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ST ATE OF MAINE. 

To the Honomble, the Governor and Council of Maine: 

In compliance with the laws of the State, I have the honor to 

present the report of the doings of the Maine Board of Agriculture 

for the year 1895. 
B. WALKER McKEEN, Secretary. 

AUGUSTA, May 1, 1896. 
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MAINE BOARD OF AGRICULTURE. 

ANNUAL MEETING, l896. 
The annual meeting of the Maine Board of Agriculture was held 

at the rooms of the Boa.rd, State House, Augusta, January 15th and 
16th, 1896. 

WEDNESDAY, A. l\L, JANUARY 15. 

Meeting called to order at 11 o'clock by W. JI. Vinton, Vice Pres
ident. 

Mr. VINTON-The Board of Agriculture for the State is now again 
in session at its annual meeting. In looking over the past year I 
think that the members of the Board may see very many things upon 
which they may very properly congratulate themselves. Not least 
among the things for which we are glad and thankful is the fact that 
we i:;hall not be under the necessity at tMs meeting of participating 
in any memorial services. No members of the Board have died the 
past year; so far as I know none have been seriously sick. You have 
Rll been able, in your respective counties, to attend to the duties 
which devolved upon you. 

Another thing upon which I think the members of this Board may 
well congratulate themselves is that during the year now closed we 
have done very much more service, and, 1nore especially, very much 
better service to the cause of agriculture in the State than has ever 
been done in any former year of the existence of this Board. I speak 
with great assurance. vVe have done more and better work in the 
institutes than ever before. The institute work has been of a higher 
order, ·it has been much more appreciated and the results have been 
much more marked. This is true especially with reference to my 
own county. We have as yet he]d but one Institute in Cumberland 
county, but I think we may hold one or two more soon. The one 
Institute that we did hold was worth as much as an the rest that 
have ever been held in my county since I have known anything about 
the Board; and has actually done more for the farmers in the vicinity 
in which it was held than all the others put together. I was in
formed by a man who was instrumental in getting it up that five silos 
have been started already as a result of that meeting. He said also 
that Gov. Hoard left with him some copies of "Hoard's Dairyman" 
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and he gave copies to six different farmers in his neighborhood and 
five of them have given their names to send on as permanent sub
scribers. 

I hear upon all sides that our dairy meeting held at Norway has 
resulted in more inquiry, more activity and more energy among the 
dairymen in that vicinity. The result of this meeting is more 
marked than that of any other dairy meeting that we have ever held, 
I think we may safely, in reviewing the past year, congratulate our
selves upon very many things. I think the cause which the Board 
has in charge is better appreciated than ever before. There is less 
ridicule about book farming and the importance of science as applied 
to agriculture, very much less as a result of this year's work; and for 
the next year we may take new courage. 

Records of the last Annual Meeting were read and approved. 
Committee on Credentials, appointed by the Chair, T. E. Skolfield, 

L. 0. Straw, W. H. Snow. 
Committee on Pay Roll appointed in the same manner, C. E. 

Wheeler, W. H. Moody, J. W. Dudley. 
On motion of Mr. Wheeler voted that Mr. A. R. Smiley act as mes

senger for the Board during this session. 
The Committee on Credentials reported the following named gen

tlemen as duly elected members of the Board: J. M. Winslow of 
Lincoln county, B. F. Briggs of Androscoggin county, W. H. Moody 
of Waldo county, A. R. Lincoln of Washington county and W. G. Hun
ton of Kennebec county, each to serve for the term of three years. 
This report was accepted and the several members declared entitled 
t.o seata on the Boa.rd. 

Committee to receive, sort and count votes, appointed by the Chair. 
B. F. Briggs and E. E. Light. 

Officers were elected as follows: W. H. Vinton, President; J. W. 
Dudley, Vice President; Executive Committee, W. H. Vinton, J. W. 
Dudley, Geo. Jnint; Member of Advisory Council of the Experiment 
Station, B. W. McKeen. 

Adjourned until 2 o'clock, P. M. 

WEDNESDAY P. M. 

Mr. VINTON-Last year we discussed the question of a Farmers' 
Field Day on the plan adopted by New Hampshire. New Hampshire 
has holde:n for a series of years what they call a Farmers' Field Day; 
a three days meeting which has come to be a very interesting and 
profitable meeting. I have become convinced that we ought to have 
such a meeting for Maine, and our proposition was. to hold such a 
meeting, and to hold it (if we could as well as not) at Old Orchard, 
and to hold it in August when all the summer travel is on and Old 
Orchard is in life; by which we could accomplish two things. We 
could have a Farmers' Field Day, which we would make a great sue-
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cess, and in addition to that the farmers with their wives and 
daughter~ could go to Old Orchard, where everybody likes to go, 
and spend a day or two. Our plan was to have two of these days 
farmers' days, the nrst and the third, and to have the second day a 
Grange Day, given entirely up to the Grange, they to have the entire 
charge and responsibility of it. I wrote to Brother Straw, and we 
looked the matter over, but we found that there was so much 
involved in such a meeting that we hadn't time to get it up for last 
year. Now Brother Wig·gin has come in, and he is at the head of the 
Grange, and attended this Field Meeting in New Hampshire on 
Grange Day last summer, and I think we may as well ask him to give 
us some little idea of the New Hampshire meeting and his opinion in 
regard to f>Uch a meeting as this for Maine this year. 

Mr. WIGGIN. Mr. PRESIDENT-I was invited by the Secretary of 
the Board of Agriculture and the Master of the New Hampshire State 
Grange to attend their Field Meeting last summer and speak to them 
on "Education in the Grange." They have practiced holding these 
meetings, I think, for a number of years, the Board of Agriculture 
and the State Grange in conjunction, making it a Farmers' Field Day. 
I think there was one day devoted to the Grange and two to the 
Board. They call together quite a number of speakers, who speak on 
subjects in which farmers are interested, and it makes a very 
pleasant, instructive and interesting meeting. As far as I was con
cerned, I enjoyed it very much indeed, though I was not able to be 
there during the whole of the meeting. '.rhe last. afternoon I think 
they had a steamboat excursion down the lake and that was, of 
course, very interesting to those who could take it in. As far as I am 
concerned personally, if ~uch a meeting could be brought about any
where in the State of Maine I should be very glad to encourage it by 
nny means in my power, and would do all I could to bring the 
influence of the State Grange to the assistance of the meeting. Of 
course it requires some work, and if it is to be carried on by the 
Board and the State Grange jointly, there would have to be some 
meetings to discusi; preliminaries. But I pledge this much, that the 
State Grange will do its part towards making a success of any such 
meeting. In New Hampshire the Master of the State Grange, who is 
also Secretary of the Board, calls upon his members in the work to 
go to that meeting, and as far as I have known they have always 
gone by merely having their expenses paid. I have no doubt but 
that Brother Bachelder and other members of our New England 
granges would be willing to go to a meeting of that kind by merely 
having their expenses paid. 

Mr. MCKEEN-How did the attendance and interest at this meeting 
compare with our average Institutes? 

Ans. The attendance was not quite as large as I expected. I do 
not know how much the meeting was worked up, but I was rather 
surprised that the attendance was not larger. However, it was very 
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select, the best farmers of the State were there. I met men there 
who are interested in all branches of agriculture. 

Mr. VINTON-If ,ve should hold such a meeting and hold it the next 
,veek after t:1e meeting in New Hampshire, I think we might move 
quite a portion of their programme and their speakers right down 
with us. That is a matter that we want to consider at this meeting. 

REPORT OF THE SECRETARY. 

MEMBERS OF THE BOARD OF AGRICULTURE: In making another 
annual report to you as Secretary of this Board, I am pleased to say 
that I believe the agricultural progress of our State has been fully 
maintained during the year just past. vVe have been visited by no 
destructive plagues, droughts, or floods, and the labors of the hus
bandman have, in the main, been rewarded by ample returns, in 
fields and homes. While the farmers of Maine are, as a rule, keenly 
alive to the necessity for advanced methods in conducting all farm 
work, and the advantages to be derived from specializing, they are 
still more fully aw·are of the benefits which they get from the priv
ileges of the home, and of the general luxuries which a welJ 
conducted farm affords. 

We therefore observe as time advances, a more and more full devel
opment of all that goes into the home, and with this development 
comes, as a correlative force, an elevation of character that counts 
far more for true success in life than mere financial success. 

The general farm prosperity which we note in Maine, we are 
pleased to see extends in a greater or less degree over the entire 
country, and although many of our farm products are selling at low 
prices in the markets of the world, still we see that there is no ces
sation of the business in any section, but that a fair activity pervades 
the entire country, along all agricultural lines. 

We quote with pleasure a few words from the Report of the Secre
tary of Agriculture at vVashington, which we think should have 
great weight with all, both the old and the young, in creating a sen
timent in favor of the farm and farm life, as well as in establishing 
the fact that prosperity awaits the industrious, intelligent tiller of 
the soil. 

He says, "The farms of the United States, averaging 137 acres each, 
are valued at more than $13,000,000,000. Those farms number four 
million five hundred and sixty-four thousand six hundred and forty
one ( 4,564,641,) and their average value in the census of 1890 is $2,909. 

The farm family, including hired help, averages sjx persons. By 
their own labor, wii.h an additional investment upon each farm of 
about $200 in implements and $800 more in domestic animals and sun
dries (making· a totn.l farm plant of $4,000,) those families made for 
themselves during the year, out of the products of the earth, a whole
some and comfortable living. 
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The same farmers have, with part of their surplus products, also 
fed all the urban population of the "Gnited States, poor and rich alike. 
Cereals, meats, vegetables, fruits, eggs, milk, butter, cheese, and 
poultry have been E>upplied the village and city markets of the United 
States in abundance. It is probably safe to say that more than 
40,000,000 of American citizens not living on farms, have been so fur
nished with all the necessities and luxuries known as products of the 
varied soil and climate of the states and territories of the Union. 

During the fiscal J·ear 1895, the United States exported to foreign 
countries, domestic commodities, merchandise, and products aggre
gating in value $79:\000,000. The aggregate value of the agricultural 
products included in that sum was $553,215,317. 

Thus American agriculture, after feeding itself and all the towns, 
,,mages, and cities of the United States, has also sold in the outside 
world's markets mon' than $500,000,000 worth of products. So the 
farmers of the United States have furnished 69.68 per cent of the 
value of all the exports from this country during the year 1895." 

"In the presence of theE>e facts, in the face of these figures demon
st.ra ting that agriculture in this republic has, during the year fed 
itself, supplied all citizens of the Union engag·ed in other vocations, 
and then shipped abroad a surplus of over $500,000,000 worth of its 
products, how can anyone dare to assert that farming is generally 
unremunerative and unsatisfact01y to those who intelligently follow 
it? How can the 42 per cent of the population of the United States 
which feeds the other 58 per cent and then furnishes more than_ 69 
per cent of all the exports of the whole people, be making less profits 
in their vocation than those whom they feed when the latter supply 
less than 31 per cent of the exports of the country? 

"For the purpose of illustrative comparison transfer the $4,000 agri
C'Ulturally invested in each farm of 137 acres to the choicest ·wall 
street investment. Risk that money in railroad first mortgage 
bonds, in bank stoc:irn, or any other allegedly safe security which may 
be found a favorite among shylocks, brokers, plutocrats, monopolists, 
money-power manipulators, and multi-millionaires, and if it returns 
six per cent it is a remarkably profitable investment in the eyes of 
capitalists. Therefore $240 is the annual income. 

"Follow the transfer of the farm money ,vith that of the farm 
family to urban residence. Now, with the same labor in the city or 
village can they attain by hard work every day in the year, adding 
their wages to the $240 income, as much of independence, whole
some living, and real comfort as the same amount of money in the 
land, and the same heads and hands workjng on the soil, generously 
and healthfully bestowed upon them, in the sweet quiet of a home, 
amidst flowers, trees, fruits, and abundance on the farm? 

"It will be observed that between 1880 and 1890 the proportion of 
the people engaged in agriculture declined two per cent, and that 
to-day there are only 42 persons in rural pursuits to 58 in mercantile, 
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manufacturing, and c,ther callings common to the great populational 
and industrial centers. Fifty-eight per cent of the people cannot 
always be satisfactorily maintained upon the profits of exchanges 
among themselves in the villages and cities. Food for all, must come 
from the earth, from tilled fields. The population of the United 
States in 1915-a quarter of a century after the census of 1890-
admitting that the increase will diminish very materially as com
pared with that of each preceding quarter of a century since the gov
t::rnment was estabHshed, will, no doubt, number at least 120,000,000. 

"The value of farm lands, being governed by the relation of the 
supply of those lands to the demand for them, will therefore steadily 
increase. · The area of supply remains stationary, or from careless til
lage decreases. But the added millions of our population augment 
and intensify demand. Therefore the prices of farms must in the 
next twenty years, and possibly in ten years, advance more markedly 
than those of urban real estate. The owners of fertile fields, how
ever, must understand now that agriculture is swiftly becoming a 
scientific profe;;;sion. The more the farmer cultivates his mind, the 
better and more profitably, he can cultivate his fields. The Depart
ment of Agriculture has expended during each of the last two years, 
a greater per cent of it.s appropriations in the application of science 
to farming, to correct tillage and fertilization, than ever before. 

"Each season teaches anew the imperative necessity of more and 
more scientific knowledge for those who are to plow and plant 
profitably. The markets of the world will finally be invaded, cap
tured, and held by those who produce cereals and meats, vegetables 
and fruits at the least cost, and can therefore most cheaply sell." 

We believe the Secretary touches the key note for successful agri
culture in this country, in Maine, in these few calculations. It is 
exceedingly gratifying to note that a large proportion of our farmers 
are more and more appreciating the necessity for more "scientific 
knowledge." This fact is apparent in the increased demand for 
speakers having a scientific training for our Institutes, and the 
larger number of subscribers to our agricultural papers, as well as in 
the increased demand for our reports and other publications of the 
Board. 

The season of 1895 has been a somewhat peculiar one from an agri
cultural standpoint. Although there was a severe and protracted 
drought in the earlier part of the season, our crops appeared to suffer 
but little, and rapidly pushed forward to a full and abundant harvest. 
'l'his was true with all except the apple crop, which with but few 
exceptions, was very light. '.rhe year of 1895 will pass into history 
as one in which Maine produced the largest potato crop known, 
which has proved in some cases a source of poverty in the midst of 
abundance. It will also, we believe, mark a new era in our agricultu
ral progress, for the reason that the lessons which it has given the 
farmers will, if heeded by them, tend to intensify the desire to pro-
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duce more of the finer products of the farm and less of the coarser 
products, to put more skill into the work and to more diversify our 
products. We believe these moves will add materially to our pros
perity, and decreas~ very decidedly the proportion of unprofitable 
production of any crop. 

OUR LIVE STOCK, 

Never has our farm stock shown better in condition or in profits. 
The abundant harvests of hay, grain and corn, which is being put 
into silos more largely each year, have given our feeders plenty of 
food for their animals. Less purchased grain is being fed than for
merly, and the general eharacter of the feed is being improved. Our 
dairy animals are at last increasing in numbers and in average pro
ductiveness, our yol!ng stock has increased in number and in average 
value. While but few horses are being raised, there is a healthy tone 
t-0 the industry, and what are now being raised are far more in 
accordance with the demand of the market than formerly, and we 
feel confident that with the increased interest that is now being man
ifested, and the better knowledge of the rules governing successful 
breeding that is everywhere apparent, we shall soon be chronicling a 
rapid increase in suceessful horse production. 

The sheep industry of our State, although somewhat crippled by 
the low price of wool, where the business has been conducted in the 
State the past year in accordance with the demands of changed con
ditions, we beli,we from the reports which have been received at this 
office, has afforded a reasonable income on the capital and labor 
expended. We note two instances where a flock of fifty or more 
grade sheep have returned an income of more than one hundred per 
cent on the original cost, besides maintaining the value of the flock. 

There is an increasing demand for practical lectures on the poultry 
industry, and we look for a more rapid increase in the productions of 
the poultry yard than in former years. 

EXECUTIVE COMMITTEE, 

The executive committee have had but one meeting during the year 
except those at the State House during the session of the legis
lature. They have been consulted as much as possible by letter and 
by personal conference, and have given much thought and attention 
to their duties, and have been of much assistance fa the work. 

COMMITTEE ON LEGISLATION. 

This committee, which was formed at our last annual meeting, and 
consisted of W. H. Moody, F. H. Mooers and T. E. Skolfield, met at 
the rooms of the Board on January 22d, and drafted an amendment 
to section 3 of chapter 297 of the laws of 1885 relating to the sale 
of unwholesome foods, an amendment to section 11 of chapter 186 
relating to State aid to agricultural societies, prepared a resolve in 
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favor of printing 12,0CO copies of the reports of the Board all bound 
in cloth, and a resolve urging more pay for clerk to Secretary of 
Board, all of which became law, and have been placed on our statutes. 

FOUL SEED. 

Complaints continue to come to the office relative to the impu
rities of our seeds; particularly is this true of our grass seeds. 
Farmers, we find, are too much inclined to purchase seed where it can 
be obtained the cher.pest, and are consequently cheated in quality. 
We do not lay this at the doors of our seed dealers to any great extent, 
but believe they are often deceived themselves in the seed they buy, 
aiming as they do to secure it at prices which will ensure its sale in 
competition with that on the market. It is to be regretted that 
iarmer8 will not take advantage of the seed testing which may be 
obtained free of cost at the Experiment Station, both for impurities 
and for inferior seed, which may be true to name, but is not vigorous 
either from age or other causes. 

We call this matter again to the attention of the Board, thinking 
perhaps you may wish to take some action, or make some recommen
dations, looking toward seed inspection or toward informing the 
farmer:;; more fully aB to the necessity for pure and healthy seed. 

CROP BULLETINS. 

The publieation of our crop bulletins bas been continued :for the 
past season. The circulation has increased, without solicitation on 
our part, from 4,300 in 1894, to 5,500 for the mailing list and for 
exchange:;:; in 1895. Our last issu~ was exhausted before the demand 
was supplied, and we have been obliged to write quite a large number 
of applicants that the supply was exhausted. This list must be 
increased materially during the coming season to keep pace with the 
demand. We wish to take this opportunity to thank in a public 
manner the members of the Board and others of our correspondents, 
who by their prompt, painstaking and valuable replies have made 
these b;11letins what they are. 

OUR DAIRY INTERESTS. 

The matter of controling in some degree the methods of dividing 
the proceeds from our creameries and butter factories was considered 
at our last annual meeting, and action taken looking toward a more 
just and equitable apportioning of the proceeds. In line with this 
work of the Board a bill was introduced and pushed through the 
legislature by :Mr. Z. A. Gilbert, Rx-Secretary of the Board, which 
requires the testing of all articles used in connection with the Bab
cock test in these factories, and that all persons using it for com
mercial purposes shall pass an exami.nation before the Superinten
dent of our Dairy School, and' receive a certificate from him of fitness 
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for the position. This law is having a good effect, and we hear fewer 
complaints than formerly as to improper handling of the test and 
consequent unfair results. 

Through the active co-operation of our friends in the legislature, a 
law regulating the sale of oleomargarine was passed, practically the 
same as that recommended by our legislative committee. In passing 
this law we have taken a stand abreast of the other New England 
states, and acting in conjunction with them have been able to control 
the sale of these bogus goods to quite an extent. I quote from the 
market r0ports, "The receipts of oleomargarine at Boston for the 
year 1895 were 28,949 packages against 180,370, packages in 1894, a 
decrease of 151,421 pa.ckages; making the receipts of 1895 only 16 per 
cent of those of 1394." •.rhis large deduction in the receipts of this 
article must have assisted materially in increasing the consumption 
of butter. 

As we look over the field for production and the increasing con
sumption of the various products of the dairy, we believe there never 
was a brighter outlook for the business. 

The schemer has nscertained that Maine is a good field for him to 
work, and about one year ago began his nefarious business of 
attempting to place creameries at very high prices in every place he 
could, rega~dless of the needs of the locality. Notwithstanding the 
earnest opposition of this office they succeeded in putting in two of 
these creameries in sections where the needs of the dairy business 
were not fully understood. It is needless to say that both of these 
buildings are standing idle to-day, and that the prospects for their 
doing business in the near future are very poor. This '\Vestern firm 
has now failed for $200,000, and, I am informed, has several suits for 
obtaining money under false pretences, on its hands. 

'I'HE PRESS. 

The Department is still under great obligations to the press, partic
ularly the agricultural press. Much pains has been taken to extend 
notices of our meetings, and quite full reports of most of the impor
.Portant ones have added much to their value. 

EXCHANGES. 

Our exchanges remain the same as last year. '\Ve value partic
ularly the bulletins from experiment stations and find them of much 
interest and of great importance to us in our work. 

INS'I'ITUTES. 

Before going into the details of the Institutes I wish to acknowledge 
the great assistance which the members have rendered in the work, 
and to again urge upon all the necessity for much local work in 
planning and perfecting the meetings. If any new efforts shall be 
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made or new lines of work marked out the coming year I am quite 
sure one of them should be along lines of better advertising and 
better drawing out the interests of the people by the local member. 
,ve believe this duty has been too much overlooked in many instances 
in the past, and think members can in no way add to the efficiency of 
the work better than by actively canvassing their own counties for 
this purpose. 

We have made no radical change in conducting the Institutes, 
except perhaps to work more into places where they never have 
been held before, believing that by so doing we can extend our work 
and reach people which we could reach in no other way. The perma
nent record of these meetings and the costs of each has been 
continued. 

The time reported covers the Board year, from the third Wednes
day in January 181)5, to the third Wednesday in January, 1896, and 
they are as follows: 

Riverside, Foxcroft, South Norridgewock, Limerick, West Kenne
bunk, Brunswick, Union, Damariscotta, Waltham, Ellsworth, 
Bucksport, Carroll, East Vassalboro, North Fayette, West Winterport, 
Xorth Searsport, Belfast, Ashland, ::Mapleton, Caribou, Island Falls, 
Amity, Strong, New Sharon, East ·wnton, Danforth, Charlotte, 
Cherryfield, Sheepscot Bridge, North Waldoboro, '\Vest Rockport, 
Washington, Cumberland Centre, East Hebron, South Lewiston, 
Bowdoin Centre, Harpswell Centre, Pittston, Madison, Solon, Har
mony, East SangervHle, Milo, Charleston. State Dairy Meeting at 
Norway, December 4th, 5th and 6th, costing $617.87. Joint Winter 
Meeting with the Pomological Society at Presque Isle, January 8th 
and 9th, 1896, costing $200.00. 'I'he total number of these meetings 
is 46, total cost, $1,984.E9. Total attendance, 6,210, average atten
dance, 135; average cost, $43.15. 

With the exception of a few bills wMch have not been secured we 
are square with the appropriation for 1895. These and the expenses 
of the Joint Winter Meeting and the Institutes held since January 
1st, amounting to about $300, will come out of the appropriation for 
1896. Of the balance unexpended for Institutes we have: 

Expenses of legislative committee, ........................... $ 33 20 
Expenses council and travel on oleomargarine matter ......... 100 00 
Paid Wallace Weeks travel and expenses collecting evidence .... 108 54 
Paid W. H. Judkins, prosecution ............................... 25 00 
:Expenses executive committee at legislature hearings ......... 52 70 
:Expenses State fairs, including evening meeting at Lewiston ... 74 00 
Typewriter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 00 
Stenographer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................... 100 00 
Weather bureau .............................................. 79 00 
JV[. C. l!..,ernald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 00 
Office work ................................................... 16 00 
A. D. Ward ................................................... 17 80 



Holstein herd of l\Ir. F. J. Libby, of Richmond. 
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Dick n1ailer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 00 
G. A. & I-I. Cony, teams. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 00 
Bowditch & "\Vebster ........................................... 12 95 
Incidental expenses ........................................... 120 16 

O'l'HER MEETINGS. 

In addition to the5e Institutes and State meetings the Board 
attended the annual Field day at Orono, June 5th, at a cost of $74.15. 
February 15th, I attended a meeting of farmers at Ellsworth and 
spoke on the creamery from the farmer's standpoint. A creamery 
was soon after started there and is now in successful operation. 
March 29th, attended meeting of farmers at Damariscotta, and spoke 
on the advantage of the creamery system.* June 5th, attended farm
ers' Field day at Orono. June 19th, attended commencement exercises 
at the State College. 

August 20, 21, 22, 23, attended Eastern Maine State Fair at Bangor 
occupying the rooms of the Board furnished by the Society. Took 
charge of the milk testing, assisted by Prof. Gowell. 

August 27, 28, 29, 30, attended Kew England Fair, occupying an 
office in the city building, taking charge of the testing as at Bangor. 
September 2, 3, 4, 5, 6, attended the Maine State Fair at Lewiston, 
occupying the parlor in the President\; headquarters, taking charge 
again of the milk testing. Prof. Gowell rendered valuable assistance 
at each of these places. 

October 1st, attended a meeting of the Lincoln County Agricultural 
Society at Damaris..::otta, and spoke upon the duties and opportunities 
of agricultural societies. 

October 2d, started for a week's trip through Vermont to look into 
the dairy and creamery interests of that state with a view to obtain 
information of a h~lpful nature to the dairymen of our own State. 

REPORTS. 

In accordance with the recommendation of our legislative commit
tee the number of our reports ·was restored to 12,000, and all bound in 
doth. The last issue has been nearly exhausted and demands for 
them ~re constantly incr~·asing. 

AGRICULTURAL SOCIETIES. 

I visited all of the fairs that I could, consistently with my other 
duties, and am pleased to report that as far as I could note, there 
appeared to be an jncreasing desire to live up to the spirit of the law 
to exclude gambling, and to eleYate in every possible manner the 

* Since tbis r~port was written, a creamery has been built and equippe<l by 
local capital, in this place, and has now commenced operations with every pros
pect of making it a complete success. 

2 
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character of the exhibition. I believe, however, that it may be well 
to have a little closer supervision over this matter, and recommend 
that the Board take it under consideration and see if in their judg
ment something should not be done to place the societies and the 
Board in closer connection. 

I believe the new law governing the distribution of the stipend is 
working finely. The tendency is to drive out those societies which 
were formed mostly for trotting purposes, and it intensifies the ten
dency to increase the premiums awarded on exhibition stock and 
products. I append a summary of some of the totals as returned to 

this office. 
Number of horses and colts exhibited ........................... 2,198 

Number of sheep exhibited ..................................... 1,751 

Number of swine exhibited ...................................... 745 

Poultry (coops) exhibited ...................................... 1,205 

ANALYSIS OF AWARDS. 

Total amount of premiums and gratuities paid ............. $20,056 03 

Amount of entry fee for trotting purses ................... 12,627 61 
Amount of trotting purses ................................ 30,862 75 

Actual cost of the trotting purses .......................... 18,225 14 
Per cent of entry fees...................................... .41 

l'er cent of stipend........................................ .3497 
Per cent of decrease in awards.... . . . . . . . . . . . . . . . . . . . . . . . . . .06 
Kumber of societies receiving stipend...................... 52 
Increase from 1894. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

I feel it may be well to call the attention of the Board to the means 
which are available for use in preserving milk and cream from sour
ing. The cream trade of our Stat,e has reached immense propor
tions, and amounts to many thousands of dollars annually; and it 
becomes our duty to see that designing men do not introduce methods 
into the business which are injurious to the health of consumers, 
and of course detrimental to the business in the long run. 

It has become kno,vn that the souring of milk is due to the action 
of certain bacteria, and I quote from the report of the Department 
of animal industry at Washington: "A good idea of the purity of 
milk may be had by ascertaining the number of bacteria it contains. 
This number has been found to vary from 10,000 to 100,000, per cubic 
centimeter immediately after milking, and increases enormously 
after standing for a few hours at the normal temperature. The first 
portion of the milking contains the largest number of bacteria per 
cubic centimeter, the last portion often none at all. If kept on ice 
the germs do not multiply. The bacteria which produce lactic acid 
and those which produce butyric acid are most common. The latter, 
together with certain spore-bearing bacilli present in the dust of the 
air, are the most difficult to contend against. It is apparent, of 
course, that some of this contamination cannot be avoided. 
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The importance of a method or methods of freeing milk from these 
minute forms of life ,vhich cause so much damage, or of rendering 
them harmless, is evident. Several methods haYe been adopted to 
secure thi;;; end. The three most important are the use of chemicals, 
pasteurization, and i:;terilization, all being employed with the view of 
destroying the germs without injuring the properties, value, and 
healthfulness of the milk. 

PRESERVATION WITH CHEMICALS. 

Bicarbonate of soda is often used for this purpose; but, though this 
,vm neutmlize the acidity, it rather favors than retards the increase 
of bacteria. Boric and salicylic acid are of some use in this connec
tion, but both have been found to be injurious to health, even in small 
doses, if taken continuously. Tr.ese and other chemical means are 
therefore neithel' satisfactory nor advisable. 

The cooling of milk is well understood, but the most advantageous 
metbod of preserving it is by pasteurization or sterilization. In pas
teurization the milk is warmed to 65 to 70 degrees C; (155 to 160 
degrees F.,) a temperature sufficiently high to kill the ordinary bac
teria and pathogenic germs." 

Some states have laws regulating this matter, and I have read of at 
least one conviction under these laws. 

OUR COUNTRY ROADS. 

As no class of citizens are more directly interested in having good 
public highways than the farmer, and as in many sections of our 
State our roads are not what they should be, I recommend that the 
Board discuss means and methods for bringing about needed improve
ments, and ascertain if it will not be wise to be prepared to make 
some recommendations to the next legislature looking toward better
ing the conditions which now exist. Not only should the roadways 
themselves be improved, but the hedges and outlying borders should 
be cleared, as in these forbidding recesses lurk the seeds of many foul 
weeds which are carried by winds and by birds into the fields adjoin
ing. We belieYe the gravity of the situation demands that some 
action be taken. 

Respectfully submitted, 

B. WALKER McKEEN, SECRETARY. 
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WHAT EXPERIMENT STATIONS ARE DOING FOR AGRI

CULTURE. 

By Prof. W. H. JORDAN, Member from the State College. 

Stenographic Copy. 

Mr. PRESIDENT, MEMBERS OF THE BOARD, LADIES AND GENTLEMEN: 
I feel quite sure that it might be more profitable for you this after
noon to discuss such executive and other matters as ordinarily come 
before you at your annual meeting; but I was asked by our Secre
tary to say a few °\'Yords along n certain subject, and, as is my custom, 
I have ob0yed orders, and am here. 

I am to talk to you a little to-day in an entirely new way, with 
regard to what experiment stations are doing for the farmer; a sort 
of address, perhaps, which is less fitting before this audience than 
before some, because the audience which I see before me to-day is one 
made up of men and women who know a good deal about what 
experiment stations are doing. Nevertheless, it may not be out of 
place for me to talk a little while about this subject, especially about 
your Station here ;n Maine, which I know something about. Before 
1rnying anything with regard to the special ·work of the stations, I 
want, in a few brief figures, to give you an idea of how this experi
ment station movement has developed in this country. It began 
twenty years ago in the establishment of the first Station at Middle
town, Conn. I knew something about that station at that time, 
because the first Director had been a teacher of mine during the pre
vious year. And as I was pursuing the long course in agriculture, 
the full four years course at the State College, I was naturally inter
ested in ·au thm,e matters, and through him knew a good deal of the 
struggles and vicissitudes of the attempt in Connecticut to establish 
that station. You may remember that it was only established 
through the generosity of a citizen of Connecticut, Mr. Orange Judd. 
He came forward and with an offer of money induced the legislature 
of Connecticut to do what they would certainly have refused to do 
had he not agreed to pay a part of the bills. A little later I was con
nected with the station as an assistant; and if Providence permits, 
to-morrow night a few of us who were assistants of Prof. Atwater 
in that old station, propose to meet at Middletown and have a little 
jollification, at which Prof. Atwater will be our guest, in honor of 
the twentieth year of the history of experiment stations in America, 
and especially in honor of the man who was so efficient in securing 
the establishment of the first station. There will be at that meeting 
the chemist of the Experiment Station at Middletown, the vice direc
tor of the Experiment Station at New Haven, the Director of the 
Experiment Station in New Jersey, the Director of the Experiment 
Station in Delaware, and myself, all of us having served Prof. Atwater 
as assistants. And, if you will pardon my remark and take it under 
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the old rule that present company is alvrnys excepted, I have heard 
l'rof. Atwater pride himself a good many times on having graduated 
a corps of men to work in these experiment stations such as he has. 

These experiment stations have gone on growing from that time. 
First, states established them, paying the bills out of the resources 
of the state treasuries; then you know there came in 1887 that move
ment for national experiment stations; and through the influence of 
some :Maine men, (for we had a man then who stood in a critical 
position and who is likely to stand again in a critical position, for Mr. 
Reed was then Speak<:·r of the House) through the influence of Maine 
men I personally know that a great deal was done towards securing 
the passage of that bill. The bill passed, and we have now in the 
United States fifty-five experiment stations. Fifty-one of these are 
receiving government aid. The income oi these stations is about one 
million dollars annually, between seven and eight hundred thousand 
of ,vhich is paid to them directly from the treasury of the United 
States. Those stations were employing in 1894, 577 persons, and 
ii::sued in that year fifty-one annual reports nnd 401 bulletins, \Yhich 
were distributed to the mailing lists on the books of these stations 
of abo•_1t half a million farmers or men interested in agriculture. 
'.rhe director of the Cornell UniYersity Experiment Station, Prof. 
Tiobcrts, estimates that jn his state alone the material issued from 
that station in the shape of bulletins is copied into state papers so 
that it reaches a half million farmers in a single state. That serves 
to give you, in a brief way, something of the extent and influence of 
the experiment station movement. 

Nov;r what are these stations doing? I do not know that I can do 
better than to iJlustr:::itc what they are doing by your own station. I 
do not mt~an to say that the Maine Experiment Station is doing as 
good work as a 11y other f:tation, or that it is doing as much work as 
hny other station, but that it is doing Yery much the same kind of 
work. It is not doing all the ,,,ork that some would haYe it do. For 
instance, I received a letter the other day, transmitted to me through 
Dr. Harris, written by a very intelligent cjtjzen of this State and one 
who is thoroughly iu earnest, saying that ,Ye had always neglected 
the subject. of birds at tbe J\faine Experiment Station; that it was not 
only right, but our duty, to appropriate a certain portion of our funds 
to the study of the birds that prey upon injurious insects. And I am 
constantly in receipt of suggestions (v,,hich I am always glad to get) 
from the eitizens of the State as to the lines of work which we should 
enter into, and they are legion. Vi!hat are we doing? First of all I 
,Nill take up what I call the police work of the Experiment Station. 
In talking about our own Station I may seem to be talking about a 
personal matter, but I cannot very well talk about the Station with
out talking about my personal relation to it and the work which l 
have to do. I include under the' term police work our inspection of 
fertilizers and our relation to the creameries of the State. It may 
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not seem, perhaps, to some of you who simply see the bulletins we are 
issuing giving the results of our analyses of fertilizers, that we are 
doing very much to keep up the standard of those goods in the State; 
but some incidents may serve to illustrate our work, or the value of 
our work, better than it can be illustrated in any other way. A year 
ago this winter my attention. was called to the sale, or attempted sale, 
of a fertilizer in Aroostook c:ounty which had been compounded along 
new lines. A certain gentleman in New England had discovered, or 
had become profoundly convinced, that we were all wrong along cer
tain of our lines of practice in the use of the commercial fertilizer:.; 
according to hts views we should be using cheap soda instead of the 
more costly potash in fertilizer plants. A certain manufacturing 
concern, or supposed manufacturing concern, in another New Eng
land state, had taken up with the idea evidently, though just how 
and when I do not know, and had sent an agent into Maine to sell, at 
a price very much beyond the value of the fertilizer, fifty-five dollars 
per ton, to Aroostook county farmers especially, these goods. My 
attention was called to the matter in two or three different ways, and 
as the company in question had not reported to the office at Orono, as 
it is their duty to do by law, I addressed a letter to the firm in which 
I called their attention to the fact that they had not reported to me 
the necessary figures, had not paid their analysis fee and had 
received no license from the director of the station to sell their goods 
in Maine. I am sure, if I may believe what men tell me, that they 
had placed quite a good many orders in Aroostook county, but I 
received in reply this statement: "vVhen we sell any goods in J\Iaine 
we ,vill attend to the requirements of the law." l\ow whether the 
station, together with the aid given it by certain citizens of the State, 
prevented the sale of those goods, or not, of course I cannot certainly 
affirm; but I am sure of thjs, that the agent pulled out and the goods 
were not sold in Maine. Several times within the history of the 
Maine Experiment Station, and I have known its history intimately 
from the first day, similar instances have arisen, and we have shut 
out of the markets of the State, several concerns that desired to do 
what I call a fraudulent business within its limits. Again this win
ter the same thing is being attempted. .Aroostook county seems to 
be the place where such fellows go, whether because they like good 
company or for what reason I do not know; again this winter a fer
tilizer concern that has not reported itself to the Maine Experiment 
Station, has not complied' with the law, is offering goods in direct 
violation of the law. The matter is now being looked up and I am 
attempting to get into correspondence with the concern, which hails 
from Rhode Island. I have not succeeded in getting a reply to my 
letters, but I learn that their agent is still in Aroostook county, and 
we shall endeavor to set the matter right. So much for the police 
work which the station is trying to do in this line. 

The Secretary of this Board, in his report to you this afternoon, 
mentioned the new law that was enacted last winter which places 
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with the Director of the :Maine Experiment Station not only the 
authority but the requirement to inspect the apparatus in use at our 
creameries. Of course I was not able to attend to that personally, 
and, as the law allowed me to d'o, I authorized one of the chemists of 
the Station to do the work, and v,e have been kept altogether too 
busy testing apparatus which has been sent to us from the various 
<:reameries of the State. I will say, to give you something of an idea 
of the amount of work we are doing, that one dealer in the State has 
paid a bill to u.s of forty-four dollars and some cents for testing 
flasks at six cents apiece. So you see we have had a great many 
flasks from that one dealer pass under our inspection. The larger 
part of the creameries have complied with the law. It is about time 
ior some of them to receive a suggestion and they will very soon be 
informed that the law was written for a purpose and that they must 
place themselves right if they expect to do business undisturbed. 
Now, has the law justified itself? It has. We have had very few lots 
of apparatus sent to us, in the shape of :flasks, pipettes, etc., in which 
we have not found one or more fl.asks that were sufficiently incorrect 
to make them undesirable for use. In one lot of over thirty :flasks, 
sold I belleve to the creamery by our friends with whom Secretary 
McKeen has had more or less cordial differences, we found twenty 
odd seriously wrong, incorrect to the extent of one or tvvo per cent 
fat, so that you can see there was need of the law; and those gentle
men who introduced the law, worked it up and assisted in its 
passage, I believe did good service to the agriculture of :Maine, and 
especially to the dairymen of course, in sec11ri1Jg such inspection. 
V{e shall issue a statement, which will cover the first year possibly, 
and possibly the :first half of the first year, stating the amount of 
inspection w11ich we have made and the genera] results. This State 
is the only one, with the exception, possibly, of Iowa, that has such a 
law. I called Gov. Hoard's attention to the law and its operation, 
while he was here, and he most heartily commended the law and th,~ 
results attained und'ee it; and he is a gentleman of Yery large expe
rience in these matters. 

Passing from the poliee work, all of which is maintained at the 
expense of the State, we ·will no,v consider something of the work 
"\\·e are trying to do with the n1oney · appropriated by the United 
States goYernment. I, persona11y, have some very strong convictions 
as to what is the proper work for an experiment station. I remem
ber there appeared in a state paper, in the year 1887, I think, at the 
time the government made its appropriation for these stations, this 
one sentence, "The new experiment stations should do a great deal 
of farming," a statement with which I most cordially disagree. It is 
not the business, in my judgment, of an experiment station to do 
farming. If there is any serious impediment to progress in agricul
ture to-day, it is our ig·norance of certain fundamental principles. 
Let me illustrate, and I can find illustrations in animal nutrition 
more abundant than I can find them anywhere else, for we are deal-
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jng more deeply vvith matters there than in other things, perhaps. 
Those of you who are familiar with the analyses of cattle foods 
know that one of the columns in those analyses is headed "Nitrogen 
Free Extract." What does that term mean? It is used as a name 
for a class of substances into which is put such materials as starch, 
sugar, etc. Now if there were nothing found in that class of sub
stances but starch and sugar, our information would be more definite 
than it is now, but other materials are found which are related to 
gum arabic, such materials a;s gum arabic and similar gums, whose 
properties and office jn the animal, whose function in animal nutri · 
tion, we prncticaJly know nothing about. That js true also of 
certain of the nitrogenous compollnds ,vhich are in cattle foods. 
What is the result of that ignorance? It is simply this, that in the 
experiment work, or even in the practical work which we try to do 
in animal nutrition, we are unable to interpret results because we 
lack in certain funchtmental information. Now I believe that the 
province of the experiment station, the function of the experiment 
station, is to discover these fundamental facts that underlie the 
whole businern of agriculture, whether they are found in plant nutri
tfon or in ar.imal nutrition. And it ,vould amount to very little, in 
fact, it does amount to very little, for an experiment station force to 
busy itself in the actual affairs of practical agriculture until it can 
explain things which underlie agriculture; and so, as far as it is pos· 
sible for us to do it, and not run too much counter to public opinion, 
we are using our money, as many other stations are using their 
money, to discover these needed truths. For instance, in the line of 
plant nutrition, we" are carrying on some work which is now in its
third or fourth year. vVe have said but, little about it, we do not 
propose to say much about it until we have something to say. vVe 
knmv too much now that isn't so; there js too much that we are not 
sure of. 'I'his line of work is befog conducted in the forcing house, 
and what is its purpose? \Vell, its purpose is to discover what are 
the different capacities of different plants for getting their food. We 
have in the markets to-day cheap fertnizing material which we call 
inert, such as ground South Carolina rock, costing only about 
one-third of what H will cost us ,vhen dissolved. The question has 
arisen, and it. has been a mooted quei;:tfon for the last twenty-fl ve 
years, what is the value of this insoluble material, this merely 
ground, raw material? Do the plants use it? And if any do, what 
plants? And so for three years ·we have been cultivating in a forcing
house (and we erected a forcing house for that purpose alone at an 
expense of $2,000) several species of plants, and are studying the 
capacity of those plants for getting their food out of crude material. 
We have reached some faets; for instance, every species of plant that 
we have tried so far, belonging to the mustard family, the cruciferae~ 
such as turnips, cauliflo-wer and that class of plants, are taking the 
cheap phosphoric acid just as readily as they take the costly phos-
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phoric acid that has been made soluble. "\Ve have, for instance, in 
one box everything the plant needs and some soluble phosphoric 
acid besides; we have in another box all the plant needs and the 
phosphoric acid in a crude form; in another box all the plant needs 
and phosphoric acid in another form; and in still another box all the 
plant needs but no phosphoric acid. We find, curiously enough, that 
the plants belonging to that family, such as turnips, are taking that 
cheap phosphoric acid as readily as the costly dissolved acid which 
you ordinarily put on to hoed crops. ,;ve find another interesting 
fact; you know that we have talked a great deal about the value of 
the legumes, such as be::ms, peas and clover; we find that that class 
of plants is doing pretty good work at getting this crude phosphoric 
acid. We have not attempted yet to explain why this is so. We 
believe it to be-and it is a good theory to work on until we have a 
better one or until we have proved it to he true or not true-because 
the acidity of the roots is greater than is the case with some other 
plants. Nmv we have been trying- in those boxes, certain plants 
belonging to the grass family, such as oats, barley and timothy. 
Timothy turns up its nose at everything but soluble phosphoric acid, 
and the oats and barley do not thrive on the crude forms of phos
phoric acid as they do on the so)uble. And when you come to corn, 
that seems to be unable to do anythjng with the phosphoric acid that 
has not been prepared for it The same is true of potatoes and toma
toes, at least in the early stages of growth. So while ,Ye have found 
characteristic differences we have found only two general classes of 
plants that appear to be using this cheap material to adrnntage. 
That illustrates to you, friends, something of ,vhat we are trying to 
do in studying the ways which plants have in getting their food. By 
and by we are going to take certain nitrogen corn pounds, and see 
whether any plants c•an eat l0ather, hoof and horn meal, and sub
stances of that kind. 

We are attempth1g to do something of the same kind of ,vork in 
animal nutrition, and I ,vill mention a little illustration that some of 
you have heard me use before. Secretary McKeen will remember 
that I was sharply called to account for the results of this experiment 
in an Institute at Mndison. 'l'wo years and a half ago we sent to a 
dealer in Shorthorns in Maine, and purchased some grade Shorthorn 
steers, and we have been using those in the study of this old question 
of the nutritiYe ratio. "\Ve have had a great deal of experimenting 
~,long that line. You know ,ve have certain· teachers who tell us that 
it does not make any difference what ·kind of a ratio you feed the 
animal, whether you feed a good deal of protein or a little protein, 
whether you feed a good deal of starch or a little starch, provided 
you feed the animal enough, and good foods. There is another class 
of people who say it does make a vast difference how foods are com
pounded; and it oecurred to me that the Maine Station might as well 
attack the question in a severe way as any other. And so two years 
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ago last spring vrn began to feed those steers, one pair on a very nar
row ration, largely linseed meal, and the other pair on a wide ration, 
using corn meal for a large part of it. We kept one pair growing 
until they were something more than a year old, and the other pail' 
we kept growing until last month. Now we have not been satisfied 
in that experiment with merely weighing the steers to ascertain their 
growth, but vve have done this most remarkable thing (it may seem 
so to some of you,) we have spoiled four splendid carcasses by hashing 
them up and making an analysis of the entire bodies of the animals. 
It, hurt the foeUngs of the butcher who slaughtered' the last pair, very 
much, to see a couple of steers weighing about 1,400 pounds each, 
being the very best kind of beef because they had been fed well 
from the first day Vi'e began to feed them, devoted to any other pur
pose than selling them out of his cart. Ile seemed to regard it as a 
waste of good beef. But our object in making an analysis of their 
bodies was not only to determine the amount of growth but the kind 
of growth. Has the wide ration made a fatter or a leaner animal? 
Has it developed, or failed to develop, this part or that part of the 
animal? What has been the effect on the animal? These questions 
cou1d not be answered by merely looking at the animals and weigh
ing them, but must be answered by a close study of the bodies. This 
is what we have done, and you can understand what an immense 
amount of labor ha.:; been involved in that work. That illustrates 
what I mean by the kind of work which an experiment station can 
do. There is nothing practical in that work only as it answers dis
puted questions. 

After our Experiment Station had been inaugurated a few years, 
we established a Department of Horticulture, and the work in that 
Department has come to be quite broad. '\'Ve are not only testing 
varieties, and breeding plants there at the Cc,Jlege, but ,ve are doing a 
good deal of ,vork out!3ide. \Ye have several places in the State 
where, under our direction, untried and un11amed varieties of apples 
are being grown. vYe have associated ourselves with Ex-President 
Pope of the Pomological Society of the State, in extensive work in 
spraying in his orch:1rd; and we have in several places in the State 
entered into co-operation ·with thP, owners of orchards in testing 
methods of spraying. 'This is a part of the work that we have done 
outside. 

'\Ve have also a Yeterinary Department that has been very quiet; 
but one chief' reason for 011r being very quiet along that line is that 
the vvork that we have clone has been chie:fly with reference to this 
disease so much diseusf:ed, tuberculosh,. ,ve have a good many 
nnpublishe<l records of work along that line, wMch we are going to 
publish; work so exten;.;;ive that in our judgment it will add mate
rially to the knowledge now existing with regard to this disease. 
Let me il1ustrate. I needed two animals for certain experimental 
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purposes, and I did not care especially whether they were very good 
ones or not, so ·we went outside and bought a couple of mean looking 
brindle cows that were in a way a sort of a disgrace to the barn, and 
we discovered by the injection of tuberculin that they were probably 
diseased. The temperature rose to the orthodox figure, · 105 or 106. 
We saw there our opportunity to do ,,vhat has been asked for in sev
eral states, namely, the repeated injection of tuberculin into those 
animals to see "\vhether it would hasten the disease, whether it would 
injure the animals, whether it would retard the disease. We kept 
those cows for several months, and at short intervals the veteri
narian injected them wHh the ordinary amount of tuberculin. After 
the first injection the animals failed to show any rise of temperature; 
a fact which had previously been noted by other veterinarians in 
connection ,,·ith other diseased animals. But we kept giving the 
tuberculin, and they appeared to enjoy it. They neither stopped 
eating nor chewing their cuds, nor in any way showed that they were 
unhappy. At the end of nine months we slaughtered the animals, 
and had a careful post mortem examination. "re found that both 
the animals "·ere, as the first injection showed, diseased; but our 
friend, the doctor, will appreciate the statement which I am about to 
make; the lesions in the lungs of both animals were small and had 
become incisted, showing that the actirn development of the disease 
had practica1ly ceased. Whether jf the treatment had been continued 
longer there would have been an absorption of that tu?erculous 
matter and the disease would haYe disappeared from the animals we 
cannot say; but certainly, while the disease had every chance to 
spread that it has in any animal, the injection not only failed to 
injure the animals but appeared to giYe a check to the disease. Now 
one s,vallow does not make a surnrner. 

Ques. \Vere those co"\YS giving milk? 
Ans. Yes, sir. \Ve threw the milk a\vay. 
Ques. Did the tuberculin have any effect on the quantity? 
Ans. \Ve did not see that it did. And I will say, so far as that is 

concerned, that we bw1~ had twenty or thirty well animals at the 
College, all of which have received in:jections of tuberculin, and we 
have yet to see the first case, in spite of statements made elsewhere, 
where the animal appeared to be disturbed in the slightest degree, 
except momentarily, ·when the syringe was punched through the 
skin. So that so far as our experience is concerned in the use of 
tuberculin ,n~ ~ave no criticisms to make as to its effect upon the 
animal. \Ye have in one case, yes, possibly in two cases, killed 
animals that showed the re3ction that did not appear to contain any 
disease, but that would be a very small percentage of the cases that 
haYe come under the inspection of our Yeterinarian. 

Doubtless all of you will recall that a year ago this winter the Con
gress of the United States approprjated $10,000 to be used in this 
country at the discretion of a !Special agent appointed in charge of 
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the appropriation, in investigatfog questions related to the use oi 
human foods; in other ,,·ords, investigation along lines of human 
nutrition. Prof. Atwater was appointed special agent in charge 
of that appropriation, and as he ·was inclined to favor the members 
of his own family, so to speak, about one-tenth of that money was 
set apart to be used under the direction of the Maine Experiment 
Station. I thought perhaps ] could, m mentioning this, speak of 
something that vvould be new to you and would interest you more 
than something in regard to affairs of which I have talked more in 
tinws past. In this investigation, ·we ]iaye been using the students 
of the :Maine State College for a feeding experiment, with their 
knm,vledge and consent by the way, for "·e do not do many things 
without the k11owleclge ttnd consent of that body of students. Dur
ing the past year we have been making a study of their food 
consumption, and the in±lu,'.:'nee upon that food consumption of the 
supply given. Th,)se of you present know that milk and meat are 
very much alike; and you may, or may not, know that a man can 
purchase in miJk at fiye cents a quart a ce:rtain amount of animal 
nutrHiou, animal food I should say, for about one-third of what he 
can purchase it in beefateak. 'The qucstjon has been raised a great 
many times, "Is a supply of milk an actual saving, or does a family 
take its milk in addition to the food that it would take if no milk 
were used?" That <]Uestion ,nts raised in regard to our boarding 
h01rne; can we afford to :furnish to our students all the milk they will 
drink? By the way, onr rnilk i~ inspected, no milk comes in from 
any animal that is not inspected. "\Ve fonnd that if our students 
,vere allowed milk once a day they would drink about fifteen gallons, 
with ,vhat was cooked. If they were allowed all they would drink 
they drank about tweniy-:fhe gallons. The question is, was that 
extra ten gallous of milk economical? In order to get at that ques
tion it was necessary for us to take account of and weigh everything 
in the shapP of raw material that yvent into the boarding house, and 
to save and weigh cYery particle of ,vaste, and analyze both the 
income and the outgo; the dHference between the two being the 
amount of food matter consumed by that body of eighty or ninety 
students. That we haYe done for two terms, and while the report is 
not written, I kno,v enough of the figures to know that the ac~nal cost 
of the food consumed by that body of students when they were con·· 
suming twenty-five gallons of milk, was materially less than when 
they were taking a larger part of other food. At the same time they 
have consumed as much food when taking the milk, and practically 
no more; J mean as many pounds of food nutrients. vVe find that 
the food consumed per person, per day, in pounds or ounces, is about 
the same when they drink the milk jn larger quantities, as when 
they drink the milk in smaller quantities; and the milk being 
cheaper, made the food <'hea.per. You may say that this work is not 
Htrictl;v agricultural, and it is not. But it is not supported out of 



ANNUAL MEETING. 29 

the funds coming to the Experiment Station. I have an extra 
chemist doing that work, and it is under my own and his supervision; 
and while it is not si.rictly agricultural it deals with great economic 
questions, the economic feeding of the human body. Next term we 
are not going into this dietary question bnt are going to use the 
money to study the influence of the digestibility of certain foods. I 
want to say to the ladies present that there is no practice that is 
looser to-day in its actual methods and principles than the practice of 
cooking, and about which we have so little actual well-defined 

knowledge. 
Report of the executive committee. 
GENTLEMEN OF THE BOARD: In making our report as executive 

committee of this Board we will first present to you the report of the 
committee on legislation which has been made to us and is as follows: 

AUGUSTA, January 22, 1895. 

The committee on legislation met at the rooms of the Board and 
proceeded to the consideration of the business assigned it. The first 
business was the drafting of an amendment to section three of chap
ter 297 of the Laws of 1885 relating to the sale of unwholesome foods; 
we made amendments as to the color of any foreign substance made 
in imitation of butter, and compensation to complafoants. 

An amendment to section eleven of chapter 186 relating to State 
ajd to agricultural societies. 

\Ve prepared a resolve in favor of printing 12,000 reports of the 
Secretary of the Board, all to be bound 1n cloth. Also a resolve in 
favor of an appropriation of $1,000 for salary of the clerk in the 
Agricultural Department. 

We consulted with the members of the committee on agriculture of 
the legislature, regarding all these matters, and have their approval 
and believe we have put them in such form that they will be in 
accord with the views of this Board. 

Respectfully submitted, 
W. II. MOODY, 

F. II. MOOERS, 

T. E. SKOLFIELD, 
Committee on Legislation. 

The only regular meeting of the executive committee for the year 
was held at the Bangor House at eight o'clock P. M., on June 4th. 
:N"o formal votes were taken, but suggestions were offered in relation 
to a Field meeting of the Board sometime in August, at some point 
in the western part of the State, probably at Old Orchard. This 
meeting to take the place of Institutes for that section. The matter 
was left with Mr. Vinton of Cumberland who ·was to correspond with 
Mr. Straw of York, and report conclusions as early as possible. 

Respectfully submitted, 
L. G. SMITH, 

w. H. VINTON, 
B. F. BRIGGS, 

Executive Committee. 
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Mr. VINTON-Two or three things are suggested in the report of 
the Secretary which we want to consider. One of them is whether it 
is desirable to hold a Field meeting. :My first idea in regard to a 
meeting of that kind I got from the agricultural report of New 
Hampshire of last year, which contained a lengthy and admirable 
account of the :field meeting which they held and of the papers which 
were read. I said if we can have such a meeting as that with such 
papers, I believe it will do us very much good. Whether it is advis
able for us to have such a meeting we will consider. 

Another thing which I think we want to look at a little, is the 
meaning of the term "Gratuities." Our State stipend is now based 
upon premiums and gratuities. Of course it is easy enough to under
stand what a premium is, but what is a gratuity as that term appears 
in the law, and as a bash; on which the stipend is award'ed? 

Also I am thoroughly convinced that the time has come when this 
Board should consider its connection with the :Maine Pomological 
Society. I think this is a matter upon which we should have some 
understanding. vVe have drifted along in some ,vay with a connec
tion with the Pomological Society and we hold an annual meeting in 
conjunction with them. You will see by the Secretary's report that 
this Board of Agriculture out of its appropriation, the appropriation 
made by the legislature for carrying on the work of this Board, to a 
eertain extent pays the expenses of this ,vinter meeting with thP
Pomological Society. I do not know how this custom sprang up, 
probably H is all well enough; but doubtless this ·was originated 
when the Pomological Society was very much weaker than it is now. 
And when it is considered that in our own legitimate Institute work, 
for ·which the money of the State is appropriated, the whole subject 
of orcharding and fruit growing is taken up, a portion of that work 
being strictly pomologica.l ,vork, it is a question of some importance 
whether it is advisable for us to continue further any connection with 
the Pomological Society. Or if we are to go on as we are now, how 
much of the expenses of the Pomological Society shall come out of 
the appropriation which we have for the work of the Board, I should 
think would be a matter that would come up for consideration. 

Mr. SKOLFIELD--Can the Secretary tell us just about how much 
is appropriated annually, and how much has been actually spent 
during the last :year for Institute work? 

Mr. ::UcKEEN-The State appropriates annually $3,000 for Institute 
·work, $800 for the expenses of the Secretary and $400 for the expenses 
of this meeting. Beside this there is, of course, the appropriation fo:r 
agricultural societies, and for the salaries of the Secretary and clerk. 
This appropriation of $400 can be used at no other time except for the 
annual meeting of the Board at this place. During the last year 
nineteen hundred odd dollars has been spent for Institute work, and 
the remaining· eleven hundred has been spent for various purposes, 
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a part for the Pomological Society, a part for the dairy meeting, a 
part for the Field day at Orono, etc. You wm notice that this year 
has been a very expensive year for outside work. I paid Mr. Spear 
for counsel $100; and \Vallace ·weeks for services $108, every cent of 
which he earned, but which I hope will never have to be paid again. 
Also the expenses of the legislatjve committee had to be paid. I had 
no other ·way of paying these bills except taking it out of the appro
priation for Institute work, and this was done with the advice and 
consent of the executive committee. We have held during the year 
forty-six Institutes. 

Ques. In 0losing up the year how do you stand with the State on 
the $3,000? 

Ans. With the exception of a few bills which have not been 
secured wc are square ·with the appropriation for 1895. These bill:,; 
with the expenses of the .Joint Winter Meeting and the Institutes held 
since January 1st, wm come out of the appropriation for 1896. You 
underst~nd that it is necessary for us to draw all of the money appro
priated for 18\iG be.fore January 1st, 1896. But sixty cents of our 
appropriation ,vent back jnto the treasury. 

Ques. "'Was not tlie Pomological Society granted a larger amount 
of money by the last legislature than it had ever had' before? 

Mr. McKEEN-:Uy the last legislature but one; but through a mis-
1.mderstandjng, whfoh largely arose in this office, they did not get it 
until the last legislature. I supposed that the Pomological Society 
dre,-v its money independently, and did not include that $500 in my 
estimation for agricultural purposes. The law was all right, but 
Vi-hen we came around to jt there was no money, and they could 
only get their $500. At the last legislature an act was put in which 
gave them that $1,000, for the two years preceding, and an appropria
tfon was added so that they now get $1,000; but that can only be 
drawn by vouchers from this Board. 

J\fr. VINTON-\Vhy ~houlcl the Pomological Society be subjected to 
that? 

Mr. McKEEN--I do not understand it at all; I only know that this 
is jncluded in our appropriations, whereas the money for the agri
cultural societies is not included. In regard to our connection with 
that society, all I can tell you about it is to read from the statutes, 
section tw·o, page eighteen. "The Eoard by its Secretary and one of 
its members shall hold annually two Farmers' Institutes in each 
county, and as many more as it deems expedient or finds practicable 
with the means at its disposal, for the public discussion of topics 
relating to husbandry, either independently or in connection with 
any organization devoted to the same genera.I object." 

I presume it was from that last clause that the plan originated. I 
found that it had been a rule between the Secretary of the Board 
and the Secretary of the Pomological Society to hold a Joint Winter 
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:Meeting, and recognizing the efficient ,vork that that society had 
done, and that it had been cramped for means, I continued the prac· 
tice of my predecessor. Now that they are getting $1,000 the matter 
has been talked over, and I made this suggestion to the secretary of 
the Pomological Society, that as far as I .was personally concerned, 
if he would feel to put double the money into this meeting I would 
still continue putting in thh:; amount so that the work of the society 
might be doubled, they putting in as much as the Board. For 
instance, you understand that the meeting at Presque Isle cost us 
about $200. Now if the fruit industry will warrant holding a meet
"i.ng that will cost twice as much, I will continue putting in the same 
amount with the undE-rstanding that the Pomological Society will add 

at least as much. 
Mr. vVHEELER-I am interested in this matter, being a member of 

that society and a member of this Board. When I became interested 
'"·ith that society, as Secretary 1fcKeen has stated, your Secretary 
helped bear the expenses of the ·winter Meeting, and has continued 
to do this since the larger appropriation has been granted to our 
society. I do not want t,o take up too much time, but in order to 
explain this matter to you in full I would need to go back a little 
and state some facts to you. vVhen the society was organized one of 
its by-laws was that whoeyer joined the society as a life member 
should pay ten dollars, and the money so paid should constitute a 
pernrnnent fnnd. This has amounted at the present time to $1250. 
The early officers of the society were cramped for means, and they 
used at different times a part of that permanent fund; they could not 
pay their bills without using it. They kept an account with the 
fund, and at one tim8 I think they were in debt to it six or seven hun
dred dollars. 'I'hey were all the time trying to do good and efficient 
work, under the best men, perhaps, in the State, as executive com
mittee. From time to ti.me we have tried to pay up that debt, and 
to-day, with the larger appropriation, it is nearly paid; yet with the 
increased demand which the fruit-growing interest has made on us 
throughout the State, it is hard work to close that matter up, even 
with the appropriation we have. We receive from the Maine State 
Agricultural Society $500, and in lieu of that we pay all the pre
miums and the running expenses, if I understand it rightly, of the 
Pomological Department in the upper part of the exhibition hall, at 
the State Fair. There may be some incidentals, such as repairs, that 
the Agricultural Society pays, but the expenses of running that exhi
bition we pay wholJy. Last fall the premiums amounted to between 
eight and nine hundred dollars, and the expenses of the Secretary 
and executive committee and hired help amounted to perhaps $250 

more. Our money has been spent in that way, and in holding this 
Union :Meeting with your Board. It has always been pleasant, as far 
as I know, for the executive committee of that society to have your 
support. We have felt that we could claim some support from the 



ANNUAL :MEETING. 33 

Board, as perhaps the dairy interest of this State might call for help 
from you; that pomology was a part of agriculture; that it was 
something that was worthy of your support. You have helped us in. 
the past and we are thankful for it, and we would be glad to swim 
together still longer. 

Mr. VINTON-Let me inquire what part of the expenses of the 
Joint Winter Meeting are paid by the Secretary of the Board. 

Mr. MCKEEN-We pay for the expenses of all the speakers, and the 
expense of the hall, when there is any expense. At Presque Isle the 
hall was paid for by contributions from the people in the town. The 
Pomological Society pays the expenses of their officers present at the 
meeting, and the premiums on fruit. 

Mr. VINTON-The custom has been that all the representation this 
Board shall have at the Joint Winter Meeting is the Secretary. Some
times certain members of the Board come forward and express a 
great desire to attend. This year I said I wanted to go down to 
Aroostook county, and of course I always want to attend the meeting 
of the Pomological Society; so I said that if I could go without any 
injury to other members who have the same right, and without 
injuring our fund, I would like to go. Now this desire that I had, of 
course operates with every member of this Board, and yet we cannot 
all attend on account of the expense. Now how far we are authorized 
to pay the expense of their speakers, especially if it works to the 
prejudice of paying our O"wn men who want to attend, is something 
of a question. 

Mr. MOODY-If I have any faults, which is very doubtful, the great
est one is that I generally tell what I think, and tell it about as soon 
as I think it. If I am with you you know it; and if I am against 
you, you know it. I have been asking a few questions and listening 
to what has been said in order that I might get a clear understanding 
of the matter. I want to tell you how I view it, so that you can see 
whether I have a clear idea or not. It seems to me that at some time 
we established a custom of paying the expenses of speakers for the 
Winter Meeting of the Pomological Society. At that time this Pomo
logical Society was receiving $500 from the State, but the appropria
tion has been increased by the State to $1000. They established a 
permanent fund away back somewhere, in their wisdom, and at some 
times when they were short of funds they were obliged to draw on 
that fund. And now it amounts to this, the money that we have 
given them they have taken to pay their debt; perhaps not the very 
same money, but it amounts to that. The debt is nearly paid, and 
they have a fund of $1200, I suppose from which to draw the interest. 
Now we have no permanent fund at all, and we are short of funds. 
There is an inquiry every little while of me, "Can't we have an Insti
tute?" 'l'he farmers in our county are so interested in these matters 
that they want Institutes. I say to them, "These Institutes are lim
ited by money, but we will do the best we can." I will not say that 

3 
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my mind is really made up but it seems to me a question whether 
we ought in justice to ourselves to continue paying this money to the 
Pomological Society. They have a permanent fund of their own, 
and if they should use that they would be no worse off than we are. 
It is not customary among these societies, that I know of, to have a 
permanent fund from which to draw interest, although it would be 
a very good thing. It looks very doubtful to me whether we can 
afford to put out this money from year to year which we need very 
much ourselves, to help them, when they haYe a permanent fund and 
a $1,000 appropriation. I do not wish to be understood as saying one 
word against the society, because I have as much interest in it as in 
any agricultural society, but it looks to me as though they were as 
well supplied as 'VYe, under the cireumstances. They do not try to 
do the ,-vork that we do. That is the way I look at it, and if any 
member has anything to say that will give any more light I shall be 
glad to hear it, and change my mind if it is right to do so. 

Mr. VINTON-I understand it that as the result of a misunderstand
ing the Pomological Society lost their $500 for that one year, but the 
next legislature made it up to them, so that they have it all right 
now. 

Mr. WHEELER-Just a word in regard to that. We last year drew 
from the treasury of this State $2,000, but mind you when we started 
in two :years ago we expected to draw $1,000 and we drew but $500 
from some omission; and our executive committee came here and 
saw the Governor and Council and talked the matter over. And as 
they were with us, the committee went home and said, "We will go 
right ahead with our work as we planned it." They increased the 
premiums and did more work than previously, and hired $700 from 
the bank to pay those bills. You will see by the treasurer's report, 
which probably was printed in many of the newspapers last week, 
that that $700 was paid last year out of the $2,000 that the State paid 
us. We were really paying up old bills for work that we tried to do 
conscientiously. 

One matter came to my mind, can the Secretary tell us anywhere 
near the amount of work that has been done in the line of pomology 
in the way of Institute work? I suppose you have had at different 
Institutes different speakers upon the subject, but perhaps it would 
be difficult to sift it out. 

Mr. McKEEN-We could, of course, follow it out by looking through 
the records of our meetings, but I doubt if it is wise to do that now. 
In quite a good many of our Institutes we have had a speaker on 
porno logical subjects; I should say more than half of them. 

Mr. N(OODY-In order to bring this discussion to a point I will make 
a motion that the Board cease paying the expenses of speakers for 
the Joint Winter Meeting with the Pomological Society. 

Mr. WHEELER--! am glad that this subject came up thus early, as 
if you want to sever the connection and not help the society in the 
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payment of its winter bills we want to understand it so that we can 
cut our garment according to the cloth. We want to do all the work 
we can in the interests of pomology, but if you are not to help us 
we must understand' it so that our executive committee can make 
arrangements accordingly. 

Mr. FLINT-The question occurs to me whether if the Board intends 
to do any work in the line of pornology we can do it better indepen
dently, or whether we can do it better through that society. If the 
pomological interest needs any help from us in the State at all cannot 
we do the work better in connection with that society than to take 
out the money and do it independently. I bring this up because, if 
we do intend to aid the fruit-growing industry of the State, why not 
apportion a certain amount to the assistance of the society at their 
discretion? It looks reasonable and businesslike to me, because oth
e,rwise it looks as though we ·were going to drop the subject entirely 
and devote our attention to some other branch of Maine industry 
connected with agriculture. It seems to me that it would not be as 
well to split up and have two branches of this work as to keep it 
under one head. This is just a thought for consideration. 

Mr. MooDY-lt is split up now. V{e are looking all the time for 
pomology. Brother McKeen says that in over half of the institutes 
he has had a pomological speaker. We have not split up, or changed 
our position. The question is whether we shall pay part of the bills 
of the Winter Meeting, or save the money to pay our bills. 

Mr. WINSLOW-It seems to me as though this branch of the agri
culture of the State is having as much attention paid to it by the 
Board as any other b1·anch; and then here is a separate organization 
with appropriations. There are other branches that might form 
societies and ask for appropriations. Is not the dairy interest of 
as much value as any interest, and might not that call for an appro
priation and a separate organization as well? The Board, as I 
understand it, is at work for agriculture as a whole, and if there is 
a locality where the people want talk on pomology we get speakers to 
go to that section and talk to the people on that subject, expending 
the Institute money for the purpose of promoting pomology. And 
we may have another speaker on dairying, if that hits the people 
as well. To bring this discussion to a close I will second the motion 
of Brother Moody. 

Mr. FLINT-It would seem, as we do not know what the Pomological 
Society intends to do for the next year, and as they do not know 
what they can do unless they knov;r how much the Secretary can do 
through the Board, as if the question had better be left with the 
executive committee, to assist as best they can the Pomological 
Society; then, as the Board knows what they are doing in this line 
and should know through the Executive Board of the Pomological 
Society what that society is doing, they wm not work the same 
ground, but each will know what ground they can work. 
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Mr. MooDY-I have been a member of the Board for three years, 
and I have always noticed that we are apt to refer these questions to 
some other authority, and that relieves us of the responsibility. 
Now there are fifteen or sixteen of us here and' I think it will be 
better for us to meet the question now. We can all express our views 
by voting upon it, and I think that is the proper thing to do. 

Mr. STRAW-I have listened to this discussion with a great deal of 
interest, and I have learned quite a good many things concerning the 
societies and their relation to each other. They seem to me some
thing like a parent and a child, and the thought came to me whether 
under the circumstances, with the present amount appropriated for 
each, the cnild would not gain strength faster by being let loose to 
go alone. Will not the Pomological Society take more interest in 
the work if they know that they are a separate organization? Will 
it not be better for both soeieties in the end, for each to go his way? 
Do we not lose sight of the fact that the Board of Agriculture is inter
ested in pomology? It seems to me that when we select a man to 
.lecture to us on orcharding, that is one part of the pomological work. 
At very many of the Institutes we have lectures on pomological sub
jects. I, for one, am in favor of the motion. We have no more 
money in this Department than we need, and I think the money 
appropriated for the Pomological Society would be used as judic
iously if they were to handle it themselves, select their own speakers 
and steer their own canoe. Of course the cordial feeling existing 
between the two societies would be the same; we would simply with
draw our fund's and sever our connection with the society to that 
extent. 

Mr. LIGHT--As I understand it from the discussion, there is annually 
appropriated by the State a certain amount of money for Institute 
work, a certain portion of which has been used to aid the Pomological 
Society. If this is correct, would it be any different if some other 
State Association should ask for aid from the Institute funds? Sup
posing there were a State Dairyman's Association or a State Wool 
Growers Association, and at some State meeting like the Annual \Vin
ter Meeting of the Pomological Society, they should call for certain 
aid, would the cases be dissimilar? If the Board goes on in this way 
there might in the future be other calls similar to what I have sug
gested; and while I know the State Board is favorable to the 
promotion of all pomological subjects, still is it quite right for us 
to continue aiding that society in the manner in which we are aiding 
it? I am not quite clear about this, and I move that the matter be 
laid on the table until to-morrow morning at 9 o'clock. 

This motion passed. 
:Mr. LIGHT-Two other subjects have been alluded to, but nothing 

definite has been done in regard to them; and I am going to offer 
two resolutions and move that they lay upon the table until to-mor
row forenoon. One is a resolution relating to cream. 
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Resolved, That it is the sense of this Board that a legal standard 
of measure for cream should be established that shall be based upon 
the weight of butter fat it contains, determined by scales and the 
Babcock test. 

The other resolution relates to seeds and is as follows: 
Resolved, That this Board use its influence to secure the passage of 

a law to establish a standard of purity of grain and grass seeds 
imported for sale, and providing for inspection of the same. 

Voted that these resolutions be laid on the table. 
On motion of T. E. Skolfield adjourned until 9 o'clock Thursday 

morning. 

THURSDAY A. M. 

Records of Wednesday's meeting read by the Secretary. 
On motion of Mr. Flint voted, that the business laid on the table 

in the Wednesday P. M. session be now taken up. The first business 
was the motion of Mr. Moody that the Board cease paying the 
expenses of speakers for the Joint Winter Meeting with the Pomo
logical Society. 

Mr. LIGHT-I did not understand clearly the relation of this Pomo
logical Society to the Board last night, and I wished to understand it 
better and have taken some pains to investigate the matter. I find 
that in 1873 the State Pomological Society was incorporated, and in 
1893 the laws were amended so that said society "shall have all the 
rights, privileges and powers conferred by the laws of this State upon 
county and local agricultural societies," placing it upon about the 
same basis as our county agricultural societies,also it "Shall be subject 
to all liabilities imposed by existing laws upon such societies so far as 
the same are applicable to members of this society; but the bounty 
to be paid by the State to said society shall not exceed the sum of 
$1,000 annually." There is appropriated from the State treasury 
.ann~mHy a sum of money for the agricultural societies, to be divided 
according to the amount of premiums and gratuities awarded by said 
societies; it is an indefinite sum; while the Pomological Society has 
a definite annual appropriation of $1,000. In all other respects the 
Pomological Society is placed upon the same footing as the agri
cultural societies. We have also a provision that the Board by its 
Secr~tary shall annually hold two farmers' Institutes, or more, in 
each county, and the expense, under this section, shall not exceed 
$3,000 annually. Now in addition to the expense of holding these 
Institutes the Board may "Issue bulletins, employ experts, lecturers, 
a reporter or other aids" and reimburse the members for their 
expenses and travel; and all this is to be taken out of the $3,000 
appropriation. The Pomological Society receives $1,000 annually, 
and in addition to that, out of this sum of $3,000 it has been receiving 
something to aid in holding its Winter Meeting. For the year 1895 
the resources of the Pomological Society were $1, 721, and in addition 
to that they received $200 from this Institute fund. They expended 
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in premiums, $869.85. Now it seems to me that the Pomologica] 
Society is very amply provided for; and if there is any fund that is 
drawn upon heavily it is the :Farmers' Institute fund. The Secretary 
reported 46 Institutes held during the year at a total cost of $1984.89t 
average cost, $43.16. At many of these Institutes, as you all knowt 
the subject of fruit in its various branches, received careful consider
ation. It seems to me that one of two things should be done; we 
should withhold this aid from the Farmers' Institute fund, or else we 
should hereafter at our Farmers' Institutes take no consideration 
whatever of fruit or pomology. I am in favor of the motion of 
Brother Moody. 

The motion was then adopted. 
Mr. VINTO~-In adopting this motion of course the Pomological 

Society and its officers will understand that we do not mean (in the 
phrase that was used yesterday) to sever our connection with that 
society. We want to continue to work with them. We have simply 
come to the conclusion that they are as well able to pay their lec
turers at the Annual Meeting as we are, and have voted accordingly. 

The resolutions presented by ~[r. Light Wednesday P. M. were now 
taken up and on motion by Mr. Light voted, that they be again laid 
on the table, in order that the Boar<l might proceed to carry out the 
regular programme. 

The Committee on Pay Roll presented its report, which was 
accepted with an amendment providing that· the $5.00 apportioned 
to the President be given to the stenographer. 

Discussion opened by Mr. Flint of Somerset. Mr. PRESIDENT: I 
have selected a matter from the report of the Secretary to speak 
upon, for a few moments only, as I am aware that the time is worth 
something and I prefer to hear from others on this subject. While 
·we are sensible of the advantage of scientific research, there are very 
many farmers who do not have that faith in what we term science 
that they should. This is a subject upon which volumes might be 
written but I will say only a few words upon it at the present time. 
The Secretary mentioned among other thjngs, that the object of the 
Board was to advance science as appHed to agriculture. And it is 
expected of this Board that it shall 1·eflect all the advanced ideas upon 
agriculture, and have them circulated among the people. Therefore 
we, as a Board, need the instruction which we are receiving. But are 
we aware that the people of this State at large are ignorant of the 
doings of the Board of Agriculture? I have been surprised to findt 
while traveling among them that they do not even know that there 
are reports published of the doings of the Board, and books contain
ing advanced theories as put forth by our Board and the Director of 
the Experiment Station. We need to labor in this direction, not only 
that we may bring ourselves up to the level of many who surround 
us, but that we may be able to compete the better "\-vith every part of 
the world, which is advancing equally with ourselves. 
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There is no doubt but that the question of reducing the cost of 
production is the leading question of the day. If the West can 
produce cheaper than we can they are going to take the markets of 
the world from us. If we can compete with them in production we 
can hold our own markets. The question is broad because it takes 
in the whole field of agriculture and science. It takes in the entire 
field of invention, and the ability of the farmer to adapt himself to 
his circumstances and surroundjngs. Consequently, while the rela
tion of the experiment station to the farmers is o~ very great 
importance, it is nothing like the importance of the relation of the 
farmer to the experiment station. And this is where the labor of the 
Board comes in. We have reason to thank our Secretary for the 
dfort he has made to bring prominently before the people of the 
State the labors of the Board and the advantages of the Board to 
the people. We hope to be able to do better work in the future, 
because the tendency is constantly progressive, and it behooves us 
as people of Maine to keep up with the procession. 

On motion of Mr. Light voted, that the first resolution be taken 

from the table. 

MR. LIGHT. 

Mr. PREElIDE!.\'T, GE:S"TLEMEN OF THE BoARD: This mattt~r relating 
to cream is one that it seems to me might be considered profitably. 
Cream has become in recent years one of the larger products of the 
farm in the State of Maine, and its production is increasing very 
rapidly, as you are all aware. It has been handled under quite a 
, aricty of methods, and it seems to rne that some uniform method 
would be desirable. Cream formerly was measured by the inch; 
then a change was made to the space, then to the gallon, and now it 
is sold by weight to a considerable extent. It seems to me that if 
some uniformity could be obtained it would be better. Cream is not 
recognized on the statutes anywhere. It bas no standard of measure, 
notwithstanding it has become such an important product. Many 
other products in Maine have some legal standard. And while I am 
not in favor of any law that would compel everybody to buy and sell 
by the provisions of that law, yet I would like to see some law by 
which cream could be handled in a legal manner; a law that would 
be so simple and so satisfactory that the tendency ,vould be towards 
it, so that it might become universally adopted. I do not know that 
anything that is embodfod in this resolution would lead to that, but 
I have introduced the resolution in order that it might lead to some
thing profitable. The question has been raised whether such a law 
could be enacted; but we have in the statutes, laws establishing the 
standard of a bushel of potatoes, a bushel of grain, etc. We have 
also a law relating to milk, but there is nothing that applies to cream. 
Now there is a great variation in the value of a gallon of cream. As 
eream is being sold in the Stnte of Maine to-day, it is testing all the 
way from eight per cent to sixty per cent in butter fat. Now I have 
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computed what variation there might be in a gallon of cream. I will 
11ay that there are only two elements in a gallon of cream that are of 
practical vabe, the butter fat and the buttermilk. Now take a gal
lon of cream that wit! test ten per cent, and the butter fat i::i worth, 
assuming a price of twenty cents a pound, seventeen cents. Take a 
gallon of cream that tests thirty per cent and at the same price the 
butter fat would be worth fifty-one cents. There is a variation of 
thirty-four cents. The buttermilk in the gallon of cream containing 
thirty per cent butter fat might be worth a little less than in the 
gallon containing ten per <1ent, hut it would probably not be more 
than one cent. But in the butter fat there is a wid'e variation. I 
might have taken eight per cent and sixty per cent, and you see there 
would be a wider variation still. 'fhis butter fat is the principal 
element of value in cream. It produces creamery butter; and butter 
is always sold by the pound not by the gallon or by the space. Now 
why cannot that cream be estimated by weight instead of by 
measure, and the estimate be based upon its most important element, 
the butter fat? Therefore have a legal standard, that cream shall 
be valu8d by its content of butter fat determined by the scales and 
by the Babcock test. I mentioned the Babcock test, but I am not 
particular about that; Prof. ,Jordan thought the gravimetric test 
might be better. The Babcock test is used principally in the State 
of Maine, in determining the butter fat content of cream, and it has 
some standing in the State by reason of the statute enacted last win
ter, whereby the bottles shall be legally tested and the person who 
manipulates the test shall be certified that he is qualified to manipu
late it. As far as I unaerstand the subject I feel as though some 
legal standard, basing the value of cream upon the butter fat which 
it contains, determined by weight and the Babcock test, wou:i.d be a 
means of introducing· more uniformity of method. Another thing, 
suppose a case of litigation should arise, suppose a farmer has not 
been paid for one or tV\o months cream and wants to recover that 
mone;y, how could the amount due him be reasonably determined 
except by the butter fat which the cream contained? 

I began my creamery business by buying cream by the inch; I 
next adopted the Babcock test, then the space pail, continuing the 
Babcock test; and now I buy cream by weight, still using the Bab
cock test. The cream is estimated on the butter fat content, and 
this is far the most satisfactory method that I have ever practiced 
or that I am familiar with. 

Mr. VIN'l'ON·-A sug·gestion has come to my mind that I think it 
worth while to mention. We will all admit that when the Board of 
Agriculture, representing the agricultural interests of the State, 
goes to the legislature and asks for the enactment of any law we 
ought to be very careful to know that the law is practicable, for that 
is really the basis of wise legislation. I have noticed that when we 
go to the legislature and ask to have a law enacted, especia.lly if they 



ANNUAL :M:EF.'fING. 41 

do not want it, they will say, "That is not practicable; that will not 
work." But when we have a precedent established on the statute 
books we can say, "This, is as practicable as that, and that has been 
there a long time." The statute books are fu11 of legislation upon 
this very matter of providing legal standards of weights and meas
ures, as in the case of a bui::hel of oats, peas, etc. The statute with 
the most minute provisions that occurs to my mind is one in regard 
to lime. You will pardon me if I read it. (Section read.) 

On motion of Mr. Flint voted that the resolution be adopted. 
On motion of Mr. Light voted that the second resolution be now 

taken up. 

Mn. LIGHT. 

Ml·. PRESIDENT: I feel as though I bad already complied with the 
part of the programme that ,vas assigned me, and I would like to 
leave this matter for others to discuss. But I will say what my idea 
was in offering this resolution. I have noticed in my vicinity for 
two or three seasons that a g-reat many foreign weeds are being intro
duced. The custom of buying western oats prevails there extensively, 
(I think they come from Chicago) and this past season an immense 
~.mount of charlock was the result of the sowing of those oats. Then 
weeds are introduced in other ways, and it seems to me that here is 
a danger that ought to be avoided; but I do not feel very clear as to 
how that can be done. One of the ways of avoiding it is by being 
more careful in the selection of our seeds. Our Secretary has men
tioned the matter twice in his annual report, and at our Institutes 
in Knox county last fall I requested that Prof. Harvey should speak 
upon harmful weeds, and he gave us very instructive and interesting 
lectures. I feel as though the dealers were not criminal in this mat
ter. They do not mean to introduce foul seeds, perhaps, but are 
careless about it, and the farmers are ignorant of the results that 
may follow. I do not think that we can get absolute purity, but I 
think we might get grass seed that is comparatively pure. What I 
meant by a standard of purity was that seed containing on being 
tested, say more than five per cent of foreign weed seeds or weed 
seeds of any kind, should be considered impure seed. Put it at any 
per cent you like, only establish some standard of purity, so that 
if the seed goes below that. it will be considered adulterated seed. 
And then make some more ample provision for its inspection. We 
can send seed to the Experiment Station, as I understand it, and 
they will analyze it free of cost. Perhaps something compulsory 
upon dealers in seeds, like the law in regard to inspection of fertil
izers, might be obtained. 

Mr. FLINT-There is a difficulty in the way. The most of the seed 
used in New England is Canadian seed, brought from western and 
north-western Canada. We cannot control that, we have nothing to 
do with it until it reaches us; we must either take it as we can get 
it, or establish an expensive system of examination and repacking. 
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Our statute books are loaded now with laws and it is pretty hard to 
awaken the legislature in this matter of seed purifying. 

We can get pure seed through our seed stores by paying a good 
price for it. Most of them advertise pure seed, and most of the seed 
catalogues adverth,e pure seed at a good price. There are some 
things that we have to live down. 

"Since life is oft perplexing, it is the wisest plan 
To bear our trials bravely and smile when'er we can." 

Mr. WHEELER-This matter has been brought to my notice, of late, 
by persons in my own county, and they have asked me to bring it 
before the Board with reference to having a law passed something 
as this resolution calls for. Aud ;yet, in consideration of the matter, 
,Yhat can be done? By every roadside we find the seed scattered and 
the plant growing, and still scattering more seed. Upon every farm 
you will find a multitude of seeds, or flowers from weeds. What can 
we do to suppress this evil? During the past few years the greatest 
amount of trouble has come to us in Franklin county from what 
·we call wild turnip. In all the fields, you will find it scattered freely. 
And the question has come to me, how did it come to us? Has it 
come from the purchase of w-estern seed oats, or has it come to us 
in our clover seed? Is there any way in the future, to keep from get
ting more of this seed and is there any way to prevent the farmers 
from sowing the seed as they raise it in their grain? I have seen, 
even on my own farm, quantities of this vdld turnip seed sifted out 
from the threshing machine. This fall ,vas the first season that we 
have threshed the grain for a number of years. I did what I could 
to get rid of the wild turnip seed, bnt I know that the barn rloor was 
full of it. What can be done? 

Mr. DUDLEY-In regard to the seed business, I think that the far
mers themselves are much more to blame than the seed men. I know 
there are concerns in this country who sell what they call a recleaned 
seed, that is, clover and herdsgrass seed. I ha'i"e examined quite a 
lot of it and I think it is very pure as a geueral thing. Seed of that 
quality would cost us some·where about hYo cents more a pound than 
the other seed, and some dealers will get the cheap seed, sometimes 
adulterated with other seeds of about the same size, selling it at a 
lower price. Farmers will look the seed owr and say, "This seed 
costs less than the other and I think I will take my chances" and 
they will buy the cheap seed. As far as the wild turnip seed is con
cerned, I do not think that it could be brought in the grass seeds at 

all. It is very easily separated. In cleansing the seeds of clover or 
herdsgrass the wild turnip would all come out. There would not 
be one chance in a thousand that any of it would remain. But if it 
were not recleaned the grass seer1 mjght contain other smaller seeds. 
'l'he men who handle this recleaned seed warrant it to be pure, or 
nearly so, and I think if we should use this seed there wouJd be no 
trouble. I have had quite an experience in this seed busjness. I 
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have raised a good many tons of clover seed and herds grass seed, 
and I know that unless proper care is taken you can leave a great 
many different kinds of seeds in clover seed, and the common farmer 
·would be blinded and think it pretty good seed. I think the matter 
could be reached in some way so that we could get rid of this foul 

seed. 
Mr. HuNTO~-Quite a portion of our clover seed in Kennebec county 

comes from Northern New York, and as I spent quite a portion of 
my life there, perhaps I could answer one point that Brothe:i.~ Dudley 
raised in regard to getting wild turnip seed in the clover seed. They 
raise quantities of clover seed on their run out lands and ship it to 
us, and I have learned this; if that clover seed stands a certain length 
of time and ripens so that it will hull easily, the turnip seed will 
have matured and dropped out. B;1t they have a way of cutting it 
perhaps ten days or two weeks before they ought to, and then with 
their machines extracting the seed, and we get two evils·, we get all 
of the turnip seed and all of the immature clover seed. I asked some 
of the farmers why they were doing this, 3nd they said, "We get all 
the turnip seed and all the immature clover seed and it sells for just 
as much a pound." That gave me a great deal of light in regard to 
my grass seed here in Maine. I think it is hard work to determine 
the clover seed, especially the immature seed, from the turnip seed. 

Mr. McKEEN-There are two species of ,veed known as the wild 
mustard. They are of the same family and differ but little in their 
methods of growth. The turnip has a dark, brilliant, yellow blossom, 
but the charlock, or the weed Mr. Dudley refers to, has a lighter yel
low blossom. 'I'he p1)d of the turnip is like the pod of the mustard. 
'rhjs seed comes generally in clover. The charlock is another weed 
of the same family and as djfficult to control. It is familiarly known 
as the turnip. The pod, instead of shelling like a pea pod or a 
mustard pod breaks into sections, each section being about the length 
of a barley or oat seed. Each one of these sections contain.a; a seed. 
\Ve get that weed seed ju our oats and barley and other grain that 
we buy from the West. So you see the difficulty is multiplied as we 
look into this matter, and the dangers are so great that I "believe it is 
"\vorthy of the time and attention of the Board to look into the matter 
and see if we C'annot get at some means by which to control it, if it 
is nothing more than enlightening the farmers as to where they can 
get proper seed. 

There need be no misunderstanding as to these two seeds, one com
ing in Hungarian and dover and being difficult to detect; and the 
other coming in oats and western grains. Another difficulty in con
nection with western oats is that the weed seed grows after the oats 
have been eaten, and it is necessary not only to cleanse what you sow,· 
but to cleanse or grind what you feed. 

Mr. STRAW-As this discussion continues it seems to me we see 
more and more of the iniquity of mankind. I mean to say this; 
our seed furnisher8 take all the advantages in the world. According 
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to Brother Hunton they have no conscientious scruples in forwarding 
any kind of seed to us, it matters not whether we are benefited by 
it or not. Their object is simply to get the most money out of it. It 
looks to me as though this might be regulated as we regulate the 
phosphate business. Let whatever firm furnishes seed to us in Maine 
send samples of their seed for investigation, and the expense would 
be trivial. We all have had more or less experience with these wild 
seeds, and it seems to be a growing evil. In my opinion this is one 
of the most important questions that have come before the Board? 
and certainly something should be done to regulate this matter. It 
is encroaching upon us from East to ,Yest and from North to South, 
and I see no reason why this resolution should not be adopted. 

Ou motion of J\fr. Straw voted to adopt the resolution. 
Mr. VINTON-Last year an important law was passed by which the 

stipend should be apportioned upon premiums and gratuities. Now 
this term gratuity is used in the law, and the question comes, what 
is a gratuity? The Secretary in apportioning the stipend among 
these societies looks over the returns and finds that one society has 
returned such a thing, as a gratuity, and another, such a thing. The 
question is, What is a fair construction of the term as it appears 
on the statutes? I am confronted with this question in my own 
society as there are two views in regard to the meaning of the word. 

When the committee to award premiums have exhausted all the 
premiums, and then come across an article in the same line that is 
really meritorious they want to do something in regard to it, and 
they put down a gratuity of fifty cents or a dollar. There is no 
question about that use of the term, that is all right. But, for 
instance, in holding our fair this year some valuable assistance was 
rendered by three or four women. They took a great deal cf pains 
in fixing up the hall, got a lot of paintings, pictures, etc., and then 
<•ame to me and said, "Now we want some flowers to put into the 
hall." I told them they should have them, and I went to the florist 
and told him we wanted a good display, and asked him if he would 
furnish the flowers. ''Oh, yes! What are your premiums?" We had 
offered small premiums for cut flowers, and I told him what they 
were. "But'' I said, "If you come with your exhibition of flowers 
:Vnd compete you will take every premium as s11re as the world, and 
here is a woman who has a little bunch of nice cut flowers, and she 
will be out in the cold. At vi'liat price ,vill you make in our hall such 
an exhibition of flowus as I ha,e indicated?" He said, "I will do it 
for $10," and I told him to put them there. ,vas that $10 a gratuity'! 
\"Vhen the stipend was apportioned should we have received a pittance 
for that? 

Take another illustration; I suppose that no one of you would 
think of running a fair without a band. ,ve have to pay from fifty 
to one hundred dollars for a band to furnish music. We will all 
agree that there is no soeiety in Maine that would think of running 
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a fair, awl running it successfully, unless they paid out more or less 
money for the simple purpose of entertaining the people. There 
must be something gojng on before the grand stand to take up their 
attention. vVe put in a certahl. amount of money legitimately and 
properly, for the benefit of the fafr, and should not this be considered 
a gratuity? 

Mr. McKEEN-I will refer to my own society, as I know more about 
t.hat than any other. We will take, for instance. the matter of herds. 
We offered a premium amounting to twenty dollars for the best herd 
of miscellaneous cattle. That amount of money is awarded in three 
premiums. rrhere may be a fourth herd that is very worthy and the 
committee will say, "We recommend a gratuity to this fourth herd," 
and the society will vote on it. 'fhat is what I understand by a gra
tuity. We have specimens like honey, syrup, jellies, etc., for which no 
premiums are named. The sum of twenty dollars is awarded at the 
discretion of the committee, on one class, thirty dollars on another, 
etc. The committee apportions this money in the form of gratuities. 
I understand by a gratuity, a sum of money that is paid for worthy 
objects that do not properly come under the head of premiums in the 
classes in which they are exhibited. I will call your attention for 
just a moment to the wording of the statute as it is at present. 
(Section read.) You see that while a gratuity is not defined, it does 
say that the stipend shall be apportioned on the premiums and 
gratuities awarded by said societies, provided the amount shall be 
based entirely upon premiums and gratuities awarded on exhibition 
stocks and products. 

Mr. BRIGGS-It seems to me that paying a band is simply paying 
the expenses of running the society. 

Mr. ,v1NsLow-In our society the trustees sometimes, instead of 
offering premiums will assign to the committee a certain amount of 
money to be given as gratuities for a special exhibit, perhaps a small 
exhibit of ladies' work in the hall. They will assign twenty or 
twenty-five dollars to be given as gratuities at the discretion of the 
committee. 'I'his is really a premium on that class, although it is not 
offered exactly as a premium, but tl1e committee use their judgment 
in distributing· the money. 'Ihnt is what I understand to be a gra
tuity. 

Mr. VINTON-Let me give you another illustration. Some societies 
have a rule that they will pay exhibitors of stock, mileage upon their 
stock if they live, say six or ejght miles away from the fair. A man 
who is within two miles of the fair can get his stock there so much 
easier than a man who is perhaps twenty miles away. One society 
has reported $167 paid for mileage. That certainly is not a premium; 
is it a gratuity? 

Mr. MOODY-I do not think that is within the meaning of the word 
in the statutes. 

Mr. STRAW-The question before us a moment ago was left in a 
rather unsatisfactory way, it seems to me. I therefore move you 
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that the executive committee of this Board be instructed to appear 
before the Committee on Agriculture at the next session of the legis
lature, asking that some action be taken on this resolution. 

Mr. HuNTON··-I ·would like to ask Brother Straw to amend that 
motion so as to include both resolutions. It seems to me that the 
resolution relating to cream is equally important to the farmers. 
'l'hey are getting waked up over this cream business. The farmer 
sells his cream and he has nothing to say about it because he has 
no standard to ,vork from. He cannot tell how much the creamery 
man owes him. It seems to me that as we have adopted this reso
lution, the farmers will say that the Board is thinking of this mat
ter and will begin to look for some action in relation to it. 

Mr. LIGHT-'.rhe idea in regard to the motion of Brother Straw is 
this; the Board has adopted those resolutions, but if we take no 
further action in regard to them we may lose sight of them. If his 
motion prevails the matter is left, in a condition to be noticed here
after. The legislature will meet on the first Wednesday in January, 
and about two weeks later the Board meets. It is immaterial 
whether j t. is this executive committee or the succeeding one that 
attends to the matter, if it is only brought up and not lost sight of. 

Mr. STRAW-There seems to be quite a latitude in relation to this 
Neamery question. I speak from a little experience. I am selling 
cream by the inch, and that is the universal custom in our section. 
Our butter factories adopted the Babcock test system and we sold 
cream that way until the farmers rather objected to it, and the 
change was made to buying by the inch. As a matter of fact it 
makes no particular difference to me, and I am not able to judge 
how it may effect the people of the State at large. I have no objec
tion to amending my motion and including this resolution as well. 

Motion amended to read as follows: That the Executive Commit
tee of this Board be instructed to appear before the committee on 
agriculture at the next session of the legislature, asking that some 
action he taken on these resolutions. 

Mr. HL"NTON-The last remarks of Brother Straw sh0w conclu
f.lively that there is no rule to go by. I am furnishing cream, 
perhaps $1,000 or $1,500 worth a year, and the people of my imme
diate vicinity furnish enough so that our creamery makes a ton and 
a half of butter a day. Our cream is sold by the space and tested 
by the Babcock test. We know how many spaces we furnish, and 
that is all we do know. Samples are taken each day, and those 
samples are tested, and the per cent of butter fat multiplied by the 
11umber of spaces gives the amount of butter. On the tenth of 
every month they pay us for the preceding month by the number 
of pounds, and giYe us just as many pounds as they have a mind to. 
That may seem a harsh statement, bnt the tests will vary with the 
same herd of cows in consecutive months. For the month of Novem
ber my test was nineteen and a fraction, and for the month of 
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December with the same herd of cows and the same feed, 16.6. That 
difference in the tests made a difference to me of twenty dollars. If 
I should go to the creamery and ask what this variation means they 
would say, "We do not know; your cream tested such a per cent 
last month and s1Jch a per cent this month, and there is your 
money." This is not my case alone. I know of cases where in two 
conseC'utive months the tests differed from twelve +,o twenty. 
Either they do not exerdse that care in the use of the Babcock test 
that they ought to exerci'3e, or else they arc dishonest. Brother 
Light is a practical butter man, and I have been talking with him on 
this subject, but he doe~. not g-ive rne any particular light on it. It 
seems to me that this Board should take the initial step in these 
questions that are of such vital importance with us, and I did not 
want the resolution regarding the dairy interest left where it would 
be buried. 

Mr. STRAW-I might ~ay that the reason for the change in our 
Rection from the Babcock test to selling by the inch was that there 
,vas such a diwrsity in the money value of the s::i.me amo 1mt of 
cream as judged by the Babcock test that many of the farmers in 
the locality, refused to sell their cream by that method. That was 
what forced the creamery men to adopt the original way of buying 
by the inch. There were farmers in that section who claimed that 
they had the best cows in the section and had fed the best, that 
everything was conducive to their receiving the highest test, and 
those very farmers had received the lowest test. They argued that 
the quality of the cream was dependent to quite an extent upon the 
feed, and there was no reason why their cream should not test as 
high as their neig·hbor's eream ,vhose feed was not so good, and so 
they refused to sell their cream. 

Ques. Are these same farmers with these nice herds of Jersey 
cows willing· to sell their cream by the inch as against their neigh
bors who have poor C'ows? 

Ans. They "\-vent back to the former way of disposing of their 
cream by the inch and seem satisfied with it. 

]\fr. WHEELER-I want to say just a word in support of Brother 
Straw. Franklin county has been furnishing a number of cream
eries with cream, in part, and the more you talk with the farmers 
of Franklin county the more convinced they are that the old method 
of selling cream by the inch is the most satisfactory. They feel 
that they want to have hold of one end of the string. 

We have been selling cream to eight or nine different creameries 
and a number of those creameries have gone down and we have lost 
money by them. Was it the fault of the farmers, or was it due to 
the business depression? To-day one factory in our sect.ion is try
fag to settle up with the farmers, offering them somewhere from 
thirty to forty per eent. The farmers have furnished the cream, 
und they have tested it nnd paid what they have had a mind to. Is 
there anything that this Board can suggest to help out this matter. 
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Mr. ~IcKEEN-As we are on record in this matter I am glad to 
speak about it. You remember that at our Dairy Meeting at Fox
croft, Prof. Jordan and myself began an agitation in relation to the 
best way of buying cream for any purpose whatever, and the reso
lution of Mr. Light, as presented to the Board at this time is in 
direct line with this work. It calls for the purchase of cream by 
the pound, paying for it by the actual number of pounds of butter 
fat which the crenm contains, indicated by the Babcock test; having 
nothing to do with inches, spaces or quarts. 

Ques. Do you find that the farmers of the State have sufficient 
confidence in the Babcock test to sell their cream by that method? 

Ans. I do, as a rule. We have formerly met with a great deal 
of difficulty in relation to farmers being dissatisfied with the Bab
cock test, but that is largely being outgrown and overcome. Much 
of the satisfaction that the farmers are feeling now is due to the 
law passed by the last legislature in regard to the inspection of 
apparatus, etc. I think where you find one farmer who will go back 
to the old system you ·will find one thousand who will object to it. 

I would like to relate a little matter that occurred in the town of 
Pittston. A gentleman brought me five samples of milk in two 
ounce vials, to be tested. I could not test them there and told him 
that I would take them to the office. I put them on the window, 
and as we sat looking at, those samples, a gentleman called my atten
tion to the amount of cream there was in each one of those bottles. 
He took out a rule and we found that the depth of the cream was 
about forty per cent, of the entire depth of the cream and milk. He 
said, "The idea of that man bringing you those samples o.f milk! It 
must be strippings or cream." I said, "It appears so, but we will' 
take them to Augusta and test them." Mr. Smiley and I tested 
those Eamples as careful]y as we coul<l, and the highest test 
was five per cent. It was good honest milk, but peculiar conditions 
had caused the cream to rise in great abundane>e so that if that man 
had been paid for his milk according to the amount of cream there 
was in it he woulcl have received forty per cent of the total amount 
of milk; if he harl been paid hy the per cent of butter fat he would 
have received only five per cent. That is what is bankrupting the 
creameries and leading to dissatisfaction on the part of the farmers. 
A gent,Jernan told me he wns on record as producing six and one
fourth inches of l'Team to the can. I asked him how he did it, and 
he said that just as "oon as he strained his milk he put into it two 
quarts oi very cold water, just as cold as it could be made. That 
explained the whole thing. The water got in with the cream and 
was measured with the cream. Milk itself is heavier than water, 
although cream is lighter. In the rising of the cream most of the 
water remains in the c-ream. All of these things are detected by 
the Babcock test. 

Turner Centre creamery, before they began to use the Babcock 
test, detected the farmers putting ice right into their cans. In one 
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instance the cream gatherer heard something rattling and found 
a piece of ice in the bottom of the can. The ice had not entirely 
melted in this case. It was a good deal like the horse jockey when 
he doctored the horse for the man to try, he put in just a little mite 

too much. 
When ·we are all satisfied. to sell cream by the pound and have it 

tested by the Babcock test we have settled the whole thing, in my 

opinion. 
Mr. HUNTON-I think farmers are i:;atisfied with the Babcock test 

just to the extent that the man who manipulates it uses. care. If 
he has plenty of time and tests the cream carefully, I believe it 
comes out all right. Bnt I do believe there is a want of time and 
care in testing the monthly samples of cream. 

Mr. McKEEN-·Don't y0u believe that more difficulty 8rises from 
the cream gatherer being careless, aud not collecting his samples 

properly? 
Ans. That is very true. 
Mr. LH:JHT-I am very glad to hear this discussion,-! rather 

expected to hear it, before. I ·want to say in relation to what has 
been said about the creamery man having both ends of the string 
and the farmer neither, that I do not think the adoption of that 
resolution 01· any legislation growing out of it would tend to weaken 
the farmer's position, but rather to strengthen it. Much has been 
said here in regard to the percentage of butter fat in cream, and 
stress has been laid on the cows and the feed. It does not follow 
because a man has a good herd of cows and they produce a large 
amount of butter that the cream from that herd is going to test 
high. The milk may test high, but the farmer takes that milk and 
places it under varying conditions. By his manipulation of that 
milk he can produce at his will high testing cream or low testing 
cream. I can prove that to yon, or you can demonstrate it your
selves. You know that the cream raised under the old pan setting 
system would contain thirty per cent or more of butter fat, while l 
have seen cream that would not test more than ten or twelve per 
cent, I say the farmer can manipulate his milk so as to produce 
rfoh cream or poor cream, but the Babcock test will show its true 
value in butter fat. 

I contend that weighing the cream is more accurate than meas
uring it, under ordinary conditions, because in transferring cream 
from one vessel to another you cause it to froth, and :it is some
times difficult to tell just where the line is. nut in weighing the 
cream there is no variation, provjdjng your scales are correct, as you 
expect them to be. Tho farmer ·can see the weight of the cream, 
:md he has a chancf' to 81.'.C that the cream gatherer takes a fair 
sample of the cream. at that time. 'I'he farmer ought to be inter
ested enough to see that the cream gatherer is honest and careful 
and takes a fafr sample. Now under the lmv, the Babcock machin-

4 
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ery,-the bottles and all the glass ware-is tested, and the manipu
lator is certified that he 1s qualified to determine the amount of 
butter fat; and when this sample is carried to the butter factory 
the amount of butter fat is determined right there, in pounds, and 
you have no further reckoning to do. Just fix your price on the 
butter fat and you have it. If you should go further and churn 
that butter fat, then another element of variation comes in. It is 
ordinarily allowed that the butter fat increases about fifteen per cent 
in "·eight in churning. The United States Experiment Station gives 
about sixteen and t,vo-thirds per cent as the average. The increase 
m~i~· be all the way from ten to twenty-five per cent. Now, then, 
if the butter-maker makes that variation it may work to the farm
ers' injury, and he cannot help it. But if he stops at the butter 
fat, that element of variation does not enter into the question. 

'l'hE' farmer has another remedy, the butter-maker is not the 
only man who can have a Babcock tester and who can manipulate 
it. What is the reason that every farmer cannot have a Babcock 
kster and learn how to use it, and see if he is getting a fair, honor
able test at the factory? 

I am buying cream, and according to my system the cream gath
erer collects the cream of the farmers, weighing it, and ( once a 
month generally) taking a fair sample of it. I test that sample and 
determine the number of pounds of butter fat in the cream. At 
t]:,e end of the month, as I reckon my accounts, I have the number 
o.f pounds of cream, according to the cream gatherer's record, and 
tlie percentage of butter fat, shown by the Babcock test. And so I 
can determine the exact number of pounds of butter fat that I have 
bought. I sell my butter in the markets and keep a correct record 
of the number of pounds I sell and the gross proceeds of the sale, 
and in that way I can very easily reckon the average price per 
pound that I have received for the commercial butter during the 
month. ,ve will assume that it is twenty-five cents. If I purchase 
2,000 pounds of butter fat for the month, and sell the commercial 
butter at twenty-five cents per pound, I pay the farmer for his 
butter fat twenty-five cents per pound; that is, delivered at the fac
tory. You see what I get as a sort of a toll is this increase in 
churning, which has to pay for my labor and all the expenses of 
marketing the butter. 

Mr. MCKEEN-I would like to have Mr. Light tell us about what 
he gets per pound for manufacturing and selling the butter. 

M.r. LIGHT-I think about three and a half cents a pound; between 
three and a half and four cents. 

Mr. :McKEEN-To carry this idea a little further I want to say that 
the largest creamery in the world, in St. Albans, Vt., is buying the 
milk of the farmers, separating the cream and manufacturing the 
butter, and it has a contract that the expense shall not exceed three 
and a half cents per pound in summer and four cents per pound in 
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winter. So Mr. Light has got at just the same practice as the 
creamery in Vermont. You see he is not getting an extravagant 
amount, and yet he is getting enough to live and do a good busi
ness, and that is what every creamery man has to do. 

Mr. LIGHT-I want to say in regard to how that works, in the 
m.onths of :May, June and ,July nearly all the creameries in 
Maine make a much larger amount of butter than at any other 
time of the year. I make three times as much in those months as 
I am making now, and the larger the product, the more econom
ically you can make it. During those months the price of butter 
goes down quite low, consequently my gain is less, I am getting a 
less price on this toll. When the price is low it works to my disad
vantage, but I am making so much more butter that the expense per 
pound is less. At this time of the year I am making less, and con
sequently my toll is worth a little more. I know of a creamery in 
my county in which i:he expense of making the butter I will venture 
to say is two or three times as much a pound in winter as it is in 
summer because they are making so much less butter in the winter, 
while their expenses are about the same. 

:Motion of Mr. Straw as amended, carried. 

llIR. HOLLAND. 

Mr. PRESIDENT, ME~fBERS OF 'l'HE BOARD: I suppose that each 
member present is jPalous for his own county and for its benefits. I 
wanted to make a motion here, but before presenting it I wish to 
make a few f'>tatements. Of course we know that water vdll find its 
level; and wherever an industry js beneficfal it will increase. For in
stanee,i.f the du.fry business pays well in a certain part of the State we 

are naturally inclined to think that the number of cows will increase 
in that portion of the State. But if in a certain section the butter is 
of a poorer quality and commands a less price we naturally suppose 
that the number of co,vs will decrease. I find in looking over some 
figures this morning that in 1892 there were 138,994 cows in the 
State, and in 1894, 141,262. an increase in the two years of 2,268 
cows. ln referring to the different counties I find that in five coun
ties, including Penobscot, and counties around it, the cows have 
decreased in number 2,222. It seems to me, therefore, that this 
Board should take some action, if possible, to help out the dairy 
interests in that part of the State; and I move that the next Dairy 
Meeting be held in Penobscot county at such time and place as the 
Executive Committee may designate. 

Motion seconded by T. E. Skolfield. 
M1·. FLINT-The people of North Anson, in fact nearly all of that 

county \-Ytrnld like the next Dairy Meetfog to he held in Skowhegan. 
It is a village large enough to accommodate the meeting, and a vil
lage willing to take part in it. We generally claim that where a 
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place is just large enough for an association and "\lvHling to take hold 
with i.t, that it, is better to hold it there than in a larger place. 
Consequently, I move that the next meeting be held in Skowhegan. 

Mr. HUNTON-Winthrop puts in a bid for the next meeting. 
Mr. HoLLAND--1 .find that the decrease in cows in Penobscot 

eounty for the two years vrns 1,145, and I think that my claim for 
l1avi11g this Dairy Meeting held in Penobscot county is ahead of that 
of any other county. The decrease in ·waldo county was 425, 
Piscataquis 223, Somerset f34 and Washington 365. We want to 
increase our stock. vVc can produce all kinds of food for cows, and 
we can just as well increase the number of cows as not. We find 
that Denmark put into the United Kingdom in one year 28,996 tons 
of butter, and we have some ten thousand more square miles in the 
State of Maine than Denmark has. Why should we not produce a 
great deal more butter and cream than we are producing at the pres
ent time'? But ho,v can we do this unless the dairy interest is 
fostered by this Board of Agriculture? It seems to us in that sec
tion that his thing has been rather one sided. The Dairy Meetings 
have been held over in this part of the State; while our own county 
is large and prod11ctivt> and I think the Board could not do better 
than to help us out in that section of the State. 

Mr. 8'1.'RA\"V-There is a Rense of justice in this. I believe the 
strong places are able to take care of themselves, it is the weak 
ones that need our assistance. vVe haYe just as good surroundings 
:for the manufacture of butter ns ~my other part of the State, and 
,Ye have been neglected. in the ·way of Dairy Meetings, being weak 
as compared vvith many other places. I suggest that York county 
offers the request that you ho]d your next Dairy Meeting in that 
county. I believe that it is our duty to look after the interests of 
the State from border to bor<ler, and that we should not make a 
specialty of any one particular location in the State, even though it 
may cost a little more to go elsewhere. I believe that there are 
certain localities that offer just as many inducements and have just 
as good facmties, that have been neglected, and I think those local
ities should receive the attention of this Board. 

1fr. VINTON-The custom heretofore has been that the Executive 
Committee has determined where the Annual Dairy Meeting should 
be held, and up to this time they have been guided by such applica
tions as have been made for the meeting, and such facilities as the 
places could offer, especially in the way of hotel accommodations. 

}.fr. STRAW-If it is not out of order and is not discourteous to any 
one I would like to inquire wherp the Dairy Meetings have been 
held since Brother McKeen's term of office began. 

Mr. MCKEEN-The first Dairy Meeting was held in Oakland, the 
next one in vVinthrop, Kennebec county; the next one in Orono, 
Penobscot county, and one was held the same year in Auburn, An
droscoggin county; the next one was held in Brunswick, Cumberland 
county, but under the auspices of the Sagadahoc Agricultural 
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Society; the next one in Foxcroft, JJiscataquis county; the next one 
in :Farmington, }'ranklin county; and the next and' last one in Nor

way, Oxford county. 
Mr. FLINT-It seems reasonable that his matter should be left to 

the few rather than the many, and I think it would be well to leave 
it ·with the Executive Cor.nnittee. The Secretary well knows that 
the manufacturers of ,fairy implements have a good deal to say 
about it. We need a good exhibit of dairy implements, and in some 
places they say absolutely that they will not exhibit, and that 
e'\:c1udes us from those places. In other places they are please<;]. to 
exhibit, and their machinery, tread powers, separators, etc., give a 
wider raiige to our exhibit. It, makes quite a difference where we 
can get the best exhibit, not of butter only, but of all these other 

things. 
l\Ir. VINTON-The Executive Committee are already in possession 

of t\VO pressing invitations, from Dexter and Skowhegan. 
On motion of ~fr. Straw, voted, that the motion of Mr. Holland 

that the next State Dairy Meeting be held in Penobscot county at 
such time and place as the Executive Committee may designate, be 
laid upon the table. 

On motion of :Mr. Skolfield voted, that a committee of three be 
appointed, one of which shall be the President of the Board, to con
fer with the officers of the State Grange in the matter of a union 
Grange and Farmers' ]'ield Day Meeting sometime in August at Old 
Orchard. Mr. Skolfield and Mr. Straw ·were appointed to act with 
the President 011 that committee. 

~fr. VINTON"-! want to say a few words in regard to this meeting, 
I felt much more in favor of such a meeting last year than I do this 
year. I based my calculations as to the desirability of such a meet
ing upon the very little interest that apparently was taken in our 
Institutes, especially in Cumberland county. I have been long con
,inced that our Institutes in the newer eastern portion of the State 
have been decWedly better attended and much more appreciated 
than those in our section. But we have been lucky enough to hold 
one Institute in Cumberland county that has been worth more than 
all the others that have been held in that county since I have known 
anything about the Board, and I hope that our people are waking up 
to a better appreciation of these Institutes. Our plan, you know, 
was to let this meeting take the place of some of the Institutes, as 
the expense of it ,vould be about equal to that of two or three Insti
tutes. I said dght away last year, "You may take one Institute 
from Cumberland county, and I don't care if you take both of 
them." Bnt do not let us think o:!' having such a meeting as this 
unless the members of the Board and the farmers and the Grange, 
acting together will lay them.selves out to make it a success. We do 
not want to undertake a meeting of this kind and make a failure of 
it. 

Adjourned until 2 o'clock, P. :M. 
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THURSDAY, P. M. 

w. H. VINTON---The matter of procuring the pictures of the Ex
Secretaries of this Board to be hung on the walls of this room came 
before the Annual M.eeting last year and was left with the Execu
tive Committee. 'l'he committee, in the discharge of that duty, must 
of course have a view to our limited funds. We did not dare to go 
into the matter very much, but we did say that we will at least 
make a beginning, and so of course began at the beginning. "\Ve 
hav1;~ procured a picture of Dr. Holmes, the :first Secretary of the 
Maine Board of Agriculture. Dr. Holmes in all his early life, before 
my day, was deeply interested in and connected with the people and 
business of my native town, the town of Paris in Oxford county. 
But when I came to know him he had removed and lived at Win
throp. My early connection with Dr. Holmes, and knowledge of 
him, was not as an agriculturist, not as a leading man in agricul
ture and editor of the Maine FarmE·r, nothing of that kind. My 
early knowledge of Dr. Holmes was in quite a different :field. I knew 
him as an anti-slavery man, an old fashioned anti-slavery man. It 
is vain at this late date to attempt to give to any audience, either 
large or small, any idea of those early men. We talk about them but 
,ve do not know much about them. The cause was weak then, but 
there were a few towns scattered over the State where the seed had 
been dropped and ,vas taking root, and those of us who migrated 
a.round, hit upon these towns as a sort of :Mecca in the wilderness. 
Conspicuous among them was Winthrop. There, were found Seth 
May, Thomas Card, and the Bishops, two or three of them, and Dr. 
Ezekiel Holmes. Now these men of these early days were men of 
such deep convictions that it was of no use to hurl after them any 
epithets, as men of one idea, impractical, or anything of that kind. 
'!'heir convictions went right down and took hold of the bed rock. 
They recognized what really was not recognized in large portions of 
this country, and was not more than half recognized where it was 
pretended to be, they recognized in the slave a man and a brother. 
They said that to sell men and women, especially women and girls, 
upon the auction block under the auctioneer's hammer was the 
gigantic crime of crimes and appealed to Heaven for judgment and 
would receive swift and descending wrath. And these early men 
in the anti-slavery cause were statesmen,-we had statesmen in 
those days. They went all over this State from town to town and 
from village to village, and prophesied that unless Congress awoke 
to the importance of this question and took hold of it, it would 
inevitably involve this country in civil war, and in that civil war 
the jnstitution would go out. The "irrepressible conflict" of Mr. 
Seward led directly to that issue. Prominent among such men was 
Dr. :gzekiel Holmes. The strong purpose, the unconquerable will, 
the grip with which he held on to things, are revealed in his face, 
which face I have now the very great privilege of presenting to you, 
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and at the same time I will introduce to you Mr. Howard Owen, who 
will speak upon "The Life and Character of Dr. Holmes." 

MR. OWEN. 

Dr. Ezekiel Holmes, the first Secretary and executive officer of the 
Maine Board of Agriculture, was the second son of Nathaniel and 
Asenath (Chandler) Holmes, and was born on the old Holmes 
homestead in Kingston, Mass., and in the same house where three 
generations of his ancestors had lived, on the 24th day of August, 
1801. He was the sixth in descent from William Holmes, who was 
born in England in 1592, and was at Scituate, Mass., in 1641, and 
twenty years later at Marshfield. He was a distant relative of both 
the poets, Bryant and Longfe1low, inheriting something of their 
refined and poetic nature. He was also a relative of the noted John 
Holmes of Alfred, who was the first United States senator from 
Maine. He receiYed a collegiate education at Brown University, 
graduating from that institution in 1821, and came to this State 
soon af-ter. His uncle, Dr. Seth Chandler, had previously settled in 
Maine, and his son, Dr. Benj. Chandler, was in practice at Paris Hill. 
Young Holmes studied medicine ,vith him, attended the medical lec
tures at Bowdoin College, from ·which he received the degree of 
doctor of medicine in 1824. He married about the time of his grad
uation Sarah Elizabeth Benson, daughter of Job Benson of Liver
more. His health being of a delicate nature, he did not enter at 
once upon the practice of medicine, but in November, 1824, he went 
to Gardiner as instructor in natural history in the old Gardiner 
Lyceum, founded by the munificence of Robert Hallowell Gardiner. 
A writer in the October number of the journal of the Franklin Insti
tute, Philadelphia, claims that the Gardiner Lyceum was the first 
trade school e>~tablishecl in the United St1,tes. The subject of 
enabling mechanics and farmers to become skilful in their respec
tive pursuits had occupied the thoughts of the promoters of this new 
scheme for years prior to the passage of the legislative act estab
lishing the lyceum in 1822. The originators of this school, state that 
they knew of no organization in existence like the one they had in 
mind, from which to copy, and therefore they would be compelled 
to proceed altogether upon original lines. The school was successful 
in its objects, but it was evidently too far "ahead of the times," 
and so languished, and finally was closed for lack of sufficient sup
port and patronage, in 1832. The doctor was connected with the 
school until its doors were closed. 

Like many another whose culture had led them in the direction of 
medical science, he early and devoutly sought the study of nature 
as connected wit.h agricultural pursuits. He started in 1828, at 
Gardiner, the publication of the Farmer's and Mechanic's Journal, 
a monthly publication of considerable merit, but which was discon-
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tinned at the end of one year. In 1832 he removed to Winthrop, 
where he engaged in farming and the practice of medicine. 

In January, 1833, he started the Kennebec :B..,armer, the name of 
"·hich was changed to Maine Farmer before the close of the first 
yolume. The paper was soon after moved to Hallowell, then back 
to ·vvinthrop, and in 1844 to Augusta, where it has since been pub
lished. Durjng a]] the chang·es and mutaiions in the publishing 
department, Dr. Holmes continued at his post as editor of the Far
mer, with rare exce!_)tion when engaged in the public service, until 
his death, furnishing matter for its columns regularly every week 
during a period of thirty-two years. At his death, therefore, he was 
by many years the oldest editor in the State in continuous service. 
He was professor of Natural Science in ·waterville College from 1833 
to 1837. In 1835 he ,,vas appointed to make a survey of the public 
lands of :Maine and Massachusetts, under a joint resolution of the 
legislatures of the two States, a duty which was faithfully and ably 
performed by him. 

He was for five years successively elected a representative to the 
legislature from the tovm of Winthrop, and had the people of that 
goodly town possessed the power they would have chosen him unan
imously I'resident of the United States. He also served several terms 
in the State Senate from this district. In 1852-53 he was the Liberty 
party candidate for governor. While in the legislature he aided 
materially in the pasrsage of the bill establishing the Maine Board of 
Agriculture, the act being passed in 1852. He .was its first Secre
tary, oceupying the position three years. His three volumes of 
reports have been models for those who have succeeded him in the 
office. In 1861-2 he assisted in a geological survey of the State, and 
his reports of the same are highly valued and often quoted. While 
at Paris, in company with Prof. Hamlen, he discovered the tourma
lines that have since become so famous, and some of which are so 
valuable. 

He was also the first Secretary of the J\faine State Agricultural 
Society. He was one of the founders of the Kennebec AgricultU:ral 
Society at Readfield, continuing until his death an active and useful 
member of the same. At the time of his death he was the vice 
president of the National Agricultural Society, and of the New 
England Society, which ,vas organjzed in 1864. 

Dr. Holmes was greatly interested in improving the stock of the 
State. He was among the first to introduce the Shorthorn blood, 
and to him is due the credit of founding the famous breed of butter 
cows now known as the Maine State ,Jerseys. 'Winthrop is the 
radiating centre of this noted breed, and it is so because of the seed 
planted in faith, and so intelligently, by Dr. Holmes. 

Dr. Holmes dierl on Thursday evening the 9th of February, 1865, 
at the age of sixty-four years, after a brief illness, from a severe 
cold while in attendanee upon the agricultural committee at the 
State House, ,maturing plans for the establishment of the State Col-
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Jege. Bowdoin College and. Waterville College proposed to annex 
this to themselves, in order to secure the government aid. The 
doctor believed that the interests of the State would be better sub
served hy an independent school, and enforced the idea before the 
committee and in ringing editorials in the columns of his paper. 
He died as he bad lived, fighting for the farmers of Maine. He was 
bnried in tbe cemetery at \Vinthrop, where a humble tablet marks 
-the resting place of one 01 Maine's most noble and unselfish bene
factors. 

Af; I gaze upon the pfain but intelligent face-a face strongly 
marked by cbar::icter lines-looking 011t from this portrait, I recall 
his presence on each ·Monday afternoon, as the stage rolled in from 
\Vinthrop. In storm or in sunshine he wm; always beside the driver 
on the box, and always held in his hand a buge umbrella. 

But the slow and lumbering stage coach faj]ed to represent the 
active thought of that great rnincl that chafed for expansion amid 
the somewhat narrow environments in which he found himself. For 
this man was a born leader, whose thought ,vent far ahead of the 
ord1nary trend of public opinion. Read his eclitorials, Hsten to his 
public utterances of thirty or forty years ago, and in them are 
shadowed forth and painted as it were on phantom canvas, the great 
::c:trides in the natural sciences which this generation is realizing, 
,vhile he sleeps under the pine mid t,he oak. 

'l'he doctor remained in Augusta over Tuesday to complete his 
editorial work on the paper, the most of which he did in Winthrop, 
and always returned home ·Wednesday morning. 

He "\-Vieldccl a ready mid vigorons pen, aud it was ever employed in 
the interests of the publil' gw)d. Hating the institution of slavery 
with a vigor that alliecl him in fellowship to Phillips and Whittier, 
had he chosen the arena of politics, he ,vould have been numbered 
among those abolitionists whose names shine most resplendently 
on the pages of histoYy. 

His style of expn·ssion was always pure :1.nd simple, never stilty. 
::,fost of the current topics came within the scope of his ready pen. 
His wide range of knowlerlge enabled him to write with the great
est ease. ·wrong and injustice never went unrebuked. The horde 
of humbugs and s,,vindlers that so often find the farmer an easy 
prey, were smo.i<ed out. l,oyal and patriotic in his utterances, 
there was no mistaking the tone of his articles, every word and 
line of which conveyed a meaning. He never wrote to confuse or 
perplex, but always to enlighten and help. 

Personally, he was modest and retiring. A nephew, one of the 
leading· business men on tbe Kennebec, said to me the other day: "I 
used to think my nncle very careless as to his own welfare, and 
judged him to be so in all things. Hence I was very much sur
prised during a short visit at his home in Winthrop to see him dis
pose of his mail-and jt ·was a large one that day-in the most 
thorough and systematic manner, at one sitting. I then changed 



58 BOARD OF AGRICULTURE. 

my mind regarding- his character, and concluded that he sacrificed 
everything for his 1Jrofessio11. I remember a little incident that 
occurred during this YisH that ·was amusing, if not instructive to me. 
His old house vvas in very bad repair, and his wife suggested that it 
would be well to take it down and rebuild. His answer was char
acteristic: 'Let it alone, a11d it will tumble down soon.'" 

There is a story in the Holmes family, that when the doctor's 
father sent him to college some neighbor asked one of his brothers 
why "Zeke" was sent instead of one of the others. His reply was, 
"He had to send 'Zeke' to make him as smart as the rest of us!" 

If that be so, the "rest of them" must have been a very smart set! 
Dr. Holmes always had a quaint ,vay of expressing himself. This 
indeed was a family trait. Jn a letter to his brother, Philip C., he 
wants Philip "to look into that lathe which turns lasts, gunstocks 
and bureaus." This ·vvas the famous "Blanchard Last Machine," and 
was considered snch a marvel in machinery at that tim1~ that it is 
no wonder he suggests the idea of turning bureaus with it. 

Finally, this man lived, not for himself, but for others. His heart 
never had a selfish pulsation. He was a much better friend to oth
ers than to himself. He vvas much more interested in the welfare 
of others than he was in himself, with the usual result-he was 
always poor in purse. Careless in business affairs, knowing noth
ing of the value of money, in the accumulation of property he was 
an utter and deplorable failure. ·were he member of the House of 
Representatives at 1iVashington, he would never be selected as chair
man of the vmys and means committee! He could guide others to 
wealth and prosperity, though the way seemed to be hedged up to 
him. No mendicant ever appealed to him in vain; no tramp ever 
asked him for his last dollar but he got it. One day his good wife 
scraped the bottom of the flour barrel-it was an ominous sound 
that the doctor had heard before. Ezekiel went forth with the only 
half dollar he then had, to make a purchase at the corner grocery. 
But on his way he met a tramp, ,,ho wanted the half dollar. 
Ezekiel returned home with a light heart, but without the flour. 
"VVere he living in these days of tramps and strikes, what a para
dise would open to his vision of benevolence. 

'l'his utter abnegation of self was condemned by many, but to me 
it ,vas Dr. Holmes' chief crown of rejoicing. In a cold, cruel and 
uncharitable world, where men trample upon each other in the hot 
pursuit for the glittering but fading prizes of this mortal life, it is 
an inspfration to have known one pure, sweet soul, who with talents 
and ability that might have been used for self aggrandizement, put 
it all aside, and permitted his own life to melt into the lives of 
others. 

On motion by Mr. Moody voted, that the thanks of the Board be 
tendered to Mr. Owen for his admirable production on the life and 
character of Dr. Holmes, and' that he be requested to furnish copy 
for publication in the Secretary's report for the coming year. 
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Remarks by Mr. John Deering and Dr. Bailey, representing the 
cattle commissioners. 

Five minute talks by members, each to suggest lines for Insti
tute work for 1896. 

ANDROSCOGGIN COUNTY. 

B. F. BRIGGS. 

Mr. PRESIDENT: I believe that our Secretary is doing very suc
cessful work along the lines that he has pushed to the front, still 
I think there may be other lines that we ought to take a little more 
notice of. Our farmers are not constituted alike, we cannot all 
make successful dairymen or successful orchardists, hence the 
necessity of our being informed on the line in which we do take 
an interest and for whi<'h ,ve have a taste. One of these lines that 
I think has not receiYed the attentio1.t it demands is the breeding 
of stock. I believe that we should raise our own stock in the State 
of Maine, especially our dairy stock. And as the cow is the f ounda
tfon of all succEssful dairying we should study the science of breed
ing so that we may raise a larger proportion of profitable cows. 
What proportion of the farmers, think you, take any mterest in 
this matter? If there are two sires in the neighborhood, and one is 
a firilt-class, thoroughbred animal, and the other a scrub they will 
patronize the scrub if by so doing they can save twenty-five cents. 
They do not seem to realize that had they patronized the other 
they would have made fifty times that amount. 

And I believe the time is at hand when our farmer8 can raise 
beef at a profit if they only understand the business and feed aright. 
And so sure am I that horses can be raised profitably that I am 
wHling to risk my reputation as a member of this Board and as a 
business man, in recommending this industry. I believe if this 
Board of Agriculture had spent one quarter the amount of time and 
money in educating the farmers in this branch that they have in 
other branches, our barns would not be filled at the present time 
with small worthless horses. 

AROOSTOOK COUNTY. 

J, W. DUDLEY, 

Mr. PRESIDENT, GENTLEMEN: I do not know as I could think of 
any new lines to start out on in our county. I would say that dur
ing the last year at our Institutes we have taken up dairying, stock 
fodders and farm fertilizers; and in connection with the talks in 
regard to dairying, Brother McKeen has spoken in regard to breed
ing from the right kind of stock to get this dairy stock I think 
possibly it would be a good idea, if we were going to add anything, 
to introduce this question of stock breeding in our Institutes, and 
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perhaps the growing of small fruits. We had a Joint Winter Meet
ing in our county this winter, and we have got our farmers well 
"·aked up in regard to fruit gro-wing, for home consumption any
way, and I think that this subject might be taken up at our Insti
tutes and be beneficial. I am well aware that there has been a 
great deal of good done in our county in the Institutes, and the 
interest seems to be on the increase, for they are calling for Insti
tutes in different sections where they have never had them. 

FRANKLIN COUNTY. 

C. E. WHEELER. 

1\Ir. PRESIDENT, :MEll.rnEns OF THE BOARD: I do not know as I can 
think of any new lines of ·work that have been brought to my mind 
by the farmers of my county. Tlwy vdll go to an Institute and be 
interested, no matter what suhjeet is presented. It makeq but little 
difference whether the subject is dafrying, orcharding, small fruit 
grmving, or what, it will interest somebody, and as the years go by 
the interest increases. 

There is one thing wMch I think it is well for us to consider here 
to-cfay, regarding our work throughout the State. vVe have in the 
past through the Executive Committee or the Secretary hired men 
from abroad to talk to us upon certain subjects which we deemed 
of grerr.t interest. I wish that our Secretary, or the President, or 
Ex-President of the Pomological Sodety, or some other men, could 
be sent out into certain states which are ,vell recognized as under
standing the work of c.ertain lines. They could come home and tell 
us what they had learned, and I think it would be better than to 
bring these speakers here at a large expense. The matter was 
brought up yesterday, I think, regarding the manner in which the 
money appropriated for the personal expenses of the Secretary 
should be expended. I wish some of it might be expended in this 
way. 

KENNEBEC COUNTY. 

w. G. HUNTON. 

:'.\fr. PRESIDEN'.r, GmITL.Ein:N OF THE BOARD: I am very fortunate, 
perhaps, in representing a county that has taken quite a decided 
stand in nearly alJ of the important industries connected with agri
culture. Winthrop, the center of the Jersey Association, is in this 
county; one of the most active members of the Pomological Soci
ety, Mr. Pope, is in this county. In orcharding and dairying Ken
nebec county has for a number of years tried to educate itself, and I 
presume without doubt those two topics are the ones that would 
interest the people of my county more than any others. 
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I think that the farmers as a rule do not try to benefit themsel~es 
as much as they might. A gentlemen who has traYelled somewhat 
in other states told me he thought I was a little cranky on the sub
ject. He said that after returning from other states he felt like tak
ing off his hat to every farmer he met in Maine. But I believe it 
ought to be the work of this Board. to impress upon the farmers in 
some way, especially in this coming year before the legislature 
meets, that it is absolutely necessary for them to do some thinking, 
and to have some idea of what they want. I think that idea should 
be kept in mind' through all the Institute work. These resolutions 
that have been adopted here and referred to the executive commit
tee are aiming in the right direction. Now if during the year we 
can get the farmers interested in these matters, they ,vill be inter
ested in their elections next fall to send a representative to the legis
lature who will have an idea of what they want. 

KNOX COUNTY. 

E. E. LIGHT. 

:M:r. Pm,:srnENT, GENTLEMEN: I cannot think of any new lines to 
suggest. I believe that stock husbandry is the basis of our pros
perity in agriculture, and that all lines of stock husbandry should 
receive attention. The greatest promise is now from the cow, and I 
think that any increase in stock had better be by breeding instead 
of by purchasing from outside. And I believe that much atten
tion should be given to the matter of giving instruction in a more 
careful, wiser breeding. 

Then, also, the subject of more economical feeding by producing 
fodders, should be considered; and farmers should be awakened to 
the dangers of buying so much deleterious seed. Also I think the 
subject of improved country roads needs a good deal of agitation; 
much improvement could be made by the use of means which we 
already have, although any radical road improvement must entail 
a vast expense that ·we are not ready now to bear. 

LINCOLN COUNTY. 

J. M. WINSLOW. 

Mr. PRESIDE~T: Since I have been a member of the Board I have 
felt some duty on myself as I went over the county, and I have 
noticed the different modes of farming more than I used to, and I 
have noticed some things in my county that need a radical change. 
I think the first is stock feeding. There is a wasteful disposition 
among the farmers in my county (I don't know but I am safe to say 
as a rule) in feeding their stock. They not only allow the stock to 
waste the feed but destroy their appetites, and consequently have 
poor results from their feeding. I bave been in many barns this 
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winter and found cattle actually bedded with the good, upland 
English hay which they had not eaten. That is a wasteful way of 
feeding, we know. Also I think the question of stock breeding has 
been greatly neglected, and there is more interest in it at the pres
ent time than there has been since I can remember. 

Another very wasteful way of doing business on the farm is in 
taking so little care of the dressing from the farm stock. You can 
find it piled up in the fields all over the county. Every farmer 
does not do this, but it is done as a rule. 

These are the lines that I think, for the benefit of the farmer 
financially, need to be looked after more than any thing else that 
I can think of. 

OXFORD COUNTY. 

S. F. STETSON. 

Mr. PRESIDENT: The line of work which I should advise would be 
in reducing the cost of production, not keeping two cows to do 
the work of one. It would be much better economy to keep one 
good cow than to keep two poor ones. 

PENOBSCOT COUNTY. 

G. N. HOLLAND. 

:!\Ir. PRESIDENT: I vvould say in regard to the line of work which 
I should like to see pursued in 1~enobscot county, it would be some
thing which I proposed some ten years or more ago, when there 
was no creamery in the vicinity. We had several meetings, and I 
urged this important fact upon the farmers, that we needed to keep 
more cows and export less hay. We have been in the habit, in 
Penobscot county, of selling hay, and I have felt for years that we 
ought to keep more stock and increase the fertility of our farms. 
And this would be the line of thought which I would like to have 
presented at the Institutes. 

PISCA'rAQUIS COUNTY. 

W. H. SNOW. 

Mr. PRESIDENT: I do not know as I can suggest any particularly 
new lines for work. As I told you last year the farmers in my 
vicinity have done considerable work outside of their farms. On 
account of the forests and streams near us more or less lumbering 
has been carried on, and in a great many cases the men have hur
ried through their work in the fall, and got a job and gone off some
where for the winter, leaving the farms to take care of themselves. 
They have changed somewhat, and are thinking that it is a little 
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better it they can stay at home and by taking good care of the 
stock get as much out of it as they would get by going into the 
woods. ·what we ,vant there is more enthusiasm about the work. 
We had an Institute there this fall, and although the travelling and 
weather were very unfavorable it resulted in a great deal of good'. 
The question came up, when the farmers found I was coming here 
very soon, whether they could not have more Institutes. One man 
stopped me the other day and wanted to know if they could not 
have another right away. One subject \vhich is very important, as 
all have said, is the rafoing of stock. There are a good many far
mers who would like to keep more stock, but with their small farms 
and short pocket books they can hardly buy any nice stock. They 
are improving a little; and I think it would make the work more 
effectual, perhaps, if each member would look over his own county 
and see what is needed. In the central part of the county, dairy
ing is receiving· lots of attention; the farmeri;:; are engaged in it 
quite extensively. In the upper part of the county this is not so 
much the case, though they ·want at some time to have an Institute 
there to liven them up about the work. 

SAGADAHOC COUNTY. 

T. E. SKOLFIELD. 

Mr. PRESIDENT: In Sagadahoc county for the last four or five 
years we have had speaking on about all the subjects that I have 
heard of, by expert speakers, and I don't know as I can suggest any 
new line. Sagadahoc is a pretty small county. Sagadahoc proper 
contains only about 300 square miles of land and water, and a good 
deal of it is water. And yet we have about all the industries that 
you have :in the large counties, more than you have in some of them. 
The first of these industries, which I think would be of the most 
benefit to the farmers, is dairying. Some parts of the county are 
well adapted to dairying, pretty near the market and on the line of 
the railroad. Taking the county as a whole, I think that would be 
one of the most profitable lines of work. In other parts, orchard
ing would do well. The southern section is pretty rocky and hilly. 
and broken on the coast. We used to think that orchards would 
not grow there, but now we have as fine small orchards as there are 
anywhere. And ,vith orcharding, would go the small fruits. 

Another industry would be stock raising. We have a pretty good 
chance in that little county for stock raising; we are near good 
markets. 

And the last line would be poultry raising. Very few people raise 
poultry. there, and yet if we raise early chickens we can send them 
to Boston in a night and get a pretty good price, sometimes $1.50 
a pair for small chickens. 
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I think the interest in these Institutes is increasing in our county. 
The people take a great deal more interest in them than they used 
to. I have not heard much criticism of the last two. Before that 
there ,vere criticisms made about "that man coming away down 
here from Penobscot to talk to us," but they are beginning to think 
that perhaps the man from Penobscot did know a little something. 
The farmers have sometimes furnished a little provision for Bow
doin College, but the steward buys a good deal in Boston or Port
land. Nearly all of the green food comes from Portland; and that 
is about the way with the hotels. They may leave a little money 
in the town but it is a very little. 

Mr. MCKEEN-Do these people have a prejudice against the 
natives? Wo~ld they not buy of the farmers if they could be sup
plied in sufficient quantities? 

Mr. SKOLFJELD--lf the farmers could supply them at regular 
intervals jn sufficient quantities they ,vould probably buy of them. 
When they make a contract with Hoston they know just what they 
are going to have the next day. While if they relied on the far-
mers they would sometimes be short. Years ago the farmers used 
to supply them with poultry, lamb, a good many vegetables, apples, 
beans, green peas, etc., but of late years very little has been done 
by the farmers in this line. Years ago there were 2,000 sheep in our 

town but last year there were only 734, so that it would be impos
sible to supply them with what lamb they wanted at the time they 
wanted it. And it did not pay us; we can sell our lambs to the 
buyers at just as good a price as we could get for them there. 

SOMERSET COUNTY. 

GEORGE FLINT. 

Mr. PRESIDENT: There is no doubt, when we get to the bottom of 
an that has been said, that the interests of the State of Maine are 
best subserved by the development of all its industries, and there 
are opportunities for every man in it. What we have seen and 
heard here to-day leads us to believe that vrn are not doing any
thing in comparison to the opportunities we have. The statement 
of the last gentlemen shows that Massachusetts can produce these 
foods and ship them to us, and can afford to do it, as she would not 
do it unless she could afford to do it.. The same opportunities are 
offered to us. We have railroad connection, electric cars, steam 
boats and navigation. There is no part of the State but can reach 
Brunswick as easily as it can be reached from the cities of Massa
chusetts. Then we come right down to cheap production, economic 
use of labor and machinery, and the application of the science of 
agriculture as developed by the chemist as well as by the machinist; 
and we can only blame ourselves if we do not hold our own mar
kets. That is the only way that I can see in which we can improve 
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upon past systems of farming, by developing our o,vn resources and 
depending less upon western grain; because if anything has been 
proved to a certainty, it is that we can raise corn in the State of 
:\laine as cheaply as it can be raised in Ohio and shipped here. 
Land in Ohio and Kansas is worth more per acre than land in New 
England. We cannot buy land there to-day short of $50 per acre, 
or about that, and we can buy farms in Somerset county for that 
price, that vvill contain ten or twenty acres of land. vVe have been 
looking to lumbering and manufacturing, and neglecting agricul
ture; and now when we turn our attention to agriculture, I hope 
the Board, as well as every farmer in the State, will exhibit the 
same energy that \Ye have been devoting to other purposes. 

WALDO COUNTY. 

W. H. l\[OODY. 

~Ir. PRESIDENT: If you want to get a man's attention and use 
him, you must contribute to his greatest necessity .. If he is hungry 
you must feed him and if he is cold you must warm him; you must 
get him into a condition in which you can get his attention before 
;you can do much with him. The necessity in vValdo county, for a 
majority of the farmers, is a little ready money; and it is useless to 

talk to them about planting an orchard, which they may reap the 
benefit of in twenty years. It does not contribute to this great 
necessity. And it is of very little use to talk to them about embel
lishments and small fruits for their own convenience and comfort. 
Of course some of them have these, but the majority of them are 
thinking about the tax to be paid next week and the barrel of flour 
to buy to-morrow. I think what we want to do in the county is 
to lay before them something that is readily available, and I believe 
greatly in dairying. I know from three years' experience as a mem
ber of this Board, travelling over the county and holding Institutes, 
that the people have become very much interested in the dairy busi
ness. They have only just started in the work but the interest is 
increasing· very much, and I think that the work of the Board 
should be in that direction for the next three years. Of course we 
can take up other subjects in the Institutes as well, but I think that 
is the industry that can be readily taken up and yields ready and 
sure returns. In my farming I never was able to figure to tell any
\\·here near what I was getting, until I came to the dairy business. 
I never made much of any mistake in that. 

I think that we should endeavor to put all the money that we can 
possibly spare from our appropriation into Institutes; I believe we 
reach the people better in that way than in any other. And I 
believe that our own people are more available and more useful than 
any other speakers. I mean practical men from l\faine who do not 

5 
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talk over the heads of the people. They can tell men about their 
own experience, and I think they reach them more readily and do 
more good. 

YORK COUNTY. 

L. 0. STRAW. 

:Mr. PRESIDEKT: York may be last, but I hope the county itself 
is not least. The line of Institute work in York county is already 
defined. January 21, 22 and 23, ,ve are to hold three Institutes in 
York county. I thought the matter over as carefully as possible, 
and I believe that the two leading industries in the county are 
orcharding and dairying. We have a diversity of industries, but 
these two are the special ·industries, and I firmly believe in a spec
ialty. I believe that every farmer should furnish his family, and 
his friends it may be, with all the nice little things that come from 
the garden, in the way of small fruits, but the leading industry 
must furnii;;h his pocket-book with money. We have always argued 
that two cows .might pay the running expenses of the family; but 
when you stop with two cows you simply furnish the family, with
out any ready money. If two cows will pay the expenses of the 
family, six cows will three times pay those expenses, and the 
amount over and above what it takes to maintain the family is so 
much ready money. That is the only way, in my experience, that 
men of wealth have accumulated their wealth. It is by speculation, 
and the speculation comes because of the reaching out, and doing 
more, and more, and more, in one line of work. This is not con
fined to farming, it applies to everything. Daniel Webster, Cal
houn, Clay, and many others that we might mention became great 
lawyers because they were specialists in that one particular thing. 
It is the same in our industries on the farm. vVe have in our vicin
ity a few orchardists who are reaping a reward every year. They 
are getting from five hundred to four thousand dollars a year for 
the fruit. Now the question arises in my mind very frequently, if 
my neighbor can realize $500 from an orchard five times as l~rge as 
mine and I have equal facilities why don't I take advantage of the 
opportunity and get so much extra money? The trouble in our 
county, in my opinion, is a lack of energy on the part of a great 
many of our people in this particular line. I have suggested these 
two industries, orcharding and dairying, because they are lines 
upon which I think the farmers in general can receive a greater 
benefit than from any others. 
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CUMBERLAND COUNTY. 

w. H. VINTO~. 

I ,vm say just a word that occurred to me, in regard to Cumber
land county, and it is applicable to any other county. I think we 
should not only undertake to instruct the farmers in regard to cer
tain industries, but we should give them special instructions in 
regard to certain matters pertaining to these industries. For 
instance, we talk about dairying and say it is the great and lead
ing interest of the State, and so it is; and farmers will say to us, 
"Isn't there danger of this matter being overdone? Are we not 
going to glut the market, and is butter going to be worth any
thing?" We are accustomed to say, "There is no danger, none at 
all; just go right on making butter." I want to say that in my 
opinion that is not safe instruction to give to any man, because 
I believe that with Yankee ingenuity nothing can appear upon the 
farm or anywhere else in Maine, but that if it turns out to be a 
profitable business so many will go into it that a glutted market 
will be the inevitable result. It will be overdone right away. To 
illustrate; ·we have had some men in this State who for a series of 
years have made some money in getting Christmas trees for Bos
ton, New York and Philadelphia, more especially for the two latter 
cities. Several carloads have been shipped out of my county dur
ing the last ten years. There was money to be made in it. But 
this year everybody went into it; one town reports thirty odd cars 
shipped, and the result is that the business is destroyed. It will 
be so in any business. We say that we cannot glut the market 
with strawberries, but something of that kind can be done and is 
done. My point is that in dairying we should instruct the dairy
men to make a nice product, to cater in their butter making to the 
nice taste, so that they can get the highest market price in Faneuil 
Hall or anywhere else. There is no danger of over-production of 
this nice butter. If there is a glut in the market it will not be in 
the high grade goods. I was reading the other evening in the year 
book from \iVashington, which, by the way, is one of our most val
uable publications. Now Mr. Morton says that we exporte<l over 
$GOO,OOO,OOO of agricultural products into tbe ol<l conntry last year, 
mostly to Lon<lon, but out of all that ,,·e exported there were only 
about 2,000 tons of butter. The little kingdom of Denmark referred 
to has sent to London markets this past year over 50,000 tons of 
butter. Now vve can send butter to London just as well as they can 
send it from Denmark; what is the secret of it, why is so much 
more shipped from Denmark? The simple fact is that the Danes 
surpass the world in making a niee article of butter. If vve could 
jnstruct our dairymen to study dairying as jt is done in Denmark, 
and furnish butter that we could send to New York and London, 
and get as much money for it. as the Danes do, there ,Yould be no 
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danger of orer-production. I submit that in all our dairy work we 
should be anxious to impress upon the farmers and their wives and 
the creamery operators not only that they shall make butter but 
that they shall make that special article of butter ·which the market 

calls for, and is ·willing to pay for. 

DR. TvVITCHELL. 

:.\[r. PRESIDEXT, GEX'rLE:MEN OE' THE BOARD: "VVhat l had in mind 
,Yas just a thought in connection ,vith, perhaps in addition to, what 
our cattle commissioners have said to us this afternoon. Having 
spent some little time among the farmers in other states I haYe this 
winter been particularly impressed with their appreciation of the 
quality of. Maine stock. It has shown itself more than ever before, 
and naturally so, because of the somewhat excited state of mind pre
vailing in those states and the feeling which they have that :Maine 
has passed through all that and settled down to business, and that 
our stock is comparatively free from tuberculosis. So that, 
wherever I have been, there has been an urgent can for informa
tion in regard to :.\faine cows. At the same time I have noticed a 
llecided change oJ': sentiment, in Massachusetts especially, upon the 
question of tuberculin and its use. \Vhere a year ago there waf; 
,ery acthe opposition, there js to-day a feeling of sympathy and a 
desire for its use. I have in mind a number of dairymen, milk pro
ducers as well as butter-makers, who have sought the use of tuber
culin as a business investment, and I have been forced to the con
clusion, as I have talked with them and learned the results obtained 
by them and by others interested in that question, that that is 
something which must claim our attention in the State of Maine 
in the near future. To-day it is impossible for us to sell a creature 
ontside of the State unless it stands the test. I think Brother 
Priggs and other breeders have had calls for cattle, and in every 
case that I ],now of the statement was made, "We cannot accept 
your animal unless it has been tested;" sho,ving that not only in 
conformity to law but in conformity to public opinion the farmers 
of other states are beginning to put an estimate on the tuberculin 
test. And it seems to me that this Board might urge upon the far
mers a larger measure of confidence :i.n the use of tuberculin as a 
me~ns of protection, also as a business investment. The young 
animal which stands the test is stamped on the market as an animal 
of merit; we haYe given it the best seal that we possibly can. And 
yet in urging this "\Ye call for a large increase of labor and expen
diture of money. I know of breeders in this State who for their 
own protection at their own expense have had their animals tested; 
and I think the time will come when through an appropriation 
sufficient for the purpose our milk producers will feel to call upon 
our cattle commissioners for the use of this test and will accept its 
results as conclusive. 
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l\IR. SKOLFIELD. 

In regard: to the matter of supplying hotels ·with produce, of 
which ,ve were talking a few moments ago, I was talking with Mr. 
Ricker of the Poland Spring House and I asked him as to the 
amount paid by that house for farm products, especially eggs, but
ter and m:ilk (with some other, what I might call minor, products) 
and he said $40.000 a year. I asked him what proportion of those 
products wen~ furnished by the farmers of l\Iaine, and he said, "We 
have to get all our eggs and poultry and a large portion of our but
ter from Boston." Then he qualified it and said, "There are two or 
three men in Foland and New Gloucester vvhom I can rely on, and 
who make a contract to furnish me with so many eggs on such and 
such days, and I know they are corning and can count on them." If 
the farmers of the county would only furnish him with these 
products, he said, he would rather pay them the profit vvhich he is 
paying to somebody else. Whereas they are shipping their products 
to Boston and the dealers are sending them back to him. There is 
a groceryman in Augusta who has been trying for the last three 
year8 to find a farmer who vvould furnish him ten head of poultry 
a day. Several haYe made a contract vdth him_, but before two 
months had passed they dropped ont. 

MR. DEERIXG. 

I \Yant to say one word in relation to stock grmving. I beliern 
that the State of J\faine has the greatest opportunity at the present 
time that it has seen f01· t,Yenty years in breeding stock. For 
instance "·e see before ns that J'\fassachusctts mnst at least kill 
thirty-fiye per cent of her cows, that is stated by her mvn cattle 
commissioners. Connecticut must kill a large proportion of hers. 
Rhode Island has hardly waked up yet to a realizing sense of her 
duty, but she has commenr:ecl to kj]l. ·vermont is in it; and ~ew 
Hampshire, we do not kuovi' how m.-.ich, but we understand that the 
southern part is affected. Now -if the :Maine farm.ers will catch on 
to this and will raise cows, con1.rnencing no,v, they will have an 
opportunity to sell all they rai$e ·within the next five years for a 
good vrice, the best price they have ever seen. I want to know 
what better opportunity there is for the Maine farmers than this. 
\Ve want to impress it upon the :farmers that they haYe the best 
opportunity for stock raising that they have had for years. 

MR. :McKE EK. 

The idea of these talks from the members \Yas originated at our 
meeting last year, and it proved to be Yery helpful to our work dur
ing the year. The ~uggestions that we have received this after-
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noon are of gTeat value and I assure the members of the Board that 
they will be considered by myself and the executive committee in 

every possible manner. 
I also want to call your attention to the fact that the doings of 

the Board at this Annnal Meeting amount to something; that the 
work of the Board in the two days session last year constituted 
sixty-eight pages of our annual report, and very much of that mat
ter is as valuable as any part of the book. I wish to congratulate 
the Board on the vrnrk ·we are doing at our Annual Meetings. 

DR. BAILEY. 

Something has occurred to me in relation to private gentlemen 
testing their herds. 1Ve all know D. W. Clark of Portland, one of 
our prominent business men. He has a herd of Guernseys, and 
recently he ·went to Connecticut and selected six cows to increase 
his herd. The owner of the herd from which he selected them said 
he had never had any trouble with tuberculosis. Mr. Clark came to 
me and asked me ,vhat vrnuld be required in order to get them into 
Maine, and I told him he vvould be obliged to have those cows tested 
and for his own safety he had better do it before he paid his money. 
He finally required the owner to test those cows before he would 
settle for them, and Dr. Gardner made the test, and every one of 
them were diseased. :.\fr. Clark saved paying his money for dis
eased C'ows and we vi·ere saved from getting them into l\faine. 

From 150 to 200 covvs per week are shipped out of Maine, and the 
drovers who are buying those cows are taking the best animals into 
}lassachusetts. They will buy only young animals. They pick 
every cow that is <lesirable ,and the farmers for the $5.00 extra that 
they ca~ get for that cow are selling the one which would give as 
much milk as the two right beside her. I think the farmers are 
very short sighted in doing this. It is hurting us more than it is 
doing us good. The farmers must go to raising cows, as the best 
cows are going out of Maine. 

Mn. ATHERTON. 

1rr. PRESIDENT, GE:N"TLEMEN OF THE BOARD: I have but very little 
to say to you. I have listened with a great deal of interest to the 
remarks from the gentlemen of the different counties. I was think
ing over the other day what lines of work I might suggest if I were 
here to-day and had an opportunity to suggest anything to the 
Board (which I do not feel competent to do) and there were three 
things which came to my mind which I thought ought to be 
brought to the front. 'l'he first is stock breeding, which your 
brother from Androscoggin introduced, and ,vhich I would like to 
emphasize some,vhat. The second subject was the improvement 
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of our pastures so that v,e may keep more stock, and I will say 
right here that I have this fall improved from fifteen to twenty 
acres, making it of more than double value to me, I think. The 
third subject was the improvement of our country roads; v,e all 
know that the better roads we have the better facilities the farmers 
will have for getting their products to market. 

The i;ubject that ·was of most importance, in my mind, was stock 
l,reediltg, which I think the farmers have neglected too much. I 
know of many towns and cities where I am pretty sure the stock 
has been deteriorating from the ,vant of a good male animal. I was 
in a fine barn in Augusta the other day, and there was no stock 
there that ought to be kept there, either male or female. 

Two years ago I had a fine, two-year-old male Jersey animal but 
I sold him to a gentleman in Gardiner, as I had 3'oung children at 
that time and was afraid to keep an animal of that kind in my 
herd. Since then I could not improve the cows that I had without 
driving too far, and there are a great many towns like mine, they 
keep only scrub animals. My idea is that every city and town in 
this State ought to keep the best that they can get. Mr. Cobb of 
Yassalboro keeps a very fine animal, an animal for which I think 
he paid $400, and that animal has left its stamp upon his herd; 
,Yherever animals have gone out from that herd the dairy interests 
have been improved. I do not know that I would advocate the pur
chasing of fancy stock by the State, but I think our State ought to 
take more pride in its stock, and do something to improve it. Can
ada does more in the line of breeding than we do. I wanted to 
improve my sheep by purchasing a full blood Oxford Down buck, 

. and I went up to 1[r. Charles Hilton's and he showed me a book 
which contained the names of a number of breeders in Canada. 
There was not a man in Canada breeding grade stock; they ,vere all 
breeding the very best. I found that when Mr. Hilton, or any other 
breeder in the State, wanted to improve his stock he sent to Canada . 
. \ncl this is frequently the case with horses. I think :Maine is not 
doing what she ought in keeping the best animals, whether Jersey, 
Holstein or Here-ford. I believe in dairying, and if I am not able 
to keep a representative bull of the Jersey variety, I wish that my 
town "'ould keep one, so that such an animal could be reached. 
You know how it is with horses. If men who are breeding horses 
for speed and style have a mare that ·will trot in 2.20 they would 
not think of breeding from a sire that could only travel in three 
minutes and had no style. And yet farmers will allow themselves 
to breed from bulls ,vhose throats onght to be cut and their bodies 
thrmn1 into the Kennebec river. 



r.,·,-, 
'"' BfJATID OF AGRICULTURE. 

Mn. YIKTON. 

No man like 1\fr. Cobb can put such a bull as that on his farm and 
let his neighbors bring their cows there unless he charges a respect
able fee; and the farmers, as has been said here to-day, will not pay 
that fee, as they ·would rather commit the folly of going to some 
scrub animal, ,vhere they can get the use of the bull for nothing. 
But there is one way in which that difficulty can be obviated. :Most 
of our towns have town farms, the cattle on which belong to the 
farmers, and I submit that jt vrnuld be a good action if a to"·n 
would put an article into its warrant, to see if the selectmen should 
not be instructed to put upon the town farm a good, thoroughbred 
bull, to which the farmers of the town may take their cows "·ith a 
Yery little fee. 

Mn. POPE. 

Mr. PRESIDENT: 'I'he stock question is out of my line; but I 
understand that there war,; a little action taken here last night 
whi.ch affected me som.evdiat. I was a little surprised to learn that 
the Board voted to expend no more m~ney with us at our Annual 
Pomological :Meeting. It has been the practice for a number of 
years, as you all know, to have a Joint Meeting in the vvinter. It 
has been your practice to haYe an Annual Meeting for dairying, to 
make g, specialty of that, and I supposed it would be nothing more 
than proper, as orchardjng is one of the leading interests of the 
State, that you should have an Annual ::Meeting, and spend consid
erable money, for orchardin~t; anrl to do that, your Secretary has 
r,;aid, "You understand the selection of these speakers better than I 
do, therefore you <lo the selectfag and I will help you pay the bills." 
Now I unrlerstand that this is to be discontinued, I do not know for 
·what cause, whether you thought we \Yere not able to select the 
speakers, or whether you thought what speaking was done in that 
line, should be done by a few parties in the State at the Institutes 
instead of making a large meeting only for fruit-growing. But it 
seems to me that you haYe made a mistake here. It seems as 
though the money which you expend in that line could be as well 
expended in a special meeting which shall give those especially 
interested in this one branch a chance to attend that and that only, 
as it could be in any other way; but I will not take up the time on 
that, because it is too late, the action has already been taken. 

Some years ago the thought came up of using the stereopticon to 
illustrate some of the lectures at our Institutes, and I was very 
much pleased with the idea, for I thought that could be made an 
auxiliary which wou1d be very interesting; because you all Imo"· 
that if you pick up a magazine the illustrated articles are the ones 
that you read first, and you can present in a picture what you can
not present in any other way. Our Secretary, l\fr. 1\fcKeen, had a 
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chance to get a stereopticon at the State College, instead of pur
chasing one, and ,vhat little that has been used it has met with 
snecess. Now I speak of this in connection with something else 
which I wish to call up, which is this: Is it practicable to hold an 
Institute during the summer, in the form of a field meeting, and 
illustrate our talk with object lessons? How much easier it would 
be, for instance, to go to the orchard. or the fruit garden, or the 
vegetable garden, and talk with the objects right before us, illus
trating with experiments, than it is to talk to the people in the 
evening or in the winter away from the farm. If I could take par
ties, for instance, directly to my orchard when it is in bearing or in 
full blossom, and show the full operations there, the work of the 
spraying pump and everything of that kind, and give those object 
lessons, how much more people would carry away with them than 
they would by simply hearing a little talk about it. I do not know 
that there is anything practicable about this, but if it could be done 
it would seem to me t.o be a good thing. 

:Mr. STRAW-Does Mr. Pope have implicit confidence in the use of 
the spraying apparatus? 

Mr. POPE-While "\Ve cannot destroy all of the fungi or all of the 
insects, we can in a large measure prevent the ravages of insects 
and diseases. ,ve cannot completely eradicate these, ,ve can hardly 
expect ever to do that; but I am willing to say that no progressive 
orchardist ,,vm be without the spraying pump or its frequent use. 

MR. VINTON. 

I think Mr. Pope should be informed of the basis on which we 
came to the conclusion to cease paying the expenses of speakers at 
the Winter Pomological meeting. This custom of holding an 
Annual \Vinter Meeting with that society, assisting in paying the 
speakers, etc., sprang up some time in the past when you were 
weak in funds. But now that the appropriation is quite large, and 
the Pomological Society is stronger and on a better foundation, the 
Board thought that it would be better for each society to work sep
arately, the Pomological Society holding it.s Winter :Meeting by 
itself, and we going on with our work in pomological matters else
where, as well. It seemed to be no more proper for the Board of 
Agriculture to hold a meeting with the Pomological Society and pay 
for the speakers, than for the Pomological Society to hold a Joint 
Dairy Meeting with the Board and help us pay our speakers. Both 
are strong enough to do their own work. 
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MR. POPE. 

What I claimed was that you could spend your money for pomo
logical work more profitably in helping us in our Winter Meeting 
than in any other way. WHh your help we can get speakers which 
,ve could not afford otherwise, and at that time we would have a 
large number of people together who were particularly interested 
in fruit growing. 

On motion of Mr. Straw; voted, that the motion made by the 
member from Penobscot and laid upon the table in the morning 
session be taken from the table and indefinitely postponed; and that 
the matter be left in the hands of the executive committee, assisted 
by the Secretary of the Board. 

On motion of :Mr. Dudley voted, that the thanks of this Board be 
extended to the Maine Central Railroad for reduced fares and to the 
Cony house for courtesies received. 

On motion of J\fr. Flint voted, that the thanks of the Board be 
extended to the President for his kindness and courtesy during the 
meeting. 

On motion of Mr. Light voted to adjourn. 
Adjourned. 
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C. R. Wheeler .... Cllcstervill<1. 
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Cnmberlaml Farmers' Club ......... C. A. Merrill ..... Cumberland Ctr. M. \V. Pe':trson ... Cnmberlarnl Ctr. N. 1\1. Shaw ....... \V. Cumberland. 
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Oxford County ...................... J. A. Roberts ..... Norway .......... A. C. T. King .... South Paris ..... A. C. T. King ..... South Paris. 
Oxford, Riverside Park Association, C. M. \Vorrnell ... Bethel ............ E. 1\1. Walker .... Bethel ............ E. l\L Walker ... Bethel. 
Oxford, West ........................ A. R. ,Jenness .... J!'ryeburg ......... T. L. Eastman ... 1<'ryeburg ......... \V. R. Tarbox .... Fryeburg. 
Oxfor<l, Androscoggin Valley ....... Walclo Pettengill, Rumford Falls ... II. T. Tirrell ...... Canton .......... D. W. Goding .... East Peru. 
Oxford, North ........................ Geo. O. Huse .... Andover .... . . . ,John F. Talbot ... Andover ......... Lewis C. Aken ... Andover. 
Penobscot County .................... IC. K Sutton ... ··1Stillwater ...... Orren Bussell .... Ohl 'l'own ....... Orren Bussell. ... 01!1 Town. 
Penobscot, Lee Union ............... Ira Harnes ....... Lee ............... Nathan Averill .. Lee ............. C. II. Tnck ....... Lee. 
Penohscot, \Vest . .. . ................ ,Jol111 Hogen, .... Stct,mn ......... T. P. Batcllel<lcr, Ken<lm,keag ..... 'l'. P. Batchel!ler, Kcn<luskcag. 
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Penobscot, ~orth ...................... 1<:. A. Recd .... ··[North Leo ........ L. \V. 'l'rask ...... Spri11gtidd ....... A. Il. Lindsay ... Carroll. 
Penol>scot anll Aroostook .......... ,John Bur11ha111 .. 

1

Shcrmau Mills ... L.B. Rogers... Patten ............ R. D. t;ardner .... Pat,ton. 
Penobscot, East, Eddington ...... · .... M. K Lynott .... East Ed<lington .. ll. \V. C:lewlcy .. J<:. Eddington .J. II. Comim; ..... East l~d!li11gt<m. 
r:~nobsco~, O'::rington .................. A.G. l>ole ........ -

1

so_uth Brewer .... N. A. Nickerson .. 01:ring·ton ...... N. A. Nickerson .. 01yington. 
I 1seataqms, East ..................... B. W. Doble ..... l\hlo .............. W. EI. Snow .... ~l1lo ............. W. H. Snow ...... Milo. 
Piscataquis, West ..................... l!'rank Hart ...... Howard .......... E. R. Haynes ..... Monson .......... 1,;. R. Haynes .... Monson. 
Sagaclalloc County .................. ,J. l<'. Buker ....... I Bowdoinlrntn .... W. S. Rogers ..... Topshtm1 ......... L. E. Smith ...... Brunswick. 
Somerset, East .................... P. \V. '.rl10rnpson,[Hartlan(l ........ S. IL Goodwin ... St. Albans ........ S. L. May,, ....... Hartlan<l. 
Somerset, Central. .................. R. B. Sllepherct .. Skowhegan ...... H. A. Archer ..... Skowhegan ...... A. R. Bixby ...... Skowhegan. 
Somerset, West ...................... C. 1'1. Hilton .... ·· 11\ltvlison ....... Ben Moore ...... North Anson .... Ben Moore ....... North Anson. 
Waldo County ......................... ,Joseph Ell.is ... 

1

so_ nth Brooks .... G. G. Abbott ..... Belfast ........... S. T. Ellgecomb .. Belfast. 
Waldo and Penobscot......... . ..... l\T. C. Chapman .. Newburgh ........ 1,;. H. Nealley ... Monroe ........... F. L. Palmer ..... Monroe. 
\VaMo, North ......................... Edwin Rall(l ..... 

1

unity ............. I!'. A. Bartlett ... Unity ............. ,J. H. Cook ....... Unity. 
\Vashington County .................. A. S. l!'arnsworth, West l'embrokp .. H.F. Porter ...... Pen1broke ........ X. S. Allen ....... Dennysville. 
\Vasllington, \Vest ..................... J.ns. L. Il11ckna1n,'\Columbia l!'alls .. I,;.!<'. i\llen ...... Columbia !<'alls .. F. L. Allen ....... Columbial<'alls. 
\Vashington, Central. ................. ,LK. Ames ....... l\lachias ........ W. H. l'\Jinney. Macliias ......... l\l. Gardner ..... l\lacllia,.;. 
,vashington, North.......... . ....... Oscnr Pike ...... Princeton ........ ,Joseph La,,·Jer .. Princeton . . . . . . . S. G. Spooner .... Princeton. 
York County .......................... E. \V. Staples .. I Bi<lllefonl ........ S. :-,. Andrews .... Dicldefonl ........ Geo. II. Boothl>y, Saco. 
Yori<:, Buxton and Hollis ............. R. ~\. Smith ...... , Hollis ............. ,J. B. J<:1(1.en .•.••• Bar Mill,; ....... K A. Hobson .... West Buxton. 
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REPORT OF PROCEEDINGS 
OF 

STATE DAIRY MEETING 

HELD AT NORWAY, DECEMBER 5th and 6th, 1895. 

Thursday A. M. ~feeting ca1led to order by President W. H. Vin· 
ton. Prayer by Rev. Miss Angel of Norway. 

ADDRESS OF WELCOME. 

By J, A. J:OBERTS. 

GFNTLEMEN OF TH1'J BOARD OF AGRICUI,TURE; LADIES A.t~D GENTLE

MEN: I am very glad tMs morning to extend the hand of welcome 
to you. I have no formal a,ldress to make to you, but simply extend 
to you at the opening of these exerch;es the hand of welcome. We 
have always in the past, been glad to have the Board of Agricul
ture meet with us. Its members have come here many times and 
we have been instructed by them. We have received from them 
many lessons, and hope that we have profited by them. I am glad 
to see with us to-<'lay not only members of the Board, but represen
tatives from our college. We call it our college as it was estab
lished especially in the interests of farming. I am glad that its 
representatives are willing to come here and give us instruction in 
the line of work in which we are engaged and I hope that in meet
ing them and learning of their work we shalJ draw nearer to our 
college and support it as one of our institu1:fons. I am glad to see 
here to-day and I welcome you, people from all parts of the State 
who are interested in dairying. We are glad to have you with us 
to take part in these exercises. And I also am glad to see the peo
ple from the neighboring towns coming here. It shows an inter
est in the work; and I wish to assure the Board that the people in 
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this western part of the Stnte are intensely interested in this mat
ter of dairying, and we want to know something in the line of 
advanced thought; we want to !earn of the progress that is being 
made. And also we come here for the enthusiasm that we gain 
from these meetings. We get into the ruts and follow along in the 
old ways unless we do attend such gatherings as these, but we hope 
to gain inspiration and enthusiasm from these speakers and to 
profit by these meetings. 

I am glad also to see here representn.tives of those merchants who 
make a specialty of selling dairy goods. We are glad to see you 
here, we are glad to see your rn:H'hinery here. ,ve learn much by 
it. We hope that you will have a pleasant time wit.h us, and that 
it may not be unprofitable to you. And I hope, nnd have no doubt, 
that these exercises will be not only instructirn but pleasant. You 
and I know how much better ·we can labor if we are interested in 
our work. If pleaimre goes aJong with the work, the work is more 
successful. It is no use for a m.an to engage in dairying or any 
other work un1ess his heart is in it. Hut if he loves the work, if he 
has faith h1 it, if be beUeves that he shall be successful in it, you 
may be sure that be vvm be successful. On the other hand if he 
cares notbil1g ar,out it, but merely takes up the work as a means 
of earning a little brearl and butter he will not be among the most 
successful ones. 

I wish to say to the Buard of Agriculture and to the speakers 
here, that although in this seci,ion we arc not devoted exclusively 
to dniryjng, the cfairy foterests are increasing. "V\Te are becoming 
more and more interested in dairying each year. ,ve are seeing 
that in the line of dniry W(Jrk lies onr futnre hope as farmers, and 
,,·e trust that the Board will be ahle to give us such instruction in 
this meeting, and will so enthuse us that we shall go forth when 
the meeting closes to-morrow with a determination that we will do 
better than we have done in the past. vVe all of us know that we 
do not do as m1,ch as we know how to do. As I said a moment 
ago, we get into the rnh; and ,ve are apt to follow those because it 
is so much easier. Bnt I hope, as a member of this community, 
and one intcrei::ted in dniryin~·. doing something in that line myself9 

that we shall go from this meeting and test the thoughts advanced 
here. We cannot lie still and do nothing. If we do we shall be 
left behind. ·we rnu~t progress with other people wbo are progress
ing. These are days of sharp competition in all sorts of business, 
and we find competition just as sharp in our line of work as in any 
other. VVe must not be laggards or v;re ,,hall be left out of the race. 
Without taking up further time I ,vill close my remarks by saying 
that WC' hope you will all have a pJeasant time on this occasion. 
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RESPONSE BY "'\"V. H. VI::-fTO~. 

I suppose it is ordinarily expected th::i.t an address of welcome 
sholllc1 1Je follo,ved by somethir1g on 011r part in response, and I 
deshe in a moment to call your attention to the place to which we 
are welcomed. vVe are thus heartily ,velcomed to Norway Village, 
of which you hn.ve seen somethin~· and heard more. I remember in 
the ,Yinter of 1836 that some of us in the little country schoolhouse 
,vhich I attended, thought that we \VOuld start a grammar class, 
but we were immediately confroutcrl. with the fact that we had no 
text hook. So one c·olcl ·winter r.1orning ,vc harnessed the horse 
hto the old yellow sleigh and en.me to Norway VHlage, and bought 
a balf dozen <'Opies o-f Campbell's Grammar, published by Asa Bar
ton. At that time South Paris was the headquarters and metrop
olis of Oxford county, and had been eYer since 1805. But with all 
its c:<mst•quence it ('Ouk1 not afford a school bo_y the little Camp
bell's Gra.i.:omar which he neerlerl, and there was not another place 
fo all the western part o-f the State outside of Portland where that 
b0ok could be p1.1r1:hn<ied, ex<'e-pt at the little book store in Norway 
v·rnage, kept Ly William E. Goodenough, ::111d I see that to-day after 
the lapse of dxty years the building stili stands and looks just as it 
did then. Then the wool which grew upon the flocks in all the 
barns, ca.me to Nonv::iy Village to be carded in the cardjng mill of 
Horatio B. Cole, and the cloth was woYen in the kitchens by the 
"i-vec.; and dang-liters of the farmers and brought to Norway Vil
lage to be dressed :md fulled. That was Norway Village sixty 
yea1s ago, and from tb~t time down to this day, it seems to me that 
Norwa,y has maintained .its su1)1'emacy as the leading village of 
Ox-ford ('01.lnty. Yo"!l bnve been seYerely troubled by fire. Many 
years ago f.'.ODJe oJ' the. largest. stores and dwelling houses were 
b-:..1rned, and latkrly this terrible baptism of fire which you have 
h:-icl, clestroyed nearly a11 the business part of the town. But as we 
walk abroad mid discoYer the rec12peratlve energies of the people, 
,Ye marvel. ~ome of the members o-f tl:Je Board have come to me 
and expres~ed §!'rcat s1.1rprise at. finding sncb a place as this. I take 
it for granted fro~ what they say that they thought they were 
coming into some sort of a wilderness, the home of the Oxford bear. 
But they :find a village which I think is without a parallel in the 
w,~stern part of the State, with it::; factories, its woman in the min
istry, and its e~e1:iric cars in the streets. And only yesterday I read 
in a parer that a proposition is now to be sulnnit.ted that the steam 
cars that rm~ to Konvay, shall 8-lf:o be run by electricity, the first 
JJroposition of the kind to be submitted any,vhere in the State of 

:::.\Jail1E., 
To such a pl.lee we are 'i\'elcomed to-clay. On the other hand 

,...-ho are tl1o~e who are welcomed here? The State Board of Agri
culture that has in its keeping the g-rectt agricultural interests of 
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an :lgric111tllral people. I ,vish to magnify as far as I can the 'call
ing of ihe farmer, so long neglected. There are other avocations 
that cou]d cease to exist and the world would go on and scarcely 
rni:c:s then:1; but. ii the agriculture of the world should cease to exist 
for a11y a1)1-11 Eciable time, the race the world over would relapse into 
barbarism and death. This is an avocation from which aln1.ost no 
paupers come to the poor hollse, no criminals to the jails, and more 
t11.an that, an avtwation frorn which no names co1ne, to any appre
ciablP, degree, to s,\ell the long list of those who figure in our 

collrts of insohency. The 1i~.t -is increasing, and they come fro1n 
cvct'y calling except th~Lt of the farmer. But I submit to you if 
in all tlw list you discover any farmers. 'Ihe farmers with all the 
dis:1chantages the? lrn.ve had lu1Te lived, and live to-day. The call
il1g o:1' the farmer has nevPr had its proper standing in the legisla
tion o:f: the State 01· nation. bnt we stand here to say that now at 
last the farmers of the State and nation are beginning to take their 
propc· place, and are SJJeaking with a voice ·which it is not quite 
safe longer to neg1ect to hear. The nfaine Board of Agriculture 

does not bring here to-day all the interests it has in charge, but 
only cm· of its departmentt-, the dairy department, which is the 

h,·ading and controlUng interest to-day in :Maine. 
The dairy department is one in which i.s crowded more energy, 

Yiir:lH:,' and actiYe eornpctition than in any other department. The 
ihst State I~airy ~leeting that was held in the St.ate was held in 
"\\-inthrop.* It was an excellent meeting; Ex-Governor Hoard was 
ther('. They had an exhibit, ::md showed as an aid to dairying one 
little im:ignHicant machine. or.Jy or.e. '.l'hat was half a dozen years 
ago. Now compare that v.;ith what ;you have seen and what you 
will see as this meeting goes on, and you will begin to realize how 
rnnehinery is coming to the aid of the dairy business. Half a dozen 
y1'ar;;; ago one little insig11hic:mt machine, and to-da~r all this mul
tiplie"itJI of machinery "·ith this power to run it, not of steam or 
electricity, but a produet of the farm. 

This is the indnstry that we bring here for you to consider, and 
into which all the people of the State are requested to enter as a 
safe business, as the leading business, as the profitable business of 
farming. Thus, J\!r. Roberts, we will sit down here ,vith you and 
confor and take counsel togetl1er, and that our meeting will be 
thnel;y, profitable and foteresti.ng cannot admit of a doubt. 

* The first Dairy l\leeting held by the l\laine Boanl of Agriculture was held at, 
Oaklancl on November 20, 1888. A full report of this meeting will be found on page 
fifty of Agriculture of 1\Iaine for that year. 
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oun DAIRY rnTERESTS. 

By Prof. G. :;\f. GOWELL. 

Mr. CHAIRMAN, L.\DIFS .AND GENTLmIEN: I hardly know how to 
talk to you thjs morning. and in fact. I have no ad<lress, I haven't 
anything prepared that treat!': especially upon an~r particular line 
or our dairy work. It has been customary since these dairy meet
ings have been ht•lcl to revkw the work that has been done, and to 
eonsider our standing; to consider somethjng of what the outlook 
is, and what onr future lines of work should be. And that is about 
what I propo'se to talk about thjs rnorning; not to treat of any sub
ject in any particular way, or as a specialty. 

I was interested in the remarks of the cliairman, particularly 
when he spoke of tl1e advance of the dairy interests. Now this 
conference is called together here simply because there is a special 
industry in this State that. requires a meetjng to be called together 
of people that are directly interested in it, that they may confer 
together and consider the industry and those particular phases of 
it in which they require instruction. This meeting is really an 
educational appliance of the State in :its Department of Agricul
ture. \Ve h:ive come here as cattle breeders, as cattle feeders, as 
producers of milh, as manufacturers of butter and cheese, to con
sider ,vhether we are doing the best we can, and to learn from asso
eiation with our felJows '\Yhat the best methods are, and to come 
in contact vdth each other. These individuals have come together 
from different sections and localities, and I would like to review 
the work that has been done in the line of dairying, and it is par
ticularly proper that we should do this. In attempting to compare 
the work of the :rear that has just closed, with the work that has 
been done previow::Jy, I find that there is a great lack of data. We 
have no perfected org-nn-!zation; the meeting is called together, but 
"it is simply in the banns of the Recretary of the Board of Agricul
ture, there is no org:mization. 

I vrnnted to know the number 0f creameries in our State, the vol
ume of the work that ·was being clone, to how great an importance 
our dairy industry had grown, hmv many co-ws there were in the 
State, the avernge product of those cow·s, the money derived from 
those cows on an average, and Low many individuals were engaged 
fo the industry. But I could not even learn ,vhere the creameries 
ancl cheese factories in the State of l\faine ,vere located, simply 
because we have no organh:ation that places in the hands of anyindi
,,idnal this dat::t. I have talked to you before about the desirability 
of the organization of a State Dairyman's Association where we 
ean enroll ourselves as members of this association and work 
together hand to hand, <'Ontributing the information that each of 
us possesses for the benefit of the whole. I have learned from dili-
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gent inquiry that there are s0mething like sixty creameries in the 
State, I do not kno,v how many more. Is it not desirable that we 
should have this information furnished in some form? You know 
the work that has been done during this past year. You know how 
certain part1es h;we come into certain sections and talked to the 
people about the great profits that are being derived from dairying 
in certain sections, and they have pictured the dairying business as 
an exceedingly profitable hus1ness. We do not claim that; we sim

ply claim that it is one of the best avenues through which the far
mer can dispose of the crops whiC'h he raises on his farm, that it 
only brings re:i.sonahle retnrns. vVe are thankful that it does not 
bring unreason:ible returns for the reason that were it so profitable, 
men in other lines would engage in it and would soon control the 
h1terest in such a way that the farmer would lose his independence. 
It only brings reasonable returns, but certain individuals have pre
sented in cert11in localities claims that the average incomes were 
something like sixty, seventy or eighty dollars per cow, and repre
sented sixty uollars as average work. ·we know that those figures 
are simply the results of experts under unusually favorable condi
tfons, but indh:iduals in those localities where the establishment of 
creameries was sought were induced to believe those statements. 
And ho\v should i.hey know better? What reason had they for not 
taking the statements of the promoters of these schemes? They 
i.vere not informed simply because they had not taken pains to 
inform themselves by close communication with those parties who 
were engaged as dairymen, and they had not the average results of 
what good dairymen were doing. I believe for this very reason, 
for the protection of our people, we ought to have a Dairyman's 
Association estahlished, that we may know in what particular ways 
the best work is being done, and the results obtained. 

vVc have made considerable advance during the past year. The 
first pul,lic move that was rnade after our Dairy Conference last 
year was at the legislature, Vl'here an act was passed relating to the 
qualification of parties who were using the butter fat test. Parties 
were required to be eompetent to do that work and were required 
to pas-s an examinati.on as to their qualification; and the apparatus 
was subject to scrutiny, with penalties attached. This was a right 
move. It was the first real move that has been made. Some thirty 
of our creamery opera.ton; have Tesponde<l to that law and have 
passed their examinations, and had their apparatus subjected to 
test. So far, so good. But the law makers should go a step farther 
and place the testing of that milk under still closer surveillance. 
You know that the testing of the milk or cream at the creamery is 
only one-half of the test. '_fhe t::i,king of the sample and the weigh
:ing of the product are other features that must be attended to, by 

furthet· legislation. i~ not by the willing action of the operators. 
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:Xow ·while ·we art' speaking of the testing of cream I want to call 
attention to some of our errors. "\'Vhile we have made wonderful 
advance and have seen dairying grow from an insignificant industry 
to the leading inclmtry of the State, we have not advanced far 
enough yet. \Ye are doing very good work, bnt not perfect vrnrk 
by any me::rns; and I want to call your attention to the products 
that the <lairyman contributes to the creamery. Very imperfect 
work is being done on the samples that are being taken of the 
cream or milk that i;:; fm·nished hy the patrons, simply because that 
,vork is intrusted to persons ,vho are careless and untrained. The 

present method, by which the cream collectors take the samples 
and bring those samples to the creamery, and then turn the ,York 
oYer to a te~.ter who is qualified and luts shown that he is qualified, 
is almost a farce. :Men are employed to drive through the country 
and collect from the farmers their cream and milk, and the sample 
is taken and turned over to an expert creamery operator. Now, no 
matkr how well qualified the rnan in charge of the creamery may 
be, if the sample is not. correctly taken, his work js a failure. \Ve 
nrnst haw samples :taken with more intelligence. It is useless for 
us to hire men, as eream collectors are usually hired, those who will 
work for the least money, and expect those men who are at work 
for those low wages to devote the care and intelligence to the tak
ing of those samples which is necessary. It is impossible to expect 
them to do good work for us. In these cold storms, such a storm 
ilS to-clay for h1Stance, the cream gatherer is chilled, and does his 
\York the quiekest ·way he can. If he uses a tube, instead of put
ting it down sluw]y through the whole column of cream so that it 
may fill there ancl take a fair sample, and then clrmdng it up care
fully, he j:;; lJable to drop it clown about a8 quick as he can and get 
it 011t as quick as Jw can. Even if he had conscience enough to take 
the sample properly he would be in no condition to do so. ·when 
that incorreet ;,;ample is brolight in and placed in the hands of the 
tester, no matter h(YW good "ork he does, it is simply a farce. It 
is rnis]eacUng. I can see no other ,yay, except that the entire pro
duct of each indiYi<l1.ial he brought to the creamery separately and 
be tested by the creamery operator in his comfortable room, with 
his cnreflll training. I can see no. reason why this should not be 

<lone. I have talJ.:ed this matter over with our creamery men and 
asked them what reason there was that each collector could not 
bring in the vvhole cream from each man separately, and do it with
out much morf' expense than he was subjected to when the ,,,hole 

mass was poured together. Some of them have claimed that it 
"'ould be more work, that it was hardly practicable. But others 
have claimed that they could do it, and we have several parties in 

the State to-clay that are colJecting each patron's cream separately 
and bringing it in to the creamery. Thus, by having the whole 



DATHY ).!EETIXn. 95 

,york of sampling and testin~' in the hands of the creamery opera
tor, if he is a c-onscientious and careful man ·with proper training, 
the test of U,e lrntte1· fat can be of ver;v much val11e, ,vhere I belieYe 
at, the present time it is not of as much value as it ought to be. 

There is still auot~ier rPason \Yhy each patron's cream should be 
brought to the creamer~- by itself. ·where the cream is all turned 
into one large receptaclf" and hr011g-ht to the creamery in one mass 
there may be milk or erearn from r:ertain patrons that will be off in 
concUtion, m1c1 H ,Yiil trouble the operator to tell where that milk 
or cream is, to whom it belongs. Hut if each individual's cream 

was brought to the creamery separateiy, the operator would be able 
to detect the defectiYe cream whe11 hf~ took off the covers from the 
cans. You ]{11ow it requires bnt very little defective cream to 
injure the b11tier. If it comes to the cn·arnery in bulk, no one can 
detect it; but if it comes in a separate can, it gives the operator 

eYery chance to detect it, and he can determine ,vhether the cattle 
have been kept clean and properly cared for, and ,vhether a proper 
amount of eleanliness has been observed in the care of the milk. 
This argument of itself is sn:fficient to cause us to do this. Yet 
creamery operators say that all this ,vork increases the expense 
and they cannot afford to do it. But their butter ·vvhen it gets 
h1to the wholesale and retail m::irkets has to sell at a lower price 
than it would ,vere a better product furnished. I wish to follov;

the thought a little further. The tendency has been, all the way 
along in our dairying, to extend the ,vork. The Board of Agricul
ture, a dozen years ago, took up dairying as the li11e of work best 

adapted to our ::\faine farming, and sought to make that the leading 

industry because of the profit th~t ,voulcl accrue from its practice. 
The tendency has been all the time to extend the business, and ,ve 
have been losing sight of the fact that we are not making as good 
a quaHty of butter as ,ve onght. I be1ieYe the time has gone by 
'.Yhen it requires any argument to cause a man to engage in dairy
ing, but the qnality of the goods that are being produced in our 
State to-day is not as high as it ought to be. You remember at our 
Dairy Meeting fast ,vinter the butter expert scored many of the 
products rather low. ·when he ,vas called upon the platform and 
questio11ed ,~pon that, he told ns ,vhy he found so little merit in 
the goods. He told us i ba:t the1':e goods in the Boston market must 
sell at a low price hecanse they were particulariy off in flavor. Nov;
this was not ,-ery acceptable to us, becam;e ,,e have prospered so 

well in our dairying-, that we thought we were all right; and 
,vhen ,ve found that our goods were standing lo,ver than those of 
)fassachusetts, Vermont and Connecticut, we have hardly believed 
it. But our dairy expert tola us that our goods were selling lower 

than those from m1y other state in New England, and we were 
forced to believe that something o:f this kind might be true, and we 
have thought very much about the cause of that low quality of but-
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ter ,ve are producing. This was of so serious a character that it 
seemed to call for investigation. Our expert told us he believed it 
was largely the result of the peculiar foods ·we employed, that our 
feeding was different from the feeding in other sections. vVhy 
should it be so? Our pasturage is not different from the pasturage 
of other ~;tates in New England, we raise the same ldnds of grasses, 
clover, red top, timothy, ,ve raise the same kind of corn fodder for 
our silos, we have about the same climate, we know we have as 
good water, and --vve have the best dairy stock of any State we know 
of. We have a wonderful foundation in our Jerseys, the breed that 
produces the best butter of any known breed. vYe have a careful 
class of farmers, ,ve buy the same gra1ns from the same sources. 
Then why should J\faine butter be selling for less than butter from 
other states'? Why cannot we keep up? This question came home 
to me with much force. I really did not believe that there were any 
conditions that existed that ·we could not overcome, that were 
d'i'.feating our purposes. Tn company with Secretary J\fcKeen I 
went up to Vermont, to those creameries where the best qualities 
of butter are pr0duced, that sell at the best priees in Boston mar
kets. vVe looked at the stock on the farms, at their pastures, 
studied their soil, the grasses that were growing in their fields, 
their winter feeds, and their methods. We went about among the 
dairymen, ancl "'e went through the creameries, and we studied the 
question from first to last as thoroughly as we could in seven or 
eight days time. We went to those crenmeries where the very best 
products were being made, and ·we found the !:'ame grasses that we 
have in Maine, the same soils and comparatively the same stock, 
but with a less amount of ,Jerseys. Though there ,vere many excel
lent hurds, we fonnd many that were inferior to ours in their 
b11tter producing capacity. We found they were feeding bran, corn 
meal and cotton seed meal in every instance. We had been told 
that silos and cotton seed meal ·were the very things that were 
defeating the farmer in Haine in obtaining the best quality of but
ter. But every one of those creameries that are producing the best 
qualities of butter a1low their patrons to feed grains as their own 
judgment may dictate. In the Ryegate creamery in Vermont, 
when the price of cotton seed was low, the patrons were told that 
they must not feed too much; but that ·was the only instance. 

The Vermont dairymen have been doing just about the same kind 
of ·work we have been doing here. When the change from the old 
shallow pan was made, and the deep cans were first introduced, the 
dairymen of Vermont and ~ew Hampshire introduced them almost 
exclusively. The patrons all used that process. \Vithin four or 
five years, since the centrifugal machines have been perfected, those 
deep cans hRve been put aside, and they are using, almost exclu
sivel~r, the separator system. Tho milk is drawn to the creamery 
each morning, and is run through the separator. Then the cream-
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ery operator has that new cream in his keeping, from which to 
make butter. Under the old process, with the collecting of cream 

from the deep cans, twelve or twenty-four hours were required in 
the raising of the cream and an additfonal day in its collection; so 
that when the cream came into the possession of the creamery oper
ator it was very far advanced in ripening if not in putrefaction. 
They found when they used the same deep setting system that we 
are using now, that they were making inferior butter. I do not 
know what forc~d them to make the change, whether the machinery 
agents beguiled them into it, or whether it was the result of dis
satisfaction from the lower prices, but this is a fact; I was told 
that in Vermont there was scarcely a creamery but what was using 
the separator system. I do not say to you that better butter can 
be made by the separator system than by the shallow pan, or deep 
SQtting system. But the separator separates the fat from the milk 
when that milk is new. It places that cream in the hands of the 
creamery manager (,vho is a careful man, or ought to be) when it 
is very young. There has not been an opportunity for the planting 
in it of different ferments that may affect it. This, and the work
ing of that butter at low temperatures, and the making of that 
butter before the cream has advanced very far in acidity, hugging 
down just as closely as possible to sweet cream, getting just a slight 
degree of acidity, are producing butter that sells at higher prices 
than we are getting to-<lay. Now I am not going to tell you that 
we have got to thro,v away the process that we are using. I do not 
believe that. We are using the deep setting can, process. Suppose 
,ve set that milk yesterday or the d::ty before, and collect the cream 
this morning. We collect that cream from the farmer as soon as it 
is produced, and bring to the creamery manager young stock, close 
down to the cow. ,vhen we do that we shall give him fresh stock 
from which he can make a high quality of goods. 

vVhat are we doing? The cream gatherer goes about our State, 
in some places he gets the cream every day, which is right. In 
other places he collects it once in two or three days, and other 
places once a week. I am going to tell yon, my frienus, that we 
have but few creameries in the State ,vb.ere collections are made 
every day so that the cream is taken to the creamery within a few 

hours after it is taken from the cans. This cream is taken from the 
deep cans and placed in cans in the farmer's creamer and held there 
from one to seven dayi,:, and what is its condition? Additions are 
made to it from day to day; these additions as they are made tend 
to mix the mass and it commen(;es to get acid, and finally it lobbers 
and comes in fmm·. T clo not knmv how many creameries there are 
in this State into which the crearn is hr011ght in a condition for 
maldng the best qnality of bntter, bnt I presume very few. Most 
of the creamery operators have told me it ,vas generally slightly 

7 
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acid, or pretty sour. Where was this acidity developed? It was 
developed under all these varying conditions, in the different far·· 
mer's creameries or ~heds. or wherever they might have stored their 
cream cans. Kow it is impossible for the most expert creamery 
man to make the best qnality of goods from cream that has 
advanced very far in the process of ripening. High priced butter is 
not made from acid cream, hut from ue,v cream. The argument 
brought up against these frequent collections is that it will cost 
more. The cows are ·widely distributed; the cow" population is so 
sparse that if the collections are made every clay it will increase 
the eost, of the butter so much that ·we canot afford to do it. Can 
we afford to allow the expense of collection to deter us from sell
ing- our butter at its actual value? Por just so sure as we make 
butter from over-ripe and putrefied cream, just so surely we are 
forced to sell it in a lower priced market. I believe it is the duty 
of every farmer ,vho is furnishing cream to a creamery to demand 
that the crea.rn be collected every d'a.y, except Sunday, so that he 
may be furnishing the best quality of cream and the creamery man 
may be able to make the heRt quality of butter and give him the 
most money. Fntn we do this ,ve can never compete with those 
places where they are using the separator. I do not believe it is 
necessary for 11s to employ a separator in order to make the best 
qua1ity of bntter,if we v,,m onlyattendproperlyto ourcreamery cans 
and furnish fresh goo(fo. There is much in favor of these separa
tors that these agents will ten you ahout. The separator takes out 
all the dust that may have escaped the iltrainer, all the slime and 
an,uminous substances, and furnishes the pure fat, diluted of course 
with a certain amount of the milk serum, or caseine, and water. 
The separator furnh:,hes cleaner cream, but there is not difference 
enough to cause us to c]mnge our system. But until we do rad
ically change these infrequent collections ,ve shall surel;y fail, and 
shall surely keep the position we are occupying now. 

I am aware that it is not a pleasant place for a person to be in, to 
come before an audience an<l he fault :finding; but it is of no use for 
us to c0me here and mutually arlmire each other, and then go home 
and think that ,ve are rl.oing well enough, for we are not. I know 
something about the poor work tbat ii;; being done by the farmers. 
l\fany of the creamers are kept in sl1eds adjoining the barns, per
haps, and there the cream is taken off and handled. Now this is 
1~ot right. '\Ve must provide ourselves with clean rooms, apart from 
any source of contamination; and care mm,t be taken in regard to 
the surroundings of our cows. I ,,vn.nt to illustrate this a little. 
Last lveek I asked a man in regard to his butter, whom I knew had 
harvested some 2,000 bl1shels of rutabaga turnips. I knew that he 
was making butter and selling it in a critical market, putting it 
into the hands of consnrners. He told me that the butter seemed 
to be of a very nice quality. The patrons were pleased with it, he 
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m~ed it very much himself. He was careful about feeding, but his 
cows ,Yere haying a half bushel a day of the turnips, and yet the 
:flavor of that butte1· w·as acceptable. His patrons did not discover 
that there was any difficulty. I asked him to make a little of that 
turnip butte1· and send it down here, as he was an expert dairy
man. I got a reply from him saying, "I have been passing through 
the deep waters of trouble since I saw you. Those turnips com
menced to ferment and steam, just as you told me you were afraid 
they would do, and that colrl vveather came on last week and I had 
to shnt the barn ni:>, and that afr permeated all through the tie-up. 
I did not know that it would cause much trouble, but when I 
churned, and took t,he eover off the churn, the odor of the 
turnips saluted me, and I was sure that I had butter that was badly 
affected vYith the turnip flavor." 

There are other odors also that the cows have to take into their 
system and caunot get rid of in any other way, so a part of it goes 
into the milk. Perhaps you might think, in the case of the turnips, 
that the flavor was absorbed by the milk setting in the cow tie-up. 
~ot so. While that milk was setting there it was warm, it was cool
ing down nnd throwing off flavorH, it could not fix :flavors. The 
odor must have been inhaled by the cows. This turnip lesson may 
be rather a radical lesson b11t ;von can apply it in lesser degree to 
all the surr01rndingi.; to which yonr cattle are subject. 

There is anoc;her condition that must be met, as you are aware, 
in our stock. '.fhe cow is the foundation of our dairying. No mat
ter what else ·we do we have got to have the right cow in order to 
do the right kind of work. Our dairy stock is grad1mlly being ele
vated to a higher character; and I am glad to know that instead 
of our breeders and farmers being satisfied with using male animals 
that are simply pure brecl animals, they are constantly demanding 
high capacity, so that they may increase the productive capacity of 
their cows, bringfog them up to a standard of 300 pounds per year, 
and also improving the quality, as the quality o.f the butter comes 
from. the quality of the cow. They are seeking for cows that will 
produce butter .of such a color that they will not have to resort to 
artificial coloring. l do not object to artificial coloring, the mar
ket expects it, but I believe it to he a reasonable possibility that 
we can have stock oi such a qualiiy that we wm have no need of 
this. We have lots of indjyidual herds where this is the case. 

I want to sper:tk to the creame-ry men in particular, about the 
adrnntage of aeration. The aerator is simply a machine like the 
bellows. It is an arrangement of one or two bellows that pumps 
in pure air from out of doors and purifies the milk or cream by 
forcing through :it the oxygen of the air and washing out the 
impurities. We are going to secure very much benefit in the future 
from this. It can wash out the impurities that have been fixed in 
the milk by absorption, but it cannot wash out anything that has 
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passed into that milk and is in a state of solution there. How far 
can this be carried'? Last wjnter at our dairy school the students 
took a pail of milk and hung it in a manure cellar over steaming 
manure, and it ,vas allowed to remain there twenty-four hours, and 
then brought in. No one wanted to taste it, but we did tast.e it, 
and it was loaded, just as full as it could be, with the odors from 
that steaming horse manure, though nothing had fallen into it. We 
took that little machine, that cost twelve or fifteen dollars, and 
for eight minutes, air was pumped into that milk and came into 
contact with every particle of it. After it had been aerated eight 
minutes the milk was as pure as any milk I had ever tasted; nobody 
could detect that there was anything wrong with the fl.a vor. We 
farmers and creamery men are going to make very much more use 
of the aerator in the future than we are making at the present 
time. 

Adjourned to 1.30 P. M. 





~ 

s. l\I. King, of South Paris. herd of A. J. C. C. Jerseys, headed by the noted bull, "Wachuset.t of Bolton."' 
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RECENT INNOVATIONS IN CREAM RIPENING. 

By Prof. H. W. CONN of Wesleyan University, Middletown, Conn. 

Mr. CHAIRMAN, LA.DIES AND GENTLEMEN: 

Every one is interested in good butter. Good 
butter interests both the consumer and the 
maker. It interests the consumer because 
it pleases his palate; it interests the maker 
becanse it fills his pocket. There are a great 
many factors concerned in the making of 
good butter. Our speaker of this morning 
has mentioned several of them; but your 
Secretary has asked me to talk to you upon 
one factor connected with the manufacture 

of good butter that was not dwelt upon this morning; a factor, 
moreoYer, ·which, until Yery :recent times, has been somewhat 
neglected. Within the last few years the matter of cream ripen
ing has been rtssuming each year, I might also say each month, 
more and more importance in the minds of dairymen. The rea
son for thjs i!S chiefly that the dairy interest is becoming more 
and more concentrated. ·when our butter was made in a thousand 
farm houses scattered all over the country, and made in small lots 
of ten or fifteen p01mils, it mattered very little ~;vhether the cream 
was ripened properly or not. If farmer A chanced to have bad but
ter for a week or two he djd not mincl it much, and the matter of 
cream ripening diil. not receiv~ very much attention. When, how
eYer. the c-re::im is poured into a central creamery, and that cream
E-ry makes one, t,vo or even ten thousand pounds of butter a day, 
it is a much more important matter whether the cream is ripened 
in snch a way as to produce the best butter. 

I rememher my first introduction to the matter of cream ripen
ing. SeF'ral years ago I chanced to he on a farm. I knew very 
little about rlairy matters, although I was beginning to learn some
thing. I went i11to the dairy and learned that the woman never 
churned the huttC'r when the c-rearn vrns sweet, and I asked her why. 
She did not qnite know, that vms the way she had been taught. 
But I continut'u questioning her to find out why it was that the 
cream was allowed to stand for one, two or three clays before it 
was churned. She had no very good answer to give me; the chief 
reasc·n was that her mother macle butter that way. After a while 
she wntured the suggedfon that :a:;ornebody told her that the but
ter kept better if it were made after the cream had soured. That 
did not satisfy me Yery well, and it appeared to me that the process 
of cream ripening- was a matter which deserved more study. From 
that time to this, l haYe been spending nearly all of my spare time 
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in the study of matters connected with this cream ripening; and 
during the time this matter has come more to the attention of but
ter makers. I propose to give you an explanation of what cream 
ripening is, and how we can best regulate it. Some of the matter 
which .I shalJ present wm be old, and some of it you will find to be 
new, because it is new to knowledge. 

The first question I want to ask is, Why do you ripen your cream? 
After having obtained the somew·hat unsatisfactory answer from 
the person that I mentioned, I then spread the question around 
among dairymen and creamPry men to see if any one else knew 
why they ripened their cream. }1,ina1ly I obtained four answers, 
and in the years that l have been asking questions I have never 
obtrdned any more. One was the reason I have given, the cream 
is supposed when churned after so11ri11g to produce butter that will 
keep better. Whether that is true or not I do not know, nor do I 
think anybody in the world knows at the present time. Some of 
you think you know, but you will find others who think they know 
exactly the contr:uy. There is, in fact, no absolute knowledge as 
to that particular point. 

The second reason is that the cream churns eaRier. There is no 
doubt about t.hat. Some of you may have had the pleasure of try
ing to churn some s,veet cream. You know you can churn it and 
churn it, perhaps for hours, ·without the cream turning into butter 
nt all. 

For a third reason I ·was told that the cream yielded a larger 
amount of butter, that more butter can be obtained from cream 
after it is ripened, than before. There seems to he a little doubt on 
this point. N'evcrthe]ess those two factors, the ease of churning 
and the amonnt of bntter, can be obtained equally well by other 
proce~ses than ripening cream. If you atttempt to churn sweet, 
separator, cream you have pra,ctically no difficulty in doing it. It 
is only gravity eream, that is difficult. to churn when sweet. The 
cream obtained from the separator will churn readily and give prac
tical1y the same yield in butter. So far as concerns the ease of 
churning, and the amount of butter obtained from a given amount 
of cream, the ripening process may be replaced by the centrifugal 
machines, and several other methods. 

The fourth answer was that the butter obtained from the 
ripened cream had a better flavor than that obtained from the 
sweet cream; and here is the secret of the necessity for ripening 
cream. A flavor is obtained in the butter made from ripened cream 
that is not found in sweet cream butter. Sweet cream butter you 
may be familiar ,vith, it tastes like sweet cream and not like but
ter. Butter has a peculiar flavor of its own. Now that peculiar 
flavor fr; wha.t our speaker this morning mentioned as wanting in 
certain gra<les of "Maine butter. That flavor is of the utmost im
portance to you. It gives yon the price in the market over your 
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neighbor's. Gove1·nor Hoard told me a year or two ago that in the 
Yvest they consickr the flavor of the butter means one-third of the 
price; and that means that without the flavor your butter will 
bring you only two-thirds the price it will bring with the proper 
flavor. Flavor is a very evanescent tldng, it does not last long. It 
is quite noticf'able at first, aft.er a week or two it begins to be less 
noticeahle and after a ·while it disappears entirely, and then you 
have hutter that is passable but it is not fresh butter. Neverthe
less, in spite of the fact, that this peculiar, delicate flavor is so 
evanescent, it is this flavor that gives you the top two, three, four 
or five cents on the butter, and you know it is that two, three, four 
or five cents that makes the difference between success and failure 
in your creamery. If you lose that, ~'our creamery is a failure; if 
you get it your creamery is a grand sue;cess. Now the ripening of 
the cre::im gives you the flavor and what we want to do this after
noon is to find out how the ripening gives you the flavor, why, and 
how yon can in a measure control it. 

Let me ask a second question, What is ripening cream? We have 
learned why it should be ripened, now what is ripening cream? Of 
course you an know the physical process. The cream is put into 
the vat and is allowed to stand at a temperature somewhere in the 
vicinit,y of sixty-five to seventy degrees for from twenty-four to 
forty-eight hours, according to circumstances. During that time 
it changes its character, it becomes sour, sometimes slightly sour, 
f.ometimes decidedly sour. It thickens up a little, and acquires a 
pl'culiar, delicate, pleasant sour taste and odor; a flavor and odor 
that I cannot describe to you, but you all recognize it. Those of 
you at all events who have had anything to do with the making of 
butter know the peculiar, pleasant flavor of the properly ripened 
cream. This process is a fermentation, just as truly as the fermen
tation of beer. It. is, however, not produced by yeast, which is the 
~ause of the fermentation of beer, but it is produced by another 
clas~ of microscopic organisms which the world has become some
what familiar with under the name of bacteria. Now every one in 
these mc,dern days has heard of bacteria and has a little idea of 
,vhat they are; and most of us are filled with a horror for bacteria 
nnd think they are something- that we ought to avoid just as far as 
,w can; that is not the whole story, however. It is true that there 
are some kinils of bacteria in the world that are our enemies. We 
call tb.0m disease germs. Some kinds get into our bodies, grow 
there and produce small-pox or measles or whooping cough, or some 
of the other diseases which we call infectious. Some kinds of bac
teria do all this harm, but none of you refuse to have a cat in your 
house because a lion sometimes eats a man. No more should you 
be nfraid of bacteria because there are one or two kinds that are 
your enemies. 1'.,arrners are beginning to understand that most 
bacteria are their best friends, that they could not carry on their 
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farm processes without them. There is hardly a process on your 
iarm:;; from one end to the other in which the action of these little 
mi~roscopic organisms does not come more or less into play. One 
oi'. these processes is the one we are considering this afternoon, 
1:mnely the ripening of cream. 

Tbe ripening of cream is a fermentation process produced by the 
growth of bacteria. I do not need to describe them very fully, I 
may simply say that they are little plants, incredibly small. Twen
ty-ii.Ye thousand of them could stand in a row and not reach more 
than an ill<'h in length. They are very simple in shape. Some are 
like hilJiard balls, some like lead pencils and some like cork screws; 
and after you have described them as resembling billiard balls, lead 
penci}-; and cork screws, you have said about all there is to be said 
ah0ut them. They are just minute organisms, visible to the micro
scopist, ,vith these simple shapes. But they have two important 
characters. One is they can grmv with most marvellous rapidity. 
'l'hey pTov1 so fast that a single one in the course of twenty-four 
hours may have 16,000,000 children. Now, remembering that they 
can grow thu'3 rapidly you can see that it is possible they may do 
sometMng in tbe vrnrld, simply because they grow so fast. While 
they are growing th<:'Y are eating, after their fashion, and produc
ing r·reat changes in the foods they use. 

Where clo the dairy bacteria come from? In the first place milk, 
,vhich i~ the source of dairying, as it comes from the udder of the 
hea1thy cow should have no bacteria in it at all. The bacteria do 
not come from the cow, and nothing that you can feed to the cow 
by any possible means can make her secrete bacteria in her milk. 
This is a fact that it is of primary importance for you to under
stand. Nevertheless, in spite of that, by the time the milk has come 
to the milk pail, during the milking, it has become infested with 
bacteria to such an extent that there may be as many as 3,000,000 

bacteria io every cubic inch of milk in the milk pail. That is rather 
an e:"..treme number and not very common, but there ordinarily 
will be three or four hundred thousand or half a million or a mil
Htm for every cubic inch. These bacteria are present, then, in the 
milk jn your milk pail in these almost incredible numbers. How 
<lo tlH'Y get there? They come from various sources, but the larg
est pa:rt. are from the dirt on your cow. You know the condition 
in which you keep your cow, covered with filth, and you cannot 
milk lier without shaking dirty hairs and all sorts of filth into the 
milk pail. That is the first and greatest source. Others again are 
already in your milk pail. None of you ever washes his milk pails 
clean. You think you do but you do not. No washing that you 
eYer ghe them is sufficient to get the bacteria out of them. Ordi
nary boiling w::iter poured from pail to pail washes out a few of 
theiu but leaYes thousands of them clinging to the cracks. They 
are 'there ;:i,ll ready to begin their growth as soon as the milk comes 
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into the pail. Some of them come from the hands and clothes of 
the milker. M:iny of them are lurking in the milk ducts, and then 
,vhen the milk is drawn, it washes them out of the ducts and they 
get jnto the milk pail. 

From these various sources, the milk becomes infested with these 
organisms. They are harmless, the most of them at least, and 
moreover they are beneficial; without them you could not get your 
butter flaYor. Such, then, is the source of the organisms. Just as 
soon as the milk is drawn and the,v g-et into it, they begin to grow 
and multiply with the rapidity that I have mentioned, and you 
can imagine how many there will be in the course of twenty-four 
hours in ordinary temperature. If you start with half a million 
you may not get sixteen million times half a million because they 
<·annot grow quite so rapidly as that in cream, but there will be in 
the course of a day a very large number of them. During that 
grmvth they produce a great many changes in the cream. Some 
of them decompose the mHk sugar, and turn it into lactic acid, and as 
a result the milk becomes sour. The souring of the milk, then, is 
simply the production in it of lactic acid from milk sugar, the lac
tk acid being produced there by the bacteria that are growing in 
it. I think we may say the great pr0portion, the majority, of the 
bacteria that are present in milk and cream in this way pro
duce lactic acid, and sour the milk or cream. Others produce dif
fert'nt effects. Some of them curdle the milk without turning it 
i:.our. I do not know how many of you have had that experience, 
but I doubt not some of you have found milk curdled, or lobbered, 
and yet tasting very pleasant. That is due to a kind of bacteria 
,vMch produces rennet. There are certain kinds of bacteria which 
produce rennet and the rennet curdles the milk. These generally 
tnrn the milk alkaline, instead of acid. And then I might go on 
and mention the effects of many other kinds. Some turn the milk 
red. some turn it blue, some turn it pink, some turn it yellow, some 
make it frothy, and some cause it to bubble. AH sorts of changes 
are produced by these different species if they get a chance to 
grow. These do not ordinarily occur in your dairy, but they may, 
if certnin species get a ch,1nce to grow in the milk, for the proper 
le11gth of time. 

To this whole claf;s of changes we may give one general charac
teristic; they all consist in what the chemist cal1s decomposition 
changes. That is, the bacteria growing in the cream pull apart 
the chemical ingredients; they break up the fat and the casein, and 
ca11se n chemical decomposition, reducing the casein, fat, albumen 
and other material into smaller particles. If you let that chemical 
deeornposit-ion go on long enough, these ingredients will be broken 
into smaller and smaller fragments, and finally the result is decay. 
You know the result of letting your cream ripen for two weeks, it 
becomes putrid. But if you let this decomposition begin, and do nbt 
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let it go too far, then you have the first steps in the process of 
decomnosition, and they are decidedly different from the subse
quent istcps. The final steps in this decomposition, give rise to all 
sorts oj disagreeable odors. But the first steps produce not vile 
odurs but pleasant odors, not disagreeable tastes but delightful 
tasteH. If, therefore, you let your cream ripen for the proper 
length of time it will be filled with the first products of decomposi
tion. 'lhese :ire pleasant to taste and smell, and as you churn your 
uutter it ii;; impregnated with the flavors, and this is your butter 
flavor. Better flavor. then, is produced as the first steps in the pro
cess of cream decomposition. The first steps, mind you; you must 
not Id the ripening go too far, because the second and the third 
and the subsequent steps are extremely disagreeable. The first 
steps are pleasant, and the proper cream ripening consists in churn
ing t:he crnam at the rig-ht point, when it has the proper flavors. 
Then your butter will have a good taste. You ask me why the 
procei-:;~ does not go far on after you have churned the cream, what 
becomes of the bacteria that are in the cream. A great many of 
them go off in the buttermilk, a great many are washed off with 
the wate1· that is used, and some remain in the butter. But they do 
not grmv in the butter. They do not subsequently produce any 
cous:iderable effects in the butter. 

Yfhat, then, is ripening cream'? It is a fermentation produced by 
btcterfa which come from various sources; and that fermentation 
consists simply in the chemical decomposition of the cream. The 
rroper ripening consists in obtaining the proper decomposition 
product::;:. 

Now I take up a third topic, various types of cream ripening. I 
have spoken of tbe cream ripening as a process of decomposition, 
but there is more than one kind of decomposition in the world, and 
there is more than one kind of decomposition of cream. Some 
kintl::; of cream decomposition produce good results, some kinds 
produce decidedly bad results. Now these little bacteria of which 
I haYe spoken, although they are small, although they are 
simple in their appearance and hardly to be djstinguished from 
each other under the microscope, really are just as different from 
each othe1 as are the higher plants. vYe have different species of 
plants. No one ,vould confuse the clover, and the oat, and the maple 
tree, and think that they ought to produce the same results when 
growing- in the :field. If you sow oats you do not expect to raise 
corn, bec-ause the plantR are different in species. The same thing 
js true of these little microscopic organisms; they are simple, they 
are small, but they are just as distinct from each other as are the 
maple tree and the oat. Now it makes a great deal of difference 
whether you plant a maple tree or an oat, and it makes a great deal 
of difference whether your cream has in it one or another kind of 
bacteria. There are many ldnrls of bacteria which are lurking around 
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your barns and dairy, clinging to your cows, and in the water with 
which yon wash your cans, and that are clinging to your clothes. 
Nobody has any idea ho,v many different kinds there are. I have 
my~elf found sornething like 150 different kinds of bacteria in the 
<•ri::'arn, of cre:imeries in the vicinity of my own home. I cannot tell 
the exact numher, but it is over 100, and they all produce different 
effects. Ordinarily the creamery operator knows nothing about it; 
but in my own experience 1 have taken one kind of bacteria by 
itself, and planted that in some cream to see what it would do, and 
then anotlrnr l'<pecies and planted that in cream to see what it would 
do. In this way I have planted fifty or sixty kinds to see what 
effect they would produce, and the effects produced were very dif
ferent. Some give a delightful flarnr to the cream and to the sub
'seqnent butter; some of them produce effects that are not appre
ciable at an, either to the taste or to the smell; and others again 
produce effects even from the first which every butter maker would 
wan~· to steer clear of. Some of them make the cream bitter, and 
i,c,orne make it sour; 8ome of them will turn it yellow, and some will 
turn it blue; and some of them will give it a disagreeable, tainted 
smell and taste. Every butt.er maker knows the difficulty that he 
!'!ometimes has in ripening cream. You aU know that you occa
sionally find cream that after ripening has a. bad taste. Now nearly 
all of those bad tastes that appear in your cream after ripening, 
haYe been found to be produced by certain kinds of bacteria. It 
makes then, a vast difference ·whether your cream happens to be 
ripened with one kind or with another kind of bacteria. It is not 
mete decomposition that you want, it is the right kind of decom
position, and you want to steer clear of the wrong kind of decompo
sition. What, then, does the butter maker want in his cream ripen
ing·? He wants haderia. He wants them in his cream, but he 
wants the right kind. Not only so, but he wants a decided absence 
of the wrong kind. He wants in his cream either no bacteria except 
good ones, or good ones together with indifferent kinds that do not 
produce any results, or he needs at all events to have so many of the 
good ones present that the malign or injurious species do not get a 
chance to do much injury. If the butter maker happens to have 
cream that is filled, we will say, with one hundred million good 
bacteria to every one bad one, the one bad one is so lonesome that he 
doe:sn't get. a chance to do much to the cream; so that it may be 
that you can make good butter even ,vhen you have some of the 
malign bacteria present. But you need either none of them or a 
very great preponderance of the proper kind. 

Thus the different types of cream ripening, which every butter 
maker is familiar with, are due to the fact that the cream is ripened 
under the influence of a preponderance of different kinds of bac
teria. Some kinds of bacteria produce good flavored cream and 
good flavored butter; other kinds produce bad flavored cream and 
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bad flavored butter. I may state here that the great majority of 
the bacteria that are in cream are not injurious. Some of them 
produce bad flavors but most of them do not. I should say that of 
the sixty species that I myself have been studying, I have found 
eight or ten that produce bad tastes in butter; I have found eight 
or ten that produce a decidedly good flavor in the butter; but the 
most, of them, the forty or so, do not have any particular effect on 
the butter. Remember, then, that there are a few species of bac
teria that produce proper ripening and proper flavors, there are a few 
bad species ,and a host of indifferent kinds. Your butter maker, in 
making his butter, wants in his cream none of the bad ones, or a 
great proportion of the good ::mes. 

How i::; he going· to hdng this about'? That leads us to the fourth 
topic that I have to eonsider, how can ,,-e avoid the malign or inju
rious species of bacteria? Is there any means at our disposal by 
·which ,,...e can keep them out of our cream? Now, unfortunately, 
our knowledge has not yet nilvanced to the point where this is exact
ly possible. \Yit.h our present methods it is impossible to be abso
lutely sure that you :ivoid having in your cream the improper kinds 
of bactnia. Particularly is this true in the system of butter-mak
ing ,vhere it is concentrated in a creamery. The butter-maker of 
the creamery is absolutely helpless in the light of these facts. He 
can have no infim'm:e at a11 upon the kinds of bacteria that; are 
present in the cream. He has to use whatever you bring in. Far
mer A brings him some bacteria from a bad well, the water of which 
he used to dean hi:,:; cans. Ji'al'mer B brings some from a pig pen in 
which he allowed his cows to wade. Farmer C brings bad bacteria 
from the dirt ,vhich was hanging from his cows. The cream is all 
dumped together, into a big vat, and you expect the butter-maker 
fr. going to ripen that cream properly, and get good results. He is 
dependent on y011. He gets the bacteria which you bring to him 
from all sorts of sources. The butter maker cannot control the 
ripening of the cream rigidly after you have once furnished him 
with the bacteria. The cream ,vm be ripened with whatever you 
give to him and he cannot help himself. Nor is the farmer himself 
much better off. The most of you err occasionally in furnishing to 
your butter-makers the improper kind of bacteria to produce the 
right kind of flavors, but you do it ignorantly. You do not know 
,vhere you get the bad species nor ,vhere you get the good ones. 
The bacteria thnt get into your milk and hence into your cream 
come, as I ha Ye already pointed out, from many sources; some of 
them from the well "'ater ,vhieh you have used, :wme from your 
hands and clothes, and a vast quantity of them come from the 
manure on th<:' cow. It may not, be a pleasant thought that v,-e are 
filling the milk witli manure. It is easy to estimate, however, and 
it js found that the city of New York for instance, is consuming 
each day several hundred pounds of manure in the milk that is given 
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to it. Of course each quart of milk has a very small amount in it, 
but that small amount is enongh to impregnate that milk with hun
clreds and thousands and millions of manure bacteria. Here then, 
is one source to be aYoided. You groom your horses, keep them 
(\arefully clean. Did you ever hear of a groomed cow? Perhaps 
you have in these modern days on a modern nicely kept dairy farm, 
but most farmers do not. groom their covvs. But think of the dif
ference! You groom your hon-.e becam,e it looks better. You do 
not groom your co,v and yet you are eating the filth that accumu
lates upon her hairs. There should be decidedly a greater stress put 
upon <~leanliness in connection ·with the cow than has ever been 
put upon dea11liness ~n connection with the horse. The one is a mat
ter of aesthetics and the other a matter of health. I do not sup
pose any of you will go home and groom your cows, but I think you 
will remember what I have said, and possibly it may result in a 
little change somewhere. 

Again, perhaps your cow is allowed to wade through a boggy 
swamp and the bacteria cling to her legs and udder, these you 
brush them off into the milk. Or perhaps the food you are giving 
is the source of bacteria. It is not the food the cow eats, for the 
cow does not secrete bacteria. But if you feed the cow on meadow 
hay that has been growing in a dirty meadow or near a swamp, 
when you stir up that hay you will fill the air with hay dust, and 
that dust contains bacteria in immense numbers, they float around 
through the air, drop into your milk pail and get on to your hands 
and clothes. So the food that you handle may affect the milk. You 
are the one that is to blame and not the cow. The bacteria come 
from your methods of handling the food, and not from the food the 
cow has eaten. Thus another source to which bad butter not infre
quently can be traced, is the feeding of a certain kind of food; not 
because the food impregnates the butter, but because the bacteria 
associated with the food get into the air and drop into the milk, and 
are then taken to the creamery and used for ripening the cream. 
Yon do not know it, few people indeed do understand it. We are 
just beginning- to find out the facts. lt is impossible for the far
mer to knmv where he errs. The trouble is here, and there, and 
elsewhere, and it requires a more strict observation than any of 
you probably have time to make, to pick out just where the source 
of the trouble is. The trouble is more common in certain seasons 
of the year than in others. ~"'or instance, you all know that when 
co,vs first, go on to green grass feed, there is almost sure to be 
trouble with your butter. This is the time when the butter-maker 
knows positively that he must expect bad tastes, taints of one kind 
or another. One of the chief reasons is the effect of the green food 
11pon the cow to produce diarrhoea, which gives a greater chance 
for the milk to become infected with manure and its bacteria. The 
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bacteria from this source get into the cream more abundantly at 
this time than at other seasons. 

There are other ca.uses of bad flavors, coming from bacteria of 
improper kinds, but I cannot take the time to go further into the 
study of these various causes. There is no absolute remedy, and 
yet any one of you can very much benefit and can largely remove 
them, by the simple exercise of scrupulous cleanliness. The great 
secret of avoiding these mischievous bacteria is cleanliness; clean
liness in your m,vn person, in your milk pails, with regard to the 
cow, and in the stall. Be careful that the hay you feed your cow 
does not fill the air with dust while you are milking. Feed the cow 
after you have finished milking, not before, if the conditions are 
i,;uch that the dust can pass from the cow over to the place where 
you are milking. Cleanliness in the dairy is also necessary. The 
water that you use in washing your milk cans must be pure. If you 
apply these general principles of cleanliness everywhere, from 
beginning to end, you ,vill find these difficulties are less and less 
noticeable. And if ;yon apply them with strict care you will prob
ably find that the trouble that you have with your cream ever and 
anon, hegins to rlisappear, and the creamery is able to have a more 
1miform butter product. That is the greatest secret of dairying. 
':l'he best creameries in this country have long since learned it, and 
as a rule they have a superintendent who visits the patrons' farms 
and dairies, and ·watches not only the food that they give the cows, 
·which of course is an jmportant thing, but vrntches other things, 
methods of feeding, methods of cleaning, methods of washing cans. 
He watches all of these phenomena connected with the dairy, and, 
so far as he can in his official capacity, institutes changes here and 
there, ·which cause a greater' cleanliness. The superintendents of 
the best creameries, in this way, are having a control over their 
patrons and thus forcing the patrons to furnish them with cream 
not infected so frequently ·with the mischievous bacteria that come 
from filth. Remember that as a rule these mischievous organisms 
come from filth, and that cleanliness which avoids filth, will in large 
measure avoid them. 

Kow I may state here in passing that it is possible for the butter
maker, after he has received the cream filled with these organisms 
from ,arious sources, to get rjd of them if he desires to do so. 
'rhere is a process of doing this which has been developed in the 
past two or three years knovvn as pasteurization. It consists merely 
fo heating the cream to a temperature of about 155 degrees and 
allowing it to remain at that temperature five or ten minutes and 
then cooling it. This temperature kills most of the bacteria, and it 
does not affect the taste of the cream if you do not let the temper
ature rise ahove that point. A higher temperature gives scalded 
cream, but if you do not let it rise above 155 degrees neither the 
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iaste nor the physical character of the cream is affected. It churns 
just as readily and apparently no effect is produced except that the 
bacterja are Jdlled. So it is possible to get rid of the bacteria even 
after the cream bas come to the creamery, but at the present time 
it is not very practicable. It is expensive, it means a new plant, it 
means more ·work and that commonly means the employment of 
another man in the creamery, for that reason the process of pas

teurization has not ~·et been introc111ced very much into our cream
erjes. Nevertheless, it is being introduced, and every year sees more 
and more pnsteurizati.on going on over this country. We :find if we 
look through the vYest, whieh ls the greatest oairy section of the 
country, here and there a creamery has introduced a pasteurizer 
and pasteurjzes the cream~ and in the fnture I think there is no 
question hut that the process is to extend more and more. And you 
can readily see the reason for it, and the necessity for it. If you are 
going to furnish ?Our butter-maker ,vi.th filth bacteria it is easy 
enough to see that l1e ought to have some means of getting rid of 
them, this is possible even at the present time as we see, and the 
process is introduced in a sma11 n nm ber of creameries, but is not 
extending very rapk1Jy since it is expem,ive and troublesome. 

Thns, then, ,ve have the answer to the thfrd problem, or as good 
an answer as we can give, how ,ve can avoid the mfachievous organ
isms which we wish to avoid. The answer js that fo a large measure 
they can be avoided simply by the use of scrupulous cleanliness, for 
the mischievous, malign hacteria have their sonrce in most cases 
in some form of filth, and scrupulous cleanliness which avoids filth 
will, to a great extent, :woid the mischievous organisms. 

But this is not enough. Your butter-maker not only wants to 
be free from bad flavoring germs but he wants the good :flavoring 
germs present. He not only wants to be sure that his cream does 
not contain bitter and foul tasting germs, but he wants to be sure 
that Ms cream does contain the kind of germs that produce the 
right flavor. And that leads us to the fourth question, How can 
we obtain the proper ~pecies of organisms? Now, at the present 
time that is simply a matter of luck. You take your cream and 
carry it to your creamery, and your butter-maker is obliged to 
depend upon anything that happens to be brought to him. If he is 
fortunate enough to have cream brought to him from places where 
some of these good ldnds of bacteria abound, his cream will contain 
good kinds. But if the cream is brought from places that are 
infested ·with the injurious kinds, it will contain these kinds. Now 
there is no question but that one very great reason why butter made 
in one section of the country has a better flavor than butter mad'e in 
another section c.f the country is the fact that one section of the 
country is infected with delicate, :fine flavor producing bacteria, and 
the other section of the country is not infected with that kind. 
They all have hacteria enough, bnt they are not the same species. 
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One of the greatest reasons, in m.v cipinion the chief reason, why 
Lutter made :in .T nne is better than but.for made in December is that 
the specjes of bacteria that get into the cream in June are different 
from those that get into it in the ·winter. The June species pro
duces a good fl.3.vor, and the winter species not so good. That is not 
a matter of guess, it. is a matter of experiment to a certain extent. 
In my OVi'll experiments I have studied the species of bacteria pres
ent in winter cream, and the species present in June cream, and 
they are entirely different. 1·ou vi'ill find hardly one of the same 
species in the winter that you do in the summer. Grass does not 
grow in the winter, neither do certain species .of bacteria. I have 
founo, too, that as a rule the species of bacteria that you find in 
Juue cream produces a better flavor than the ordinary ones found 
in the ·winter. In my opinion the chief reason why June butter has 
a better flavor than winter butter is that June butter has a better 
species of bacteria present, and there is no question that one of the 
great reasons why certain localities can produce a better flavored 
product than others is that some localities will be infested with 
one kind of bacteria and others with another kind, and some species 
produce better results than others. If you happen to live in one of 
those localities where there are only indifferent kinds present you 
cannot get a good flavor in your butter; cleanliness will not do it, 
and no method of feeding will do it. Do not understand me to say 
that feeding has no effect on butter flavor. But I do say that if you 
chance to live in plaees that are infected with bacteria which are 
not good flavor producers you cannot get good flavor by any method 
of feeding; while on the other hand, if you live in a locality where 
there are good species it is a comparatively easy matter for you, 
if you will simply be cleanly, to get good flavored butter. 

So then, I say, at the present time the question of getting the 
right species of bacteria is very largely a matter of luck. The but
ter maker does not know there is any luck; as a rule he does not 
know he has to deal with bacteria. He does not know what he is 
doing when he is ripening his cream. He simply knows that he is 
heating it to a certain temperature and letting it stand for a cer
tain length of time. But it is a pure matter of luck. Already in 
the great brewing industry our brewers have learned that they can
not depend on luck. The time was when brewing was carried on 
in the same blind way; when the material to be fermented was · 
allowed to ferment spontaneously. But our brewers have long 
since learned that that would never do. They must have a better 
control over the process of fermentation. So the brewer plants in 
his malt the kind of yeast he wants there. He raises it, lets it grow, 
and then puts it in his malt and lets it ferment. This method has 
been adopted for years. Of course every one is familiar enough 
"vith the process of fermenting wHh yeast, and you know that in 
the compressed yeast cake we have a plant which has been culti-
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-vated and grown in a certain la.boratory and then has been con
densed and given to you, for use. You put it into your bread, 
or beer, or whatever yon ·want to ferment, and that little plant 
gr0ws. So thjs plant :is distributed over this country. Let me give 
yon a little bit c,f history, the application of which you vvill see 
presently. After the Franco-Prus::;ian war, the Frenchmen drove 
the nerman beer-makers out of Pu.ris. Of course they did not do 
it with the bayonet, for they conld not, but they succeeded in mak
ing it une:omfortah1e for the beer-maken, and they left Paris. That 

left the Frenchmen without beer-makers, because up to that time 
practically all of the beer had been made by Germans. Therefore, 
the Frenchmen had to make their mvn beer and they soon found 
them se l Yes in great difficulty. They could not make good beer. 
Sometjmes the beer would be good and sometimes it would be bad. 
Tastes vrnuld arise in it that they did not like, they could not con
trol it. A ftcr trying a ·while anr1 beeoming somewhat discouraged 
they thouf!:ht they would ask tbdr great mjcroscopjst, Pasteur, to 
look into the 111:1,tter. I'asteur agTeecl and came to the brewery with 
his microf:icope anrl began to study the process of beer making. He 
soon found why it was tlrnt they could not make good beer uni
formly. They did not. use a pure kind of yeast. They would plant 
yeast in the malt, hut it v;:is likely to contain besides the yeast four 
or five kinds of bacteria. If one kinrl ha.ppener1 to be in the yeast the 
beer ·would become slimy; another kind would cause the beer to 
have a sour taste, and another a bitter taste. In other words he 
found that the irregularities were clue to the fact that they did not 
have good. pure yeast. He said, "The remedy is simple. You must 
get good yeast and use H, and you must not use it unless it is pure." 
And to-day there is not a brevvery jn the civilizecl world that does 
not have its microscopist and its microscope. The hre·wing ind'ustry 
is nn enormous one at the present time, and tha,t immense industry 
·would be absolutely impossible to-clay without the microscope. 
\iV-hen our fathers :fifty years ago tried to make beer it did not make 
much difference if occasionally eight or ten gallons were bad; they 
would throvv it away ancl start again. But take one of these big 
bre,veries maldng fifteen or twenty thousand do11ars worth of beer 
a day, and let their beer become bad for two r1ays and it wrecks the 
whole business. A big bre"\\·ing industry is impossible until it is 
possible to control the process of fermentation. 

Now you ~-ill see tha,t the process of beer-making is in a measure 
para11el to this process of cream ripening. The trouble with the 
beer was that they could not control it, and the trouble with the 
cream ripening is that yon cannot control it. Sometimes your but
ter is good, you do not know why; sometimes it is bad, you do not 
know why. You cannot control it. You say, "The trouble is that 
the farmers have been sending me bad cream." The farmers say 

8 



114 BC•ARD OF AGRTC'l:LTURE. 

that they have been doing just the same as they have always done. 
They cannot find the trouble and you cannot. You have simply to 
make up your mind that something is ,vrong and go on making 
bad butter until the butter becomes better. This is a serious mat
ter for our creameries, and for you Maine farmers that want to 
make butter that will command the top price in the market. 

Is there any way in which we can control this matter so that our 
butter will have a uniformly good flavor? Theoretically, yes. If 
the proper flavor is produced by a certain kind of bacteria why not 
get that kind and plant it in your cream? Simple enough in theory. 
Just tbe same thing is being done in brewing. The proper fermen
tation is clue to the growth of the right kind of yeast, and in order 
to produce the right kind you have to get your yeast and plant it, 
the result is then uniform and constant. Why cannot we do the 
same thing in eream ripening? Theoretically it is possible. Some six 
or eight years ago I began to talk about this to the dairymen down 
in my part of the country, and of course they laughed at me. They 
are laughing, some of them, still, and will continue to laugh, per
haps, for a short time longer. But they do not laugh as much as 
they did. I tell you there is no question but that the future of 
dairying is going to see the application of just that same principal 
to cream ripiening that Pasteur applied to beer fermentation. It is 
coming, how soon we cannot say. It was some six years ago that 
it was first thought of by a Danish bacteriologist named Storch. 
It occurred to him that it might be possible that he could get the 
right kind of bacteria, could cultivate it and give it to the butter
makers and they could put it in their cream. He tried it and had 
some success. He was followed in Germany, and in the last five or 
six years the proce:-;s of using what are called pure cultures has 
become somewhat common in certain regions in Germany and Den
mark. A pure culture, let me explain, is nothing more than a large 
quantity of one particular species of yeast. It is like a bushel of 
one seed corn. A pure culture of bacteria is a great quantity of 
one kind of bacteria. ~ow in Germany and in Denmark for four or 
five years there has been a growing use of pure cultures for cream 
ripening in exactly thiR line that I have been describing. The bac
teriologist, has developed the bacteria, has first fo~nd the right kind 
and then caused it to grow in his laboratory. Then he gives it to 
the butter maker, the butter maker puts it into his cream, and has 
a greater uniformity in th~ ripening process. In this country, the 
process has never been introduced to any extent until within the la:-;t 
njne months. One of these pure cultures was introduced two or 
three years ago, but it was never used except in a very few experi
m(·ntal instances. '\Vithin the last year the matter has become very 
ccmmon, and at the present time in our '\Vestern states particularly, 
pure cultures are bejng used quite a little. 
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:Xow I did not come down here to-day to say anything in regard 
to any particular culture of bacteria. I suppose some of you know 
that I haw~ been fortunate enough to have obtained one kind of bac
teria which has been producing some exceptionally good results in 
butter-making. I did not come down here to tell you about that, 
but to suggest the general principles of cream ripening. I do want 
to point out one fact in connection with this use of pure cultures in 
cream ripening. There have been, six or eight different kinds of 
pure cultures put upon the market for the use of butter maakers. 
By six different kinds I mean s.ix different species of bacteria have 
been used, one man using one kind and finding it good and intro
ducing it to his friends, and another man another kind. There are 
thus perhaps eight pure cultures in use in Europe. We find in the 
usr, of these cultures two different principles, and the two different 
principles have depended on rather peculiar facts. I have been 
speaking this afternoon of what I have called cream ripening. That 
term is probably familiar to you all. It is a term that is common in 
thiP part of the country and quite common in many other parts of 
th,: country; but in still other parts of the country and uniformly 
i11 Europe you never hear of cream ripening. They always speak 
of cream "souring." Of course you know that the ripening of cream 
sours it. That is its most noticeable characteristic, the cream 
always becomes sour when it is ripened. Nmv as a result of that, 
all of the European bacteriologists who have been trying to get 
bold of the right kind- of bacteria to use for the purpose of ripen
ing cream have been hunting after bacteria that will sour the cream. 
Those pure cultures that I have been speaking of, are almost 
entirely sonring organisms. If you add them to the cream, it will 
sour, and if you add them in large quantities, the cream will sour 
vtry rapidly. As a result, those cultures cannot be used in ordinary 
cream without first destroying the g·erms already present. If you 
take cream such as is brought to your creamery, that is already 
beginning to sour, and add to it a large quantity. of one of these 
pure cultures, it will sour so fast that you will not get the proper 
results. And so it is necessary to have the cream pasteurized before 
the pure culture is added. 

The other principle, upon which one of these species used, has 
been devised, is based upon the idea that the flavor, which is what 
,ve are after in the ripening, is produced not by an acid germ nec
esrnrily, but it may be produced by germs that are not acid pro
ducing. One of these pure cultures that I have referred to is a 
species that does not sour the cream, at least it sours it scarcely at 
all. This organism can be added to the cream without pasteuriza
tion, and jt does not hasten the souring. 

AU this perhaps seems to you fanatical, or fanciful or absurd. 
There are, however, at the present time, at least 300 creameries in 
thi:;; country, making butter varying all the way from 200 to 1,000 
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pounds a day, that are making all their butter by the process that 
I have just been speaking of, namely, they put into their cream one 
of those pure cultures of bacteria. This has all be1m developed 
within the last nine months, the most of it withb1 the last four 
ruonths. The number of c.:reameries that are using· these pure cul
tures for this purpose is increasing· very rapidly at the present time, 
anc!. they claim to be perfectly satisfied ,vith the results. I do not 
c.:i.re to go into the results here, I am simply after the principle. 
A.::1 I hnve :,,aid, at least 300 creameries at the present time are using 
this method that I a,m attempting to clescribe to you. The method 

consists simply in taking a certain species of bacteria and cultivat

ing it until they are very numerous, then putting them right into 
the cream. Being added in superabundance they grow there and 
produce a flavor. Then when the cream is churned the flavor that 
v;a~ lacking before has been obtained. rl'his method has been intro
duced into many a creamery that was unable to get the proper fla
vor, and the flavor has come. It has been introduced into cream
eries where the :!favor vrns bad and the bad :flavor has been replaced 

by a good one. 
I think you will agree with me that the theory of ripening cream 

with these pure cultures is a correct one. I think you will see that 
it fr. the identical thing that is done in brewing, in the manufac
ture of beer; that the use of these pure cultures is just the same 
a:'l the use of comprcf.:sed yeast in your household affairs; and that 
th~ proper flavor is obtained b}' the proper use of the proper kind 
of bacteria. 

Now I may, perhaps, be permitted a little prediction. You want 
to knov;r what the fnture of dairying is to be. The future of dairy

ing-, in my opinion, is to be this; in the :first place the use of the 
process of cream pasteurization wm increase. In the future all of 
the creameries that want to make A No. 1 butter, and get the high
est prices, will pasteurize their cream and then add to it a 
pure cnlture of bacteria, for the purpose of ripening it in the proper 
way and giving the proper flavor thereto. 

I think th:1t I have taken now all the time I should unless a dis
cussion of the subjeet is wanted, which could be brought out better 
by questions. 

Let me, in a word, summarize both the practical and the theo
rt-t:ical results, as gh-en in my talk this afternoon. 

First, the ripening of the cream gives you your flavor, say what 

you lfli..e as to foods. Foods have an effect upon the flavor undoubt
edly, 11obocly denies it.. But say what you will, the chief factor in 
giving you your flavor is the ripening of your cream. 

Second, that ripening of the cream is a fermentation, produced 
not by yeast but hy hac·teri:::t. 

Third, the proper :flavor, the gilt-edged quick grass flavor, call it 
what you please, the high priced flavor is produced by some kinds 
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of bac+,eria and not by others. Bad flavors are produced by some 
khids of bacterfa and not by others. 

Fonrth, there is no absolute rule that I, or any one else, can give 
you, by means of whfoh you can rigidly avoid getting the improper 
species of bacteria in your cream. You can very greatly remedy 
matters by strict cleanliness, remembering that the source of most 
of the mischievous organisms is :filth, filth on your cow, on her 
udder, in the milk ducts, clinging to her hairs, in the milk vessels, 
on :'lrour bands, on your clothes and in the dust from the food that 
you have stirred up before milking. Cleanliness wm enable you 
to avoid many of them. 

Fifth, cleanliness will not enable you to get the proper flavor 
producing species. Whether you have them or not is largely a 
matter of accident. Most localities in the country have some of 
them. Some localities haYe better ones than others. 

Lastly, it is a perfectly possible thing, and in my opinion a per
fect]y practical thing to furnish a. creamery with the right kind 
of ftarnr producing· organisms, that the creamery operator may 
introdnce it into the cream and thus be sure of getting the right 
flavor. 1'he resu]t of this will be, above all things, in the greater 
uniformity in the cream ripening; and in af greater uniformity in 
the butter that is proch.lced. V"Vhen our butter-makers learn to 

introduce into thei.r cream for ri11ening, the kind of organism that 
they want, then they will not be afraid o:f: the season when the cows 
go to grass in the spring, nor when they come from the pastures 
to the barn in the ,vinter. Then they will not be troubled by 

occasional instances of bad butter. Then, and not till then, will 
the same uniformity in cream ripening he intr(J(luced in our but
ter-making as has been introduced in the process of fermentation 
in beer. 

Ques. Can these men a11d women, situated as they are to-clay, 
do an~·th.ing- to get into their cream the good kind of bacteria, and 
if so, ·what? 

Ans. There is ah~olutely nothing that they can do so far as I 
know, beyond the matter of getting· these organisms through 
dairying concerns. There are seTeral cultures that are being slowly 
put upon the market and being intro(lucecl. They have been intro
duced not only in crearn.eries bnt in private dairies. A.part from 
that I know of absolutely nothing: that win ensure the presence of 
the right kinds of bacteria in ~·our cream; but I think I have stated, 
and I repeat it, most of the organisms are h~rmless and most local
ities have some good organisms. Consequent]y strict attention to 
cleanliness is the lJest panacea for the evils in cream ripening that 
we haYe at the present time, unti] there is a wide introduction of 

pure calhues. 
Ques. vVould it be of any nse, or feasible, to use a pure culture 

in cream that has come in ,vith the cream gathering system in all 
stages of fermentation? 
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Ans. In connection with that there are two matters which I 
might speak o.f. Before answering Prof. Jordan's question, let me 
mention, first, another method of obtaining cultures which per
haps gives a little better answer to the question of our chairman; 
and that is in the use of what are called natural starters. You can 
all of you, perhaps, help matters a little in this ,vay, perhaps 
decidedly so. Suppose, for instance, a creamery should have 100 
patrons, and suppose the butter maker should, by a little exped
menting, find one patron that always had good cream. Then let 
that b11tter-rnaker take two or three gallons of cream from that 
patron and allow it stand in his creamery for twenty-four or forty
eight hours and get decidedly sour. Let him then pour that into 
his vat, and he will have what is called a natural starter. He will 
have then the be8t chance of getting the proper flavor that he can 
have with tbe comrr...on methods. He takes the best cream he can 
g-et and lets the bacter~a grow until they are very numerous, and 
then adds that cream to the vat, and the bacteria i:Q. that cream 
wm help to prodnce the proper results. 

Now~ to ans,ver Prof. Jordan's question, Is it possible or advan
fogeous to use these pure cultures in mixed cream that has been 
brought to a creamery and is already inoculated with this host of 
organisms, yes, it is; and up to the present time in these 300 cream
eries that I have been speaking of, more striking results have been 
obtained under thoi:;e conditions than have been obtained in using 
separator cream. The explanataion is simply this; the cream is 
brought to a creamery from a hundred different farms, perhaps, 
and contains mixed bacteria, no single species of which will be in 
very great preponderance. Each farmer will contribute perhaps 
hall' a dozen kjnds, some of which may be the same kind that 
another farmer contrib11tes, but, there will be no great preponder
ance of any one of them, a host of species but none of them particu
larly abundant. Now if yon take a pure culture that is known to 
produce flavor, and let it g-row in yonr laboratory or in your cream
ery until you get a large culture (by a large cnltnre of course I 
mean a cnlture containing a vast number of organisms) and pour 
that into that mixed lot of cream, you have added to that mixed 
cream perhaps 1,noo,000 of the kind of bacteria you .want to every 
one of any other kind that may be there. That 1,000,000 will grow 
i:;o much faster than the otbers that they will actually produce their 
own fl.ayers and conceal the effects of the injurious ones. Among 
the creameries in this country, this use of pure cultures has been 
tried in cream that has been gathered in this way once a day, cream 
gathered. every two days, cream gathered twice a week and in sep
arator cream which is nbso]utely fresh. The butter produced from 
the separator cream is alvl'ays much the best, but the improvement 
that has been made in the butter manufactured from gathered 
c:ream has been very striking. so much so that in a letter which I 
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receiYecl from an efficient inspector of butter in New York, he 
stated that he had had some butter from the separator system and 
some butter from this system and could not distinguish between 
them. These pure cultures have been used in making butter 
according to the gravity system, where the cream is brought in 
from a host of different sources, and the butter has been lifted 
nearer to the level of that made from separator cream. It has not 
quite reached that, in any experiments that I know of, but it is 
decidedly nearer to it than it was before. This is simply due to 
the fact that the using of a pure culture inoculates the cream with 
thousands of the kind of bacteria you want to every one of the kind 
that you do not want, and those thousands grow so fast as to oblit
erate more or less the effect of the others. 

Prof. JORDAN-Will the organism reproduce itself in kind as 
surely as a pig, wHl produce a pig, and a cow, a cmv? 

Ans. I wish it were absolutely possible to answer that ques
tion. It is a question that our bacteriologists have been puzzling 
over for thirty years and have not quite settled yet. Nevertheless, 
I can say this, in regard to some of the pathogenic germs, it is cer
tain that they do not continue indefinitely to have the same char
acters that they have at first. The organism that is known to pro
duce pneumonia, if it is kept gro"ving in a laboratory for three 
,veeks, ceases to have the power of producing pneumonia. On the 
other hand there are species that are positively known to retaiu 
their characters, I may say indefinitely. In 1882 Prof. Koch dis
covered the organism that produces tuberculosis. That organism 
has been growing· from that day to this, and has now exactly the 
same characteristics that it had at first. Sometimes they change, 
but at other times they certainly remain constant. 

In regard to these organisms that have been used for ripening 
cream, practically nothing is known; at all events, I have no knowl
t>dge of any except the one that I have personally found. That one, 
which has been named by the butter-makers of the country B 41, 
was found two and a half Jrears ago in Chicago, in milk that was 
sent from Uraguay. I have kept it for two and a half years 
under constant observation. I have put it under every condition I 
<:ould think of, changing conditions of temperature, heat, moisture 
and food, and I cannot see that it has changed its characteristics 
in any respect. But to make any absolute, sweeping answer to this 
question if; impossible. 

Question by Prof. Jordan. Is it a fact that several families or 
species can grow in the same liquid, or will they quarrel, and one 
must have the house to itself;! 

Ans. 'fhe probability is that a royal battle goes on in the cream. 
'l'he mixed cream that is brought to the butter-maker's vat con
tains, we will say, forty different species of bacteria, and they will 
undoubtedly have a royal. battle with each other during that twen-



120 BOARD OF AGRICULTURE. 

ty-four hours in ·which the cream is ripening. Some of them are 
driven out of existence, or at all events do not get a chance to grow; 
others get the ruas.tery. :Now it is not proper to say that in any 
case any one obtains absolute control of the cream. At the end of 
twenty-four hours you will find a great many kinds that a.re numer
ous, and more n11mero11s than they orig·inally were, while others 
t.hat were there at first wil1 be crow<led out of existence. Some will 
hase grown slightly, others prodigiously. But as a rule the ones 
that grow the most rapkl'ly and produce the most permanent 
results, are those that arc present in the greatest aqundance at 
first. Tb.at is a princip1e of bacteriolog·ists, called "mass culture." 
By inocufatjng· the cream ·with a host of one kind, those present in 
small quantities can be aimost exterminated. That, of course, is 
a pnrt:ial reason why the use of pure enltures may be feasible in 
unpasteurized cream. By adding to such cream a large quantity 
of the right kind of organisms, the others will not get a chance 
to mnltiply very mnch. 

Qnestion hy Prof. Gowell. Vi7hen 011r butter-makers have a lot of 

cream from ,Yhic:h they are sure they a.re g-oing to get bad butter, 
they seek to mask the flavors of that butter by salting it heavily. 
Does the introduction of these bacteria simply mask the bad flavor 
or does it impart the fine flavors we are looking for? 

Ans. I do not believe it is possible to answer that question 
positively at the present time. You must hear in mind that this 
particular or~anism that I am familiar ·with, has only been used in 
creameries about nine months, and that is rather too short a time 
to get all the data necessary. I c~m simply tell you some experi
ences in this line. For instance, two months ago, I had a letter 
from a creamery near my own home. The man wrote that his but
ter had had a bad taste all summer, and he ,vent on and described 
his methods and wa11tecl to know if I could suggest any way in 
which he could improve them, and get rid of this bad taste. I sent 
him some of tbis organfam tr., see what he could do with it, and had 
a letter from him a short time aftervrnrcls in whiC'h he said that a 
week after he received the culture, the bad flavor had disappeared 
entirely, and there- had appeared in its place a flavor that he had 
never been able to get in his cream before. 

Another ilhistrntion comes from Iowa. The expert butter-maker 
of a ver3r large firm, a :firm that handles 3,000,000 pounds of butter 
a year, hacl been nccustomecl to ripen his cream having the vat 
covered with some tight c0vering. It ·was cream from the gathered 
cream system. He sa,id he hacl found that after the cream had been 
ripening for twenty-four hourf. it would have a very unpleasant 
odor, and vvhen he took the cover off he would always turn his head 
away so as to let the first ock,rs go of!' in the air. But after having 
inoculated the cream vvith this organism he never had that diffi
culty. The odor<, obtained were sweet from the first. So far as 
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tho:,e fac·ts go 1 think you will see that they rather indicate that 
the presence of the pure C"'nltures doeR not simply mask bad flavors 
but produces good :flavors. It prevents to a certain extent the 
development of bad fla,yors. and stimulates the development of good 
ones. 'rhat seems to be the fair inference from what cfata we have 
at the present time. 

Ques. Is it practicable to b:ive a natura,l starter in private dairy
ing, as you Lave spoken of in associate dairying? 

Ans. I shonlrl say not as I described it. If a private dairyman 
w::i.nts to 11se a nritural starter I should say his only way of doing 
it wo11ld be to find a friend some·vvhere near who made better but
t<>r thrm he did, and get some or this man's cream as a starter. 
You could not ,vell take a part of your own cream and g·et a natural 
starter. Perhaps if you bad a (lozen cows you could get a starter 
from Pach cow ancl see ,vhich worked the best, but it would be 
rather a long and nnsatisfactory process. The use of natural start
ers is becoming somewhnt common, and the use of starters in 
creameries is spreading with immense rapjdity all elver the world. 
There is no question but that in th<~ course of a short time, no 
creamery wiil a,ttempt to make butter without using some kind of 
a starter. 

Ques. In the illustratio11 used this -forenoon in regard to the tur
nips, do you consider that that butter would have ha.cl the turnip 
flaYor had the co,vs not eaten the turnips, but merely been shut up 
in tbe barn with th~m? 

Ans. I do not t.hink the fact that the c:ows ate the turnips had 
anything· whatever to rlo with it. The fac"t, that the man could pro
duce good tutt0r and still feed turnips would indicate this. I do 
not mean to say that nothing that the cow can eat can flavor the 
milk, 11or r1o I me:an to say that it is impo.<osible that the turnips that 
the cow eats may sometimes f:l.avor the milk. But in this partic
ular instaDce where the barn ,vas shut up, containing the decaying 
turnips, T think the flaYor ,vas cT1.1e to absorption. There are vari
ous kinds of food that affect the milk and the butter, but in that 
immer1iate instance the had flavor Yvas plainly clue to the absorption 
of putrefying ga~es. 

Question by Prof. Bartlett. Have not the foreign investigators 
obtained better res11lts from using two or three kinds of bacteria 
than from using any sing]e one? 

Ans. Practic·ally- noboc1y knows anything about it. The cultures 
that are on the market in Europe are practically secrets. The prob
ability is that the answer to your question is yes. I think there is 
very little doubt that the best results are to be obtained from the use 
of more than one species, but nobody knows what these commercial 
products are. 

It should be stated, perha1Js, that in the most recent foreign tests 
that I have seen, the lactic ferments that have been used have not 
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produced results m1y better than those of the best kind of natural 
starter, made from the nicest cream. 

Ques. Is cream invariably the medium of these pure cultures for 
commercial purposes'? 

Ans. Oh! no. The pure cultures for commercial purposes are 
distributed in various ways, some of them in the form of milk, oth
ers in the form of a po.vder. One that I have a knowledge of is dis
tributed in a form that is practically like a yeast cake. It is simply 
a little glass tube with something like dough inside. These forms 
are more convenient for distribution than milk or cream. 

Adjourned to Thursday evening. 

REMARKS BY MR E. A. HARRIS OF BOSTON. 

Mr. CHAIR.'IAN, LADIES AND GEN'l'LmrnN: I have noted with a 
great deal of pleasure a decided improvement in the quality @f the 
butter exhibited here to-day, in comparison with the exhibit at 
Farmington last year. 1.rhe distinctively Maine flavor, as we have 
called it in Boston, seems to be vanishing, much to my joy; and the 
decidedly objectionable flavors are not nearly as numerous to-day 
as a year ago. There has been a wonderful improvement in the 
packages of butter, especially from the creameries. I never saw, 
anywhere at any time, butter more attractively placed in tubs than 
I have seen here to-day. Great care has also been exhibited in 
nearly all of the printed butter; great pains evidently has been 
taken. Although the highest score to-day is a little below the high
est at Farmington, I think that the average will be considerably 
above the average of last year. The highest score to-day is 
ninety-four and three-fourths, but there have been several very fine 
samples of butter, quite a number that have ranged above ninety 
which I think is very creditable indeed at this season of the year; 
and I congrat11late the dairymen of :Maine upon the progress that 
has been made d11ring the .last twelve months. Last year I remarked 
that l\Jaine had not kept up "-ith the procession, but this year I 
think she is gaining upon it. 



DAIRY :MEETIXG. 123 

A BREAD AND BUT'l'ER LECTURE. 

By 1Hss ANNA BARROWS. 

LADIES AND GENTLEMEN: The subject of 
the lei,;son to-night is a large one; and while 
at first hread seems to have no direct con
ne<:tion ·with a dairy meeting, still the most 
of the butter that we consume is used in 
conjunciion ,vith bread, so it seems appro
priate that bread should have a place in the 
,vork of this association. As I am to-night 
to use a sHghtly different form of oven 
from th::it which is commonly used I shall 
give a fe,v words of explanation in regard 
to that, e8pecially as I already have some 
dishes cooking in it. 

The principle is 1he same that is carried out in refrigerators, 
only in this c::ise instead of keeping the heat out we are trying to 
keep the heat in. 'There is a non-conducting substance all around 
the oven, a sort of jacket, as you will see by the thickness of the 
walls, and that retains the heat i:;o that there is little or no fuel 
wasted. ln our ordinary cooking stoves, there is a great waste of 
fuel, but here about ninety per cent, it hi estimated, is used. This 
oven is heated by an ordinary lamp, which has a black chimney 
because less heat is radiated from it in that way. Lamps of differ
ent sizes may be used. The lamp was lighted at about four o'clock, 
and betw·een that time and five o'clock, an Indian pudding, some 
small loaves of brown bread and a piece of tough meat were put 
into the oven, and those have remained there until the present time 
with little or no care. During the evenjn~ I shall bake, or partially 
bake, a fevv more articles, but the principle of this oven is such that 
jt requires a rather longer time for cooking than the ordinary stove 
oven. It h; estimated that it usually requires once and a half or 
twice ns much time for the cooking. The heat is more gentle and 
it takes longer to do the ,vork, hut the result is better than in our 
ordinary Rtoves, where too often the outside of the roast or the loaf 
of bread or cake is scorched before the inside is properly cooked. 
In baldng bread, or anytMng that is made with yeast, it is best to 
put it into the oven before it has risen quite as much as it would 
have to rise before baking it in an ordinary stove oven, because the 
rising process continues in 1,he oven for a little time longer, on 
account of the more moderate heat. '!'hat is all I have to say in 
regard to the oven unless some one here has some questions to ask 
during- or at the close of tbe evening's work. 
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I have 1,ere a pan of bnns which were made up about three o'clock 
t.his afternoon, and were put into the pan about an hour a.go. They 
are now nearly doubled in bulk, and that is the test that we gen
erally apply to all raised dough. When it is double in bulk it is 
Teady to bake. I shall pnt these into the oven now, as they are in 
a good condition t.o bake, and allow them to bake for about an hour. 
A little later if we have time I may prepare another dish showing 
the use of the oven further, but at the present time the. pan of 
bread which I have here evidently requires our attention, and while 

I am putting that into the pans I will explain the general process 
of bread making. 

It ·would be quite impossible in the short period which can be 
devoted to this topic to-night, to cover the subject of bread making 
fully. It is far too large a topic for a single evening. In giving a 
bre:1d lesson, ,vbether in a practice class or a demonstration lecture 
of this sort, it is my custom to have some of t.he bread already raised 
to shape and put into the pans, :rncl then ,vhile that is rising the 
second thne, mix more brPnr1. 'l'o-ni~ht I shall not mix more bread 
but vYi1l tell 1\xaetly ·what has been clone vYHh this, and while 
('Xplaining that, explain the general proce<::s of mixing bread. 

I trnst that ewry <me who is here to-night was here this after
noon and heard the explanation ·which Dr. Conn gave of the brewing 
tusiness, and the progress made in that direction. It is rather a 
shame to 1rn, bnt I suppose it is strict.ly true, that the most that we 
know abont yPnst has been learned not for bread making but for 
beer making. A few years ago I had an opportunity to go through 
a large brewery near the city of Boston, and when I saw the care 
,vhich waR given to every detaH of the process and the absolute 
c:]eanliness of every part of. the work, I thought if we bad only put 
bre'.ld-making on such a plane as that the breweries would have less 
work to do. The procesr; of bread-m::i,king as carried on in our 
houses is not, always up to the standard. There is much for all of us 
to learn, but I think t.h<it it is wonderful that we succeed as well as 
we <lo in onr houses when there are so many other things to be done 
at the sa~'l1e time, beeause bread is something that really should have 
closer attention than it often gets. That is one difficulty in making 
bread and h~aving it to rise in a hall like this where the temperature 
is ·rnrfablc and v\·he_re there are drafts, it is impossible to give it 
quite the care and atte11tion that it needs. As I was coming here 
this forenoon I heard one gentleman on the train say to another, 
"}, .. t what temperntnre do you churn?" I wondered how many 
bousel,eepers had reached the point of watching the temperature at 
which the bread is left to rise. When we stucl.v all these things as 
c:arefully as .it is necessary to study them ,vben our food has a com
mercial value, then we shall have better standards and better re

sults. 
This bread was made from a. pint of liquid and three pints of flour. 

This afternoon I used mi.1k as the liquid becnuse milk was very 



DAIRY MEETING. 125 

abundant here, but v,e may use milk or water, or half milk and half 
·water. I suppose eYery housekeeper has her preference and ,vill 
Yary her mixing according to the material that is most convenient. 
The milk was scalded, and I then put into the pan a tablespoonful 
of butter, a tablespoonful of sugar and half a. teaspoonful of salt; 
then, after the milk had c:ooled a little, a half yeast cake. After 
these things were all dissolved and well mixed with the milk, I 
stirred in three pints of flour, or enough to make a dough that can 
be easily handled. I kneaded it a fev,r moments in order to get it 
into shape and then left it to rise. Half an hour ago I cut this down 
slightly, bee;ause it had alrearly risen to fully double the original 
bull,:. Now J ,vant to get this into shape to put into the pans, and 
I wish to do it without the addition of any more :flour. The addition 
of flour now wonld retard the process of rising considerably, and we 
do not vdsh to do thnt. Tbis quantity of bread is sufficient to make 
a small loaf and a panful of rolls, or it would make two small loaves. 
One of our greatest mistakes in bread-making is that we make too 
large loaves, rolls or biscuit, placing them too close together in the 
pan, so that the bread does not get sufficiently baked. And that is 
where the people who advocate the use of baking powders instead 
-of yeast can make a point ~tgainst us, because these large loaves and 
biscuit placed together in the pans do not always get thoroughly 
cooked, and there may be some traces of the yeast fermentation 
that are not destroyed. 

In regard to kneading bread, it seems to me that a great deal 
of time is wasted. I think that when the bread is first mixed 
it is not a bad plan to knead it long enough to be sure that 
t,here are no lumps of flour. The old fashioned way of making bread 
wa~ to rnt the flour in the pan, rub the shortening into that, and 
then make a hole in t.he mic1dle and put in the yeast, sugar, salt and 
everything else that might he used, and proceed to mix the dough in 
that ,vay. Very fevv cooking schools follovv that plan to-day. 
There ttre several reasons. In the first place, it is easier to deter
mine the quantity of bread by a given amount of liquid than by a 
given amount of fl.our, because flour varies so in absorption of liquid. 
The liqnid '.vi.11. be a more correct measure of a given quantity of 
brenrl. 

Another thing, it i::; a waste of time and strength to rub short
enjng into the :flour for such a purpose as this. A little later I shall 
speak of other cases where we may wish to rub the shortening into 
the flour, but not for bread, l>ecanse the bread is better made with a 
warm liquid: and if we make the bread with a warm liquid why not 
use that to soften the shortening that we may use, and thus cany it 
smoothly and evenly through the dough. 

Again, if we use sugar and salt in the bread, these are more per
fectly mixed with the dough by dissolving them in the liquid; and 
the yeast also is more perfectly mixed with the liquid. Thus we can 
mix the shortening, sugar, salt, yeast and liquid perfectly, and then 
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mix in the flour. ,vhen we get in flour enough so that the dough 
separates ea~ily from the edges of the pan, we know that we have 
~uffieient flour to make it possible to handJc the bread. If we are 
using pastry flour, or winter wheat flour, ,ve shall find that it usu
Hll.v requires more than when we use the spring wheat, or ordinary 
bread flour. I do not know the brand of the flour which I am using, 
but it is one of the spring wheat flours. 

In shaping the dough the first time,I take it out on the board and 
knead it for a few moments, and then I have no objection to work
ing in a little more flour, because the flour in the dough has not 
undergone any chemical change sueh as takes place in it while ris
ing. But now I do not want to work in any more flour,as the dough 
is stiff enough to handle easily, and I can handle it without the addi
tion of anJT flour. l\f y idea is that many people knead bread at this 
stage a long time because the)· add more flour and it is necessary to 
knead it to work that flour in. I have seen a loaf of bread the outer 
erust of which wcis hard, dry and crackly, almost pebbly. This sort 
of roughness showed that the flour had not been perfectly worked 
in at this time. But if we add no fl.our, all we have to do is t.o work 
the dough until it is smooth and there are no air bubbles in it, and 
then put it into the pans. I haYe the pans about half full, because 
I must gjye r-;pace for the bread to double in bulk in the pans before 
it is ready to bake. 

To go back to the ingredients, some persons may prefer to use 
sugar, salt and shortening ,and others do not use any of these sub
stances. It is somethnes said that salt is the bridle which holds 
back the yeast from working too actively, while sugar in moderate 
quantHies is the spnr """hic-h hurries it on. A little sugar undoubt
edly helps in the fermentation. Some people prefer not to put 
shortening into the dough, but to r11b a little over the outside of the 
dough ,vhen they put, it to rise. In that way the fat prevents evap
oration from the surface of the dough and there is no danger of a 
dry crust forming on the outside while it is rising. The fat tends to 
retard the rising, vrhen it is put into the dough, so that many per
sons prefer to rub a small quantity of butter or lard over the bread 
rather than to mix it with the dough. 

In regard to the quantity of ?east, I made this bread up about 
four o'clock and vsed a generous half yeast cake. If I were making 
bread np now to rh:;e over night, I should use less than a quarter 
of a yeast cake. I ndght have made the bread np at six o'clock and 
had it rea,'ly to handle now by using a whole yeast cake. We then 
may var;y the proportion of yeast according to the time that we have 
at onr command for this purpose. 'l'he compresed yeast, such as so 
many of us use now, does the work rather faster than the old fash
foned home made yeast. And by the way, I wonder if many of the 
ladies thfa afternoon, in hearing Dr. Conn speak of borrowing some 
cream vi'ith the proper flavor iu it from the neighbors, were not 
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reminded of the old fashion ,vhich some of ns still follow, of getting 
some ;yeast from our neighbors ,vhen our yeast jar is empty, with 
which to start some new yeast. That shows that there is a similar
ity between the action of the ferments of ,vhich Prof. Conn was 
~.peaking this afternoon and the action of the yeast. Therefore, 
because the subject has been so fully co,ered this afternoon I shall 
say very little about it to-night; hut simply state that yeast belongs 
to a low order of plants, it is one of those ferments. There is a 
great Yariety of yeasts, and by careful selection for a great many 
generations the human race has finally found that there are certain 
species that do the work better than many others. 

The story is an old one, and yet a good one for us to think of, that 
the probable 01·igin of yeast was that in some warm climate, where 
in the early days of civilization dough was simply flour mixed with 
water and baked, some of that dough was left over from one day to 
another and the ferments which are always present in the air settled 
npon tl1is dough and began to work in it and thus it became light 
nnd full of air, and that lot of bread was rather preferable to some of 
the previo11s ones; and' by some such accident as that, the experi
ments gradually developed into our yeast. As there are so many 
varieties of these ferments, and we learned from the talk this after-
11oon what <'Onstant trouble they are causing the dairymen, it is not 
to be wondered at at all that occasionally some bad ferments should 
get in with our yeast and the work should not proceed as satisfac
torily as before. 'l'hat i8 a sufficient explanation of many of the dif
ficulties which people have in making bread of yeast. These little 
compressed yeast cakes have accomplished a great deal in that they 
give us a fairly ,mi-form standard. Of course many housekeepers 
prefer to make thefr mvn yem,J, or are so far fron1 the centres 
where these yeast cakes can he obtained fresh that they cannot well 
use them. Stm I suppose the bread is very much better as a whole 
throughout our land, than it ,vas before the centennial celebration 
at Philadelphia in 1876, whfoh introduced these compressed yeast 
cakes to us. 

I have been shaping the remainder of the dough into little biscuit. 
Often with a class, after every pupil has shaped the bread into a lit
tle round ball, we go on to the next stage, which is to roll it out a 
little further until we get what is known as the finger roll, and then 
carrying this still further we get the long stick which may be coiled 
or twisted to make any of the fancy shapes we are all familiar with. 
These little rolls, with crusty surfaces, are much more wholesome 
than rolls put closely together in the pan and allowed to rise until 
they are soft and high in the mid<lle, with very little crust. 

·while there has been a great deal of progress in bread-making, 
still I think that, as a whole, our cooking has staid behind, except 
in cases where the cooldng has a direct commercial value. We find 
more progress, so far as improved appliances and methods of work 
are concerned, in hotels, restaurant8 and places of that description 
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thall ·we do in our houses where there is no direct commercial value 
phct'cl ou the food, 01_· on the time c,f those ,Yho prepare the food. 

rt is a, large question, hut I am coming more and more to the con
clusion that oi1e rernson why so many young women are ready to 
leave their homes and go out to work elsewhere is that there is no 
direct 111oney compensation for the work that they do at home, and 
becanse the kitcb8ns nre not kept up to the times. Utensils of all 
sorts ,vill be bought for the farm, ,vhere there is to be any direct 
money returns, but the kitche11s :=tre not well provided with all sorts 
of appliances, and it is really a. mald11g- of bricks ·without straw. 
And so one reason why our bousekeeping has staid behind in the 
proQ"ress of civilization is that. there is no direct recognition of the 
value of woman's ,vork. 

Sometimes Vi'e are not ready to heiie,e that much progress is being 
made, and are q11it.e ready to be ·~ontented with the way in which we 
hr.ve alw:i.ys done cliJ-ferent things, and I think it is a good thing for 
us to look back occasionally and see hmY people did thi.ngs one hun
dred or two years ago. In reading- for the talk which I wanted to 
give to-nig·ht I came :1cross one or two little things which I would 
like to rcfl<l J1ere ~imply as an illustration of the progress that has 
been made in butter making. 

Bntter rnakiug- c:harrn. A writer i.n 1685, mentions "That an old 
woman in Essex came into the house when, as the maid was churn
ing the "bntter, 1:rnd having lah()red long and conld not make her 
butter come, the old ·woman t0ld the maid what was wont to be done 
v,,hen she was a maid, and also in her mother's time, that if it hap
penetl their butter wou)d not come readily they used a charm to be 
said OYer it; ~.vhilst yet it ,vas in beating and it wou]d come straight
wayf5, and that vvns this: 

"'Come, butter, come! Come, butter, come! Peter stands at the 
gate, waiting for a b11tterecl cake, come, butter, come!' 

" 'This,' said the old woman, 'being· said three times, will make your 
butter come, for it wns ta11ght my mother by a learned churchman 
in Queen Mary's clays, when churchmen had more cunning and 
co1.1lcl teach people many a trick that our ministers nowadays know 
n.ot.'" 

Another story is told of the household of Sir Thomas Moore by 
his daughter Margery. 

"Grievous ,vork over nighte with ye churning. Nought would 
persuade Gillian but that ye cream was bewitched by Gamme Gur
ney who was visiting last Friday with her dole, and hobbled away, 
mun...ping rmd eursi.ng·. At all e, ents ye butter would not come; but 
mother was ref'oh"ecl not to haYe so much good cream wasted, soe 
sent for Be!'ls and mt•, Daisy and Mercy Griggs, and insisted on our 
chnrni11g in turn unt.H ye butter came, if we sat up all nighte for it. 
'Twas a hard saying-, and might have hampered, like as Jeptha his 
rash vow. Howbeit, so soon as she had left us we turned it into a 
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frolic and sang Chevy Chase from end to end to beguile time, 
ne'ertheless ye butter would not come. So then ,ve grew sober and 
at ye jnstance of sweet Mercy chanted ye 119 psalm; and by the 
time we had attayned to Lucerna pedibus I heard ye buttermilk 
separating- and splashing in right earnest. 'Twas near midnight, 
however, and Daisy had fallen asleep on ye dresser. Gillian will 
ne'er be convinced but that our Latin broke the spell." 

There are a great many cases in our housekeeping when we have 
thought there was some spell or some luck about it; and yet if we 
could once get do,vn to the centre of things we should find that 
there is a reason for every part of our success or failure. Many a 
time in bread making we shall find that our success, or lack of 
success, comes from attention or inattention to the proper tempera
ture of the bread. Yeast, as has been said, is a little plant; a very 
]ow order of plaut to be sure, but nevertheless governed by the laws 
that govern other forms of plant life. The son that it likes to grow 
in, is the doug-h made from ,vheaten flour. 'l'he flour alone is not 
suffieient, it m~JSt be moistened, just as the soil must be moistened 
for any plant to grow. Then the dough must be kept at a suitable 
temperature. The yeast does not Jike to be kept in a very warm 
place for half an hour, and then put in a very cold place for a time 
and then hack again in a warm place; nor to have one side of the 
pan hot and the other ice cold. Occasionally ,ve find that, when we 
have put. our pans of bread against the stove so that they may rise 
as fast as possible, and have neglected to turn them, the dough on 
one side is baked and on the other sjde has hardly risen at all. The 
better \'vay is to put the pan of bread into a pan o.f warm water, and 
change the water occasionally so that it can be kept at a nearly 
uniform. temperature. It is not easy to keep the temperature uni
form without a thermometer, but the days are coming when a ther
mometer will be quite as essential in the kitchen as it is in the dairy. 
The mojsturc all around the bread is an advantage in the bread 
raising. It is not enough, always, to have the moisture just under 
it, but it is a good thing to have it over it as well. Often if we set 
the pan of bread in a pan of ·warm water, the upper part may be 
cold, but there are varfous bread rajEers that are made something 
on the principle of this oven, only instead of the powerful lamp a 
very tiny lamp is used so that it cannot possibly cook the bread, for 
we do not want the bread to cook until the yeast has done its work. 
A pan of water is placed o,er the lamp and the heat from the lamp 
is sufficient to turn some of the water into steam so that the moist
ure ,vorks all around the pans of bread, and the heat is kept uni
form. The door is made of glaia;s so that we can see what is going 
on inside. It is posi:;ible in that way to calculate exactly the time 
required for the raif:iing, as is not possible in a room where there are 
drafts and wlu~re the temperature is variable. I suppose every one 
of the housekeepers here has at. some time, in making up bread on 
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a cold night to be left in a kitchen where the temperature may be 
variable, mixed her bread in a thick earthen bowl because that 
would part with the heat leslii readily, and then wrapped it in a 
blanket or something of that sort, so that the heat ,vould be kept 
in. Or pe1'haps put it on a soapstone, in order to keep it at the 
proper temperature during the night. A great many such devices 
Lave been banded down to us from the preceding generations, and 
we go on using them without ever stopping to think just why we are 
doing these things. The cooking schools are trying to take the 
experience of the past and join it to the knowledge of the present, 
and put it in shape to make house-work easier and so that we may 
know the ren,sons for ·whatever we are doing. The cooking schools 
are trying to do for the housekeepers something the same thing 
that the experiment station and agricultural colleges are doing for 
the farmers. 

We must consider not only the question of yeast, but of the flour. 
The winter wheat ilour is not as "strong" a flour and does not 
absorb as much water as the spring wheat flour. Then there are 
the brown flours, the graham, the whole wheat, the entire wheat, 
and many brands, manufactured in slightly different ways. We 
know that in those flours "\Ve get a great deal more of the bone mak
ing material than we do in our ordinary white flour; and it is 
strange to see hovv anxious we are for white bread, when white 
bread is really the least nutritious. The whole wheat flour is really 
much more nourishing and more satisfactory. It is not usually 
best to make the doughs from those flours stiff enough to knead. 

There is a point which again connects the bread making with the 
question of butter making. I have noticed several allusions to the 
kind of air which is present in the dairy and gets mixed with the 
cream and with the butter. It is equally important in our cooking 
that good, pure air should penetrate our food rather than air that is 
heavy with all sorts of odors. I have often thought in passing by 
some of the bakeries and hotel kitchens in the cities, where the 
kitchens come out almost under the sidewalks, that the air that is 
put into the food there cannot be as sweet and pure as it should be. 
In many of the newer hotels and club houses the kitchens are at the 
top of the house, so that, as smells go up rather than down, the rest 
of the house is free frcnn the odor of the kitc>hens; and surely the 
air that is incorporated in the food is much purer than it would 
be 11nder other conditions. All 'that is a sign of progress. The 
kitchens have been put in the basements and in the least desirable 
part in tbe ho11se because the kitchen work has so long been con
sidered drudgery. When ·we get to the point of making the kitchen 
the pleasantest room in the house, sunny and light with plenty of 
air, with a stove which does not develop so much heat that it drives 
everyone out of the room and then have this kitchen furnished with 
suitable appliances for work, we ~hall find that the kitchen work 
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will be less drudgery, and a great many of the perplexing questions 
of the day will be settled. 

I have spoken of the use of the butter or fat in the bread, that 
it was hettE>r to me]t the butter in the warm liquid instead of rub
bing it into the flour. Now there are certain other cases where it 
is much better to rub it into the flour. And first of all we must 
comdder wh;v ,ve put butter into these different doughs. Away back 
in the past, hundreds of years ago, just when I can hardly tell, as 
these nursery rhymes are rather difficult to trace, a verse was writ
ten, that we all know, ahout the pudding that was made with "lumps 
of fat as big ::1s my two thumbs!" etc. That might have appealed to 
people kss refined than ""e consider ourselves to-day, but it does 
not generally attract people now. ,vhere suet was a common form 
of fat fo doc.ghs one or two hundred years ago, there is less use for 
it all the time. Clarified fats or butter have very largely taken its 
place. The only objection to the use of butter in all these cases is 
that it is an expensive form of fat, that the fat of beef and the fat 
of the pig (lard) are cheaper forms of fat; but what I say about 
butter will apply equally well to those cheaper forms of fat. While 
butter is a luxur;v, it certainly is a very wholesome luxury. It is 
good for us to use it in moderate quantities, and we may be safe 
in using larger quantities of fat in cold weather than at any other 
time. Butter is not a perfectly pure fat, as all of us here know. 
'£here is more or less of water and casein about it, and therefore it 
takes as a rule, Iilore of butter than of other fats to make a given 
amonnt of shortening in a dough. Lard is prepared in such a way, 
that there is little or no albuminous matter remaining, while in but
ter there may be from three to five per cent ,and possibly in some 
case more. The "\vnter is also a Yaria.ble quantity. If we melt a cup
ful of bntter we find a dear yellow oil on top and a curtly sediment 
at the bottom. In very hot countries the butter is melted in this " . 
way and the oil poured off. If we have an inferior grade of butter, 
(I suppo8e it is out of p]ace to speak of butter of an inferior grade 
in such a place as this, but occasionally sorne of us are unfortunate 
enough to have some,) if we melt it and pour off the fat, that part 
may be perfectly s,,,eet, and the curdy matter at the bottom be all 
that is troublesome. 

Bread is more eaRily handled and shaped ,vhen slightly warm than 
when very cold, bnt in handling a dough which has a large amount 
of butter in it,, whether it be pastry or cakes, we shall find great 
diffi.culty in handling it if we have allowed it to remain at such a 
temperature tliat the butter can be turned into an oily, soft fat. 
'fherefore we find it better when we make such things to keep the 
butter as cold as possible. And in pastry' making it is quite common 
to chill the butter with ice, because there is such a large quantity 
used. In that way much of the difficulty in pastry making is 
removed. Really the best rule that can be given is to keep every-
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thing cold, vdth that precaution one never need have any trouble in 
pastry making. But ·when we attempt to make pastry in a warTh 
ldtchen, and the butter br fat squeezes out on the board when we 
roll it out, we cannot expect to have light pastry. When we put 
pastry in layers, putting little bits of butter all over one layer and 
sprinkling a little flour over it, and then folding it in layers, if the 
butter is soft, those layers stick close down together and when we 
roll them again they either slide off or the butter oozes out. But 
if the butter is cold more or less air is folded in, and by rolling gen
tly ,ve get a number of fine layers of dough, with butter and air 
in 8mall quantities, between them. Now the colder the air is the 
more it expands, and if the air is ice cold we get that very light, 
rlaky pastry, which is the only kind we ought to have. 

You know there is a great deal of criticism made upon us New 
England people that ·we are, too largely, pie eaters. Mr. Rudyard 
Kipling had a great deal to say last winter about his residence in the 
pie belt, and perhaps that belt extends far enough to take in Maine. 
I am not sure that such a combination of butter and flour as pastry 
vrnuld be at all desirable to give to a person with a weak stomach, 
or for a steady diet, but there is no objection to pies occasionally if 
the ingredients are mixed in such a vvay that the particles of flour 
are perfectly baked. There must be air to separate them in order 
to secure that result. 

I have shown in regard to pastry that it is very desirable to have 
the butter as cold as possible, and that would hold true with cakes, 
and with any doughs where there is a large amount of butter used. 
In cake-making we cream the butter in order to secure as much air 
as possible. If ,ve melt the butter and put it into the cake we shall 
find that it has a tendency to hold down the air bubbles of the eggs, 
but if the butter is rubbed until it is creamy there is enough albu
minous matter about it to catch and hold the air bubbles just as 
whipped cream catches and holds air bubbles. So when we make 
cake we begin with warming the bowl slightly because if the bowl 
is cold it may be difiicult to rub the butter until it is creamy; then 
we begin to work very gradually, rubbing the butter, with a 
,vooden spoon preferably, and then gradually adding the sugar to 
that. Many persons put butter and sugar together into a cold 
bowl, and then wonder what is the matter that it takes so long to 
mh them. 

There is another class of doughs where we usually find it best to 
rub the shortening into the flour, and that is the dough which is 
made light with baking powder, or cream of tartar and soda or 
sour milk and soda. With dumplings in soups, fruit dumplings, 
and all those doughs in which we use only a small quantity of 
shortening, perhaps a tablespoonful to a quart of flour, it is a 
difficult matter to rub the butter into the flour so that it is thor
oughly mixed. We may melt it and mix it with the liquid, but 
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'\vherever the dough is to be handled or rolled out on the board, we 
gain by having the mixture just as cold as possible, and even the 
melting of the butter will make a difference there. With batters 
and soft doughs it does not make any particular difference whether 
the butter is put in in one way or the other. We may find it nec
essary sometimes to use a cheaper form of fat, but it is desirable to 
be very careful about the use of butter substitutes. The use of 
inferior fat is one of the ways in which we get very objectionable 
flavors in our cakes or pastry. I wonder if we have not all been 
able to distinguish between baking powder biscuit where a large 
quantity of lard is used, or where butter is used in the dough. We 
shall find that in many cases too much shortening is used in our 
mixtures of that order. A corn cake or a muffin that has much 
shortening in it will fall to pieces when one attempts to butter it. 
It seems to me that that is a case in which it iii; far better to have 
the fat on the bread than to have so much in the dough at the 
beginning. There are two reasons-it is not as easy to serve on the 
table with a large amount of shortening in it, and the shortening 
tends to hold it down and prevents it from being as light as it 
would otherwise be. 

The buns which I have made are after the same general plan as 
the bread, but with more butter and considerable more sugar in 
them. Sugar and butter are rather solid heavy substances, and 
when we get a large amount of those things in the dough it tends 
to hold it down and make it heavy. And the yeast does not work 
as rapidly where it has too much butter and sugar put with it, 
therefore it is well for us in all these doughs to use less shortening, 
even, than the majority of recipes call for. I find very few recipes 
calling for a cup of butter, in which three-quarters of a cup is not 
really au improvement. And when we plan in that way to use less 
shortening in the doughs, the expense is not as great, and we can 
have a better quality of fat in the doughs. 

There is one other point which does not connect itself with our 
subject to-night but has a bearing on it, and that is the combining 
of flavoring with butter when it is used for sandwiches and for 
similar purposes. In many of the French cook books we find 
recipes for seasoned butter in '\vhich butter is creamed and then 
some flavoring ingredient added to it. Chopped parsley is one of 
the most common things that is used in this way. We often see it 
spread over steak. The butter is rubbed until it is creamy and 
then mixed with chopped parsley and a little lemon juice and 
spread over the hot meat. It melts and gives a good flavor to the 
meat. In the same ·way various sort3 of butter may be made by 
adding different herbs and seasonings. 

Some have carried this a step farther, and when they have 
wanted butter to be particularly fine, to make an aesthetic form of 
sandwiches, or that sort of thing, have put it for a time into a jar 
of rose leaves, or violets so that it will take the perfume, and then 
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buttered the bread. It is often desirable for our ordinary use to 
combine finely chopped meat with butter and then spread the 
bread ,vit.h this, instead of spreading it with butter and putting on 
a slice of meat. 

While talking about the question of butter in this meeting it 
seems harclly fair to neglect cheese altogether. Cheese is a still 
older form of preserving milk, it is mentioned by the old writers 
before butter. It seems to me that there are a great many ways 
in which we might use cheese where we do not ordinarily. 

I would have been glad in connection with the talk to-night, to 
have taken up some of the uses of stale bread, also; because that is 
always one of the problems in connection with bread. The best 
,vay to do is to plan so well that we shall not have any stale bread. 
I think that can be done, and yet sometimes it is hard to reach that 
point, and a great deal of bread is thrown away because it is stale 
and people do not know what to do with it. I do not think there is 
as much difficulty in the country towns as in the city, because in 
the country towns we all have some animals to which we can feed 
the bread, and it is not the loss that it is in the city. Over and 
over again I have seen half loaves of bread in the garbage barrels 
as they were being emptied. That, of course, is a great waste of 
food material. There is no particle of bread but can be used in one 
way or another if we only plan rightly. 

It has been possible this evening to touch upon this subject in 
only a very fragmentary way because it is such a large subject. I 
have tried to sho"\v some of the especial points, and what I would 
like to emphasize in leaving it is that in bread-making, and in all 
these other doughs, the important points are often disregarded 

The main thing in the bread making is to have the dough mixed 
at the proper temperature, and to keep it at the proper tempera
ture while it is rising, and when the yeast has done its work kill it 
as quiekly as you can, and be sure that the bread is baked and the 
yeast killed. 

I was so unfortunate a few months ago as to fill, in regard to 
bread, some such position as Mr. Harris has filled here in regard to 
butter. The gentleman who asked me to do this said they wanted 
somebody from out of town who could leave by the first train after 
the awards were given out. That was my first experience with as 
large a quantity of bread as I had to handle, but I profited some
what by having attended various dairy meetings and other meet
ings of that order ,vhere I found there was a certain scale of points 
to be obserYed, and I tried to arrange some scheme of that sort 
that would help me in judging the bread. The first thing I looked 
at was the general appearance of the loaf. I could tell from that 
,Yhether the person who shaped the loaf knew how to handle the 
dough easily to get a good shaped loaf or not, and that told some
thing about the baking and the general quality. Then the loaf 
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was c11t through the middle. The majority of the loaves that were 
on exhibition were about twice as large as they should have been, 
so that the center of the loaf in many cases was not properly 
baked. Often we find large loaves of bread falling apart in the 
center, that indicates too much rising. The weight of the bread 
carries it apart in the center and the result is not good. After that 
I would enclea"or to tell something by the odor of the bread, and 
:in that way it was very easy to sort out those loaves which were 
approaching sourness. And then it ,vas not a difficult matter to 
decide as to the flavor of the bread. I think we, as housekeepers, 
have not thought enough about these different points. Each of us 
has established a standard of her ovm, but unfortunately we do not 
all agree about them. It seems to me that it :is quite necessary 
that we should attempt to get at some more definite standards, not 
only in regard to bread-making, but in regard to many of these 
points, and we need greater co-operation in housekeeping affairs. 
I am always very glad when there is an addition of this nature to 
a meeting of the farmers. 

The buns are now ready to be taken out of the oven. They have 
been baking about an hour, and have browned very uniformly. 

· They are not quite as brown on the top as they would have been 
if they had been placed a little higher in the oven. A final finish 
for these buns would be to rub them over with a syrup of sugar 
and water, and set them back into the oven for a few moments to 
brown still more. I shall now be very glad to answer any ques
tions that may be asked. 

Ques. I noticed you mentioned the use of baking powders and 
the use of yeast. I would like to ask if you advise the use of bak
ing powders? 

Ans. It is an advantage to use those things occasionally for 
emergencies. My own preference is for yeast bread for the main 
dependence, but occasionally baking powder bread is to be pre
ferred. 

About a year ago, or perhaps a little more, a series of advertise
ments were printed in different ~apers where they did not appear 
to be advertisements unless one read very carefully; and these let
ters or articles, whatever ·we might call them, were very wholesale 
condemnations of yeast bread. The very worst form of yeast 
bread was contrasted with the best possible form of baking powder 
bread, much in favor of the baking powder bread, and at the end of 
the article the name of a well known baking powder was men
tioned. Many of the best authorities on food agree that baking 
powder is a useful artic-le, and is, on the Vi7hole more reliable than 
cream of tartar and soda, because the two are mixed in exactly 
the right chemical proportions. But of course we have to pay the 
manufacturers for mixing the ingredients for us. 
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Ques. Are there any dangerous or injurious ingredients in the 
baking powders? 

Ans. In many of the low grade or cheap baking powders there 
might be danger of this. 

Ques. Can you tell us what these ingredients would be? 
Ans. Of course they vary very much in the different baking 

powders. Sometimes the powder is simply diluted with too much 
starch. A certain per cent is always allowable, but sometimes so 
much is put in that a large quantity of the powder has to be used 
to do the work, for starch will not make anything light. Alum and 
ammonia are also used, which most people do not regard as whole
some, though there are differences of opinion, and other substances 
are nsed, which may or may not, b3 harmful. 

Qnes. What did the thermometer ,vhich is attached to the oven 
indicate? 

Ans. It was not far from 300 degrees. 
Ques. Can you bake beans in that oven? 
Ans. It is very good for that purpose. The effect of the Aladdin 

oven is more like the slow, gentle cooking of the brick oven than it 
is lfae the ordinary stove oven. It is particularly good for beans, 
brown bread and tough meats, and dishes of the custard order, 
cereals and mushes. Of course with a powerful lamp raised to its 
full height a high result can be attained, but even then a little 
longer time is required than in an ordinary stove oven. 

Adjourned to Friday A. :M. 
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SECRETARY B. W. McKEEN. 

Mr. CHAIRMA:K, LADIES AND GENTLEMEN: I regret very much that 
we are unable to fully carry out the programme of the morning, 
but it appeared to be impossible when we came to view the diffi.
cult-ies ,vhich we would have to surmount in order to do it. 

I wish to use j11St a few moments of time before Prof. Jordan 
begins his lecture, to call your attention to some of the work that 
we have trieil to ilJustrate to you at this meeting. When these 
Dairy meetings were first instituted by the Board we showed, (I 
think jt was at Winthrop) one small separator which was turned 
wholly by hand povver. It was the best of the kind that was then 
upon the market or was known to manufacturers. Since that time 
invesHgations have been constantly going on and experiments have 
been made along all lines of work. Demands have come from dif
ferent departments of our farm work for improved machinery, and 
v;re are now able, upon our stage at this meeting, to show you four 
c1H'ferent separatorR in motion, any one of which is capable of do
ing far better work and far more of it than the machine that we 
~howed at Winthr0p a number of years ago. This shows the great 
advance along the line of dairy work. Shoulder to shoulder with 
the advancement that has been made by our investigators, experi
menters and manufacturers, has gone along investigation upon our 
farms. 'fhe demands of the times, the necessity for making a bet
ter product, the necessity for keeping abreast with other branches 
of business, has set our farmers to thinking, and to working in 
the way that has created a demand for all of these different 
machines. 

And we are alia;o able to present to you at this time for careful 
investigation some things which appear to be almost entirely upon 
n new line of thought. Those of us who are familiar with our 
dairy literature are aware that the invention and putting upon the 
market of the Babcock test marked a new era along our road in 
dair;ying, practically; that the use of that machine has extended 
all over the different sections of the country. But we have shown 
you here a new invention, called the butyrometer, an invention 
which, while it works upon the same principle as the Babcock test, 
may have some advantages over it. And it may have disadvantages 
which upon careful investigation will condemn it, but it certainly 
calls for such investigation. Simply because a machine is new, 
ts not evidence that it should be apopted. Simply because a 
machine is o]d is not evidence that it should be thrown away; 
but he who would keep abreast of the times, keep bright and 
garnished for the work, must be prepared to throw aside preju
dices, preconceived notions, and give to all these new machines 
careful thought, study and investigation, so that he is able to view 



138 BOARD OF AGRICULTURE, 

them with an impartial eye, take their advantages, and use them 
if it appears to him to be to his advantage to do so. The Russian 
milk tester is also a different arrangement, though working on the 
same principle as the Babcock. It is for the purpose of having our 
thoughtful and intemgent dairymen in Maine investigate this mat-
1er that the machinery has been brought here. As a representative 
of the agricultnra] interests of the State I have been very much 
interested in tlie matter. I believe that the farmer has got to do 
more of his work in the future with his brain and less with his 
lw.ndd, and to that end I like to see our farms supplied more and 
more with some simple machinery like the engine, the tread power, 
and the steam jet arrangement. And ·while we are looking into 
these labor saYing machines for the farms we are also looking for 
labor sav:ing machines for our homes; and we have been shown the 
invention of Edward Atkinson, which :it seems to me will lessen 
Yery µ-reat]y the disagreeable part of the preparing and cooking of 
food for the family. "\Ye ask you to carefully consider these things 
and to note also the fact that in no industry in which man is 
engaged to-day are there so many active, earnest men working 
along practical and sciE·nt:i:fic lines, and making investigations into 
newer methods, into the best means for performing work, as in our 
dairy industry. 

I hope that the 8ho,ving of this machinery, and the examination 
of our butter by our expert may be of great practical advantage to 
us. I congratulate you, dairymen, on the result of the scoring of 
your butter as compared with one year ago. It was with very 
much pleasure that I listened to the remarks of Mr. Harris yester
day. ln looking oYer our premium lists I find that while there is 
no single exhibit of butter which scored as high as one did last 
;year, the ayerage is Yery much Mgher and the prizes are going to 
be very much more extended. 

Mr. VINTON-Mr . .McKeen has suggested one thought to me which 
T want to call your attention to. ,ve do not want to destroy any 
Yeneration for our fathers and grandfathers, but I have found in 
talking w"ith farmers, this idea that they know it all. They say 
our fathers and our grandfathers did so, and don't you think they 
knew about these things? I believe that that idea is of positive 
h1jury to our farmers to-day. As far as ,ve act upon that prin
ciple we are going backward instead. of forward. The farmers of 
:Maine must ac]mit the fad that they can have no success to-day 
unless they adrnni:e and improve upon anything that their fathers 
and grandfathers has-1, however good it was. 'l'he farming of•to-day 
cannot be run in the groove of our fathers and grandfathers. That 
idea ahsolutely kHls agriculture. Let us kill that idea and arise 
and make progress. 
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Mr. CHAIRMAN, LADIES AND GENTLEMEN: 

'fh:is is not the fi.rst time that I haYe had 
the pleasure and the honor of looking into 

/ the faces of some of you while engaged in 
( Institute work. Twice before, I believe, 

l have been here in Norway Village, and 
\ have very much enjoyed the energetic, 
\ live, and at the same time thoughtful way 

jn which you have come to regard agricul
tnral matters. \Vhen I was here at one 
time a subject came up for discussion, 
which is an old subject (I have not any

i11ing very ne,v to bring before you, I have not the advantage of 
novelty,) concerning which I expressed certain opinions and they 
did not meet ,vith a very favorable response on the part of some of 
your inte!Ug-ent farmers. l made the statement that in the produc
tion of milk the emv is the chief factor; that between the food and 
the product stands the cow, as the loom stands between the wool 
and the cloth. As the loom will weave its peculiar product, so will 
the cow with her c0mplicated raachinery weave her peculiar pro
duct, and it is not possible for the farmer, outside of narrow limits 
and exclud'ing abuse and starvation, to turn out any sort of pro
duct that he plea,ses from that loom. And I come here to-day to 
re-affirm my position, in a way. I have come somewhat in the atti
tude of a judge, to charge you with the testimony; to interpret to 
some extent the testimony as I understand it. I shall not pretend 
this morning that ·we know all about these things. The distin
guished gentleman from Wisconsin who is with us to-day, and 
who was with ns at the :first Dairy Institute that was ever held in 
J\faine, said at thH,t time, and I have never forgotten it, that the 
dnrkei::t place in this univerc:;e is the inside of a cow. I suspect he 
stretched tl1e facts a little for the sake of being forcible, but he 
exprefsed a g-reat truth when he said, or practically said, that 
,vhen yon deal with the physi.ologkal and chemical processes of the 
nnirnal you are dealing with some of the most mysterious and del
icate queRtions that come to science. 

So I shall not be so fooli~h, friends, as to come to you this morn
ing in tbjs presence and say that I, or those that are much wiser 
than 1. know all about this question of how the animal does her 
,vork; hut there are certain facts which I do wish to bring before 
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you. It may seem to ;von, possjbly, that this question should not 
haYe been taken this morning for discussion, because it is such an 
old one, hut my reason for selecting it when I was asked to choose 
a subject to speak upon at thi~ time ,vas that I am in constant 
receipt of inquiries from farmers such as this: "How shall I feed 
my cows to produce a great quantity of milk?" Or again, "How 
:,:hall I feed my cows so that they may produce milk rich in butter 
fat?" I have neYer yet been asked to feed cheese into a cow, 
though I rather expect I shall be before long, if what I say this 
morning is not believed. I have almost expected that the farmer 
,voul1l want me to tell him how he could so turn the crank of the 
food that he could almost mHk cheese out of the cow's udder. I 
am receiving inquiries in behalf of one of the papers of the country, 
and those inquiries are constantly bringing to me these questions: 
"I want the greatest quantity of milk, I do not care much about 
the quality," or ''I am furnishing milk to a butter factory and I 
want the iargest amount of butter fat." Because the farmers of 
the country are asking these questions, because they have certain 
notions ,vhich I believe to be largely erroneous, I selected this sub
ject. 

What is the scientific view? I do not know as I ought to be the 
interpreter of rcience on this point, but I shall make bold to give 

. you this morning what I undertsand to be the view that men hold 
who have made something of a scientific study of this question. I 
believe that the majori(y of the men who have studied these ques
tions of auimal nutrition believe tbat when you have bred an ani
mal along a Jong line of ancestry, and have by a certain course of 
feeding, either good or poor, brought that animal up to somewhere 
near the period of maturHy, you have an animal with a definite 
constitutjonal capacity which you may not change aii will. That 
c·apacity may involve the beef-making power, it may involve the 
milk-producing power, the power to produce large quantities of 
milk, or the pov.rer to produce milk of a characteristic quality. 
And the decision is, as I understand it, that after the farmer once 
acquires that animal he has a machine ,vhich he cannot transfer at 
will from that kind into another. That even holds, I believe, in 
regard to the individual, as well as to the breed. Animals have 
individuality as well as breed quality, and you cannot transfer the 
indifferent, stupid cow into the nervous, active, productive cow by 
any f-Ort of feeding or any sort of manipulation. Science is will
ing to admit certain changes, of which I shall speak; but she does 
11ot admit that these changes are so intimately and directly related 
t-0 the mf're mattP,r of the manipulation of food as the many far
rnerf> appear to think. Now there are reasons for this, what I may 
call the practical, view, that milk is under the control of the food 
to quite an extent. Whenever I find a wide spread belief, to which 
men persistently hold, I am inclined to respect it; at least to the 
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extent of not saying that it. is not a true belief until I have some 
weighty facts with which to combat it. And I think that should 
be the attitude of every man who occupies the piace that I occupy. 
He should be -very slow to say to the public in any matter which 
affects them socially, intellectually, or financially, "You are wrong." 
One of the weaknesses of a certain amount of experiment station 
work in this country, if I may be allowed to criticise, is that the 
stations are making premature declarations, and the public may be 
deceived. l\fay the Maine Experiment Station, with all its frailties 
nnd weaknesses, never fall into that error, if we wait years for 
results. 

Nov,, there are reasons for this practical notion, I call it a notion, 
perhaps I should dignify it by the term belief. One main reason is 
that the product of the cow does change in character. There are 
great variations with the same animal in the same year, under very 
nearly the same conditions. It has been our duty, as well as our 
pleasure, at the :Maine Experiment Station, to study the milk of 
quite a large number of animals for almost every week of the year 
during several years. What do we find? We find that to-day the 
cow Agnes, for instance, has 4.75 per cent of fat in her milk, and 
to-morrovv only four and one-half per cent. I have known as great 
a difference as one per cent between the milk of two consecutive 
days. Now don't ask me why; that is where you get into that 
dark place in the cow. I do not know anything about why the cow 
is not able to tell us. If the dumb creature could speak, and speak 
intelligently, that is, in self consciousness, we might learn more 
than we have ever learned' before. I do not know why there is this 
difference, I only know the fact, and I shall have to leave the inter
pretation to future investigations. Then again, we found that our 
cows differed according to the stage of the milking period. First 
of all we found that for two or three weeks after they became fresh 
the milk was richer than it was later on. Then for a few months 
afterwards so long as the quantity of milk was not diminished the 
quality remained practically unchanged. Then after holding at 
that point for a time, we found that with a decrease in the quantity 
of milk, there was an increase in quality. We found these changes 
and others for which we could not account. 

Now I believe, friends, that the fact that milk changes in quality 
in these ways is the reason why so many of us begin to think that 
when we change the food we find a change in the quality of the 
milk. The change in food and in milk are oft.en coincident, but not 
related. That may not appear reasonable to you, but it is evident 

to me. 
In order to understand where we are, we want first to understand 

what milk is and how it is made, so far as we know. Milk is a 
liquid that contains, as the cow gives it, a varying quantity of 
water; and after the milkman gets it the water varies again, often. 
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As the cow gives it the average amount of water is about eighty
seven pounds in one hundred pounds of milk, and there are thirteen 
pounds of milk solids, soHd matter that is not water. What do 
these i:;olids consiEt of? Well, if I ,'\,ere to burn those solids I would 
find some mineral mntter, an ash similar to the ashes in a fireplace, 
out of which the caJf makes his bones. Then if I were to take 
,vhey, for instance, and go through a certain process of separation, 
I should fi11d a quantity of sugar. We buy it in the drug stores 
under the name of milk sugar, and feed it to infants. I would find 
also by further inve~tigation vvith the addition of an acid that the 
!nilk contains a cnrdy matter. That is the casein, which gathers 
up the fat with it at the same time that it changes into curd. It 
is the cheef.:y matter. ·where do all these substances which are 
contained in the milk corne from? Right here comes in another 
reason why I thiuk the agricultural public has come to believe that 
the food has a great deal to do with the constitution of the milk. 
'l'he idea prevaHs that the miJk is somehow derived directly from 
the food, being filtered out of the blood simply, that the food which 
you feed the cow to-day is somehow transformed directly into the 
milk by simply separating the fat, the albuminoids, the sugar, the 
mineral matter, etc., of the food and putting them into the milk. 
Some of these rnaterialR do finally reach the milk, but the cow 
stands between. I cannot to-day go into the question of the 
detailed structure of tht'. cow's udder, though it is a question that 
I have interested myself in very much, and about which I have read 
more or- less. The belief to-day, and it has a most excellent foun
dation, in my judgment, is that the milk is first built into the 
:;;tructure of the cow, built into the tissue of her udder; that this 
structure, stands betwe<>n i,he food and her milk. There are sound 
reasons for bel:ievjng this, so far as certain constituents of the milk 
are concerned. One of the reasons which I ,vill mention is this; 
when an animal in full flow of milk is killed or rendered uncon
scious by chloroform and a dissection of the udder is made, it is 
found that away up at the end of those little tubes that run up 
from the ma.in opening in the udder, where there is a little cellu
lar cavity, the tissue appears to be in the process of being carried 
over from albuminoid matter to fat. Little particles of fat are in 
the act of breaking off. It is like what we call fatty degeneration 
of tissue. We have not proved to a mathematical demonstration 
that this occurs in the cow's udder, but the examination with a 
microscope, and the related facts which we do know, give us sound 
reasons for thinking, as I have said, that the food is first built into 
the tissue of the cow, which tissue breaks down to form certain 
milk solids, and this to me is one very good reason why the cow 
will control the quality of the milk. She builds tissue that is her 
own, she does not build ti~sue for any other cow. The Jersey type 
does not build tissue for the Ayrshire type nor the Ayrshire for the 



DAIRY MEETING. 143 

Holstein, but for hun<lrecls of years they have been building their 
own peculiar structures. And that is true of the individual. 
There are persons who may eat as much as they please and they 
will ahvays be lean; they would be delighted if they could eat 
enough to be fle~hy. There are others who would give half their 
incomes if they could preYent themselves from getting so fleshy on 
what they eat, but they cannot seem to stop it. And you cannot 
stop a cow vdth any reasonable kind of treatment, from using food 
in her o-wn peculiar ,vay. That is why I believe the cow produces 
milk that is peculiarly her mvn. 

How does milk vary? First, it varies by having more or less 
water in it. The milk which the Holsteins give is on the average 
very much poorer in solids and richer in water than that which the 
Jerseys give. The milk which your fine ,Jersey cow is giving now, 
she having become fresh in October, is very much richer in watel' 
and poorer in solids than it wm be next August or September, 
when the qunntit~, ,Yhich she gives has diminished to two or three 
quarts and she is about to become a mother again. You will find 
those variations in the amount of water which the milk contains. 

Now milk not only varies in the amount of water, but we must 
consider also the p0ssibHity of its varying in the proportion of the 
constituents of the soUd matter. 'I'he milk contains mineral mat
ter, sugar, fat, and albumnoids. Now the possibility which we 
must (:onsider is whether by certain feeding we may put in more 
fat and diminish the other substances; or may put in more casein, 
eheesy matter, and diminish the other substances. 

:Milk may also vary jn flavor, but I shall not touch the flavor ques
tion to-day; that is too much for me. I touch that subject gently 
and discreetly in n meeting of thiR ldnd. If Governor Hoard is will
ing- to tackle the :fla,or question I wish him well. 

Milk may also vary, so far as it is a question of production, in the 
amount. I shall not discuss the question whether one ration will 
produce more milk than another. That would be foolish, we all 
know the facts. I shall confine myself, in reg·ard to changes in the 
c:omposition of milk, to the first two considerations, the pro
portion of water and the proportion of the constituents of the 
solids.. I shall leave out of the question starvation and abuse. 
Those are not reasonable things to consider. I am only going 
to consider feeding within reasonable limits. I am willing 
to concede that if the boy throws rocks at a cow, if you cul
tivate her with the milking- stool, worry her or lose your temper 
and strike her, keep her stirreo up all the time and abused, there is 
a great chance because of the disturbance of her nervous system 
through the action of which milk formation is carried on, that you 
may materially modify her product. I do not. know that this is so, 
but I would think it possible. I am willing to allow that the period 
of lactation modifies the quality of the milk, and possibly tempera-
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ture may, although those who have studied that question have been 
unable to find that temperature does modify the cow's milk. This 
has been investigated more in Vermont than anywhere else that I 
have noticed, and there they have peen unable to find that a cold day, 
or several cold days as against several warm days have any marked 
fofluence, always one way, on the milk. 

Now, how may the food vary? The food may be varied by feed
ing more, and you may feed more in two ways. Yo.u may feed more 
by fef'Cling rr,ore by actual weight of the dry food, or you may feed 
food containing varying am.onnts of water and thus vary the dry 
matter actually consumed. Or to put it more simply, we may feed 
,,atery food against dry food, or we may feed less dry food against 
more dry food. We may vary the food by varying the quantity, 
or we may feed foods varying in the substances they contain. If I 
make up a ration to-day of clover hay, cotton seed meal and bran, 
and to-morrow Tjmothy hay, bran and corn meal, I have made up 
different rations even if I feed the same quantity, because in the one 
,vhich I make up to-day I have put a great deal more of what we call 
protein, and also more of what we call fat. So that we may vary 
the food in a marked way by varying the relative amount of protein 
that goes into it, as ·well as by varying the proportion of fat. 

Now I come to results actually reached. I undertook last week 
to go through the ent.ire station literature of this country and some 
of the German, to find out exactly what the testimony is on these 
points under discussion. As I told you, I have come here somewhat 
in the attitucle of a judge charging a jury. I shall present to you 
the testiffiony and let you draw some conclusions for yourself. I 
have on one side of my library the station literature by itself, and 
it is getting to be voluminous. I took down from this alcove in my 
library almost the complete publications of every station and went 
through them all, consulting all the feeding experiments that could 
possibly give decisive testimony on this point. I did not pay any 
attention to many feedjng experiments because they were not so 
planned as to give reliable testimony in regard to this matter. It 
means a great deal to planan experiment so that it will furnish testi
mony that is worth something, and that is one of the things which 
the great public has not yet fully comprehended. The discovery 
of a truth means a great deal in the way of severe investigation and 
experiment. I selected from this literature those experiments 
which in my judgment might be taken as furnishing fairly reliable 
testimony on the points under consideration. 

First, then, the German work. Away back in 1868 this question 
attracted the attention of the Germans. They began to think 
about this matter, whether the product of the cow could be manipu
lated at will, whether we could feed fat into the milk or feed it out 
of the miJk; nnd so Kuhn conducted an extensive series of investiga
tions. He had twelve series in all, involving forty-eight experiments. 
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with eight cows. 'The periods that he fed the same kin<i of fodder 
"·e1~e from twenty to forty days. He fed a normal ration, consist
ing of twenty to twenty-two pounds of straw and forty pounds of 
beets, in some periods, to which in other periods of feeding he added 
bean meal and oil meal and various other nitrogenous foods. Now 
the c>onclusion of Dr. Kuhn was that while the milk varied, varied 
while he was feedi11g the same ration, varied from one ration to 
&nother, and also varied during the period of lactation, the milk 
becoming richer the longer the cows had been in milk, he could not 
c>ontrol the product, but that the cows ,vould give their peculiar 
kind of milk independently of the food, because of certain other in
tluences whic:h he could not mea&ure. I have not all the results with 
the eight cows from the forty-eight experiments, but I have certain 
typical ones, and I have tried to be fair and just in my selection 
of them. I did not take those that met my own view, particularly. 

GERMAN EXPERIMENTS. 

Cow I. 

Normal ration.............................................................. 11.13 2.98 

Normal ration plus 3.5 pounds bean meal.... . .. .. .. .. .. .. .. .. .. .. .. .. 11.37 3.15 

Normal ration plus 7 pounds bean meal ............. ". ... .. .. . . .. .. .. n.sa 3.35 

Normal ration...................... . . . . . . . . .. . . . .. . . . ... . . . .. . . . .. . . . .. . . 11.39 3.11 

GERMAN EXPERIMENTS-CONCLUDED. 

Cow III. 

Normal ration........ .. .. .. .. .. .. .. .. . .. .. .. .. . .... . ... .. .. . . .. . .. .. .. 11.61 3.12 

Normal ration, plus 7 pounds bean meal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.31 3.45 

Normal ration, plus 7 pounds bean meal and 1 pound oil . . . . . . . . . . . . . . 12.37 3.42 

Nor1nal ration .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. . .. ... . . .. . .. 12.25 3,40 

In the first series he had four cows, and I put down on the first 
sheet what he did with one of them. He fed only this normal ration 
oi' beets and straw,and got milk whichcontained 11.13 pounds solids 
in a hundred pounds, and 2.98 pounds fat. Then he added three and 
one-half pounds of bean meal, and got 11.37 per cent. of solids and 
3.15 per cent. of fat, a little better milk and a slightly better per 
cent of fat. He then went up to seven pounds of bean meal, and got 
milk containing 11.83 per cent. lilolids and 3.35 per cent. fat, and then 
hack again to his normal ration,and got 11.39 per cent. solids and 3.11 
per cent. fat: just a little poorer, but not much. 

10 
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With cow number three he made a very striking change in the 
food. On the nonnal ration the milk contained 11.61 per cent. solids 
and 3.12 per cent. :fat. He added Reven pounds of bean meal and got 
12.31 per cent. solids and 3.45 per cent. fat. Then he continued in 
the next period the same amount of bean meal and put in one pound 
of oil a day and got 12.37 per cent. solids and 3.42 per cent. fat. 

The other day in the "Country Gentleman" a writer ·who has 
written for that paper a great deal said that it was a well known 
fact that when ,,e fed fatty foods we fed fat into the milk. That 
does not look like it, does it? Kuhn put a pound of oil into the 
food but it dirl not get into the milk. Then he dropped back to the 
normal ration again and had practically the same milk that he had 
during the other periods. While there are slight changes in the 
percentages in this case, there are no changes that mean 
very much in the controlling of the quality of the milk, that is, the 
feeding up and down as we please. 

In Connecticut, experiments were made in feeding varying kinds 
of soiling crops, cloYer against the grasses, and they were unable 
to find any change in the milk in passing from one soiling crop to 
another. 

ILLINOIS-1893. 

§I~ I 
.- 71 

THREE Cows. 0 .:i .:i ~r-:; 
i:"2 g .., . ..., ...;; 

~~ d 
-"11 bIJO. fa:< 

Tests for 2i8 to 342 days. 2 12.98 4.01 25 days. 

Constant analyses. 12 13.34 4.29 12 days. 

16 13.20 4.06 15 days. 

20 13.29 3.86 51 days. 

24 13.43 4.05 6 days. 

12 13.22 4.03 I 
16 days. 

6 14.15 4.75 I 

In Illinois an experiment was made which was continued for 
278 to 342 days, with six cows. The experiment was conducted by 
a graduate from the Maine State College (whom they have taken out 
to Wisconsin, where they take lots of good men and keep them) Prof. 
Farrington. He did his work in a very thorough manner; I ,vas 
rather proud of the fact that a Maine State College boy had learned 
to do his work so thoroughly. What he did was this;-he began with 
two pounds of grain daily on December 1st and increased that 
gradually so that on February 27th he was feeding the cows twenty
four pounds of grain daHy,without very much variation of the coarse 
food. On April 8th, after feeding that trern('ndous ration for fifty
one days, he began to diminish the grain. We are to see if these 
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changes bad any marked effect. They did not. The richest milk 
was produced on the small grain ration at the end. The grain was 
mixed grain, containing nitrogenous foods, and the same mixture 
was fed all the way through. Let me say that Prof. Farrington 
made constant analyses of the milk, he analyzed it every day. I 
give you this experiment to show that while the cows mad'e vastly 
more mHk when they ate twenty-four pounds of grain, they kept 
right on ·weaving- the same kind of product, the proportions of 
solids remaining the same. 

IOWA-1891. 

PERIODS 21 DAYS, 

Corn and Cob Meal vs. Gluten-Coarse Food not Changed. 

FOFR Cows. 

Corn and cob meal .... ,,,,,, .. ··,··········· .. ············ .. ·· · · .. · .. ·.·. ·. ·.=.·.I 
Gluten.................................... .... .... ...... ... ..... I 

11.871 
12.60 

3.37 

3,95 

Now when we get down to Iowa we have the only experiment 
which ever worried me any. In that state two experiments were 
made, in both of which the corn products were fed against what 
they call sugar meal,-gluten meal. The professor who made the 
experiment and whom I happen to know personally, knowing my 
general view, sent me a report marked in various ways, in a sort 
of jubilant spirit, as though he had settled me for all time. I 
began to think that possibly I would have to revise my views and go 
to the farmers of the State and say, "I am mistaken, badly mis
taken." In Iowa they fed in periods of twenty-one days, twelve 
and one-half pounds of corn and cob meal against ten pounds of 
gluten. I do not know what kind of gluten it was, but it might 
have contained thirty-five per cent. of protein against ten per cent. 
in the corn meal, as glut,en is a very nitrogenous food. The four 
cows on an average, gave when fed on corn and cob meal, milk con
taining 11.87 per cent. solids and 3.37 per cent. fat. The average 
·when fed on gluten was 12.60 per cent. solids and 3.95 per cent. fat. 
You Bee that is quite a change. These results are the most extreme 
of any that I know of on record which suggest the possibility of 
manufacturing the kind of milk you please. I present them to 
you as the strongest argument I know of in the way of a single 
experiment favoring that side. 
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IOWA-1891. 

SIX COWS. 

Corn vs. Cluten. Soiling (stahle) vs. Pasture. 

GRAIN RATION. 

Corn and cob meal ..•.............. 3.45 Stable ......... , .. , · ..... ·, · · · · · · · · · 3.48 

Gluten............................... 3,53 Pasture ................. , · .. · · · · 3.63 

Ear corn .•.............•........... ,. 3.61 

The next experiment in Iowa is not labelled an experiment to 
determine the effect of food on the quality of milk. I have ex
amined its teachings pretty exhaustively to see what was done and 
what were the results. This is a mixed experiment, which is gen
erally not of the best kind. It is usually better to hunt for one 
thing at a time. In this trial they had six cows and' put three 
in the barn and fed them on soiling crops, and put the other three 
in the pasture. Then when those in the barn were put in the pas
ture, those in the pasture were put in the barn, about the middle 

of the summer. 
All of these cows had, until July 14th, corn and cob meal. On 

July 14th they began to give them instead of twelve and one-half 
pounds of corn and cob meal, ten pounds of gluten, and on August 
8th they changed from gluten to ear corn. They made exactly the 
same changes so far as the kind of food was concerned, that they 
did in the previous experiment, (experiment 4) only the cows were 
also eating green food, a soiling crop or pasture grass. We simply 
have the percentages of fat, which, while the cows were being 
fed on corn and cob meal, was 3.45; when fed on gluten, 3.53. 
vVhen the cows were fed again on the ear corn, the percentage of 
fat was 3.61. 'The average for the cows when they were in the 
stable, was 3.48; in the pasture, 3.63. If I were a lawyer I would 
pit one of these Iowa experiments against the other and let the 
jury fight out a conclusion. 

l\IASSACHUSETTS-1894. 

PERIODS 21 DAYS. 

Cotton Seed Meal and Gluten, vs. Corn Meal. Protein Varied 2.60 
Pounds to 1.30 Pounds Daily. 

SIX COWS, 

Cotton seP-d nieal and glutP-n . . . . . . . . .. . • . . . . . • .. . . . .. . . • • . I 
Corn meal, mostly ..•.••...•••..........•••..••............ ·:::::::::::: 

13.70 I 
13.48 

4.56 

4-18 

, 
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I have another experiment which looks a little like an effect 
of food on milk. GoYernor Hoard told me last night that he had a 
discussion with the gentleman conducting this experiment, Prof. 
Lindsey of the Massachusetts State College. By the way I want to 
compliment Dr. Lindsey as a man who is sure to do us good. He 
is a hard working, well trained man. and I have no criticism to 
make of him. In the Massachusetts feeding experiments previous 
to 1893, for some reason which I cannot understand, only a single 
day's milk was taken for analysis. I shall ignore these experi
ments. In 1893 the Massachusetts Station compared the effect of 
rowen, pea and oat hay, and bean silage, and found no effect on the 
quality of milk in changing from one to the other. In 1894 Dr. Lind
sey took the situation by the horns, and with six cows made three 
sets of comparisons with each of them, using a very heavy 
nitrogenous ration made up of cotton seed and gluten meal, against 
a ration containing mostly corn meal with a little bran. I have 
analyzed the results, studying each cow by herself, and I found that 
of the eighteen comparisons, in eleven cases he got richer milk with 
the food containing more protein, the cotton seed and the gluten, 
and in seven cases he got poorer milk. The average is one way, 
as you will see, but I am speaking of individual cows. In seven 
cases the change in solids was less than one-tenth of one per cent. 
and that does not mean anything because the chemist has to hustle 
to get less than one-tenth of one per cent. as an error, and in twelve 
cases less than two per cent. In five cases the percentage of fat 
was as high, or higher, with the ration poor in protein, and' in the 
other thirteen cases it was higher with the ration rich in protein 
and fat. 

Ques. How was it in regard to quantity? 
Ans. The quantity of milk was much greater with the heavy 

protein ration. In fact this is almost always the case. Where a 
man takes a food poor in protein and introduces cotton seed and 
gluten meal, you will scarcely ever find an experiment in which there 
is not an increase of milk. 

Now what are the averages which he obtained. The milk from 
the ration rich in protein contained 13.70 per cent. of solids, against 
13.48 per cent. in the other ration, and 4.56 per cent. of fat against 
4.18. That is not nearly so striking as the Iowa experiment, but 
there is something of a variation. I give you the testimony as I 
find it. 
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MAINE-1895. 

PERIOD 28 DAYS, 

Cotton Seed Meal vs. Corn Meal. 

THREE Cows. 

Period 1. Cotton seed meal, and corn meal... . .. . . . ... . . . .. . . . . ... 14,21 4,89 

Period 2. Corn meal... .. . .......... ...... .. . . . . . .. . . .. . . .. . .. . .. . ... . .. 14.66 5.15 

Period 3. Cotton seed meal, and corn meal........ ... . .. . . . . . . . . . . . . . 15.12 5.40 

MAI~E-1886. 

PERIODS 28 DAYS. 

Cotton Seed Meal vs. Corn Meal. 

THREE Cows. 

Period 1. Cotton seed meal, and corn meal ............................ 
1 

13.961 
Period 2. Corn meal. .............................. ·· ....... · ··· · · ···· · 13._90 I 
Period 3. Cotton seed meal, and corn meal ....................... · 13.891 

4.54 

4.63 

4.59 

MAINE~1893. 

PERIODS 28 DAYS-

Cotton Seed Meal and Gluten vs. Corn Meal. 

THREE Cows. 

Cotton seed meal, gluten and corn meal, ..... .. ... .......... ... . ...... 14.10 4,73 

Corn rneal ..................................... , . . . . . . .. . . . . . . .. . . . . . . . . . . . 13,53 4,34 

Now we come dm-vn to Maine. In !\Jaine, three experiments have 
been rr:ade which were so planned as to give testimony on this point. 
You will understand that in these experiments I am simply re
ferring to the quality, showing the relation of solids to the hundred 
pounds of milk, as I have distinctly stated that in these experi
ments the richer the food in protein the more pounds of milk were 
produced, in nearly every case. In the first experiment in Maine, 
in 1885, a mixture of cotton seed and corn meal was fed against 
clear corn meal; in other words a part of the corn meal was re
placed by cotton seed. The periods were twenty-eight days long, 
so that we fed three months. The cows began to show the effect 
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of the advanced period of lactation and the milk grew richer right 
along, which did not mean anything so far as the food is concerned. 
You ·will notice in these tables that when the fat goes up and down 
the solids go up and down, and that is the point in question, 
whether we can bring the percentage of fat up, and of the rest of 
the solids do,v11, so that the proportion of fat will be greater. You 
will find if you figure on these tables, that the general average will 
remain about the same. If you feed fat into the cow's milk, you 
will have to feed other things in with it. You cannot feed into 
the milk anything you please. We found in this experiment 
a steady increase in the quality of the milk as the cows were ad
rnncing in the period of lactation, and a diminishing in the quan
tity, somewhat, although the quantity in the two periods in which 
the cotton seed was fed was much greater than in the other period, 
but we got no change in quality which may be attributed to the 
food. 

In 1886 we tried the same experiment, and here, I cannot under
stand why, we got a little diminishing in the quality of the milk 
right straight along, so far as the solids were concerned. We fed 
cotton seed with corn meal, then corn meal alone, then cotton seed 
,vith corn meal again. When we fed the cotton seed meal, rich 
in protein and much richer in fat, the cows kept on making the 
same kind of milk. 

The third experiment does not look just the same way. I took 
three cows and I made very radical changes in the food. I fed 
almost pure cotton seed and' gluten against corn meal. One of the 
cows was an old cow and began to fail a little so that I did not have 
quite as much confidence in the results so far as she was concerned. 
There was a change o:f almost four-tenths per cent. of fat, and a 

change of about six-tenths per cent. of solids. That does not mean 
a transfer from poor to rich milk, but it is something of a varia
tion. Now, that expedment in Iowa, the one in Massachusetts and 
the last one in Maine, are the only three that I can find which fur
nish testimony that means very much as inclfoating that food con
trols the quality of milk. I am giving you as nearly as I can an 
exact statemu1t of the work that has been done and the results 
obtainea. 

NEW HAMPSHIRE. 

PERIODS 14 DAYS, 

Gluten vs. Corn Meal. 

TEN Cows. 

::::c:~~: :::: ::: : :: : ·:.:. :: ::::. :: : . : : ::::: ::::: .: :::::: :. :::::: :: :::.::: ::I ::: I 
4,0 

3.9 
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THREE Cows. 

Twelve ounces oil daily. 

Daily rations without oil: 
Hay. 
Silage. 
Vetch. 
Oats. 
Middlings. 

BOARD OF AGRICULTURE, 

NEW HAMPSHIRE. 

Effect of Feeding Oils. 

1. 2. 3. 

No oil. ..................... 4.43 5.18 3 ()') 

Palrn oil .................. . 

Stearine .................. . 

Cotton seed oil ........... . 

Corn oil .................... . 

4.52 

4.41 

4,11 

5.48 

Oleo.... .......... ......... .... ... 5.19 

3.47 

Cocoanut oil.... .. . . .. .. . .. .. .. .. 5.34 3.09 

No oil....................... 4.07 5.24 

Director Whitcher in New Hampshire, made an experiment of the 
same kind. He fed gluten meal against corn meal with ten cows 
for a period of fourteen days. The fault I find with this experi
ment is that the periods were rather short. I would double their 
time at least. The experiments which farmers talk about are from 
one day to the next, usually, which is altogether too short a period 
to give results that mean anything. With the gluten, the percentage. 
of fat was four, and with the corn meal 3.9, practically the same 
kind of milk. 

Prof. Whitcher was at that time studying the effects of food 
on the constitution of butter, whether soft or hard butter can be 
made by the use of oils in the food. In the next experiment he fed 
a daily ration of hay, silage, vetch, oats and middlings, first with 
no oil, then with the addition of palm oil, stearine, cotton seed 
oil, oleo oil or cocoanut oil, and then with no oil again. With the 
first cow the percentage of fat from the ration with no oil, was 
4.43, with palm oil (which is the palm nut oil that has been talked 
about so much by German experimenters as one kind of fat from 
which you could feed fat into the milk) 4.52, stearine, 4.41, cotton 
seed oil, 4.11. That does not look very much as though the cow 
transferred that oil directly into the milk. The same thing is true 
in the other cases. When he fed varying kinds of oil he got practi
cally the same amount of fat in the milk. I bring this experiment 
forward, with the one which I cited from German experimenters, 
to show that the feeding of fat to a cow in large quantities does 
not have a tendency to greatly vary the amount of fat in the milk. 
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PENNSYLVANIA. 

TEST THROUGH 101 DAYS. 

Effect of Quantity of Food. 

EIGHT Cows. 

Coarse food ration quite uniform. 10.7 pounds grain........................ 4.2 

13 pounds grain ..... ., . .... . .. ....... 4.5 

15 pounds grain ............... , . . . . .. 4.5 

12 pounds grain........................ 4.6 

8.5 pounds grain.................... ... 4.5 

PENNSYLVANIA. 

PERIOD 12 TO 22 DAYS, 

Effect of Green Food. 

SEVEN Cows. 

Dry food................. ....... ... ... ... . . . ... .. ....... ..•... ........ .... 12.75 4.15 

Dry food plus 66 pounds green rye................... . .. • .. . . .. . .. 13.01 4.32 

Dry food plus 69 pounds green clover . .. . . . . . . . . . ........ , . .. . 13.01 4.32 

Dry food plus 84 poum1s green corn.............. .. ................ , 12.71 4.54 

Now I come to some of Dr. Armsby's work. I have passed by 
some experiments at Cornell, and Geneva, which are along the same 
line. They testify that no great variation is made by varying the 
food. This experiment in Pennsylvania was with eight cows during 
101 days. The grain ration was gradually increased from 10.7 
pounds to fifteen pounds, and then diminished to 8.5 pounds. I 
cannot give you the exact periods during which each of these 
quantities was fed, but it was fairly distributed through the 101 
days, and very nearly the same amount of coarse fodder was fed 
throughout. 'l'he percentage of fat with 10. 7 pounds grain, was 
4.2, with thirteen pounds 4.5, with fifteen pounds 4.5, with twelve 
pounds 4.6, and with 8.5 pounds 4.5. 

I have also an experiment in which dry food was fed against 
wet food, and I was unable to find any exceptions to this general 
result in all the work that has been done in all the experiment 
stations in the United States. I was unable to find that changing 
from corn fodder to silage, or from soiling crops to dry food, 
produced more watery milk, or less watery milk. 
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Gov. HOARD-Let me ask whether comparisons were between 
a given amount of green food and the same amount of green food 
dried, or whether the cow was given what green food she would con
sume and what dry food she would consume. For instance,suppose 
a cow takes ejghty pounds of green, grazing grass, were these 
experhnents made as to whether that same food, dried, was equiva
lent in dairy production or not? Did the cow eat an amount of dry 
food equivalent to the green food? 

Ans. Not exactly in these cases. I cannot give you the exact 
figures, but the amount of dry food was greatly diminished. With 
the dry food the percentage of solids was 12.75 and of fat 4.15. 
,vuh the green rye, solids 13.01, fat 4.32; with the green clover, 
which is a more nitrogenous food, furnishing very much more 
protein to the cow, solids 13.01, fat 4.32; with the green corn, 
solids 1271, fat 4.5!. There is some varjation, but I am unable to say 
that the green food was responsible for any better milk. Dr. Arms
hy states that the co-w product did increase in quality during the 
experiment, but he was unable to trace any direct relation to the 
different kinds of food or to the green foods as compared to the dry. 

VERMONT. 

Effect of Quantity of Food. 

THREE Cows. 

:'::.:::~:::,~~:'::~;~. :::: ::::: · :::: :: ·:: :: : ::·:: · ::::: :::: :: ::: ::::::::I :::: I 
3,96 

3.96 

In Vermont, an experiment was made on the quantity of food, 
a repetition of two others, made in Illinois and Pennsylvania. With 
six pounds of grajn food there were, in 100 pounds of milk 12.56 
pounds solids and 3.96 pounds fat; and with twelve pounds of the 
grain food 12.72 pounds solids and 3.96 pounds fat. 

WISCO~SI~. 

PERIODS 28 DAYS, 

Oil Meal vs. Corn Meal. 

FOUR Cows. 

Oil l\Ieal (added) • . .. • . . • . . .. . . .. .. . . • •. . . . . . . . . . . • . • . . . . . . .. . . . . .. . .. . . . 14,69 4,99 

Corn n1eal ..................•..............................•.. , ..•...... 14.92 5.08 

Oil n1eal (aclclecl)....... . . . . • . . • .• . . . . .. . . . .. . . . . .. .. • • . • . • •. • . . . .. . .. 15.15 5 . .1,4 
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I thought I could not leave out Wisconsin under the circum
stances, so I have one experiment from Wisconsin. In this state 
three experiments have been made in which the rations have been 
made more or less nitrogenous by putting in or taking out bran or 
oil meals. In no one could it be seen that the milk was mod'ified 
by the food in any important way. The last experiment was with 
twelve cows, divided into three lots, and I have given the results 
on one lot where the food differed more radically than it did in 
any other case. With the oil meal added, the result was 14.69 per 
cent. solids, 4.99 per cent. fat. Corn meal alone, 14.92 per cent. 
solids, 5.08 fat. With oil meal again, 15.55 per cent. solids, 5.44 
per cent. fat. As was stated in the discussion of the results, the 
milk increased in richness right along, though perhaps not quite 
uniformly. The corn meal did not have the effect of decreasing 
the quality. I believe the increase ·was accounted for by the 

advance of the perfod of lactation. 
Xow, friends, there is the testimony, and I am going to let 

you take it home with you so far as you can carry it in your heads. 
Sometime you wm doubtless get a report of these figures and study 
them. If you conclude that you can take that thin-milk cow and 
make her give materially richer milk, why go ahead and d'o it, I 
should be delighted if you do. If you conclude that ,ve must get 
an animal that is constitutionally capable of giving rich milk, and 
giving a good deal of milk, go ahead and do that, and my judgment 
is, friends, that th_is will be the wiser course, to hunt for a good 
machine as the basis of the work. 

Xow, I have kept you some time, but I have something more 
to say to you. I was advertised io speak this morning on "The 
Relation of Food to the Quality of Milk" but I shall introduce 
another subject ,Yithout apology, but with this explanation. I 
am Dfrector of the :Maine Experiment Station, and that Station is 

· located here to do a certain kind of work. It should, if it does its 
duty, stand as a kind of guide board in some things, to the agri
cultural public; not a guide board in all individual matters but 
along general lines. It is my ambition to make it such in a practical 
"'ay. The people of this State, as well as of every other, have not 
quite forsaken the idea that they may find some wonderful means 
by ·which they can climb to success, instead of going up the rounds 
of the usual ladder. l\fen, the world over, have been hunting for 
the magical opportunity, anct shrewd schemers have taken advan
tage of this fact and have pulled out of your pockets and mine, 
yes, out of mine once, a certain amount of cash without returning 
an equivalent. But the day has come, friends, when we must stop 
believing in magic, in the unusual, and bring ourselves down to the 
hard analysis of science, if we are able to use it, and of common 

~cnse, if we are not. 
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But what I am going to talk about this morning is condimental 
foods. I have no ill will towards anybody, I am simply doing what 
I believe to be my duty. A year ago we examined one of these foods 
and made some statements in regard to it, and so far as I am con
cerned I have no reason to recant, or take back any one of them. 
The strongest effort is being made, I find, to sell to the farmers of 
this State one condimental food at prices varying from $260 to 
$480 a ton. I want to talk about this a little while. Since I have 
been here a gentleman has come to me and asked, "Shall I buy 
fifty pounds of this for $7.00?" I have said, "Let it alone," and in 
repetition I now say that condimental foods are to be condemned. 
I am not condemning condiments, ·but they should be condemned 
as they are sold. Why? First, because of the absurd statements 
by which these foods are advertised. I hold in my hand a circular, 
and I find in it such statements as this, "The Most Wonderful Food 
Known!" The agent will say when you are talking with him in 
private that Nutriotone is not a food, and it is not advertised as 
such. It is. I can show you on the barns of this State this state
ment, "Nutriotone! The Most ,¥onderful Food Known!" Is not 
that plain English? The proprietors say it· is not a food but they 
put into this circular, "The Greatest Flesh Former!" What is a 
flesh former but a food? They declare that :it increases the quality 
of milk greatly. These experiment stations have been trying in 
all legitimate ways to increase the quality of milk, and they have 
not succeeded. But this stuff is advertised to do it! Draw your 
own conclusions. "Superior Quality of Beef in Three-Fourths the 
Usual Time!" "Swine Fattened in Two-Thirds the Usual Time!" 
This sounds like patent medicine claims. Here is a peculiar state
ment,-"To be given for Kidney, Liver, and Lung Difficulties," 
and in another place in the text it is declared that "Nutriotone" may 
be administered in almost any quantity. Do any of you know of 
the medicines that are given for such troubles, and do you believe 
they may be fed(!) in unlimited quantities? One of these state
ments is not true. Either Nutriotone is not a remedy for kidney 
and liver troubles, or else it should not be fed ju unlimited quanti
ties. Another thing,condimental foods have no recognized authority 
behind them. No station man who is known to be a man of any 
authority in this country, no veterinarian who is known to be a 
man of any authority in this country, is willing to endorse them, or 
can be ind.need to recommend them as foods. I am talking about 
them as foods. My friends, the food nutrients that are known to 
the world are known to men of science and to the medical frater
nity; and no business concern in any city eastern or western 
knows of any nutrients that science and ~t~e medical fraternit; 
do not know of. And that is true of medicines. There are no 
medicines known which the United States Dispensatory and the 
medical fraternity nnd the men of science do not know about. 
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There are no ·wonderful materials, which a business concern may 
collect, from some mysterious source, that have other properties 
than the food which you handle every day, and you may obtain 
either from common foods or the drug store all the nutrients and 

curatives that are of value. 
This question came up forty or fifty years ago in England, and 

Sir J. B. Laws took it up, and made some experiments. He fed two 
classes of animals-pigs and sheep-with condimental food. He 
found that the pigs consumed somewhat more food under the in
fluence of condiments, but did not make any greater gain in pro
portion to the food fed. He fed t,Yenty sheep with the condimental 
food for quite a long period, and found in several experiments that it 
actually took more food to produce a given gain when he fed 
the condiment.al food, than when he did not. There have not been 
many experiments since, as there is no reason for them. It is use
less to waste time upon matters that we know enough about 
already. There have been some experiments made by Maine farmers, 
and one of them has told me what he did. He fed Nutriotone, and 
weighed and analyzed his product, and he got no effect. I give 
this as an item of testimony not found in this circular. 

These foods should be condemned again because, if they have real 
medicinal power, they should not be fed to well animals. If they 
have medicinal power, they act upon the organs of the animal body. 
And do you wish to take yourself, or do you wish your family to 
take, something that acts vigorously upon the organs of the body 
all the time, simply that you may not some time be sick? What 
holds wHh regard to the human holds with regard to the brute. 

They are to be condemned because they are not rational for even 
sick animals. Now do not misunderstand me. If you have an 
animal that is out of condition, there is a reason for it, and you 
should seek for that reason and treat the animal with reference to 
it, and not feed a gun shot dose of an unknown mixture. 

Again, these foods should be condemned because of their cost. 
I have taken the trouble to go to quite a number of druggists, 
wholesale and otherwise, and get the prices. First of all I asked a 
graduate of the New York Veterinary College to give me a list of 
the possible things that could be used in a condimental food and be 
safe and possibly feasible, and he gave me the list. I have confi
dence in what specialists tell me, and I have the list here. Now all 
those things with the exception of iron sulphate,-the ground bone, 
pea and bean meal, ashes, charcoal, bismuth, subnitrate, salt peter, 
anise, coriander, and others, are the things that have been used 
from time immemorial. I have the authority of veterinarians, I 
have the authority of the medical books upon which our veterina-
1fans rely. that out of that list there is no tonic equal 
to gentian, and I can buy that most effectual tonic 
at prices ranging from twelve to twenty cents a pound, in five to 
ten pound lots, or less than the retail price of nutriotone, which 



158 BOARD OF AGRICULT1-'RE, 

contains at best only a small proportion of condimental material. 
If condiments are desirable, and I do not deny it under certain cir
cumstances, use them when you want them, and buy them as such, 
and mix them with the food yourself. Do not allow anybody who 
,van ts to make a dollar to convince you that you cannot buy them and 
mix them with the food. These condirnental foodsare costing as they 
are sold, in yarying quantities,from thirteen to twenty cents a pound. 
In other words I can buy the pure drug, not mixed with linseed 
meal, or shorts, or gluten meal (and even the makers of those foods 
are ,vilUng to admit that they are largely made up of foods with 
which medicines are mixed), at the same price or even less than 
I can buy the condimental foods. One price has been given me 
on condimental foods of $480 a ton in fifty pound lots. I get all 
sorts of prices, but any of them are big enough. 

Kovv, frieuds, perhaps I have said too much about this, but I 
believe it to be my duty to warn the farmers of the State against 
~pending their money foolishly. If you do not take good care of 
your animals, if you do not use the effectual condiments which 
nature provides you in the shape of green foods, if you must let 
your animals run down, why then give them a little gentian mixed 
with the food as an aid to recovery. Fenugreek, which is largely 
used in the condimental foods, is not a curative agent; it is the least 
valuable of all the condiments. It is that which gives the odor to 
these foods. I wrote to Prof. Henry, whom we all recognize as a 
level headed man, and asked him if he had not written something 
on this subject which I could use, and he writes me this:-"I may 
have ,vritten something on condimental foods in the "Gazette" two 
or three years ago, I rather think I did, but it was not an article 
worth referring to in any way, and it would be of no use to you. 
Prof. Roberts in an early bulletin had sometMng to say on that sub
ject, and if you will hunt up that article you will be interested in 
reading it. I wish you would bring out something on that subject, 
for it is one that needs touching up. A great deal of money is 
lost in this country on condimental foods." 

I vHote to Dr. Farrington, who is a graduate of our College and 
of the Kew York College of Veterinary Surgeons, and is now on the 
faculty of the Veterinary College at Washington, and he ·writes 
me this letter:-''Personally I think them (condimental foods) an 
abomination nnd a snare, and that they should' be suppressed at 
all hazards, as they are merely ways to gull farmers who have little 
enough money at best, and who ought not to waste it in such 
worthless trash. Fenugreek, and that is one of the prominent 
constituents, is a mild drug with a high sounding name, but of no 
particular value as I can find out. (Dr. Salmon says he never 
heard of its doing any harm!) Its principal value comes from 
Hs being used from time immemorial, almost from the Greeks 
down. It is soothing, and in that respect resembles flax seed, marsh 
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mallow, and slippery elm. It is classed with coriander, fennel, anise, 
etc. I should never think of prescribing it as a medicine if I were 
a practicing veterinarian. If tonic effects are desired, powdered 
gcntjan is ·what is prescrjbed for both man and beast." He goes 
on to speak of other condiments, and then says, "As agents to keep 
the bowels active, very small quantities of Glauber's salts, or Epsom 
salts, are beneficial; however, I consider turnips and beets more 
valuable. When used in this way, one ounce of salts and one tea
spoonful of gentian may be used. After a time these tonics seem 
to lose their effects, so that it is not well to continue their use in
definitely." 

What I haYe said I have tried to say for your good, and I thank 
you very sincerely for your kind attention. 

One thing I omitted, we are to hold the usual dairy school this 
·winter at the College, and we want some young men there. There 
are some young men in this hall who were there last year and who 
are better boys than before they went there, if it is possible. I 
have some circulars which I shall be glad to give to any who wish 
them. 

Gov. HOARD-I have been very much interested and instructed 
this morning. I do not believe Prof. Jordan had a more thorough
ly interested listener than myself in this audience. An old Dutch
man out in vVisconsh1 says, "The longer I live the more I find, by 
thundera.tjon, out." :Now we have been led along the illumined path
way of careful, pains-taking, honest students; is it not time for us 
to begin to put ourselves into a frame of mind something like the 
character of the men who have so earnestly sought for the truth of 
things. That does not require any personality. Prof. Jordan is not 
at stake in this matter. You and I are at stake. and that is all 
there is to ti. And so, in the inYestigations that are incident to 
these mysteries, I ask everybody to put himself into a teachable 
frame of mind. Why, do you know the Christ himself has never been 
called a preacher, he has been cal1ed a great teacher. It is won
derfully easy to preach, but mighty hard to teach, to get at the 
reason of things. Consequently we need not only a teacher but we 
do need a teachable frame of mind. So many men wrap themselves in 
the mummy cloth of prejudice. I saw a mummy at one time, and I 
thought as they unrolled jt and unrolled it, that they were simply 
unrolling the concentrated prejudices of all the ages. No matter 
how much I might have talked,Icould ha,'emadenoimpressoinon that 
mummy. I could not have made themummy believe that this was the 
19th century,-notmuch. It was away back 3,000 years ago in Thebes. 
It is so with us often in our prejudices. I think the warping ef
fect of prejudice may be illustrated somewhat by a little story. I 
was in Independence, Io·wa, a cold, snapping day in 1868, twenty de
grees below zero. In the hotel there was a coal stove, red hot, and in 
came a man with one short leg, all out of shape and distorted. He 
walked up to the stove and bent over it, trying to get a little heat. 
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Near by sat a man pretty drunk, and in his muddled, fuddled condi
tion of mind he could not see what under the sun any man wanted to 
hump himself up in that way for,to get warm. So, in the kindness of 
his heart, he stepped up to the man that was bent over and said, "My 
friend, are you-are you a sound man?" The fellow canted back on 
to his short leg, and looked up at the man and said, "Yes, sir." 
"Are you-well as usual?" "Yes, sir." "Well, all I've got to say 
is that if you are sound and all right you had better get away from 
that stove for you are warping like the Dutch." 

My friends, it took me a good many years to find out that my 
tendency to prejudice was warping me, and it took a good while to 
try, at least, to get out of it. I have not succeeded yet. The old 
time prejudices, the early impressions, stay by me yet. I want to 
say a few words along the line in which Prof. Jordan has been talk
ing. I want to give you a suggestion concerning the changes in milk 
as the cow advancestoward the stripper period. Let us remember one 
thing, which will help us wonderfully. The cow produces milk not 
for man, though man takes it and makes use of it. The cow's orig
inal design and purpose in the producing of that milk is not for 
man, it iH for the calf. The whole philosophy and economy of the 
making of that milk is for the support of a little animal life. Now 
when the cow is first a mother and the calf is first a baby, the 
constituent arrangement of the solids in the milk is not the same 
as it is afterward. As the calf goes farther away from babyhood the 
character of the milk changes, until it is totally different from 
what it was in the beginning. Now shrewd men who are observing 
these things, notice that as the cow comes into the stripper stage 
the fine flavoring qualities in the milk, that produce fine butter, 
go out, and you have nothing but the simple fat, and you cannot 
produce fine butter with stripper cows' milk, so you must keep con
stantly putting in the milk of fresh cows. You know that the reason 
of this is that after the cow is from four to sixmonthsin gestation all 
the finer flavoring oils of this milk are drawn out of it, and go into 
the construction of the nervous system of the growing life that she 
is supporting. This is a question that I cannot treat as intimately 
and clearly as I would like, in a mixed audience. In my opinion 
there is nothing so vulgar as ignorance, but on account of people's 
prejudices I am constantly guarding against the statement of the 
truth as God made it; and yet that truth modifies your profits, and 
modifies your course of action. 

One point more I wish to drop you a hint upon, and that is 
th~ const~uction of the udder. Prof. Jordan said a word to you 
this mornmg along the line of the breaking down of the fat cells, 
that manellous transmutation more wonderful than the transmutation 
of n~etals, that takes place inside that dark spot; and I appeal to 
the Judgment of men in this audience who have observed the struc
ture of the udder in the cow as indicative of the quality of milk 
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she gives, whether you cannot put your hands on the udder and al
most tell whether the cow gives rich milk or poor milk. It is the 
general talk a.mong farmers that they want a cow ,Yhose udder milks 
do,Yn, and becomes flabby and flat, like a glove. Invariably a cow 
vdth that structure of udder gi.-es you poor milk. I will stake my 
reputation on it, for it is the result of a great d'eal of study, and 
I haYe a vast amount of matter upon these investigations of the 
points of cm,·s. Almost invariably a cow's udder which milks down 
thin gives you thin milk, because if the cow puts a lot of fat into 
the milk there must be a lot of cellular machinery in the udder to 
do it, and when she is lacking in that cellular machinery, she simply 
gives you milk so much nearer water, although she may give you a 
large quantity. Therefore a cow that gives you milk rich in fat 
will have what is known as a meaty udder, with a large amount of 
cellular machinery in it by which the fat is evolved. You get some
thing of an idea of the manner in which the physiological machinery 
does its work. Trace it back and you will see that litt]e drop of 
fat being organized out of the tissue. Another thing which was 
eYident from the experimentsgiven was that the man had fed the cow 
and stored her full o..E tissue, so that when the change was made from 
:fine to poorer food, having learned the ways of righteousness she 
continued therein. It is the funniest thing tb::-,t a man will feed a 
bog to the verge of inertia, and starve a cow half to death. I 
do not know what is the matter that men are so afraid of putting 
feed into a good co»~. I think the difficulty is they are not so 
certain that the cow is a good one. The education of the talk this 
foreDoon was that vYe should go ha.ck to first principles and study 
the important point of the construction of the cow. The breeder is 
God's vict'gerent here on earth whom God has given the right to 
fashion life. And when these wonderful students, walking hesitat
ing·Iy and tentatively along thiH mysterious pathvvay have :finally 
fashioned the beautiful Jersey or the Holstein, or produced the 
lordly Shorthorn, why should not we, the farmers of the· land, take 
advantage of these things more largely and intelligently than we do? 
I say to you, friends, that the fir::,t thing to learn as a dairyman 
js how to breed a good covv. Those feeding e.:s:pedments show this. 
There are no short e;uts to Reuven, and there are no very short cuts 
in the making of a good cow. 

These hints in regard to the construction of the udder I ,Yant 
you to take home with you. Take a Babcock test, analyze the milk, 
and feel of the udder after the milk has been dra,Yn from it. And 
when you go out to buyacow takealittlecomp:uatfre judgment along 
with you. I remain, yours sincerely. 

11 
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"\'L\STI: A~D ECO~mIY IX DAIRY MANAGEMENT. 

By Ex-Gov. Ho.ARD of Wisconsh1. 

Mr. CHAIRMAN, LADIES AND GENTLEMEN: 

I ,vish to preface the little which I shall say, 
by a few remarks of a more general charac
ter. The great business of dairying through
out the United States and Canada is attract
ing, more than any other branch of agricul
ture, the hardest thinking, the most exhaus
tne experirn.entation and the largest atten
tion o:f the thoughtful element among our 
farmers. Farmers differ, the same as black
smiths differ, the same as shoe-makers differ, 
mid the same as all other classes differ, even 

lawyers and statesmen. We have a low grade of farmers and we 
have a high grade; we have a low grade of lawyers and statesmen 
and we have a high grade; there are titmans in all flocks. I have got 
through trying to convert the whole bunch at once to my way of 
thinking. If I can, here and there, get a man to follow 
in these lines it is all I can hope to do. And I want to say 
one thing more;-it is a prevalent notion, both in Wisconsin 
and in Maine, that dairy thinking, dairy practice and dairy 
study are altogether different in one section of the country from 
what they are in another. A greater fallacy never existed among 
farmers. The cow, and the principles that should govern us in 
breeding the dairy cow, are the same whether in Maine or Wisconsin; 
the construction of the stable and the management of that animal 
are the same whether in Maine or Wisconsin; we have practically the 
same climate that you have in winter, with more difference, it may 
be, in summer; the study of the art, or science, of feeding is the 
same in Wisconsin as it is in Maine. The only particular differ
ence that I can see between dairy practice in Maine and Wisconsin 
is in the character of our soils, and the consequent necessity of 
a difference in farm management,-soil management, soil cultivation. 
But in the main the crops that we grow for the sustenance of our 
dairy herds are just the same in one place as in the other, and 
therefore a well schooled, intelligent, thinking man can go from 
Maine to Wisconsin and instruct our people, because he studies 
along lines identical with us. There is scarcely any other branch 
of farming in which there is such an agreement of both mentality and 
condition as in that of d'airying. Now when we come together and 
thoughtfully confront these questions let us for the time being 
forget the state we are from, or rather the state we are in. A 
college bred minister from Massachusetts (I think it was) in the 
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early settlement of Wisconsin came out there to preach the Gospel, 
and commenced his first sermon by saying,-"My friends, I think it 
is proper to say that I am just from college, and if I should 
chance to use language and embark upon a line of thought somewhat 
different from your own I trust you will bear with me, because the 
scholastic air of my environment may have been somewhat different 
from yours." An old fellow who sat on the front bench stretched 
up his arms and yawned and said,-"Oh, well! well! drive ahead, we 
are all from somewhere." The one great c0ndition that brought 
them together as hungry souls was lost sight of, don't you see, in 

the other proposition of where they came from. 
:Xow I ,vant, if possible, that we should spend an hour here 

in quiet, steady and studious contemplation of some of the diffi
culties that confront us in dairy practice. For a great many years 
I have been fighting this great demon of waste. I early saw that 
the difference in reward that came to my neighbors and to myself 
was not so much a difference in what we earned as in how we earned 

. it, and also in the economy of our method. Since the establishment 
of our creameries I have been confronted with that fact more than 
ever before. I may say, as I said to some of you when I met you at 
Foxcroft, that I am in close and steady touch every day in the year 
with about 800 farmers. Those 800 farmers bring to the Hoard Cream
eries every morning their milk, and in the aggregate at the end of 
the year there has been paid to them about $340,000 for that milk. 
The proportion of that money which is profit to those men varies so 
much that it, startles me. There are men in that combine with ten 
cows who make a larger net profit every year with clean money to 
lay in the pocket, than other men do with twenty cows; and that fact 
has caused me to look deeply and narrowly into the situation. What 
is the matter with the twenty cow man? What is the matter with the 
men that are so constantly hard at work,-yes, working harder than 
the others,-that they do not receive larger profits? I find when 
I come to study them that they areconstantly groaning and constant
ly complaining in regard to the price of their product. Their minds 
are all the time upon the amount of price per pound, which they 
are to receive for their butter. I find that the men who get the 
largest profit take up this proposition,-they say the price of our 
butter is something we cannot control. It is the farther end of 
the string which is beyond our reach. We are unable to make much 
difference with that, except so far as we shape the character of 
the product. We cannot control the price, the market end of the 
string. What.is there in the whole string that we can control? Why 
it is the end that lies with us, the manufacturing end; we can con
trol that. But there are so many farmers who are looking away from 
this end, letting this end lie loose and neglected! Their whole 
Yision is fixed upon the farther end where they can modify the 
conditions scarcely at all, when here lies a domain in reducing the 
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cost of production ,Yhich would put enhanced profit into the hands of 
eYery man. That "·ill be the principal portion of the theme of our 
talk to-day. 

The great painter Raphael ,Yas once asked to embody in a 
single sentence his definition of art, and it is said that he 
thought for weeks and weeks upon it and finally submitted this a~1s
wer,-"The ability to see." I wish every young man "·ould for a 
minute listen to this definition, "The ability to see." Unless the 
eye can see the picture clearly, the hand wi11 never paint it. Now 
,vhat does that mean? It means that intellectual perception must 
precede the work of the hand. No doubt God makes a great differ
ence in the intellectual stature of different men, and as much dif
ference in farmers as he does in statesmen. The only difficulty is 
that in the process of natural selection the statesmen get culled 
down and the farmers unfortunately are not culled. The farmer 
says, "I have a right to exist; my existence does not depend upon 
the fayor of my fellmvs," and as a consequence that process of se
lection which we use with our cattle we do not use ·with our farmers. 
I believe I said to you once before, and I repeat it, that if a cow 
f'01tld talk she would be heard all over the land crying in the loud
est terms possible for an improved breed of dairymen. The cow end 
of the question to-day is not so much in need of breeding, weeding, 
seleci.ing and cultivating as is the man end of the proposition; and 
therefore I am constantly working to get this matter before the 
people so that they can see the principles inYolved. 

Now starting with this idea that what ,,ve want is "The ability 
to see" let me say first that it ought to be the religious duty of 
eYery farmer (and I put it on the ground of religion because I have 
the example of ~foses. ·when he promulgated certain sanitary regula
tions for the Children of Israel he put a "Thus saith the Lord" be
hind every one of them) to put himself into the condition to see 
dairy truth, and not shut his mind away from it; not thinking that 
if he saves a little money now and then in expenditure for the en
largement of his mental vision he is making money thereby. '.rhat is 
not true. The amount spent by the dairy farmers of Maine, who keep 
cows for profit, on their intelligence is pitiably small, so small 
that it is ridiculous to state. It does not amount to fifty cents a year 
on the average in the United States. Now is that right? Are men 
doing for themselves what is for their best advantage or are they 
standing in their o,Yn light? Therefore I take up the question as 
the first proposition in this case, what is economy for the dairy 
farmer? What shall he do? I would say that the first thing he 
sh~uld do is to put himself into the current of dairy thinking and 
dairy knowledge. Do not stand on the bank and see the river <YO by 
and say that it is not for you, but get into the current. £:Yer~r 
opportunity that you have of attending a convention securin<Y dair~ 
~Herature _or talking up dairy study, be sure that yo~ imprm:. Le.t 
it be considered a matter of just as much moment to secure such a 
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thing as it is to purchase cotton cloth for the family. When Mr. 
Gurler published that book of his on "American Dairying" he put 
into it the results obtained by a studious life with a herd of fifty 
cows. How has it been received by the men who most tremendously 
need fertilization of thought in that direction? Why the man has 
sold in the neighborhood of ten or twenty thousand copies, it may 
be, when there are three hundred thousand farmers in the state of 

Xew York keeping co-vvs for profit. 
Xow, my friends, I say to you that this sluggishness and in

difference which characterizes us as a class is standing betvveen us 
and success. Therefore it is not good economy,-it is a matter of 
"·aste, constant waste; wasted time and effort, because the dairy 
farmer does not educate himself more thoroughly in the principles 
and practices of modern dairying. 

:Xow ,ve have to-day certain necessities which confront us. First; 
is the necessity of more revenue. You know, I know, and every 
other man knows, that the expenses of our modern civilization are 
decidedly greater than those which confronted our fathers. You 
know that it is impossible for a man to-day to sustain himself and 
his family and educate them and himself to an intelligent citizen
ship upon the same revenue that characterized the farmers of fifty 
or sixty years ago. From 1855 to 1857 I was a cheese-maker, man
aging a herd of 45 cows, handling the milk and making that milk into 
cheese. The farmer ,vho owned the herd was making money, getting 
rich as the word went then, ,vith cheese at six cents a pound. Men 
thought then that five and six cents a pound was a good market 
price for cheese, seven was an excellent price and eight was wealth 
at once. To-day the farmer that does not secure from seven to ten 
cents a pound does not feel adequately rewarded for his labor and 
capital. .tms shows us that civilization to-clay in the same grade of 
American society is fifty per cent. more expensive than it was in 
1855. ,ve must have more revenue,therefore we must institute better 
economies in the conduct of our farms, and in particular in the man
agement of our dairy. \Ye must remember that we are not making 
butter or cheese and handling cows according to the notions of 
thirty years ago. The market demand has changed entirely. \Vhy, 
the taste that governs the market in butter is not at all like that 
which governed it thirty years ago. To-clay the demand is for a 
quick, livel.Y, deliacte, fre:c;h-flavored butter. Thirty-five years 
ago the demand "\Yas for something else entirely. People sought 
everywhere for fine June butter put down in the farmer's cellar and 
kept for January. Fine, well packed June butter, was the butter 
that was considered the best article, and commanded the best price 
in the cities thirty-five to forty years ago. I know that in many of 

the Eastern states, in portions of :New York, Connecticut, :Massachu
setts and Vermont ([ do not know how it is in Maine) men are busy 
to-day on their farms doing that same thing,forgetting that the times 
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have gone past them. Only two or three years ago ~fr. Chas: R. 
Beach, one of the ex-presidents of the W"isconsin Society, went mto 
Chemung county, New York, to Yisit some old friends there and told 
me he never was so amazed in his life as when he stepped into a man's 
house and found that he had the whole of three years' make of but
ter in his cellar, holding it for an increased price. He said to 
him, "Heaven bless your innocent heart, don't you know that the 
day for that thing has gone by?" I, myself, in 1884 Yvent to a farm in 
Jefferson county, New York, where two young men,who had follo,Yed 
in the footsteps of their father, had 45 cows and were churning in a 
dash churn, raising the cream by setting the milk in open pans and 
were keeping their butter. They had in their cellar all the butter 
they had made from May, and this was November. I sat down and 
said, "Now, boys, let us put a little pencil work to this." I had in my 
pocket a little book which gave me the average for each month of 
the market for r .. ew York city. I said, "If you had sold your :May 
butter when fresh you would have got so much, June butter so much, 
July butter so much,and so on for all the months to November. ·what 
can you get for this butter to-day, just as it stands in your cel
lar?" They said "seventeen cents." And then I figured up what it 
would have amounted to if they had made quick,fresh flavored butter 
and put it upon the market, no matter what the state of the market 
was. I found that it amounted to a difference of $380 that those 
young men had lost by adhering to notions that did not fit. A man 
may bring me the best shirt in the world, made in the most fashion
able manner and with the most costly material, and if it is made for 
a number one man and I am a number ten man, it will not fit. And 
just so in the matter of dairying. We need, in the light of to-day, to 
consider the application of economies to the present situation of 
things. The moment you get a farmer to post himself up in what is 
meant by modern dairying, with all its economical appliances, with 
all its advantages (not saying that everything he has proposed to him 
js an advantage but posting himself as to what the advantages are) 
that moment you begin to mend the waste places. By an inevitable 
law, he sees, himself, where the waste comes in. Therefore, I say the 
first thing to do is to get the mind of the man into a receptive 
mood, that he may be teachable. 

Second, one great waste is in the farmer's idea oi what con
stitutes a dairy cmv, and how to construct her. Now, I rather think 
that in many particulars the farmers of Maine need this injunction 
less than those of almost any other state; but I have had a great 

deal of contro,ersy, by letter and in person, with different men in 

Maine and have made up my mind that there still remains among the 

dairy farmers of this State a great deal of the old notion concern

ing what is called the general purpose cow. That may be all ,vell 
enough if a man can stand it. I am not here to interfere with any 

man who is able to pay for any luxury that he wants. I would simply 
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say to a man who would bet his money on a heavy draft horse if he 

were putting him into a trotting race, "If you desire to fry in 
your o-wn fat I am certain it is not my fat," and I should not exer
~ise myself too much about it. I might say to him as the Irishman 
said t~ the bull when the bull charged on a locomotive. Pat says, 
"Begorra, I admire your pluck, but damn your judgment." 

Now, then, modern dairying demands the construction of the 
modern dairy cow, that is, the special purpose dairy cow. In the 
nature of things, good friends, you and I cannot afford to put good 
costly feed into a cow for twenty-five cent butter, and then find our
selves obliged to take up with three cent beef: because the same food 
that will make a pound of dressed beef will make a pound of butter. 
It has been demonstrated by experiment that the food which, fed to 
a well bred special purpose dairy cow, will make a pound of butter,if 
fed to beef cattle will make a pound of dressed beef. This shows us 
that this machine that Prof. Jordan was talking about this morning 
takes this feed and sends it down one track or the other, just as we 
have constructed her in our intelligence or ignorance, and it is very 
important to us that we turn the switch right. For unless we are 
careful the feed that we design for profitable butter will go down 
the track that is to bring us unprofitable beef. Now vvhat can we 
do? '7Ve can do much,-not all we want to do,-but we can do a large 
amount by the exercise of intelligence. Let us look at the matter 
of the form of the dairy cow. The dairy cow agrees in all particu
lars almost universally as to the character of her make-up, her 
shape, her form, her type. I spoke to you in 1890, I think, at 
Winthrop, upon the dairy temperament in cattle. I spoke to you on 
the principle of form or type in dairy cattle, and what it indica
ted. I had been a student of that subject for many years but had 
neYer dared to open my mouth for fear I was wrong. But I kept for
tifying my position until it seemed to me that the logic of the 
facts bid me proclaim it. I presume many of you remember that talk 
and remember how I dwelt earnestlyupon the value of type and form 
to enable the cow to do her work rightly. To-day I find many farm
ers everywhere who have the idea that this is bookish, and theory, 
and not essential. And yet that same farmer if he lives in Maine 
would no more think of breeding a trotting horse with a draft horse 
form than he would think of cutting his throat. Why should not the 
application be the same as regards the function of the cow? You all 
know that the form of the dog depends upon his function. The grey 
hound has a speed form, the bull dog a blocky, fighting form, and 
so on, function determining form,temperament determining function. 

l\ow, then, the wise farmer says, "I will be obedient to that 
law, I will not fight it," and he takes advantage of it. I want to 

give you a little illustrat10n of the practical outcome of just that 
work. Prof. Hacker of the Minnesota Dairy Experiment Station,who 

had been with me in this study for a good many years and was my 

executive clerk while I was in executive office in Wisconsin, is a 
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breeder of Jersey cattle,and for tenor twelve years we have compared 
notes. When he became a professor at the Minnesota Station he said 
•·r will demonstrate these things for good" and he carried on a 
process of experimentation there for one year with a herd of cows, 
keeping a most delicate and accurate account of their perfor~ance 
as it related to their form and function. There were five illus
trations of 1he different styles of cows given, from the beefy 
Shorthorn Dido, who produced only twenty pounds and fourteen 
ounces of butter to every hundred pounds of her live weight at a cost 
of 12.2 cents a pound for the butter, to the J·ersey cow Dora, who 
produced 48.91 pounds of butter to every hundred pounds live weight 
at a cost of S.8 cents per pound. Dido weighed 1255 pounds and pro
duced in a year 262 pounds of butter, or, as I said, twenty pounds 
and fourteen ounces to each 100 pounds of U-ve weight. No,v what 
must be the cost per pound of the thousands of cows that do not 
produce over 150 pounds of butter a year? Good friends, the cows 
in :Maine, as near as I can get at it, and you a,erage as well as any 
state in the country, do not produce on an Hverage more than 150 

pounds of batter a year per covv. Now that is a constant decrease 
of profit and an enormou,; waste. It takes 150 pounds of butter 
sold at the highest market price in Maine to pay the expense of 
keeping a cow one year, and it is impossible to get by that fact. 
Xow if that is the average for :Maine, just think of it! What a re
duction it must be to the whole revenue of this State and conse
quently to the general prosperity of this State. The cost of keep
ing these unprofitable cows remains the same; the revenue 
therefore is to be changed by the application of this switch power 
called intelligence. Both of these cows used in the illustration 
are excellent specimens of their breed as dairy cows. The cow Dido 
as a Shorthorn is an excellent spedmen of., her breed as a dairy 
cow; Dora is an excellent specimen of the Jersey. :Pigure the profit 
of Dora as a dairy cow aborn that of Dido. Dora prorluced 166.61 
pounds of butter more than Dido, and did it at a less cost per pound 
of 3.4 cents. In other words, she produced the 262.30 pounds of but
ter that Dido produced, at a saving of $8.91 in cost of feed, and pro
duced 166.61 more. Xow that is what is playing the mh,chief with 
your investment so many times,-the keeping of an unprofitable cow 

and being content to keep her because you do not know better. Dido 
consumed in feed $3:2.13; Dora consumed $37 .58, or $5.45 more. But 

here is ,vhere the special results of her special purpose breeding 

came in. She turns her food into butter and not into the support 
of the 365 pounds o:f extra flesh that Dido carried. Men have argued 
themselves jnto the poor house, almost, in trying to deny the 
truth of the special purpose doctrine. They would say, "It costs no 
more to keep a big beefy cow than a small one, ancl when you are 
through ,vith h~r she "\\'ill sell well for beef" and a lot more of 
such talk that does not apply to straightforward dairy farming·. We 
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hope that dairy farmers will soon begin to learn for their own bene

fit certain cardinal dairy doctrines; viz,-
lst, If we are seeking for the highest production at the 

least cost we must select the special purpose dairy cow, one that 

has been bred for the work. 
2nd, There is such a thing as a dairy form, shape and make

up, internal as well as external, that a cow ,vill have, and this 
form is indicative of whether she will turn her food towards butter 
or towards beef. If ,ve are after butter, we want butter to the 
highest economic ability of the cow, and we do not want beef. 

3rd, The special purpose dairy cow calls for special pur
pose understanding on the part of the man who is to feed ancl handle 
her if she is expected to return her best profit. 

4th, Dairy covvs require dairy housing, dairy care, and 
dairy feed. They are subject to special dangers and disasters, be
cause they are highly mganized dairy cows. Therefore it pays to 
do business with the dairy bred cow providing we rise to the occasion 
and become dairymen who know good from evil. These were the com
ments I made in "Hoard's Dairyman'' upon the experiment when it 
vYas made and I bring them in here toillustratein a practical way the 
difference of reward that the one cow would have given her owner in 
place of the other. Xot that every man is going to secure a Dora 
rjght away. Not that the aYerage cmn of Maine are equal even to 
Dido. But this shows us the road, and yonder is the mine. :Sow the 
most of us, because we canot jump from where we are to the mine at 
once ,vill not proceed to travel the road at all; but yonder is the 
gold we seek, and there is the road we must ,valk in order to reach 
it. Therefore it is not good economy, friends, for us to entertain 
,vrong notions about the dairy cow. 

_\nother greatly mistaken notion which we have is in the con
struction of our cow barns. \Ve a~e being alarmed all over this 
country at the spread of disease among dairy cows. Last summer I 
traYelled across the State of l\Iaine and kept my eyes out every step 
of the way. And going from Nova Scotfa with Prof. Robertson I said, 
"Xow you look out of one side and I wHl look out of the other, and 
let us see just exactly how many men in :Maine haYe a modern dairy 
barn." Not that we were going to see all the barns in Maine, but 
I meant the number that we could find in going through. And do you 
know, my friends, I do not remember just the number, but I figured 
up that seventy-five per cent. of the barns that we saw from Bangor 

to Portland were built on the basis of forty or fifty ;years ago: Even 

new barns ,vere built wHh underground stables, in much the same 
fashion that their grandfathers had built them forty or fifty years 
ago. Their grandfathers ,vere not confronted with the diseases, nor 

the clanger of disease, that ,ve are confronted with to-clay. In going 

along ,ve would see those barns with a ,vindow once in ten or fifteen 
feet. I will guarantee that if you stepped inside of them you ,vould 
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find that a man cannot read his title clear, in print of large type 
even, when the doors are shut. Kow sunlight is one of the most 
powerful disinfectan.ts that ,ve have. Sunlight is the most important 
thing in dairy farming. These dark, damp barns have simply been 
pest houses for the breeding of weakened and enervated ani1:1als. y:ve 
have reduced the resisting power of the cow so that when mfect10n 
of anv kind is admitted, that very moment our cows are at the mercy 
of th;t infection. Tuberculosis is an infectious disease. Pleuro
pnucmonia is an infectious disease. 'They do not travel in the air 
but travel bv contact. ·N"ow when we shut up our barns and make 
them tight ~nd force out the sunlight, keeping those cows crowded, 
and are all the time talking about the economy of room and not 
about t,he economy of cow, ·we are simply putting a premium upon 
our own loss, and it is not good economy. 

Now the modern dairy cow has been constructed in conformity 
with the modern condition of things,and she should have the environ
ment that belongs to the modern dairy cow. She should not be ob
liged to liYe in a stable where there is not at least from SOO to 
1000 cubic feet of air for each animal, and it is cruelty, it is 
suicide, to do these ~hings. A good old friend of mine in Wisconsin 
,vho had a very fine herd of cows was lately visited by the health 
officer, and the first thing he knew thirty-eight out of his herd of 
forty cows were ordered killed. The old man cried like a baby, and I 
felt a deep sympathy for him. He said, "When I saw those beautiful 
animals go out one after the other I was almost ready to say, take 
me and leave the cows." ·what was the matter with my old friend? 
He had been too economic of room and had crowded those cows, and 
the first thing he knew he bought a cow that had tuberculosis. He 
did not see the progress of the disease and did not know it, but he 
found after a little that he had tvrn or three ailing animals, and the 
disease seemed to spread until thirty-eight out of the forty were 
ordered killed. Was it good economy? No! We have been too stingy 
of room and too stingy of the expense necessary for room, and too 
prodigal of life and heal th. · 

Another thing,-in the construction of these barns we ought 
certainly to provide for their ventilation. Do we do it? No! I 
will guarantee that nine out of ten of the men that go home from this 
dairy meeting vdll look at their barns and say, "I guess we had 
better get along just as we have. That fellow up there has been 
~houtin~ away, but I guess our cows look as though they could stand 
It and If they can stand it I guess vYe can." I am reminded of a 
story of Abraham Lincoln. In 1864 you remember the Wade l\fanifesto 

came out and Freemont ,vas nominated. vVe thought that Abraham 
Lincoln was likely to be defeated and those of us who had our hearts 
set on the contest \Yere full of fear: Lincoln was waited on by the 
men who sympathized vdthhimand they told him they felt very sorry 
to think that the friends of the Union should divide themselves at 

this very hour of danger. The old man looked good-natured and 
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kindly and said, "Do you know, it makes me think of an old friend of 
mine down in Sangamon county, Ill. He sent his boy off to school 
and the boy got a smattering of science and came home and sat down 
to dinner one day, and the old man picked up a piece of cheese. The 
boy says, 'Father, don't eat that, it is full of living animalculae.' 
'Full of what, Tom?' 'Full of living animalculae, father.' 'Is that 
so!' And the old man took another bite and says, 'All right, Tom, I 

can stand it if they can.'" 
Ques. Has not tuberculosis been found in barns that have 

been built on modern principles, and where the cows have had the 
best care more than in any other place? 

Ans. I find that the investigations of tuberculosis have been 
carried on by men advanced in their thinking on that question and 
the disease has been discovered in many instances in good barns;but 
I know of many instances where tuberculosis has been clearly traced 
to close barns, filth and unsanitary conditions, and I believe that 
what I am talking upon, as a general principle, is correct. You 
may cite me a case where a man in a fine, healthy home has the 
small pox. I believe that he will stand the small pox :ill the bet
ter on account of that surrounding, if he has it. But when you tell 
me that small pox is incident to, and originated because of, good 
surroundings, I would hardly call that good logic. 

I will say this,-that tuberculosis as a disease of infection 
thrives best in large aggregations. For instance, if you have a large 
herd of cows, in proportion as you increase the herd you in
crease the ratio of danger. Now if you do not carefully tend your 
herd and provide for them pure air, you thereby again increase the 
ratio of danger. If you do not disinfect those stables thoroughly 
and keep them clean, you add still more to the ratio of danger. If 
you deny them sunlight, you add still more to it. I have noticed 
that those herds that have a large amount of sunlight provided for 
them, and where land plaster is used quite thoroughly, have been 
shown to be remarkably free from infection, unless it could be 
traced directly to some importation of an infected animal. A man 
in my own state has lost his whole herd of cows from buying an in
fected sire. He put him into his stables and he died of tuberculo
sis. The man did not know what the disease was, and said nothing 
to anybody concerning it, as he thought it was smart to keep it to 
himself. He bought another sire and put him in the same stable, and 
that sire died. Presently he put one of his cows in this stable, 
which was set apart. She took the disease, and was taken back again 
and the whole herd was swept away with tuberculosis. You see that 
the tuberculosis in this case was clearly traced to infection. Then 
how would you minimize infection? By surrounding the animal with 
as cleanly conditions as possible and with plenty of sunlight. I 

am called a crank on land plaster. It is composed of forty per cent. 
sulphuric acid, and may this not be a hint as to why it is so useful as 

a disinfectant. It should be used in every dairy stable in the 
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land. It will pay largely for its cost in the manurial benefit that 

vou receiYe. 
~ In regard to the "·aste because of a low grade of cows, let me 
illustrate. Just before I left home I received a letter from Mr. 
Sneath of San Francisco, Cal., who has an average herrl of 500 
cmYs. Those of you ·who read "Hoard's Dairyman" ,·vill see in this 
last number his article. He and I do not wholly agree npon some 
things, but it is a yalnable article and I publish it gladly. He 
has an average herd of 500 cows that he milks for the San Franciso 
market. He says, ""\Ve raise annually 125 calves---we cannot raise 
morf' than that-but that is not enough to keep up the ranks. In 
our herd my sta11dard is 5,000 pounds of milk a year, or in eight 
months, or behveen calves. Every cow that does not come up to 
3000 pounds I reject unless she be a heifer with her first calf. Now 
in order to keep up this standard I have to step out and buy largely 
of the very best cows I can get, aud I find that I haYe to discard 
seYenty-fixe per cent of those cows to get cows that "·ill come up to 

this standard." 
Think of it! Thin.k of the enormous waste that is going on 

in this country eonstant]y by the lack of interngent ideas in 
breeding c·2.ttle. Seventy-fl.ye per cent. of the cows that that man 
buys, r,aying from $40 to $60 a head, he must discard because they 
wil1 not 11roduce hira a profitable return. A neighbor of mine in
formed rr,e that he unrlertook to bny a herd of CO""WS that would pro
duce him 200 pounds of hutter a year, that is 5,000 pounds of milk 
at four per cent; and he told me that he had purchased over 100 cows 
1,efore he could secure a herd of tvventy-five that would l)roduce 200 
pounds of butter a year. This enormous waste that is going on 
among our farmers by virtue of haYing these unprofitahJe cows is 
one of the most am:1zing things, in the light of this clay and genera
tion. It is because the farmer is 1m,Yilling to put himself into a con
dition \Yherehy he can correct this ·waste. How shall he do it? Every 
nrnn ought to purchase a Babcock test. It is ridiculous for a man 
to stand and balanC'e $5.0') against the information that it might 
bring him. Then he ought to test e;-ery cow. It is a simple proposi
tion. 1t does not cost me ten dollars a year for a man's time to test 
and ,wigh the miJk of ewry co\\·. A little piece of paper. is tacked 
up bebind each cow, and with a spring balance he ,,-eighs the milk 
of each cow and takes a little sample each day. Once in three days 
it is tested. J~Yery clay ] can know just "\Yhat that cow is and what 
she ,,:ill do, and know ,vliat her feed costs me; then I caH tell very 
quickly "·hat my profit is. And there is not an intelligent mer
chant in the land ,vho does not put this process at ·work. 1iVhy 
should not the farmer institute these methods? .And when I plead 
for this, good friends, I p}earl for the money that is to p.:o into 

;your pockets, 1 am not pleading for myself. 
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The :first thing to do, then, js to clean out this unprofitable mass 
of cows. 011e man said to me, a poor old G£'rrnan, "How n1y farm 
,vould look if I did not have more than half that number of cows!" 
Aud there h•) was keeping ahout t·wenty-five cows because the farm 
,yould not look well if he had only ten. 1 sairl, "I will g:narantee 
not twelve of the cows are paying you a profit." "Yell, J kind o' 
]Hrn dem cm'-'s; I stay by dem." I have to be patient and good 
natured with all these things, you know, but I get earnest, for I 
see so much of it. and see men longing so for better retnrns and 

still clinging to error. 
:;\'ow I come to the prirt of my subject along the line of farm 

management, the production of food. My friends, it is the strang
est thing to me,-the slo,vness with which these ideas make way. 
Take, for irn,tance, i.he silo. Amo11g the 800 patrons of the Hoard 
creameries there are about 250 silos. There have been n10re silos 
built jn the past year, or t,vo years, than there were in the whole 
previous history of those 800 men. .Men have been very slow to 
accept the silo. These summer droughts are making us tired, and 
a11 over the land it is becoming a serious question ,,vhether pasturage 
in many particulars is not too costly. It is too costly when ,ve 
consider the small amount of return ,ve are getting. 1 know of 
patrons to-day that have scarcely <lropped a particle in their milk 
through the severe drought of this pre:,;ent summer. You will 
cmrnicler that we had only five inches of rain fall in four months, 
when last year we had fifteen and one-half inches, and that the 
drought was the most severe ever known in the ·west. 
You can see to what a trial we ,vere subjected for the 
support of those cows. Yet there are two men, and only two, who 
had the enterprise and intelHgence to put in a summer silo. A year 
ago last fa1I those t-wo men :filled silos for summer use, and when 
this severe drought came and the pasturage began to grow brown 
and dry and the cov>'s began to shrink, the silo was uncapped and 
they ·were ferl with this succulent food and they held steadily along. 
·when the fall rains came and milk began to pay better those cows 
were doing good business, while the other men's cows were simply 
giYing driblets. This is the economy of the more modern and in
telligent man. The silo to-day I believe is one of the grandest 
blessings that has ever come to American dairymen, and 1 know by 
practjcal experience that the men who have silos are the most 
successful. 'The result of their labors passes before me every 
,n•ek, and I study them as I study nothjng else under the sun; and 
1 know that those men have a hank account that justifies my ut
terance here. I know how much better those men do their work and 
how much larger their profits are. And yet there are lots of men 
who wm stand and haggle and quibble and say, "Don't you think 
it is too expensiYe," ,vhen they are losing every year, in milk, 
enough to build the silo. Y{ell, I cannot conwrt the ,vorld, I told 
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vou so at the outset. An old fellmv drove a bull to market and 
did not sell him but drove him back, seven miles. Some one said 
to him, "Don't you think that was a pretty hard job?" '~Yes, but I 
got a splendid drive out of that bull." I have what comfort I 

can on the road. 
Now in regard to the construction of the summer silo I want 

to say just a word, in case there is anybody here who might be 
tempted to do something for himself more largely in this line. We 
have got to come to it in the West. One of the most intelligent 
men in the handling of his cows in the whole West is Mr. Gurler, 
who ,vrote this book on "American Dairying." There you will find 
:m illustration of the winter and the summer silo. We must build 
the summer silo different from the winter one. We must make it 
smaller and deeper. Smaller for the reason that when ,ve uncover 
it at the top we are uncovering it in warm weather, and as a con
sequence the heat. of the atmosphere would naturally cause it to 
ferment and sour next t.o the air; therefore we need to have it 
small enough so that the daily demand of our herd, whatever its 
size may be, shall enable us to take it down at least from two to 
four or six inches. In the winter time when we uncover the silo we 
uncover it in the refrigerative effect of cold weather and it keeps 
easily. You see the difference in the management of the winter and 
the summer silo. l!'or your own sake I want the people of Maine 
to give this a little more thought along that line of economy. 

Ques. \Youldn't. ii be better to make the silo smaller at the 
bottom than it is at the top on account of its settling and sinking 
about the edges? 

Ans. No, sir. It is not better, because if you do that it brings 
too great a strain on the edges; and again, you can provide for that 
matter of settUng very easily by keeping the edges of your ensilage 
about two feet higher all around as you are filling the silo. Let it 
be lO'ivest in the centre and highest at the edges. 

Ques. What would you fill your summer silo with? 
Ans. Corn. At the time you are filling the winter silo fill the 

summer silo. In all these things the main thing to deal with is to 
be certain of the soundness of the principle. It is not certain that 
every man here can have a slio, but it is certain that every man here 
ought to be as easily conceived as any other man, of the necessity 
of one, and then work to it just as soon as possible. 

Now a third economy in dairying. I am coming to the point, my 
friends,where I maybe misunderstood. I have had a great many men 
say to me that I was not an advocate of private dairying. Heaven 
bless their innocent hearts, I am an advocate of any kind of dairying 
that pays. r.rhe great point with me is to get returns. The man that 
is a patron of a creamery is engaged in private dairying up to the 
point of simply the !ast work, the matter of making the butter, and 
that man has to meet all the problems that are connected with 
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dairying except that one question of the manufacture and sale of 
the product. And in these days we should be students of the mar
ket. The market to-day is constantly calling more and more for the 
perfected article which is made by co-operative work. And the co
operative work is so much easier! Just think of it as a matter of 
economy. These 800 patrons that I speak of are no different from 
800 men in Maine. These 800 men would make 800 different kinds 
of butter under the private dairy system. To-day they make one 
kind of butter. And there is the Yery highest breeding skill in the 
combine. There is General Burchard, vi'ith his herd of thorough
bred cows. ·we pay him the highest amount per cow of any man in 
the whole combine, and return him his skimmed milk. He had a 
herd of 19 cows, nine of which were two-year-old heifers. Strange 
as it may appear, that man made that herd of thoroughbred Jersey 
cows produce more pounds of milk, per co,,,, than any other man of 
the 103 patrons in the home creamery. And there were in the com
bine thoroughbred herds of Guernseys and Holsteins. Gen. Burch
ard handled that herd from the construction of the cow down to the 
landing of the milk in the creamery by the light of modern intelli
gence in dairying. Now his pay came, didn't it? We paid him $1.36 
a hundred for milk, while other men were paid eighty-nine cents. 
These things are convincing. A neighbor of Gen. Burchard's who 
does not believe in the silo and is fighting it all the time is a patron 
also. That man made a profit of $3.07 per cow last year, while Gen. 
Burchard's profit was in the neighborhood of $35 per cow. And yet 
that fact could not convince the $3.00 man. I believe in a man's 
being honest, and I have a doubt sometimes, if half our men are hon
est with their cows. 

An Irishman came along fo a grave yard and read thi.s epitaph, 
"Here lies John Thompson, a lawyer and an honest man." After 
studying it, "Well! well!" he said, "Begorra, there must be two 
fellers in that hole." Now Gen. Burchard is a lawyer, my associate 
editor, a brainy lawyer and a brainy farmer; a man who was trained 
and reared as a lawyer, but one of the most instinctiYely and rigor
ously honest men that I ever knew in my life; so that he cannot 
and will not allow himself to do a dishonest thing to a cow. I prefer 
this epitaph that was written by ,John Konkerpod, a Stockbridge 
Indian, a poor drunkard, a graduate of Yale or partial graduate. 
"Here lies poor Johnny Konkerpod; havemercyon him gr?..cious God! 
He would on you if he ·was God, and you was Johnny Konkerpod." 

:Xow I have ahva.ys believed that old Johnny Konkerpod would have 
macle a first class dairyman because he had a strong sense of jus
tice in· llis heart. He was citing· the golden rule, eYen to his 
Maker. That idea of being thoroughly honest with a cow is a mat
ter of the highest degree of economy. 

As regards the question of economy in co-operative work, my 
friends. there is a chance for us to get rid of certain notions. The 
growing tendency of the time is towards co-operation, and I believe 
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that it is oue of the most important things for us to stud)-. YVhat 
can ,Ye do by co-operation? H ,ve co-operate as patrons of a 
creamery "·e c:111 bu~- onr feed together. Let me say to you that one 
of the most important things that is done in our creameries is the 
buying of feeds at wholesale. I saw the time one year, ·when there 
were 400 carloads of bran nnloaded at three railroad stations near 
Fort Atkinson in \Yisconsin. I see now that by the use of this co
operation, the::;e intelligent farmers coming together and agreeing, 
they can purchase their grain by the carload and in this way secure 
the advantages of the market. It is an old grange idea, but it can 
be put in practice to a ,-..-onderful extent. Also, the farmers secure 
in many particulars great assistance by co-operating in the purchase 

of their implements. 
The final question of economy is the economy of dairy farming 

over any other kind of farming, and I want to speak to you just a 
moment on that line. There is no other kind of farming in which 
intelligence and skill play so important a part. Take, for in
stance, grain grmdng. Your neighbor right here is a very intel
ligent man, but his bushel of wheat and his bushel of barley are 
worth no more in the market than your bushel of wheat and bushel 
of barley. There is in almost every kind of farming except in 
dairying a vrn11derfnl scaling or grading down to an evenness with 
ererybody, and no chance for the benefit of possessing skill. But 
the moment you step into dairy farming that very moment skill and 
intelligence increase the profit. If a man ,vants to he skillful 
and intelligent, the butter, or cheese, or milk, answers to this 
sanctification of skill. One of the important things of the pres
ent day in the market is that the market refuses to take the crude, 
unskillful product of the farm and pay for it. I hear farmers 
complain that they work hard, and Heaven knows they do, but 
they cannot get pay for their hard work. 'l'hey have made this 
mistake,-the market il'l not paying for hard work, it is paying 
for skill. The market does not care whether that pound of butter 
eost you one day's work, or a week's work, or a month's work, or 
a minute's work. The question is;-Is the pound of butter what 
the market "'tmts'? Now let us be intelligent and adapt ourselves 
to the changed conditions of modern dairying. Let us be thankful 
also that dafrying giYes us an opportunity for this higher, "'ider, 
freer, better exercise of :intelligence and skill; and in particular 
that ,ye can receiYe a larger reward for our labor. 

:My friends, I haYe gone hastily and cursorily over some of these 
qnestions of economy, and striven to get general principles into 
your minds more than particular, specific statements. I am satis
fied v,·ith the intelligence of l\faine as I am with that of Wjsconsin. 
Just the minute the general principle takes hold and is understood 
it has free course and is glorified. 
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Ques. What effect is oleomargarine having upon the dairy busi
ness of our State? Also what is the duty of the dairymen of this 
State to help suppress it'? 

Ans. That is another question of economy. The National Dairy 
l]"nion was organized about two years ago by the interested men of 
this conntry to fight adulteration, and every dairy farmer in 
this United States ought to feel interested enough to become a 
member of that Dairy Union. It will cost him but $1.00. The offi
cers in that society work for nothing, and they work tremendously, 
too. They are at ,, ork to-day in securing legislation in different 
states, and they ha,e done more towards this end than any other 
agency in the Gnited States. I happen at the present -time to be 
its president, and I know that a large portion of my ti.me since 
last June has been taken up in constant corespondence in the 
promotion of legislation along the line that was so suc<>t:>ssful in 
~Iassachusetts. vYe passed a Jaw in vVisconsin which effectually pro
hibited the making of that fraud and swindle,filled cheese. We passed 
a ]aw which prohibited any substitute for butter standing in the 
guise or color of butter. :My friends, take this little bit of logic 
with you,-the farm has the only rightful place in the production of 
foocl. The farmer is the only rightful producer of human food. 
Any man that steps between the farmer and the consumer must do 
it as an imitator, and an imitator is a counterfeiter, and a counter
feiter is a fraud per se. 

I had a letter from the secretary saying, "There is a power
ful fight going on in Washington." Now Tom Reed is a politician, 
and a politician is a creature of the sentiment that is behind 
Mm, and he ought to be, too. ,ven, for your own sake, let him 
have some sentiment then. Now sit right down, every man of you 
and write a postal card to Tom Reed or to your members of Congress. 
I ,vill guarantee that if every dairyman of Maine will just write 
one postal card to Washington they will think a snow storm from 
the North has come, and it will stiffen their backs tremendously. 
The difficulty with us is that we do not make our opinions felt 
\Yith these men. When the contest was on in 1878 I went home and 
,note up a little squib, "Write your member of Congress a postal 
eard," and the agricultural press took it up and my member of 
Oongress wrote me, "For God's sake, let up! I have a bushel and 
a ha]f of postal cards and you know I am all right." Now you want 
to just sit down and write a postal card saying, We ask of you to 
see to it that proper legislation against the adulteration of butter 
or cheese and the forcing of oleomargarine to take its own place, 
is had in Congress this winter; and I will guarantee that there will 
he such a sentiment in Congress from Maine that it will be worth 
something to the country. 

Ques. What class of forage makes the best ensilage? 

12 
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Ans. Corn seems to have the least loss of any forage ·we put into 

the silo. 
Ques. What kind of corn? 
Ans. VVe are getting pretty well simmered down to our aver

age field corn. 
Ques. I should like to inquire at what particular time it is best 

to put the corn into the silo? 
Ans. About the time that it is through glazing. We have been 

making some mistakes, we have put in corn too green, and haye 
also gone 1.o the other extreme Rnd put it in too dry. 

Ques. fa there any difference between yellow and sweet corn? 
Ans. Sweet corn makes very fine ensilage, but that has to be car

ried to a little riper stage because of the presence of so much sugar 
in It. It is inclined to make too acid an ensilage, even when pretty 

thoroughly ripened. 
Ques. Should you make a slio round or square? 
Ans. I should prefer a square silo, although some people are 

making round silos. The economy of room is greatest in a square 
silo. 'rhere is no difficulty in making a square silo by chamfering 
a piece at the corner, to break the corner. The great point is to 
iuakt' the "lilo deep enough. We have been building our silos too 
~hoal~ they should not be less than tv>'enty-five feet in c1epth. 

Ques. What is your opinion in regard to weighting ensilage? 
.L\11s. I do not see any necessity for that. But there is one little 

thjug about covering the top ·which I think is decidedly a good 
tl,in[t; nlHl that is, ·when you get ready to finjsh off the mlo just go 
ml(l cut a lot. of green swale grass and put on about tw'J feet of it. 
The steam and heat from the silo wm soften and glutenize that 
r;reen grass, while if you should put on dry hay or straw the heat and 
moisture would go rjght 11p through it and would not soften it. 

Ques. What about pouring on water when you are pnttjng in 
tr.e e11snage"? 

Aus. That is n go1Jd thing- if the corn is too dry. 
Q1_1es. If the corerh1g of hay or straw is thoroughly wet will 

it ans,,ver the same purposE' as the swale grass? 

Ans. It will not, o<:'<·m~::-e it has not the gums and juices by 

whi.ch it will glutenh,<' and stick together. The straw is a good 
deal like the old man's Moi.hn-in-law, it stands np by itself. 

Ques. Ho.v soon iH the ensilage fit to feed from? 
Ans. In about two weeks. 
Ques. What is the difference between putting it in whole and 

cu ttinr j t? 

Ans. 'l'he ease by ,,Lich JOU handle it, one way or the other. 
I ,lo not kno,v that it rnnkes any difference in the quality. I do 
not see but it keep8 as ·wel 1 when it is put in whole, but more care 
must he used in i·rrnwdng it iJ; that case. I have seen ensilage of 
the finest quality whi<·h was put in ,vhole, but it was disagreeable 
to handle. 



DAIRY MEETING. 179 

Qm:s. '\Vill not second crci:: clover do as well as swale hay for a 
covering to th£' silo? 

Ans. Certainly. Any green stuff under the action of this steam 
and heat will settle right down and form a most perfect covering. 

Ques. If you put in whole corn do you need to take any precau
tions with the corners that you would not with cut corn? 

Ans. Yes. The best plan I know of is to bringthcbutts to corner; 
then, if there is any injury, the least valuable portion of the stalk 
is injured. Also it is a good plan to throw in some chaff or chopped 
straw occasionally, so as to get the ensilage to settle down tightly 
at the corners. One of the reasons why silage moulds at the sides 
and corners is the escape of the heat up the sides of the silo. The 
heat that the silage engenders is necessary to keep it, as that is the 
agency by which the air is expelled from the silo. It is canned corn 
fodder, you kno,v. At the sides this heat keeps escaping, and the 
result is, it is not carried up to the point that kills the germs of 
ferment, but simply far enough to promote the growth of mould and 
fungus. For this reason the sides should be packed down tightly 
to preYent that escape of heat, and this is done most successfully by 
keeping the edges of the silo about two feet higher than the middle 
all the time. 

Ques. The ensilage is bound to be acid to a certain extent any
way, is it not? 

Ans. Yes, to a certain extent. 
Ques. I would like to ask what Gov. Hoard considers an econom

ical feed of grain. 
Ans. There are three propositions involved in that question. 

First, the kind of cow it is fed to. I mean is the cow herself an 
economical taker of the ration? Second, what is the commercial 
cost of the ration? Is there anything else that will take its place 
at less price? Third, ,vhat is the most profitable combination of 
these feeds to secure the purposes you want? Now let me say just 
a word here. The cow gives a balanced food when she gives you 
milk. The great argument in fayor of the balanced ration is that 
the cow may receiYe the proper ingredients, the proper proportion of 
foods, that she in turn may turn those foods· over in to a perfect food, 
that is, milk. One of my patrons said to me at one time, "I ,vish 
you would tell me how to construct a ration so that I can get the 
largest amount of butter." I said, "I cannot do H for butter alone; 

I will have to give you a ration which I think will produce milk. 
:l\Iilk is composed of so much casein, milk sugar, etc." "Get out! 
I don't want to know anything about the casein, I just ·want the 

butter." I said, "Dear me! If you will show me a cow that giYes 
nothing but butter I ,dll tackle the question at once." '\Ve must 
feed the cow to produce milk sugar and casein in orcler that we may 
get milk. As the old man said who lowd his todd:v and the old lady 
used to regulate him,-he kissed the old woman in order that he 
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mjght ldss the bo,vl. He said he noticed that the more he kissed 
the ,Yife the more he had access to the bowl. Thjs may be a homely 
mustration, but the fact is this; you must feed for something that 
yon do not ,vant specifically. You want butter, but you must feed 
for all the solids in milk in order to get your butter fat. In that way 
you feed a balanced ration, an economical ration. Taking cows as 
they run, on general principles (and I can only give you general prin
ciples) if the cow is a well bred dairy covv, I would want a ration 
to include about hvo and one-half pounds or thereabouts, of protein, 
about ten or hvelve pounds of carbohydrates, or starchy matter, 
and about half a pound of fat. Take it in that proportion and vary 
it as you wish. A thousand pound cow will consume in a day only 
about twenty-four pounds of gross matter. In that t,venty-four 
pounds she should have at least two and one-half pounds of protein. 
You get that in your concentrated foods. 

I ·want to talk to you a moment on the larger economy in the 
production of food on your farms; the production of pea meal and 
bean meal, something to take the place of this costly buying of 
cotton seed. "\Ve are beginning to study this question, and I know 
that we are growing one thousand per cent more peas than we ever 
grew before in our history. 

Ques. How do you raise your peas? Do you sow them with anoth
er grain? 

Ans. The most successfui way we grow peas is to fall plow a 
piece of ground, not too rich, and then sow the peas in the spring 
as early as possible. Select a piece that is high, and get on to it 
as soon as you possibly can. Sow the peas broadcast and then turn 
them right over ,vith a plow four inches deep. Do not be afraid 
of getting them too deep. I have seen so many farmers go fairly 
wild at the idea of plowing in peas four inches! I sow my garden 
peas six and eight inches deep. Turn these right over four inches 
deep, and then in about a week or ten days sow on oats and harrow 
those oats in. There is a good deal in selecting the right kind of 
oats. I do not know of any which are so fine to sow with peas as 
the native Schoenan oat. Sow from one and one- half to two bushels 
of peas to the acre, and about a bushel of oats. Then, when the time 
comes,cut them,-w hen the peas are just a little past the boiling stage 
and the oats are in the milk, and you have one of the finest com
binations, for a rough feed, that I ever saw. In the same way 
vetches may be sown with oats. Thus you can produce the food on 
your farm, and if you wish to put it into the silo you can do so, 
though oats do not silo as well as corn on account of the hollow 
stalks, from which it is hard to expel the air. Every farmer ought 
to grow something of that kind, in order to save him from the ex
pense of buying so much food. 

Ques. vVould you cultivate vetches in the same way as peas? 
Ans. Just the same. You can plow the seed in, or you can drill 

in your vetches. 





Herdsgrass growing on the farm of Allcn;,.M. Dudley, Castle Hill. 
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Ques. What about the rape plant? 
Ans. The rape plant is not a very good plant for dairy ,vork. 

It is more applicable to sheep. \Ye are not very much impressed 
with it for dairy cows. 

Ques. What is the relative value of beans at $1.65 in proportion 
to cotton seed meal at $1.05 a hundred? 

Ans. At that ratio the cotton seed is worth more than the beans. 
The beans are worth to you, of course, jf you produce them, what 
they would be worth in the market. You might produce the beans 
and buy the cotton seed. There comes in a commercial factor in 
this question of feed. You must all the time carry with you the 
question of the price of the different articles of food. I should 
say that the cotton seed meal would have the largest profit at that 
price. I do not know what kind of beans are referred to, but we 
should consider the price high. (Remark. It is the ordinary bean, 
or the yellow eyed. No stock beans are raised here.) 

Ques. What is the relative value of Hungarian, and oats cut 
green? 

Ans. We fine] that the German Millet, or Hungarian grass, is a 
very excellent forage in place of hay, and it gro-ws and ripens in 
about sixty days. It is particularly useful if we find that we are 
going to have a short hay crop. I want to say, however, that you 
must cut it before it commences to seed, if you are going to make 
the best hay out of it. If you do not you are in danger of producing 
certain derangements in the organism of the cow. 

Ques. I would like to inquire what kind of feed Hungarian is 
for horses. 

Ans. Cut in this same way it makes an excellent hay for horses; 
but after it is headed it becomes dangerous, and is apt to produce 
serious urinary troubles. 

Mr. Jo::-rns--I would like to say jn regard to beans that there is 
a difference between the bean that the gentleman referred to in 
Ms question as to the relative value compared with cotton seed, 
and the bean that is to be fed to cattle. It would be foolish for 
us to undertake to raise the common white bean for food for cows, 
but there is a larger, coarser bean ,vhich we plant in our gardens, 
and this may be raised to advantage for cattle. I have raised thirty 
or forty bushPls per acre, and I think sixty could be raised if you fer
iilized high enough. John Gould was at my place last year and 
saw me feeding this bean meal, and asked me how I liked it. I told 
him I thought it took the place of cotton seed very well. He wrote 
an article about this,and I bad more than forty letters from different 
states in regard to it. ·we want to raise this bean and save the 
cotton seed. 

1fr. KING-I want to add a word upon the economy of feeding. 
I remember well a lesson which came to me very forcibly, and which 
has been of use to me in my farm operations. It was a fact brought 
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out in a paper presented some years ago by Brother Knight of 
Turner, which illustrates that many persons do not know how to 
feed their cows for their best financial interest. He had statis
tics carefully gathered from the owners of eight or ten different 
herds, ,vho sent their cream to the Turner Center Creamery. Of 
those eight or ten men, the man ,vho for the year had bought the 
most feed for his cows and taken the best care of them, at the end of 
the year could show $12 more per cow, clean profit, than any other 
n1an. 

Ques. What is the relative value of the gluten meal which 
you get from the Buffalo factory, and cotton seed meal, one cost
ing ninety cents a hundred and the other $1.15? 

Ans. I am using the Buffalo gluten feed. So far as my own 
experience goes I do not know of any feed for the money that pro
duces as good results. 

Ques. Should not the kind of coarse fodder that a man is feeding 
to his cow govern him somewhat in his choice of grain feed'? 

Ans. If he has plenty of clover hay he does not need quite so 
much of the costlier protein food,-he does not need quite so much 
cotton seed. But I am confronted all the time with the fact that 
hay is worth so much more with you than with us. I am told that 
hay here is worth from $10 to $15 a ton, while good hay can be 
bought in Fort Atkinson to-day (and I never saw so light a hay crop 
in my life) at from $8 to $10 a ton. With plenty of clover hay you 
can save yourselves in the purchase of cotton seed to a certain extent, 
because clover hay is like cotton seed in that it is a protein plant. 
If you have good pea hay, or vetch hay, or pea and oat hay, or vetch 
and oat hay, you have a substitute in a certain sense for the heavy 
protein feeds that you buy; but the cow would have to eat a large 
quantity to get as much as you would find in a pound of cotton seed, 
and therefore it seems to me necessary to give a little of the heavier 
feeds. Timothy hay is a carbonaceous hay, and in my estimation 
not a good hay for milk, though many men think it is, and I am not 
disposed to combat them vigorously. But I can get cheaper carbon
aceous foods in corn fodder, millet, and many other things. It is all 
a question of the chemical character of the food and then the price 
of it. 

Ques. How is red top? 
Ans. Red top is richer in protein than timothy, but not so rich, 

as a rule, as good clover. 
Ques. ·would you advise feeding cmvs at noon, when they have 

their breakfast at 6 o'clock and their supper at 6? 
Ans. If I had established a habit with my cows of feeding three 

times a day I "'ould keep it up; but if I had established a habit of 
feeding at morning and at night, I ,yould keep that up. About a 
year ago I was suffering from a severe attack of in<ligestion, and 
a friend of mine suggested that I go ,vithout my breakfast, and I 
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l'onclnded to try it. It ·was considerable for me to overcome the 
habit of having my morning coffee and a light breakfast, and for 
a week the change of habit produced a severe headache, though 
after I had broken through it, it was a ,vonderful benefit to me. 
I figure something in the same way with my cattle. If I have es
tabHshed a habjt, I should question the advisability of a charge, but 
I should consider the better habit to establish to be feeding twice 
a day. 

Qnes. Would it be the same in watering? 
Ans. I think not. I think a cow is a good deal like you and me. 

""e all vary in our thirst, but not so much in our hunger. The tak
ing of ,vater is a different thing from the taking of food, and I know 
that cattle get very thirsty. I have watched a cow to see how many 
times she would drink in twenty-fourhourswhenleft toherself,-even 
gone without my sleep to find out. And how many times do you 
think the cow went to the trough and drank during twenty-four 
hours? She drank eleven times, and it was remarkable that she 
drank the most at night. 

Qnes. Do you think there is a difference in cows in regard to that? 
~\ns. I do. I think other cows will not drink as much, but I 

baw noticed that the cow that gives the most milk will drink the 
most ~vat.er. The taking of water is very largely in proportion to 
the drainage of the system of fluids in any manner. If the drainage 
of tluicls from the system is large in any direction, the animal 
necessarily has recourse to more drink. Another point,-lots of 
men believe you can take ordinary water and mix it with feed and 
it "·ill be the same as succulent foods. My good friends, this water 
that is in the food has a wonderful, mysterious effect upon digestion, 
and it is worth a good deal more than the water she gets from the 
pump. I will guarantee that any man of this crowd would know 
that he could not soak a dried apple and have it amount to as much 
as when it ,vas juicy with its original water. The finest condiment 
in the world is a fresh bite of grass. When your cows or horses are 
out of condition, if you can turn them out on a fresh bite of grass, 
that is the finest medicine ever given to an aniIJal. 

Ques. Is there any serious difficulty to farmers in the line of the 
adulteration of cotton seed meal? 

.A.ns. I do not kn9w what cotton seed meal could be adulterated 
with, except something that would add to its "·eight. But I have 
found in :Xew York men selling machines to millers to grind up this 
white St. Louis corn bran ·with ordinary bran, to whiten the bran 
enough so that men will pay for middlings when they are getting 
ground bran. If I were going to buy bran I would buy the poorest 
bran I could get, the lightest, not to exceed twenty-three to t~venty
fiw pounds to the bag. The flakiest, coarsest bran I can get, which 
almost ewry farmer tells me is not good for anything,is the bran that 
I esteem worth the most for feed. I know that in the eastern mar
kets, in particular, this grinding up of the outside hull of the white 
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corn, which I do not consider worth anything, together ·with bran, 
so that the bran may be sold. at an increased price on the claim that 

it is middlings, is practiced. 
Ques. What is the difference between bran and shorts? 
Ans. That portion of the flour, or wheat, which, for instance, 

is not considered fit to throw into the barrel, is thrown into the bran 
as refuse flour, and that mixed with bran is called shorts. It is 
the same thing as middlings. I neYer could get as good results from 
shorts in proportion to what I had to pay, as from this flaky bran, 
but men do not ahvays agree with me. 

Remark. I think there is a confusion of names, and what is called 
bran in ·wisconsin is generally called shorts here. What we generally 
term shorts is the coarsest of bran. ·what is called bran in 'Wiscon
sin we sometimes call bran, but generally shorts. 

:i\Ir. :McKEEx-vVhat about "\Yarming the cows' drinking water in 
the winter? 

Ans. I think I told you the story about my wife. She is not 
a dairy woman, but she is a mother, and she taught me more about 
some of these things than all the dairymen that ever liYed. When 
she was nursing our youngest son,-he was a lusty boy of eight 
months and she a delicate woman,-we were riding together in a 
very cold day, and she took a sudden chill. Her mother instinct was 
at once touched, and she said, "I am so sorry I have taken this 
chill!" I was intere:cc:ted and asked her why. She said, "It means 
so much less for the baby." I was interested again, for I was deeply 
engaged then in studying this physiological problem, and I said, 
"What will you do to recover your power?" She says, "You ought 
to kno,v, yourself." I said, "I suppose a man ought to know a heap, 
but he doesn't sometimes." "Why," she said, "I will get warm, I 
will restore the warmth to my body as soon as I can and I will take 
warm drinks." Her mother judgment taught her what to do to 
restore this secretion. I knew that my wife as a mother and my 
little Jersey as a mother were identical in the operation of feeding, 
and when I got home I went to experimenting with that little bovine 
mother. I turned her out into the bitter cold and saw her shrink 
in her milk, and I gave her warm water and saw her recoYer, and 
I proclaimed to the vrnrld what I learned in the giving of warm 
water. I thought I had made a great discovery, but when I came to 
look the matter over, there vrns not an old woman in the land who 
had not known it for years. 

Ques. You have been advocating the best form in cows for milk 
production; can you give us any instruction a~ to how to go to 
work to get the most perfect animals possible? 

Ans. I suppose you would ask me what I ,vould do to bring up 
a herd of cows to the best production. A gentleman in Fort At
kinson, who was a very successful dairyman during the last years 
of his work, and who has become rich in dairying, and is now rich 
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enough to retire and lives in that town, said to me a few ,rears 
ago, "If I cou1d have knmvn in the previous twenty years "·hat I 
ha,·e known in the last fiYe, I would have been ·worth more than 
double the amount of money that I am, but it is too late nov,. I 
have got to be an old man." He came to me about sixteen years 
ago and said, "I have a herd of high grade Shorthorn cov1'S. The 
best I can make tnose cows dois 150 poundsof butter apiece,and when 
I undertake to crowd them in any way I notice at once that ·when 
they get up to a certain pitch they commence to fatten, and a,vay 
goes that feed. They begin to flesh up, and consequently shrink in 
milk. I wish you would tell me what you think I had better do." 
"Well, Mr. McPherson," I said, "I do not think if I were you, that I 
,vould undertake to go out and buy the Tom Fool breeding of eveQ--
body, with the idea of making myself better off. I would purchase 
the finest dairy sire that I could find in the country. I ,vould 
rather pay a good, high price for that very animal in your ,vork 
than I ,vou]d to put him into a :thoroughbred herd." Finally he 
said to me, "Tell me ,vhere to buy such an animal." I had some 
correspondence with different parties, and he finally purchased a 
two-year-old Jersey sire. Then I said to him, "I would take his 
daughters,-they will be one-half Jersey,-and I would breed them 
to their own sire, and that would give you in time a herd of cows 
three-fourths Jersey in breed, with only one-fourth of the original 
Shorthorn mother, as a foundation stock. His Shorthorn cows were 
all strong and healthy cows, and made first class Shorthorn stock. 
And I want to say now that both the Jersey and the Guernsey nick 
very kindly vvith Shorthorn and Ayrshire blood. In breeding there 
is what we call a right nick and a wrong nick, and the Holstein 
and Jersey as a rule do not seem to nick kindly. 

In the course of time Mr. McPherson's herd were the grand
daughters of that original sire. They were not inbred any more 
after that, but ,vere bred to a sire out of the same family from 
which the first one came, which is of general fame. 

In 1888 those granddaughters produced 336 pounds of butter per 
cow. You can see that there was a constant weeding. This sire 
,,vas kept until he was seven years old, and there were a great many 
successive granddaughters that came in the same way. He was care
ful in selection, he was weeding, selling off and constantly breed
ing in tMs way, until these inbred granddaughters showed in three 
generations an increase from 150 pounds of butter produced by their 
mothers, to 330 pounds of butter per cow. That simple story contains 
my idea. 

MR. KING. I thank Gov. Hoard for bringing up that point. It 
fa one I have always believed,-that with a strong solution of 
prepotent blood it is possible to build up beyond the expectation 

. of anybody who has not followed the question closely. Now I ,vould 
like to ask whether the gentleman did any better than he could 
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have done with the samecare and thesameweeding from a thorough

bred Jersey herd. 
Gov. HoARD-Xo; but he started vdth ordinary foundation stock. 

He "·as trying to do the best he could vdth ,vhat he had. If you 
ask me what in my judgment I ,,·ould do,-I would get into thor- · 
oughhred blood just as quickly as I could, because every animal 
then has a certain breed value as well as a performing value. I told 
you of Gen. Rurchard's herd of thoroughbred Jerseys in our Home 
Creamery, and the amount we paid him in cash, besides returning 
him the skimmed milk. When a man tells you that grades are just 
as good as thoroughbreds,-that depends. A thoroughbred man can 
make more out of thoroughbreds than a grade man can make out 
of grades. 

Prof. JORDAN-I want to say just a word before leaving the 
hall. You know it is sometimes said that one can find out what 
people think of what he says, often, by the comments aftenvards. 
A lady who vrns in the audience this morning came to me and said 
"I heard a gentleman sitting near me say, '\Vell, it, is of no use to 
buy any more grain'." And I thought that if this audience, or 
any portion of it, had acquired the notion that I did not believe 
that food amounted to anything, I had better say something. I 
cannot for the life of me imagine how anybody could get that idea. 
I believe in grain food, as a tremendously important factor in 
dairying. Just how to feed, "·hen to feed and how much to feed,
upon that depends the success of dairying, very largely. What I 
"·as trying to show up this morning was the idea of playing upon the 
quality of the milk at will with the food. \Ve have no experiments 
yet "·hich determine what effects long continued processes of feed
ing are "·orfring out, through a change in the constitution of the 
animal; but ,ve have experiments that mean a good deal with refer
ence to what I ,vas trying to talk about this morning,-as to whether 
sudden and peculiar changes are made by food, in moving up and 
down the percentages of the various constituents of the milk. 

Feed the cow the very best you can, study the question of foods, 
of balanced rations, for upon the , 0rny in which you feed will depend 
your success in a large measure. 

One of the things that impressed me to-day was the definition 
which Gorernor Hoard gave of art,-"The ability to see." The 
purpose of the State College is to enable people to see; not the 
old men so much, but the young men; those are the ones that we wish 
to make see. You demanded an institution of that kind, and I main
tain that you are not, as you should, keeping faith with the insti
tution, ,vith the Kational Government, with the State Government, 
unless you send us more young men that we may make them see. A 
gentleman ·who has been speaking here to-day came to me and in a 
jocular ,vay said, "Professor, could you do any better farming than 
,ve because of some of the things you told us this morning?" 
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I said, "Sir, that will depend very much upon whether I am a better 
business man than you are, or not. If I am as good a business man 
I can do better work because I know those things." Is agricluture 
the only profession or business in this country in which intelli
~.rence is at a discount? Is the modern knowledge of no account? 
And is there a young man in this room who proposes to be a farmer 
who is willing to do less than to get the best he can, and are we 
of no use to him? 

FRIDAY EVENING. J\IEETING CALLED TO ORDER AT 7.30 P. M. 

~fr. VINTON"-There is a little matter that I ,vish to refer to for a 
few moments, and I think I will take this opportunity to do it. In 
these meetings we have the largest liberty to say anything that we 
can think of, but we are always good-natured-never get up a con
troversy. This forenoon at the end of Prof. Jordan's very able 
lecture he had an addendum, in which he pitched in with a most un
merciful scathing of Nutriotone. No,Y that hit some of us, and if 
we ought to be hit that is all right. Since that time three or four 
good men have punched me and said, "You have given a recommenda
tion of this thing, and ,vhat is it all about?" Wel1, I have given a 
recommendation of this very thing that has been so unmercifully 
scathed here to-day, over my own signature, and 1nen have a right to 
punch me, as things now stand. But I am not alone; there are 
other men here who have recommended it. Here is Mr. Daggett, 
,vho is on record as recommencUng it; here is Mr. Gilbert; and down 
in my own county there is Byron Kimball, one of the most level 
headed and best farmers, who has recommended it. And the strong
est recommendation of all has been giYen by the Rickers that run 
the Poland Spring· House. Now if this article has no redeeming 
feature it ought to be thus unmercifully scored,and we are all wrong, 
surely, and ought to repent. For myself, if I am in the wrong and am 
convinced of the fact, I am willing to admit it; and you cannot say 
anything here or anywhere else in condemnation of patent medicines, 
that I will not endorse. But in regard to this article, inasmuch 
as vYe are on record as recommending it, it does seem to me that 
,ve are placed in a false light. vVe are either right or wrong in 
regard to the matter. I have just this to say, which is what Prof. 
Jordan said in his admirable lecture,--I submit the evidence. I 
had a colt three years old that was called a very valuable colt; I 
had paid :t,75 in cash for the use of the sire. I wanted a good colt 
and I had a good colt. He was taken sick, and grew worse and 
worse. I had two veterinarians, but he grew worse and worse and 
I expected he would die. I got some of this article and gave it to 
him just according to the directions. He soon began to mend, and 
mended rapidly, and in a short time vrns well, and has been well 
ever since. The Rickers gi-ve us very strong testimony to the value 
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of this article. They tell us that, with their large number of horses, 
they never have had anything that keeps their horses in such good 
condition. A member of the Board said to me this afternoon that 
he would give a dollar a pound for it if he could not get it ,vithout. 
Three weeks ago I had a valuable cow that was taken sick. She 
"·ould not drink, she shrank up in her milk, and a quarter of her 
bag caked up badly. I did not have any Nutriotone, but I went to 
the store and bought some and gave it to her according to direc
tions, and in two days she was well. K ow that is on our side. As 
I ham given a public recommendation, I will say exactly what I did 
in the recommendation, that I believe it is a tonic. It is not a food, 
and I have said to their most actiYe agent in this State that they 
should not claim that it was a food; although we all know that 
anybody who has anypatent medicines says what he likes,and people 
may believe just as much as they haYe a mind to. I will agree "·ith 
Prof. Jordan that it ought not to be put upon the market and pressed 
with aJl its vigor as a food, but I do believe precisely what I said 
in my recommendation, that it is a tonic, and I believe it is valuable 
as a medicine for horses. I know Prof. ,T ordan says that they ask 
four or five or ten times as much as it is worth, and that you can go 
to the druggist and get the ingredients and mix them yourself. This 
is predsely the argument that is used in regard to phosphates, but 
we farmers do not do it, we say it is not practicable, let somebody 
else do it. As I said, if this article has no redeeming feature what
ever, we are all ·wrong and ought to repent. 

l\IR. l\fcKEEX. 

Mr. CHAIR1IAN, LADIES AND GENTLEME~: l wish to say that we 
have here an exhibit from the factory of the Maine Condensed Milk 
Company at Newport. It arrived late and was not placed on ex
hibition. I understand that they are doing quite a good business 
at this factor-y. It is a new dairy industry in the State of l\Iaine, 
and for that reason desenes notice in a meeting of this kind. You 
will notice that they have four different brands. I understand they 
are selling it freely through the South and portions of the West. 
And while up to the present time the furnishing of milk for the 
manufacture of th.is product has not given the farmers the encourage
ment that it was supposed it might, I believe that in the future 
there is a chance for a profitable output in this direction. It is an 
eucouragement for us as Maine dairymen that we are extending the 
variety of our dairy products, placing them upon the market in 
various forms, forms that were not known in former years. 

You are, no doubt, all of you familiar ,vith the fact that through 
the efforts of the board of agriculture and the members in our 
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legislature ,vho are friendly to the farmer's interest, ,rn had our 
Imm regulating the sale of adulterated food products changed at 
our last legislature, in compliance ,vith the bill which was presented 
by Ex-Secretary Gilbert for that purpose. So that we now have, 
as we believe, in common ·with most of the other dairy states in this 
Cnion, one of the best la"'S that it is possible for us to frame at the 
present time, for the purpose of excluding oleomargarine and butter
ine from the markets of our State ,,vhen put up in the form or sem
blance of butter. There is nothing in this law which prevents them 
from being sold when put up in a form so that they will not be mis
taken for butter, but "·ill be sold for what they are. The passage 
of this law has placed a duty upon the board of agriculture, and 
upon every citizen who believes in the honest enforcement of our 
law; and I trust that ,ve shall none of us be delinquent in our 
duties, but shall see to it by every means in our power that this 
fraud is kept at a distance, and our rnarketsrelieved asfar as possible 
from this unjust industry. As a representative of the board of 
agriculture, I request the earnest co-operation of every person in the 
State, whether a producer or a consumer, because the consumer has 
a direct interest just as much as the producer, as he has the right 
to know just what he is eating and paying Ms money for; and I 
believe it is impossible for him to do so if these articles are put up 
and sold in a form which resembles butter. 

)IR. ELLIS. 

1Ir. CHAIRMAN, LADIES A:XD GEXTLEMEN: The ide::t of a man of my 

calibre appearing before you at this stage, after the big guns have 
all been fired, seems very preposterous, but there are a few things 
that I want to say, nevertheless. In the first place, the audience 
here are not amateurs in the dairy business. They all understand the 
business as "\Vell as, if not better than, I. So it is no use for me to 
tell you that it is necessary in the dairy business to get the best 
of cows and give them the best of care, and all that, for you know it 
as vvell as I. But there is one item in the matter of feed that I do 
wish to speak upon a minute or more. I think that the farmers as 
a rule do not experiment enough in feeding. The feeding tables do 
not always correspond with my experience. r• have experimented 
in feeding more than in any other line in the dairy business, and 
I find that the richer the feed, the richer the ration in protein or 
albuminoids, the cheaper I can make the butter, and the better pay I 
get. And I believe that the ratio of 1 to 4, 1 of albuminoids to 4 ofcar
bohydrates, will give better results than the wider ratios of 1 to 5% 
or 6. There has been a ration established as the American Ration. 
A certain gentleman, by the name of Wool, I believe, sent around 
to a hundred different stock feeders in the United States and asked 
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them to give the ration that they were feeding. He got replies from 
these one hundred feeders, and when he took the average of those re
plies it amounted to 1 to 7, a wider ration still. But I ask you, gentle
men, what that proves. He did not get the result from the ration in 
any case. A hundred men may be feeding thus and so,butiftheydonot 
give us the results,·what do we know more than we knew before. \Ve 
do not knov.' whether the result was better or worse than H would 
have been with a different ration. I wish every dairyman in this 
State ,vould keep an account of what he is feeding, and note the 
results, and report them; then we might get something that would be 
of some benefit, though we could not get anything definite then,be
cause herds differ Yery much. But it would be a little better than 
to simply ask ,vhat they are feeding and average it, and take that 
average as an American standard for feeding. I wish that every one 
of the farmers would weigh and measure his feed, and weigh and 
measure the results in butter or cream, and report that, and then 
we can get at something that will be in a measure tangible. It 
would be better still if they would feed different feeds and note the 
results, and compare one with another. 

I think there is one great lack with the dairymen of the State of 
Maine. l\Iy brother who started this discussion went to a certain 
point, and showed you ,vhat we have got to have, according to his 
idea, to bring :Maine butter up to the right standard, and make the 
dairy business more profitable; but a great lack, in my estimation, 
with the dairymen of l\Iaine, is their want o:f faith in their business 
and faith in one another; that :faith that shows itself by works. \Ve 
cannot do anything as dairymen in the State o:f l\Iaine with here and 
there a man who has three or four or five cows, and the cream
gatherer has to travel all over creation to gather the cream. The 
cost is too great and the butter is too poor in quality. With cream 
churned but once or twice a week, skimmed by the patrons and kept 
in any kind of a place that they may have to keep it in, you cannot 
make butter of the first quality. This is where the gentleman who 
opened this subject stopped a little too soon. He said, and I agree 
with him, that the only way out of this difficulty was for the 
creamery men to collect their cream every day. That is all right, 
but can the creamery men afford to collect their cream every day 
"vhen they have to go ten or twenty miles to get only what they 
ought to get in going four or five? If they do that it will bring the 
cost of making the butter so high that the farmers cannot get as 
much as they do now. I doubt if the butter would bring enough 
more to offset the extra expense in collecting the cream every day. 
·what we want is for the dairymen to have that faith in their busi
ness that they will stock up their farm to the fullest capacity 
with cows, and then the creamery man will not have to drive all 
over creation to get a one horse load of cream. vVe do not have the 
faith in the business and in one another that we should. That is 
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the crying evil ·with the dairying business in the State of Maine. We 
are too afraid that our neighbors will get a little the start of us. 
\Ve ought to know that the prosperity of our neighbors in this business 
is our own prosperity. It would be vastly better for me if every 
farmer in my neighborhood were keeping fifteen co,vs; I should be 
the gainer. 

This summer I took a little trip to Vermont, and visited one 
factory in Ryegate that I want to give you a little account of. I 
climbed up 2,000 feet above the level of everything else, and found 
a creamery manufacturing from four tofive hundred poundsof butter 
a day with thirty patrons. Aside from a few men right around .the 
Yillage who kept a cow apiece, they had only about thirty patrons, 
but those patrons kept all the vrny from twenty to fifty cows. They 
brought their milk there and put it into the separator and took back 
the skimmed milk. The operator of that factory told me it cost only 
two cents a pound to make that butter, and in from forty-eight to 
seventy-two hours after the milk wasdrawnfrom the cows the butter 
was on the market in Boston. That is the way to do business. The 
outside patron had to bring his milk only about t,vo miles. Every 
patron's whole heart and soul was in his business, and he had his 
farm stocked to its fullest capacity. 'l'hey have no better natural 
adsantages in Vermont than we have here, except, it may be, in hav
ing their farms set up edgewise so that they can cultivate both sides. 
They cannot cultivate the soil nearly as cheaply as ,ve can here in 
the State of Maine. \Ve have all the natural advantages that are had 
anywhere in the wide world. There is no place under the canopy of 
Heaven where they have any sweeter grasses, any clearer water, any 
purer air, any brighter sunshine, or half as many women as we have 
here in .Maine. \Ve have no right to complain about the poor success 
of the dairy business in ~laine. I can show you a hundred locatlites 
in the State of ;\faine ,v here we can carry more cows to the acre, or 
to the ten or twenty or fifty acres, than they can carry in Vermont. 
They cannot concentrate,as a rule,in any one locality,as we can here 
in Maine. All we want is the disposition, and the faith in our 
business to take hold of it with all the energy we possess. Instead 
of complaining about this, that, and the other, let us stock up our 
farms to the fullest capacity, and go into this business as men. 

·we want to double up our pluck and ambition, and double up our 
cows, and there is no trouble but that we can succeed here in :Maine 
as well as anywhere. 
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OTIS ::\!EADER. 

:'.\fr. CHAIRMAX, LADIES AXD GEXTLE~fEN: Although I never got up 
quite so high as Brother Ellis says hehas,I havenevertheless had some 
experience in the matter of dairying, and I fully agree with him in 
his remarks, especially in relation to doubling up. I believe that is 
the need of the dairy industry of l\faine. The great trouble is in the 
scarcity of cmvs on our farms. It is simply impossible to manu
facture a :fine article of butter with two or three cows. It places the 
dairyman, or dairy-woman, who undertakes it, in very unsatisfactory 
ar:d damaging circumstances. No matter how well the dairyman may 
be versed h1 the manipulation of the product of the cow, H is im
possible for him to make a good article of butter under those cir
cumstances, from the fact that a fine article of butter is never made, 
as ,rn have heard remarked to-day, from old cream. The i.dea of 
keeping cream for a week, under ordinary circumstances, and ex
pecting to make a good article of butter from it, is simply ridicu
lous to any one that uncterstands the principles of the business. 

X ow this question of dairying opens a large :field for discus
sion, and to do it justice in ten minutes is impossible. If there 
is any point that any one ,vould like to have me speak upon I would 
Uke to have him h1dicate it by asking questions. 

Ques. In your dairying what oo you comdder the three most vital 

requisites? 
Ans. The first I should consider ·was a cow, the next a dairy-

man, and the third I should think might be a market. 
Qnes. 'Which is the most important of the three? 
.-\.ns. I should say the cow might be, for without a cow dairying 

,vould be impossible. 
Ques. 1f you had· the right kind of a man wouldn't you get both 

of the other requisites? 
Ans. I think the other two would follow if you had the right 

kind of a man. These subjects have been ably presented during 
the session of to-day. The subject of cmvs and the means of ob
taining them was very clearly and satisfactorily presented by Gov. 
Hoard in the little story that he related. That is perfectly prac
ticable,and is my o,vn experience in getting up my own herd. Any 
one else can do the same by taking what cows he has, and if he has 
not enough, purchasing such ones as he can get. I never believed 
nor advocated any one's starting in with high priced cows unless 
he had plenty of money to do so without danger of becoming em
barrassed in the operation. After getting the cows, the method 
prescribed by Gov. Hoard is a perfectly plausible one. The great 
trouble with the dairy business at the present time is the amount 
of poor butter that is made and placed upon the market; and' the 
cause of it is largely, as I said before, the want of cows enough to 
conduct the manufacture of the butter as it should be. This kind 
of butter is made, and as it is of no use to send it to a regular butter 
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market, it is sold at the nearest grocery store, or s,vapped for goods. 
It of course has to be sold at a low price, but generally more than it 
is "·orth. The groceryman dares not say that it is poor butter, but 
takes it and pays what he thinks he can afford, or ·what he has to, 
and the person who puts a good article in the same place is the suf
ferer for it, for his article is bought at the same price, and is of 
course expected to help the trader out on the other. It is this article 
which I speak of, this poor butter, which causes the over-produc
tion, if there is any, in the dairy business. There is no over-produc
tion of the fine article. There is a sale for it at a good price any 

time. 
Ques. Isn't there danger of glutting the market? 
Ans. I think not. I am a firm believer that if we had double 

the cows in Maine that we have at the present time, we should have 
a better market than ,ve no,v have. We have been told here that 
)faine butter is at a discount in our great markets of New F.:ngland, 
and it is on account of the facts that I have just stated, on account 
of its low quality. Other states have a reputation for good butter, 
and it is a well known fact that Maine is as capable of producing 
such butter as any other state. Other states have a quotation in 
our markets, such a~ "Vermont butter" and "New Hampshire butter." 
11aine 'J?utter has no such quotation, and I was told to-day by a deal
er in butter in Boston that to tell a customer that the butter was 
from Maine was sure to reduce its selling value one cent a pound. 
'l'hat should not be; and if we do as we may, as we can easily do, 
it need not be. 

Ques. If the dairy business is not overdone why is it that the 
price of the butter is so low? 

Ans. I have just stated that it is in consequence of the poor butter 
placed on the market. Another reason is the condition of the times 
for the last year or two. Gov. Hoard was relating his own experience 
to-day, in that direction, to illustrate the effect upon the fortunes 
of the farmer of destroying the business of the consumer. Perhaps 
he will tell you about it. 

Gov. HOARD. In 1892 we were furnishing 3,000 families with 
butter, and they called for $15,000 worth more butter than we could 
produce, and we had to buy it. In 1894 the same families left us 
,vith $16,000 worth surplus on hand, which made a difference of 
$31,000 with us, caused by their lack of consumption because of their 
lack of business. Every family was just simply under the pressure 
of the times, and was reducing the amount c•nsumed all they 
could. 'l'his was a reduction of cousumption, which, in its 
effect on the market, amounted to an overproduction. In prosperity 
the people consume butter freely, but in adversity they economize, 
and the market is over-stocked. But if we manufacture such an arti
cle as the trade requires, and let it take the place of the poor butter, 
there is little danger of glutting the market. 

13 
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W. H. :MOODY. 

Mr. CHAIRMAN, LADIES AND GENTLEMEN: I am the first man that 
has spoken to you since the meeting began who does not have any 
particular title or handle to his name. I do not know what I am here 
for, but I suppose to fill up the time. I remember at a great political 
meeting at Qld Orchard Gov. Morton spoke for a couple of hours, 
and when he had finished they called upon Frederick Douglas. He 
told them he was not prepared to speak, but he said, "I came here to 
listen. And I came for one other purpose,-because no political 
meeting would be complete without a negro in it." No dairy meet
ing would be complete without three or four farmers that did not 
know very much. 

The gentleman ,vho preceded me assumed that associate dairy
ing was all the business we could do; I am going to speak for a few 
moments about private dairying, because about associate dairying 
J know very little. Seven or eight years ago Mr. Light, who is in the 
associate dairying, or creamery, business, and I, ·wrote to Secretary 
Gilbert when he was secretary of the board, to come down into Knox 
county and have an institute. He came and brought some gentlemen 
with him, Prof. Gowell and :Mr. Ellis, and they talked to us about 
dairying. And. we got such a knowledge of it and such an impetus 
that we started right away to do a little business. I want to tell 
you the method that I adopted, beeause I was successful. You may 
have the finest apparatus in the world, and make a large quantity 
of butter, but you may not be successful. That is, you may not 
have money to pay your biUs with. I got out of it and was success
ful. I started with a very little money. Of course it necessitates 
putting up ice if you want to work the method of the deep setting. 
I made me a tank in the first place; I made a box and lined it ·with 
zin~, and bought my cans and put the milk in them, and began to 
raise the cream and churn. I succeeded in making some good 
butter, and sold it for twenty-five cents a pound, and my cows pro
duced over 300 pounds of butter the first year. It is not worth while 
to go into the details of my method of cleaning the cows and skim
ming the milk and all that sort of thing; we all know that everything 
must be cleanly. 

If you cannot do assodate dairying, then do some dairy "~ork 
yourself. I have talked to the people round about me, and J think 
that from that Institute has grown up quite a large dairy business, 
and it is on the iflcrease, and people are being benefited. I konw 
of a good many men who have gone into the dairy business in a small 
way and kept adding two or three cows a year, and found a place 
,vhere they could sell their butter at a fair price, and they are 
making some money. I assume that there are farmers here who set 
their milk in pans and do business in the old way, selling their butter 
at sixteen to twenty cents a pound, and to you I am talking. Put 
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up some ice, get i:;ome kind of a tank, and try the experiment. By 
and by if somebody starts a creamery, and you see fit, you can join 
in it, but you can make butter yourself, and make good butter, and 
sell it, too; and be working up this thing gradually so that when 
the time comes around that the creamery man is there you are ready 
to meet him. If there are any farmers here who are working the 
dairy in the old way, I think if you wm make that change you will 
be grf'atly benefited by it. It does not cost much. It cost me 
only fifty cents a ton to get my ice, and it need not cost you anything 
if you can get the ice youn;elf, and then you are on the right road, 
and intelligent men and women can find out a great deal by experi
menting. I think you will find that you are going in the right 
direction, and in a few years you will find that you have something 
in the pocket where you did not ham anything before. 

MR. GEO. FLINT. 

1fr. CHAIRMAN, LADIES Al'\D G:K[';TLE:MEN: The question of 0Yer
p1oduction at the present time seems to depend very much upon the 
cost of production. This answers most of the questions as to whether 
we shall fear competition and lessening of prices. Such a thing is 
possible, and I know of no possible way to meet it, but by availing 
ourselves of every possible chance to cheapen the product. The dis
cussions in the dairy interest seem to centre very much around the 
silo, and to stop there. 'l'hey should not be left there. There are 
other factors besides the silo ,vhich come into the question of cheap 
production, which need as much attention as that. The production 
of other feed, the protein and albuminoids,to make up what is kno,Yn 
as a balanced ration, should be the study of the farmer as much as 
the price of western products. And I think if the farmer \Yill giYe 
as much attention to the home productions as he giYes to the prices 
current of western products and the quality and quantity of the 
western feeds which he should get, he will in a great measure over
come the chances of cheap prices resulting from over-pro<lnction 
or under consumption. 

T. E. SKOLFIELD. 

Mr. CHAIRMAN, LADIES AJ',D GENTLE!IIEN: I don't know as I can say 
anything here now. I am not an expert, and after hearing all that 
these experts have said,I feel something like the cheesethat they told 

about, full of microbes and bacteria. I think there are others here 
who could say something pertaining to the subject better than I can. 

The State of Maine appropriates money, which the people are taxed 
for, and a part of that money is allowed the board of agriculture; 
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and the board of agriculture takes a part of the money that is al
lmwd them for this meeting. They bring machinery here and pro
cure speakers, and the people are taxed for it, and I hope they will 
come and listen and get all they can from what these men have said. 
"\Ye can carry home and retain but little of it, but I hope we shall 
take ,vith us ·what we can, and profit by it. 

PROF. GOWELL. 

}lr. CHAIR1L\.:N, LADIES AND GENTLEMEN: l suppose the vital pur
pose of this meeting,ancl of all our conferences,is to secure informa
tion; and there is something aside from the lectures that we have 
here ,Yhich is of importance, and I think of quite as much im
portance, at least, as any of the lectures have been, and that is, the 
exhibits. "\Ye come here as creamery men or private dairymen to 
learn something of better methods. vVe are at ,vork largely by our
sehes at home, and ,ve want to come together at some point 
so as to study what others are doing. For that very purpose 
these dairy conferences were established. And in coming here 
we come directly in contact with the goods other creamery 
men and private dairymen are manufacturing, and are try
ing to educate ourselves into the knowledge of what good 
butter is. "\Ve' must know what perfectfon is, and aim at that 
perfection, else we have no guide board. It is in that way that we 
get the most benefit from these conferences. I have been very much 
interested in seeing how the people have gathered about those cases 
and discussed the quality of the butter there, and' I am glad to know 
that the cases have been open for inspection as much as they have. 
This is the very key stone to success,to the manufacture of a better 
quality of goods on our farms and in our creameries. "\Ve have 
brought here for the past two years the best expert that the Boston 
market affords, to judge these exhibits, and he has done his work 
intelligently and conscientiously. He is every day dealing with the 
finest class of goods rnld in Boston markets. . 

It is not merely this dairy conference that gives us our oppor
tunities for education in the dairy science. vVe have our two State 
fairs, and the same products are there,and the same people go there 
to study them, and many others. But are we being used just right 
in the work that is being done at our State fairs? You know there 
is no fun in anything unless you find fault all the way along, es
pecially with some individuals, and I want to be in the swim. I do 
not think the dairy interest is best secured in the way the society 
has proceeded in the selection of judges at the State fair. I do not 
believe satisfactory ,vork was done last fall. An expert was obtained 
,vho used the sample of butter which lie brought as his standard of 
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excellence. He ,vas not so well versed as to do his work without a 
sample. We cannot have confidence in that kind of judging. We 
are all dairymen, an<l at the same time we are all convened here.and 
it is a good time to talk about this. ,ve are stock growers, and we 
gather at the State fair for the purpose of obtaining informa
tion in stock-growing. Go with me to the cattle stalls and stay there 
from early in the morning until late at night. You will find the 
farmers, the breeders, the dairymen, studying the quality of those 
animals. These young farmers ,vho are at work at home by them
selves are there studying the score cards, so as to educate themselves 
tbat they may know what a good animal is. They study this animal 
that is a perfect type, to train themselves into the knowledge of the 
perfect dairy animal. And they study that animal from a standard 
of excellence which ihey regard as correct,because it was established 
by an expert judge. Now suppose the judges in those classes of 
stock are not experts. These men unacquainted with the stock in
dustry are given wrong impressions of what a desirable animal is. 
Now the point is simply this; our State society brings in to us a man 
from outside the State, as we want a man from outside the State so 
that he will be impartial, and the same individual is asked to judge 
Jerseys, to judge Ayrshires, to judge Holsteins and to judge Short
horns. Now it is impossible for a reasonably expert man to judge 
in all these classes and to do perfect work. Ko man ·who has en
gaged in the breeding of Jerseys for a period of years long enough 
to make him an expert in that class can go on to another class with
out bringing in his standard of excellence for the Jersey. If he judges 
Shorthorns he will be looking in the Shorthorn for the narrow, thin, 
attenuated neck that he knows exists in the Jersey. He will be judg
ing that Shorthorn by the Jersey standard. Novv I believe that we 
~hould protest against judges being allowed to act in more than one 
capacity. 

E. E. LIGHT. 

1\lr. CHAIRMAN, LADIER A"XD GE~TLE~IEX: 1\fybrothergaveyousome 
description of my business, as well as Ms own, and I do not know 
as ihere is much for me to say. I cannot say that I have not been 
successful. Beginning in a small co-operative way, and buying cream 
from three or four farnHies by the inch, the business has increased 
with me so that I am now distributing about $1,000 a month in that 

vicinity; and that community "·as without any previous dairy 
knowledge,excepting such as ·would be foundinanycommunity where 
they keep only a very fewcowsand practice all the primitive methods 
of butter-making, without any established or reliable market. I be
gan buying cream by the inch and continued it for a few years. But 
on learning of the Babcock test, I "·as one of the first creamery men 
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in :Maine to adopt it, and I continued by that system until about 
two years ago. Then I used what is known as the Goss space pail with 
the Babcock test. But the first of last April I made another change, 
and since that time I have been buying cream by weight,and testing 
a sample of each lot by the Babcock test to determine the amount of 
butter fat, and paying the patrons for the butter fat th@ same price 
that I receive for the commercial butter. I have practiced that 
system since the first of April with very satisfactory results, and 
I regard it as fair,just,and equitable,and would not hesitate to recom
mend it for general adoption by the creameries of this State, es
pecially proprietary creameries. And I am not clear but that it 
,vould be as good a method for co-operative creameries as any. I 
,vas impressed by the remarks of Brother Ellis in regard to the lack 
in the number of co,vs in the State. I think the board of agriculture 
should direct its attention toward theincrease of the number of cows 
that are kept in the State, instead of going into these fine points 
of which I have heard so much. They are all very well, but I do 
think the agriculture of Maine to-day demands an increase in the 
line of dairying, and that ,vork should be done by the board of agri

culture in that line first. 

Gov. HOARD. 

"\Yell, this is a sort of hash anyway, so I will have to talk 
to you in a fragmentary way, which will be a sort of running com
ment. 

Pirst, relative to churning. Talking with some gentlemen at 
the hotel to-night, it, occurred to me that I might drop a hint here 
relative to churning. You have heard a great deal about the neces
sity of testing your churning. If we test our buttermilk every 
day by the Babcock test, why should not every person in some way 
test his churning to find out whether he is wasting butter fat or 
not. If you have not a Babcock test let me offer the following sug
gestion. When you have brought your butter to about the mus
tard seed size, and have stopped the churn with the butter in this 
granular state, the first thing you· do,-say for instance, you have 
fifteen or twenty pounds of butter' and want to be sure to get all 
the butter out of the buttermilk,-make up a little strong brine, for 
that amount of butter perhaps a quart, and dash it into the churn. 
That will compel all of the butter to come to the surface at once, 
for the reason that the salt water makes the watery contents so 
much heavier than the butter that all the fine particles of butter 
will come straight to the top. Nice, rich buttermilk means wasteful 
churning always. You cannot afford tochurnyour butterin that way. 

The col"!t of the butter, which was given here to-night in Prof. 
Bartlett's report, was twenty cents.That is altogether too great. It 
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is too great in :Maine, where the price of feed is so much higher. 
Remember that the cost of the butter made from the cow Did@ was 
12.2, and the cost of the butter produced by the cow Dora was 8.8 
cents per pound. You see the difference in the cost of the butter 
from the t,>vo cows. How did Prof. Hacker at the Minnesota Station 
reduce this cost? He did it by a wiser administration of the forces 
by which these covvs were supported. He fed skilfully, and in 
that way reduced the cost of the 'butter. I cannot help believing 
that the parties who reported the cost of this butter at nineteen and 
twenty cents haYe reported it a little too high. I cannot believe that 
it costs that much to make butter here in Maine. Something is the 
matter "'hen it costs nineteen and twenty cents a pound, either the 
co,Ys are poor cows or the feed is costing high, or else the manag;e
men t somewhere is ·wrong. 

Let me give you a little hint on the management of a young 
heifer. If you desire to have a heifer become an easy fall fresh
Ening cow, ::otart her that v,Tay first. A great deal is said to you 
ab~rnt the Yalue of 'iYinter dairying, and you ought, as much as pos
sible, to make your butter in the ,vinter, and not have your cows 
come fresh in the spring. But when cows have come fresh for two 
or three years jn the spring, i.t is a hard matter to swing them over 
into the fall and hold them there. But you can always succeed 
wry well with your heifer if the first calf comes in September or 
October. She will swing that ,vay quite naturally thereafter. An
cther thing alJout the young heifer, milk her for her first milk just 
as long as you can, eYen if she does not give a teacupful. Do not 
dry her off for at least ten months. lf you dry her off at six or seven 
months with her first calf, you will be bothered very much to have 
her give milk for long periods afterwards. 

Shall we sell milk, or make butter or cheese? You have heard 
something here about oYer-productjon in butter-making. Let me 
say the co,,·s are being enlisted with great rapidity in another 
direction. To-day not forty per cent. of the milk produced in the 
"Cnited States is made into butter and cheese. Fully sixty per cent. 
of that rnHk is consum·ea fresh in the cities in various ways. There 
is a constant enlargement of the cities all over the land, they are 
gTmving with great rapidity, and the country population is decreas
ing,so that you sec the question of over-production is not a very seri
ous one, for any man to contemplate. Then again, the question of 
whether we shall make butter or sell milk is often taken up by the 
farmer. I say to you that any milk producing section is gradually 
grmving poorer and poorer. In any milk selling section in the 
1__-nited States, no matter where you find it, those farms are growing 
less and less productiw. In any butter-making section in the United 
States, no matter ,vhere you find it, those farms are growing better 
and better. The farmers in Elgin, Ill., have become rich. I knew 
those farmers intimately in 1870, and in twenty years the productive 
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power of those farms has h1creasecl oYer seyenty per cent. Go into 
Orange or Dela,vare count~', ): . Y., or h1to Southwick county, K. J .. 
from ·which counties milk has been constantly shipped, and you ·will 
ftnd that the proune:tiye capacity of those farms has steadily grmn1 
less. ft js a question '.Ybether tlw profit is all to be had in the 
money of to-da3,. .Ai;: the gentleman ~aid this afternoon, there is a 
spending that saves, and a saYing that spends. There is an econom~
in spending, and an economy in- saving; and there is a haste that 
makPs ,;vaste. 

Mr. Ellis spoke about the need of more cows and more faith. 
I ,vm give you a little object lesson. The county of Jefferson h1 
which I live is composed of sixteen townships, and is twenty-four 
square miles in area. The cow population is 28,000. The cmvs of that 
county earned in cash last year, in the butter and cheese wMch they 
prnduced and in the value of the skimmed milk, $2,100,000. Kow I 
tell you, gentlemen, that when you drop two millions of dollars into 

a county only twenty-four miles sq uare,it makes a wonderful differ

ence with the prosperity of those people. 1\nd that is not the only 
income of the county. There was considerable beef and lots of pork 
sold, but I will put that into the value of the skimmed milk. There 
vrns also a good deal of grain and hay sold. The general farm 
products of that county I think would be easily said to amount to 
between two and three quarters and three millions of dollars. X ot 
alone that, but it is a strong manufacturing county. l\Iy own little 
town of three thousand inhabitants is a very heavy manufacturing 
center. This money which the farmers produce, coming in there, 
stocks the banks. 'The banks of Jefferson county reported to me 
last fall (and you lrnov,- that we have been having a hard time) a 
mnlion and a quarter on deposit from the dairy farmers alone. N" ow 
that tells the ;,;tory, as to whether dairying has been prosperous 
to such a community, doesn't it? In the little area of eight by 
ten rniles,-and the Hoard creamery receives only about one-third 
of the milk product,--V<.re pay out $340,000 a year to those farmers 
for milk. :Multiply ihat by three and you have pretty nearly the 
amount that is paid out in that section. Among the 800 patrons that 
we have, there are 250 silos. I come to you endued and endowed 
with notions. You may say, ''Hoard, they don't fit us here." Well, 
what they earn out there would fit you mighty well. I just ,vant 
you people in Maine to he just as prosperous as those people. I tell 
you that this man vvho is sectional and provincial had better go 
over to Havvaii or some other jsland of the sea. The old darkey 
said to his master, ")fassa, don't you wish we ,,-ere living on an 

island where there ·wasn't anybody else, and ,,-e were just keeping 
tavern?" :Mr. Ellis ,Yas right, he struck the key note, and I hope 
you ,vill think o.f it. 

Mr. :Meader spoke of selling butter. Let me giYe you just a 

little hint there. Sell your butter ahvays in a butter market, if 
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it rnakes you smart like a rmv sore at first. Sell it in a butter mar
ket, and get the l'ducation vvhich the market will give you. Do not 
sen it in a country tmvn where the store-keeper doesn't dare tell 
:Mrs. ,Tones that her butter isn't any better than :Mrs. Thompson's. 
Ship your butter by express to Portland or Boston. Send it to a 
commission man, if you can find one that is honest, and I think 
they are to be found. I know that I have a good business ·with 
Boston, a,vay out in \Yisconsin. I have a surplus of butter, and 
send it to Boston, ~e,v York, Philadelphia, Baltimore, and Xew 
Orleans. I must trust men, and men deal with me fairly. \Vhen I 
think they do not I get after them and must have a judgment. :!\Ien 
treat us very much in proportion to what vve know, not in proportion 
to "·hat they knovv. So ship your butter by express to Boston or 
some other market, on commission, and let the butter market judge 
it sharply, just as the man comes here to judge it. Then the ans
,ver will come back to you, your butter is this way or that way. 
You wm not-stand in that white light long,but you will shift around. 
·while you are selling your butter in these country towns you are 
simply measuring yonrself by youricelf, and that is no square edge. 

Now, in regard to this matter of over-production. 1,et me 
suggest to you that the first thing to consider in this whole ques
tiop is to get at the end of the string that lies on your farm, as 
I said to you to-day. Study the problem of reducing the cost of 
prorluction. It would startle me if I discovered that my butter vvas 
-costing twenty cents a pound. I would begin to figure to find out 
whether it was the co,vs, or the feed, or my management. Because 
that leaves too small a margin. 

Let me make another suggestion to private butter-makers. You 
have seer.L this fine exhibition of. butter, and some of it was beau
tiful. Let me suggest that you buy a sample package of 
some of this butter, and take it home with you, if it costs you a 
half a dollar a pound, and begin to study that butter. Sacrifice a 
five pound package of butter in a study as to its character and 
taste. Taste it until the memory of that flavor is on your mind, 
and then whenever you make any but.ter remember that flavor and 
square your butter by that. 

From 1875 to 1885 there was not a creamery in Jefferson county. 
The first creamery was built by Mr. Mansfield. There ,vas no 
creamery, but the butter was shipped on commission to Chicago 
and elsewhere. How did the farmers get into the way of doing that? 
I got some men up from Chicago and called a meeting of the dairy
men, and got those men to· tell us what to do from the market stand
point. "vVhat does the market demand of me as a butter-maker?" 
was the title of an address that was given to those dairymen. ·we haYe 
had no talk at all here to-day from the judge of butter. We ought to 
have had a good, sharp, clean lecture, telling us of the deficien
cies in the butter, and telling us what the Boston market demands 
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in the making of butter, and the packing, etc. Xow I went to work 
on these men and got them to ship their butter. There were but 
two men who made butter and sold it on its merits. In eight years 
time I had 1500 men making butter and sending it to the market. 
I used to go into their homes and take off my coat and make butter 
with the wives,and the men would come around as farmers are pretty 
jealous and wont have an old fellow making butter with their wives, 
and this would make it more binding. I would say, "I want you to 

brace up on this thing." I spent my time in that ,vay, and my wife 
scolded and said, "If you would let these confounded farmers alone 
and attend to your business we would be better off." It has come 
around all right since. It was bread cast on the waters. My 
farmer friends have been faithful to me. It moistens my eyes when 
I think of it to-day. The man who says that the farmer is an un
grateful man is very much mistaken. Too often he is treated un
gratefully, but he is just like any other man. Be faithful to 
him,-let him get fractious all he wants to, and by and by pull him 
i:µ,-ancl see if he will not be faithful to you. 

Did I tell you the story of my old friend, Karl Striegel? That is 
one of the best little object lessons that I can give you. About six
teen years ago there came into my office one day a thick set, sturdy 
little Dutehman by the name of Karl Striegel. He sat down and 
looked right at me for as much as a minute. Thinks I, what is ·on 
your mind? By and by he broke out, "Mr. Hoard, I like to speak 
rnit you." "vYhat is it, Karl?" "vVell, I like to speak mit you on 
dP, dairy business. You come out to our school house and I hear you 
talk, and dat make me some trouble in my mind. I do not know if I 
get <lat ting right or not. I want to tell you on myself." "Go 
ahead, Karl." "I got me sixty acres of land, I got me nine cows," 
(and he had not talked hvo minutes before I saw a Yery earnest soul 
right before me, looldng right at me, speaking frankly and sincerely, 
and it put me instantly on the square by him) "I got me frau and I 
got me six shildren,---sometimes I tink dat vas too many shildren,
and I got me mortgage: and dat mortgage, dat stay dere. I have 
worked in de morning and in de day time and in de night and I do 
not get dat mortgage off, it stay dere, hang on me all de time, stick 
so close to me. De frau, she make de butter, and I go up to M:r. 
,Yhite-he is de grocery man--and he schmell of dat butter and he 
say, 'dat butter shtink! It be not good!' And maybe he give 
me some little tin.gs for dat butter. Now I cannot make de butter, 
no! And I ·want to talk mit you on de dairy business. I got me no 
money. You tell me I must do dat ting or de oder ting, and I got 
me no money. How shall a man do everyting if he got no money?" 
,Yell, I looked into the situation with Karl, and I said to myself, 
uow here is an earnest heart, That man just wants somebody to lift 
somehow,-to help him to see, and it is my duty to get right down 
"·here Karl Striegel is, and I v.-ill see what I can do. This appeal 
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to me had mvakened in me in a moment an unwonted interest. So I 
thought a little and then I said, ''Karl, you say you have got no 
money, and the difficulty with you is you are not making butter for 
the b11tter market; you are just making stuff. Now you might as 
,, eli sell goose feathers in a cast iron market as to inake butter and 
sell it in the way you do. You set the milk in the pans in the pan
try, and the wife cooks sour-krout,and washes on Monday,and every
thjng gets into the butter. Now, look here, Karl! You must make 
a start in another direction. You must commence." "Vell, I got 
me no money, how shall I commence?" "But, Karl, haven't you got 
money enough to buy two kerosene barrels?" "'l'wo kerosene bar
rels! l\'fejn Gott, vat vill I do mit kerosene barrels? Dey make 
more shtink." That idea seemed to be sticking in his mind all the 
time,-the "Lutter did not smell right, and the grocery man had 
h 1rned up his nose. "vVell" I said, "Look here! You have a good 
well and you have a good windmill; I know that you have a good, 
cold well of water for I have drank from it. Now let us see what 
·we can do. ,,ve will buy two kerosene barrels, and stuff them full of 
straw and burn out the kerosene, Hnd that will make two tanks to 
set the cans in. If you have money enough to buy $5.00 worth of 
lumber you can build a dajry house out of doors, and enclose that 
dairy. Now go down to the tin shop before you go home and order, 
f©r the nine co,vs, about twelve or fourteen cans,-long shotgun 
cans. They ,vfll cost you not more than sixty or seventy cents 
apiece. Then you go home and set the old pump going, and put 
the cans in those two barrels, fixing them so that the water will run 
from one to the oiher and into the trough to water the cattle." (In 
Wisconsin we water the cattle in that way a great deal, pumping 
the water with wheels into a long trough that runs out thirty or 
forty feet into the pasture.) "Let the windmill keep the water 
running, and that wHl keep the tank cold." "All right," he says, 
"I wHl do what you say." "Now you brjng me word when you have 
about eighty pounds of cream,and I will come out and churnit,and we 
will see ,vhat we can do to make a start in a better direction." I 
told him to get another large can to put into the cold water,in which 
to keep the cream. He sent me word when he had a can full of 
cream, and I took a little rectangular churn and loaded ~t into my 
wagon and started off. I was musing to myself what I was doing 
·with that little Dutchman. When I got down there the frau looked 
at me very suspiciously. She said to Karl, "Dat Yankee is a hum
bug! You look you out." Karl said, "No, I tink dat vas all right." 
So I started in and churned the cream, and I had about twenty 
pounds. I had taken a package with me and I packed the butter 
into it nicely, and the children gathered around, and the wife, to 
watch me. I fixed it all right and took thepackage and started home. 
Karl said, "Vat are you going to do?" I said, "Karl, I am going to 
send the butter to a commission man in Chicago." "Mein Gott! 
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I never see dat butter agajn!" "\Vhy, yes, Karl, you will see the 
money for it. \Vhere do you think Mr. White sends his butter? It 
is all a matter of. bmdness. You "·ant to know business, and go on 
and do business." So I got hm stirred up, and took that little pack
age and went to my own home and wrote this letter to a commission 
man. "I have sent you a package, by express, of twenty pounds of 
butter. I want you to take that butter and sell it,-sell it on its 
merjts, and send me your check and an account of sales. 
'l'his butter is from my little German friend, Karl Striegel, 
and it is the first fr11its of righteousness from him." In 
about three days back came the account sales and the check. 
Butter ·was then se1Hng in the stores, as Karl ,vas selling it, at 
about fourteen cents a pound. Thjs commission man sent 
me back my account sales at twenty-sjx cents. I took that little 
check and that little account of sales, (like the pack which Whittier 
says is "Light as a snow flake" I felt as though it weighed a ton) 
and went down to see that ljttle Dutchman. I knew the quality of 
the man and knew that it was seed sown on good ground. I went 
into the house and called him in. He says, "You hear about dat 
butter?" "Oh, yes!" Then I held him up this check and this ac
count of sales and said, "Your butter sold for twenty-six cents per 
pound, and there is the commission and the express taken out, and 
there is about twenty-t,vo cents for you." He stood there a minute, 
and it seemed as though he could see the clouds part and the rift 
come in and the light shine upon him. He could see the beginning 
of the lifting of that mortgage which bad become a nightmare to 
him. He caught his ,vife by the waist, and waltzing around the 
room said, "~iein Gott, dat is no humbug!" 'That man went right 
on, there was no stopping him, and to-day he is worth $40,000, with 
250 acres of land and a dairy of about seventy cows. He said to me 
one thing, "I cannot write me any, I know not how, and what shall 
I do?" I said, "Karl, you haYe some children growing up. Here is 
a little girl, she can do your writing for you, and when you get in a 
swamp anywhere come to me and I will try to straigthen you out." 
Once in a while I ,vill get a little package of butter addressed to me 
to be left at my printing ofllce, and on it will be inscribed something 
like this,-"To my good friend, who showed me how." 

l\fy good friends, I haYe had some honors in this life, I have had 
honors more than I deserved showered on me, but I would rather 
take that little Dutchman by the hand and show him how he could 
lift that mortgage than to be Governor of Wisconsin forty times. 
There is more dignity in it, t,here is more character in it, there is 
more future in it. This v;ork of taking hold and knitting up this 
1·avelled sleeYe, mid shmdng; others how they can better themselves, 
is not merely money in the pocket. The American farm home is 
going to decay. The cities are being built up, the boys are fleeing to 
them. It is to avoid such things as these that vrn need a knowledge 
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of means by ,Yhich to bring larger and better prosperity, that the 
old God-blessed American farm. home shall once more dot the sur
face of this country, and onee more be the hope of American citizen
ship. 

On motion of l\lr. Stefaon voted, that the thanks of the Board 
be tendered to the owners of this hall for its use during the meeting. 

On motion of Mr. Wheeler voted, that the thanks of the Board 
be tendered to the citizens of Norway for their hospitality and kind 
attendance upon these meetings, and to the hotels for reduced rates. 

On motion of Mr. McKeen voted, that the thanks of the Board be 
tendered to the railroads and express companies of the State for 
redueed rates. 

The chairman on behalf of the conference extended thanks to Mr. 
Briggs and the choir of the Norway Grange, who had volunteered to 
furnish music for the occasion. 
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THAT HOY,--WTIAT SHALL \VE DO ·wrTH HDI? 

Lecture Delivered at Ifr,yeburg, Me., by Dr. A. W. HARRIS, lVednes

day, August 7, 1895. 

LADIES AND GENTLEME~: Your attention 
bas been called to the fact that you have to 

address this grange meeting to-day, two 

college presidents. It may be remarkable,

I think it is alf.lo somewhat significant and a 

matter for congratulation, that the grange, 

at least in the State of :Maine, is pre-emi

nently an educational association; nnd that 

fact is quite in keeping with the request 

tbat Secretary l\IcKeen made to me that I 

should speak upon the ne,v education, whate,er that may be. Doubt
less many of you wm suppose that that is intimately related to the 
fact thnt I represent a technical instit11tion. I trust, however, that 
yon wiJl find before I have finished my discourse this a-Eternoon 
that the new education is not in any sense a different education,other 
than that it represents some new things in education, and that Presi
dent Cha~e and myself are not so very far apart in our ideas of ·what 
ed11C'ation ought to proo11ce. I feel, in the presence of such an 
audience as this, that I ought to make some apology for making an 
educational speech upon such a topic,-"That Boy, 'iVhat Shall vVe 
Do With Him?" ]t h; one of the remarkable things about the new 
education that the boy does not stand alone as the only subject for 
educrition. That girl is just as important as the boy, but perhaps 
I may be allowed to narrow my speech slightly, and confine my 
principal attention to the boy. My wife has already said that she 
never had any fear of my falling in love with girls if there were a 
boy a bout. The boy has always been to me the most interesting 
creature that I have found. I have always found him the most 
ready to respond to what I could do, at any rate, to arouse his am
bitions, and arouse a desire for something better and truer. I used 
to find when I was abroad that in some way or other the boys al
ways appealed to me more largely than the girls. I think it is true, 
even aside from my prejudice, that on the continent of Europe the 
little boys are handsomer than the little girls. It would be a dan
gerous thing to say in this country, if it were true, and I do not be
lieve it is, but surely it seems to me that the boys, especially in Italy 
and Switzerland, are much more attractive than the girls. And then 
a boy is a wholesome thing. I believe ,ve often have a false idea of 
a boy's morals, in school. I believe a boy's morals are just as good 
as a girl's, and I think it is true that a college community is on~ of 
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the noblest and most wholesome communities to be found on the 
face of the earth. Kever in my experience have I found so much 
unselfishoeHs, so much devotion to what is good, and true, and right; 
never anywhere have I found so much true democracy, as in a col
lege. The place is now here to be found where a man is valued so 
truly and accurately for ,vhat he is worth, and I believe this is true, 
probably, in every college in the land. I think it is true, too, even 
after a boy ceases to be a boy. that we very often underestimate the 
amount of true religion that the young man possesses. Perhaps he 
is not quite so regular in attending religious services as his sister,
he does not giYe exactly the same expression to his religious aspira
tions, but they are there just as truly as they are in the girl, if we 
only know how to cal1 them out. Have you never noticed how, 
when a young man begins to feel the weight of responsibility on 
his shoulders, to your surprise you have found that there is within 
him a steadiness and an earnestness for which you never gave him 
credit? Even some young man upon whom you have been looking 
with eyes of disapproval because he seemed to be frivolous, has,under 
the burden of responsibility, proved to be a man dead in earnest. 
Notice the relation of a young man, seemingly without any great 
interest in reUgion, to-wards his own little children, and you will 
find that through the whole human race, men as well as women, a 
religious purpose and a reUgious foundation runs. 

I think, too, that boys ought to be sympathized with. It is the 
little boy that we keep ont of meetings; it is the commonest thing 
to say that boys are not to be admitted ·vvithout their parents or older 
persons. I believe we are mistaken in the small boy. He misbe
haves, but I am not sure that he misbehaves very much more than 
the girl does, especially when she js a little older and reaches the 
giggling stage. 1 shall never forget the indignation I felt when at an 
illustrated lecture I saw a row of small boys being driven out of 
a front seat to make room for some women. I protested, the boys 
kept the seat, and the women took the seats left for those who came 
late. I belieYe ,•te would do ·well if we made our hearts a little more 
tender towards the little boy, as well as the bigger boy; but it is the 
bigger boy that I vrnnt to talk about. He is a great care. No one 
who has not been a parent can understand what a care a boy is; 
hmv, through long years, day and night, he is a burden upon the 
heart of the parent; how the anxiety for his future, his well-being 
aud his well-doing, is eYer present with the parent, whose greatest 
treasure is the son whose future may make or mar the happiness 
of those who have hung upon him throughout Ms whole life. A suc
cessful boy is the best inYestment a parent ever had. I do not be
lieve there is any father, or any mother, ,vho regretted the care, 
trouble, and cost that have been· put into a boy who makes a success 
in life. I was very much struck by an incident that occurred as 
I sat in the office of Secretary Rusk, who was familiarly called 
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"encle Jerry." He \\-as secretary of agriculture, having been, sever
al years before, a member of Congress. Among his assistants was 
a man of the name of :Myrick, an ornithologist, certainly one of the 
foremost scientific ornithologists in the world; and one day the 
ornithologist brought in his father, ,vho, as it happened, had been 
a member of Congress with Secretary Rusk. The secretary was 
wry much surprised and accosted the father in this way;-"How 
in the "-orld did you ever come to have such a smart son as this 
fello-w?" After he left some one said,-"\Vere you not afraid to make 
such a remark as this to Mr . .l\Iyrick?" "Oh! no" he said, "There 
neYer was a man yet who would be insulted if told that his son 
was a greater man than he was," and I believe that this is true . 

..:-\.nd ,,hat a difference there is in boys! \Vhat a difference in 
body,-but that is a farniUar one.: what a difference in looks and 
in thought. Take two boys, or two men, as you go down the 
~treet, a11d notice the difference in their faces alone. One has a 
sodden, hea.-y face, containing Yery little of intelligence. There 
is nothing in it that responds to your own affections. And the 
next one that you meet has a clean, bright face, the face you "\Yant 
to see on your o"\\·n son. And what, is the cause of this difference'? 
Almost entirely, education. I say almost entirely, for I cannot 
stop to guard my statement, and it is very nearly correct that the 
difference between a cultured and an uncultured face is education, 
To be snre some of that education is an education that is begun 
before the boy is born,-we inherit a large part of our tendencies 
towards what is good and true and beautiful and noble,-and then 
a great part of it is put into us by contact with men and women; 
and thus the greater part of education is made up . 

..:\..bout the school education I shall have very little to say, because 
I imagine there is very little difference of opinion. If a man would 
gain from his son the return which he wants for the investment, 
there can be no doubt, I think, in any mind of intelligence, that a 
common school education must be laid as the basis for success in 
eYery walk of life. Ewry boy, and every girl as well, ought to have 
the advantage of the best common schools, and in my opinion the 
time has now arrived when practically every boy ought to have the 
achantage of a high school education. 

You remember what President Elliot said in regard to education. 
Somebody had remarked that it did not pay to educate his boy in 
college, and he said it never paid to put $2,000 worth of education 
into a $500 boy. There is a great deal of truth in that statement, 
but at the same time there is great danger that the statement will 
be falsely taken. I believe every boy ,,,m pay good returns on a 
high school education in these days, when every line of business 
invohes a knowledge of science, and· requires careful and true and 
correct thinking. It is worth while, and more than that, I am pre
pared to say that usually it is necessary, to see that a boy who has 
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to make a li-dng out of the "·orld should have a high school educa
tion. And I am interested in another ldncl of education. You 
cannot have too much education if it only be of the right kind, and 
there are a good many kinds. ~ot the greatest part of an education, 
of course, conies from the schoo1. There is a tremendous education 
that comes from the home, and that the parents are directly re
:':'ponsible for; and then there is an education that comes from 
travel and contact vvith people. I belieYe that every man who can 
afford it ought to see to it that his boys and girls have not only the 
education they get in their own home, not only the education they 
get in the high school, bnt that they have the education they get by 
contact v,ith people entirely out of their circumstances, outside of 
the state if possihJe, and if possible farther away, for a little time at 
least. One of the amusing things is that when a boy begins to travel 
he carries "·ith him such a provincial feeling. I had a brother-in
law come to visit me this summer, a bright boy from Philadelphia. 
He has been taught to think that Philadelphia is the greatest 
city on the face of the earth, and has the very erroneous idea that 
out of Philadelphia there is not much; and he had, too, the notion 
that the people in the State of :Maine are backwoodsmen, and I was 
wry much amused at his criticisms, which showed that the boy 
as yet was no bigger than the city of Philadelphia. I want my 
boy to be not only as big as Philadelphia, not only as big as Maine, 
but just as big as it is possible to make him. And I should send 
him over the face of the country,-if I could, over the face of the 
world,-so that his sympathies and his judgment shall be strong 
enough to know a man wherever he finds him, to know a good idea 
wherever it comes from, to know a noble thought whoever may be 
its originator. But the kind of education which I ·want to talk about 
chiefly is not an education ,vhich I have yet described, but what we 
ordinarily call a college education. That is a broad and rather in
definite term, because colleges are so broad and so indefinite; but 
if you please I will define it in this way,-the education beyond' a 
high 8chool, whatever H may be. 'l'here are certain things upon 
which we shall be agreed in regard to college education. First of 
all, its practical value. There are a great many people who measure 
things in the world by dollars and cents, and they are not so far 
wrong as some would think, for if you can determine what a man 
is worth in dollars and cents, you have really got the most useful 
measure of his value to the world, commercially, at any rate. The 
man "·ho is most useful is the man who gets the most income, not 
the doctor, the lm,·yer, or priest. There was a time when the state
man, and farther baek the soldier, got the great things of the world, 
hut this is not so to-rlay, and I think the change indicates that the 
day of the soldier, the clay of the lawyer, and the day of the pro
fessional man has gone, and the day of the business man, the man of 
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affairs, has come. It is vvorth while to stop and think whenever 
you find that certain things produce great financial results. Some~ 
body has said, I know not how correctly, that although the college 
graduates of the United States make up only about three per cent. 
they hold about seventy-five per cent. of the best places in the 
world. This statement may need qualifying, but I am inclined to 
think it is probably not far from corect. You will find indications, 
if you look about you. :For instance, take the legislature of your 
own state; one of the remarkable things about it is that there were 
so few college bred men in it, and another remarkable thing is 
that the few who ·were there held so many impo;rtant positions. 
The Speaker of the House, the Chairmen of the more important 
eomrnittees, the President of the House, all belonged to the small 
proportion who had had a coilege training, and that must indicate 
something. Notice your mvn delegation to Congress; and while the 
politicians of the state as a rule are not college bred men, very few 
of the non college bred mPn get to Congress. Sometimes we think 
it takes sharp politics to get into power, but sharp politics and a 
good education, in the State of .Maine at any rate, go together. 

I ,;vas very much stru('k by an illustration of the commercial value 

of education at our last commencement. One of the classes that 
graduated not many years ago (as the college has only had fourteen 
t~ommencements there are no very old classes) had every member 

present, and they struck an average of their incomes, and they 
found tha! the average income was over $2500. Now when we re
member that the average income of the State of :Maine is probably 
less than $400, you ,vill see what a wonderful commercial value a 
colege education had to that class. Many years ago a man who was 
an authority in educational matters in this country estimated that 
a college educatfon ought to be equiYalent to a $10,000 endowment 
to a boy; and if that vvas true, then I am inclined to think that 
we should say its commercial value ought to be estimated about 
$20,0UO. These are only estimates, but I think they indicate the 
fact, to which we agree. 

And then if I had a boy whom I might send to college, even at 
a good deal of expense, I think I would send him, even if the com
mercial consideratfon did not come in at all, provided I was sure 
that he would get out of his education merely the satisfaction which 
having an education has been to me. I have been acquainted re
cently with a learned man, a man of broad education, but not a man 
of college training, though with a better education than many a 
college graduate, and I have been struck at times with the amount 
of discomfort he has because his ovvn estimate of himself is too 
low. He really knows as much as most men vvho go through col
lege, but he does not know that fact; and there is an immense 
amount of satisfaction which comes from knowing' where you stand, 
and being able to compare yourself truly and accurately with your 
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fe1low men. One of the things that surprised me most when I ,vent 
to (krmany to stncly was to find that the difference between Ameri
um and German institutions was nothing like so great as I had 
imagined. I had supposed that I was to find teachers and professors 
"·ho would tell me such things as I had never dreamed of, and 
nobody in this country had ever dreamed of; and it was of immense 
value io me simply to find out that eYen in a German university 
they do not know very much more than in an American university. 
I think it is true, as a rule, that an American student will find more 
benefit in an Amf:rican uniYerstiy than, at least in a short course, 
in a German institution. vVe have tremendously over-estimated 
the advantages of foreign institutions, and greatly under-estimated 
the advantages possessed by our own institutions. 

There is one other statement ·which I shall make that I do not 
expect most people will agree with,-and that is that the higher 
educatfon is not only be(:orning a paying investment, but a necessity 
for the best success. There are a great many people, I know, ·who 
,Yill not agrEe with that. I remember that my own father had a 

. notion that :i college education ,vas a very good thing for a boy if 
you ,Yere go1ng to make a minister; or a doctor, or a lawyer of him, 
but if you ,,vere going to make a business man of him he probably 
would make a failure if you gave him too much education. He had 
a notfon that a man with a college education was not fitted for prac
tical affairs. While he might be fitted for theology or medicine or 
law, when you g-ot clown to hard work in maldng a living, the educa
tion would be of no avail. But ,ve are getting over that notion, and 
it is significant that even to-clay the majority of the business men 
are college graduates themselves,or are sending their boys to college. 
And it is worth while to remember, even in business, ,vhat Oliver 
·wendell Holmes said about a self-made man. He said, "You are 
very much struck by a self-made man, and it is well you should be; 
but as a rule the remarkable thing is, not that he is vvell made, for 
he is not, but thai. he is made at all." Ancl I think that if you will 
look about among your av.en acquaintances, among "·horn you will 
find that :ni.11eteen-twentieths of the men are self-made, you ,vill see 
that the men ,,vhom ;yon quote as shining examples are really excep
tions, and not the rnle. 'l'he schools and the colleges do furnish the 
best men :!'or business, as well as for learned professions. 

A :few days ago I took a ride wHh a man ,vho is Yery old but stm 
jn vigorous health, and he told me his impressions as he saw the 
rails laid for the second railroad in the United States. He had heard 
of railroads before, in his childish days, and in his geography he 
had read descriptions of a railroad and of a steamboat. He told me, 
the exact words of the geography in describing a railroad. There 
were "Longitudinal rails laid npon cross sections." etc. I cannot 
quote the whole of it, but the remarkable thing is that a time 
should eYer hm·e been in the life of a liYing man ,vhen it was neces-
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sary to describe a railroad to school children. :Note the wonderful 
<levelopment that has occurred in the life of that one man. 

I "'ill call your attention to just one or two other developments 
ihat are perhaps still more striking. ·when I ·went to college, and 
I am by no means an old man, there ,vas not a telephone in the 
"Cnited States that I had e,er heard of; I believe there were only 
t"·o or three in existence, and the inYentors of those had not been 
a"·are of the fact that they had discovered anything of any com
mercial value. The first electric light that I ever saw was at the 
Centennial. There was a little booth devoted to the Edison exhibit. 
I had newr heard of l\Jr. Edison at that time, but the thing that 

struck me vrns the fact that up over the door of the booth were 
letters spelling the name, Edison, made out of little lights. Any
body might turn on the lights and turn them off again, and I rather 
enjoyed playing with them for a while. That was my first experi
ence with the electric light. Since that time every development of 
importance in commercial electricity, except the first display of 
the electric light, has been made. And then, too, it is a familiar fact 
that almost every line of business comes to require more and more 
a knowledge of the Eciences; and that is true just as largely, even 
more largely, of agriculture, than it is of almost any other line of 
h11sim8s. I was Yery rnueh interested last night in reading a re
port of the Connecticut Experiment Station in which were detailed 
t,vo facts which illustrate as well as any others how in all agri
eultural matters science is beco1ning more antl more important. The 
dm trees in the city of New HaYen haYe been attacked by a new in
sect, so far as the members of the Station know, and they have been 
giving remedies for the control and suppression of the attack; and 
it. "-as stated that unless these remedies were promptly applied, the 
famous elms of :Xe·w Haven must be sacrificed. Then they discov
Pred the San Jose Scale. I have never seen that scale, and it never 
had been seen in the state of Connecticut until one year ago, and yet 
1Jhey saved the whol,~ fruitage of the state. I could go on for an 
hour telling of e::-..arnples ,)f this sort. Every year and every ·week 
there are ne,v opp"Ortunities for the application of science in agri
culture, and ,vomlerful opportunities for the application of science 
to many other lines of business, but I think I have said enough to 
h1dicate the fact that it is almost, if not quite, a necessity, if a man 
is to have the highest success in life, that he should be acquainted 
"'ith at least the principles that underlie the natural sciences, and 
that he should haYe such training as wm enable him to think clearly 
and make proper application of that lmowledge. I think it is not 
only a U$<'ful and a pleasant thing- for a boy to go to college,but it is 
almost a necessity for him to go there if he is going to make the 
kind of success that you w::mt your boy to make. 

Then the question ,di] arise, what kind of a college are you going 
to send him to? A few years ago that question could not have been 
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Hsknl, unless you meant ,,·hether the college was poor or rich, or 
referred to the grade or the religious deno1nination, because all 
colleges ,vere of the same kind. That is, they ,vere all the old 
fashi011ed college. Their curricuhnn was made up of the two an
cient languages and mathematics, with a certain amount of phil
osophy; and I want to say that it was a good curriculum, and if I 
should live to be as old Methuselah I should never get away from 
my enthusiasm for the education wMch I had; and if that suits 
your boy you ought to send him to that kind of a college. For in
stance,-we had a 'boy jn our last freshman class who came to 
Orono intending to be a civil engineer, but he changed his plans 
and decided to become a minister. He came to me and asked whether 
I thought the training we gave ,,vould fit him to be a minister. I 
told him I felt very sure that the study of the morality that there is 
in science would not do a minister any harm, but I thought a boy 
,vho would be a minister should have a classical education; and as a 
result he left the institution with ·which I am connected and this 
year is to enter another and take the old fashioned, or- classical, 
course. There are some boys who ought to take that course, and the 
most important thing to be considered when you select a college 
for a boy is, not the college, but the boy. Never allow your loyalty 
for any institution to cause you to send your boy to any other col
lege than that which best suits him and his needs. The boy should 
have the first consideration and the college the last. The college 
is merely created to serve him and give him what he needs. 

Now I really am making a plea for the boy; otherwise I should 
not have anything to say on the topic to which I now propose to 
address myself. I have found that most of the men and women who 
write me in regard to sending boys to college ask particularly about 
the cost, and jt does cost a great deal of money to educate a boy. 
Indeed I think it is fair to say that there is nothing, unless it is an 
idea, that costs so much in this country as education, and if you 
have any idea of getting any good education for a boy or girl with
out paying a good deal for it, you may just as well gfre up that 
notion. A good education costs a good round sum, and there is in 
that statement, I think, an important lesson for the whole state. 
If you want good schools you must pay good prices. There is no 
economy in simply cutting down the wages of your teachers; and 
for my part I believe that the time has come ,vhen the state has 
no right to allmv within its borders any public school which is poorer 
than the very best. And if it takes the greatest part of the treasury 
of the state to keep the schools where they ought to be, it is the dut;v of 
the state to pay the bills, and it is wisdom on the part of the state, 
:for there is nothing that pays any better than good schools. Not 
long ago I rode through Waterville with a friend who has been in
terested in the education of that city. vVe went through the 
French settlement and my friend said, "If you had gone through 
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this place ten ~·ears ago you ,voulcl not know it now. The houses 
were the most miserable and there seemed to be no desire to keep 
them in any sort of decent style." I was surprised, because the 
quarter to-day is entirely respectable, and a credit to the town. And 
he made this statement;-"The improvement is due to the public 
schools of the town. The parents have got their notions of decent 
living from the children ·who brought them from the schools." And 
I suppose it has paid ·waterville ten times over every year to educate 
the children of those French men and women who are to make 
so large a part of the success of the town. Education is expen
sive, and what is unfortunate is that most of the boys who seem to 
·want an education are not able to pay the bills. I suppose about 
half the boys who vvrite to me want to earn a part of the expenses 
when they are going through college. You know when the State 
college ,vas started the idea was prevalent that the boys could 
work on the farm which is connected with the institution, and so 
get some money to pay the bills. It is a little surprising now, 
that anybody thought that could be done. It is almost an axiom 
that no man can do two things at the same time, and if a boy has 
to rnrn his way through college, it takes so much of his energy 
and time to make his bare living that he has not the energy and 
time needed for getting his education. One man said to me last 
winter that it was a good thing for a boy to work his way through 
college, and that a boy or a college did better when they had to 
pinch their way along. I pretty nearly made him say that he 
wished Bowdoin had not so much money as it has; but when he got 
to that statement he recognized the fallacy of his theory. It is a 
good thing for a boy to know vvhat an education costs, and if 
there is no other way to get it, it is a good thing for him to work 
his way. This is certainly better than not to have the education, 
but as a rule you must not expect a boy to both support, himself and get 
an education at the same time. Let him try it if it is necessary, 
though, by all means, and it is very remarkable how many boys 
there are who want help, and how few of them can get it. 

The institution from which I came needs nothing more than it 
needs funds to help bo~rs to put themselves through the college. I 
do not mean gifts, but simply loans that will enable them to get 
along until the time of earning comes. Very few of us appreciate 
what a college education costs. I made an estimate of what it 
costs to put a boy through the State college on the supposition 
that his own expenses would be $200 a year, and I found the cost 
,vas not far from $3,000, and there are many institutions whose 
annual cost is almost as much as that. Out of that $3,000 the State 
pays five-sevenths or a little more; in other words, a boy who has 
$200 to spend in a year, may go to Orono and get an education which 
actually costs about $700, the $500 being supplied in the form of 
endowments or grants from the national or state governments, or 
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the interest upon endo·wments. But the difficulty with the boy is 
to get the $200, and I ·want to lay stress on the fact that though 
the cost is very great it should be regarded by the boy as very 
small in comparison ,vith what is gained. In Germany the law used 
to require every able-bodied young man to give three years of mili
tary service to the State, and during thos;e three years he ·was put 
into drill and carefully drilled for service in the army if he might 
be needed, and the young men regarded it as a terrible hardship, 
and a great many of the older men thought it was an unbearable 
burden placed upon the state, to take out of the productive forces 
of the country three years of every young man's life, requiring that 
time to be given without recompense to service for the state. In 
the same way we require all of those young men. who are to give 
services that necessitate college preparation to spend four years in 
college. And while it is no small item for a boy to take four 
years out of his life from the time he is sixteen or seventeen and de
vote them to preparing for his life work, yet the boy really has made 
a great contribution, and I think that justifies the expenditure of 
the nation and state. And attention ought to be called to the fact 
that these four years, while they are the most valuable years that 
the boy has for the purpose of education, are the least valuable 
for purposes of mere money making. You take a boy at the age 
of sixteen and turn him over to make his living, and if he makes his 
clothes and his board for the first four years he does very well. 
At the same time he can learn in the schools in those four years 
"·hat he could not learn in ten after he has reached fifty years, and 
"·hat he could not learn in twice four years after he has reached 
thirty-five. Therefore jt is good economy for a boy to devote those 
four years, not to money making, but to preparation for life, and I 
believe it is true that most college students, ten years from the 
time they enter college, have actually earned more money than they 
would have earned if they had bee-ii during the whole ten years en
gaged in productive enterprises. They are earning nothing the 
first four years, and very little the first year after leaving college, 
but their earning· capacity increases very rapidly after the course is 
o,·er, so that I belim·e it pays a hoy in dollars and cents to get the 
very he8t educr.ttion be can. 

Then there are certain risks that appeal to every parent in send
ing a boy to college. If you ,vant to make a merchant of your 
bo:v :you put him into a store directly; you have him in the town 
"·here you are, and you know all about him, or at least you think 
you <lo, though very often you fail of knowing everything about 
him. At any rate he is near you and you feel safe, and you have 
heard "·onderful tales of the immorality of a college community, 
and you liaYe heard terrible taJes about hazing, and you are afraid 
your boy will be hurt. You can never talk to parents about a 
college education without touching upon these two topics. In re-
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gard to the risk, I lwlieve it has been enormously over-esthnated. 
Every boy runs a risk, and a great risk, "·hen he reaches the age 
"·here he begins to think and act for himself. I think as a rule 
he r~1ns a smaller risk iu a college community than he does at home. 
Parents must recognize the fact that after a certain period is 
passed parents haYe wry httle to do "·ith the children; they must 
make their own ,yay in the world and it cannot be made for them. 
The President of the Board of Education of the state of :Michigan 
and President of the Board of Trustees of the University of ::\Iichi
gan :c;ent a boy to the Uniwrsity, and felt Yery uneasy about the 
b0)',·--1 judge from all aC'connts with good reason. During the boy's 
sophomore year there occurred a rebellion of some sort, and two or 
three of the boy'S were suspended. and the class undertook to dis
cipline the faculty by refusing to attend any recitation. They 
signed a paper saying that until those students were re-instated 
the class would not attend recitations. The president telegraphed 
to the parents, and they told the boys to take their names off the 
papt>r, with the exception of the President of the Board of Trus
tees. He sent no ,vord to his boy at all, but telegraphed to the 
president, "Stand by your !Tuns." The boy was suspended and when 
he came home his father said to him,-"Do not make any complaints 
or any explanation; you ha Ye made a rnartry of yourself, and, if 
you are a man, you must bear your martyrdom without any com
plaints. Take your uooks and go to ,vork and do the best you can." 
But the boy said, "There h; one thing· l ,,.ant to say,-I am glad you 
did not make me take n1y name off that paper. I would rather take 
the punishment than to haYe done that." Your boy and girl must 
learn to fight their o"·n battles in life, and by getting some knocks 
and hard treatment; and if you are wise you will let them bear the 
knocks and not try to shield them. You must expect your boy is 
going· to run soine risks. Select a safe place for him as far as you 
can, but understand that there is no power in any college that can 
entirely protect your boy from temptations, and you must trust him 
to carry himself through. And as a rule they do it; almost every 
boy that goes to college turns out well. There are exceptions and 
we hear of them frequently, but the rule is a good result and not a 
bad one. 

In regard to hazing I am not gomg to say very much. I under
stood it ,vas once said that hazing had been abolished in the col
leges of the State of l\laine, and in one sense of the term it has, 
but it still exists, probably in every college in the State of :Maine, 
if you define it in a little different way. Last winter I spent quite 
a little time in Augusta. The State college is supported partly by 
State appropriations, and it is one of the unpleasant duties of the 
president to look after the appropriations; and as bad luck would 
have it I was about te11 weeks in Augusta, and became pretty ,vell 
acquainted with the ·ways of the legislators; and I suppose vrn will 
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agree that legislators ought to represent the straightest class. J\Iost 
of them lived at the Augusta House, and I am prepared to say that 
there ,vas more hazing of an objectionable sort in the Augusta House 
last winter than at the State colrege. And most of the hazing that 
occurs in the colleges of the State is simply of the same kind that 
you ,,m find in the ~\ugnsta House every winter. J\Iost of it is good 
11aturer1,--once in a while the good nature is lost, hut those things 
cannot be preve11ted You cannot put any large number of young 
men bgether ,vithout having some practical jokes perpetrated, but 
I think any boy is safe in any Maine college. There is certainly no 
h1tention of hurting the boy, there is very little intention of being 
unkind, but you must remember that boys may think jokes things 
which their mothers would not, and I do not know but the boys are 
,ery good judges after all. 

I ,,-ant to mak:~ just one appeal to the mothers of the boys. I 
was Yery much struck by the remarks made by one of our students. 
From some things that I knew about him I was a little surprised 
that he came to college at all. He had been a machinist and was 
not prepared for co11ege, hut he had worked as he could in making 
11is college preparation at nights, and finally he had given up his 
1,usiness for a year anrl had come to college. He was older than 
the students are usnaily when they enter college. I asked him 
why he came, and he said his mother ·was so anxious to have him 
come, and kept at him so continually, that he could not very well 
!'<tay a,vay. I believe that in a good many cases the ambition is 
not so much in the father's heart as in the mother's, and I am glad 
of this ambition on the part of the mother. No mother is a true 
mother who is not anxiorn, to have her boy get the very best that 
is to be had. lf yon have a boy it is right, and your duty, that you 
should covet for him most earnestly the best gifts. It will cost a 
great deal of sacrifices, perhaps, in many families· i.n Maine, to give 
a boy a college eJucation, a training in the classics or mathematics 
ihat will fit him for the so caJled learned professions, or mathe
matfos in its high form that shall fit him for some of the engineer
ing branches, or in the wider ranges "\'Yhich shall fit him for general 
business, whether it be agriculture or commerce. But I believe that 
the mother and father are safe in assuming all the sacrifices that 
need to be made in order to give a boy a college education. They 
rire justified, and ,vill be justified by the result. If it costs a great 
deal it is worth a great deal, and there is no investment in life which 
the parent can make ,vhich wm be the cause of so much satisfaction 
and so much real profit as one that enables the son or the daughter 
to take a better stand in life, and do better and truer and nobler 
work for himself and for the world. 



218 BOARD OF _.\.GRICULTl::RE. 

DAXGERS TO IIK\LTH IX ~\SD ABOUT OUR HOMES. 

By Prof. GEORGE H. HA1ILTN, State College, Orono. 

Sh1ce it has been known that certain diseases of man and animals 
are caused by the presence., in the system, of certain low forms of 
Hfe knmvn in scientific classification as bacteria, but more popular
ly kno,Yn as disease germs; and that certain forms of filth, or ani
mal and ·vegetable waste,furnish a favorable mediumforthe preserva
tion of the life and the distribution of these germs from one person 
to another, the celebrated text of J"ohn 'Wesley, "Cleanliness is next 
to Godliness" has come to have a new meaning, or at least its truth 
is beginning to be recognized. 

Years of study and special investigation are necessary to enable 
one to go into the history and life characteristics of this peculiar 
order of plants, for such they are said to be, by those who have made 
their history a life study. For his knowledge of these germs, the 
sanitary engineer must accept the teachings of these men. Some of 
these, as I understand them, I will endeavor to state here in a some
\Yhat popular manner. These plants are all microscopical and can
not be dh,tinguished by the naked eye, and consequently were not 
generally known before the invention of the compound microscope. 
l\fany of these species cannot be identified by observing them at 
any particular stage of their life or gro,vth, but their whole period 
of life must be carefully studied and followed through in order to 
identify any particular species. 

,Yhile much actual knmvledge has been acquired, much that is 
passed as knowledge· concerning them is unsatisfactory and un
certain. It is known that their distribution is very general; and that 
,vhile some of them are destroyers of human life, others are its 
preservers, and have very important work to perform in the economy 
of nature. Some of their useful work is to reduce dead organic mat
ter to its elements. ,Vhat we designate as rot, decay, and putrefac
th-e action is only the ,,ark of certain species of these little plants; 
the odor of decomposing substances being due only to the gases 
formed in the process of their work. They also perform certain 
wry jmportant work upon the soil in preparing it for the support 
of higher forms of plant life. It is said by those who have given 
the matter much study, that, \Yere it not for the services of these 
minute plants, in the course of time all the oxygen and carbon would 
become locked up in the dead bodies of animals and plants, and it 
\Youlc1 be impossible for any of the higher forms of life to exist on 
the earth. Take a piece of fresh meat and place it in pure air,air free 
from all germs, and it ,vill not decay. This is ,vhy meat can be 
cured by drying, as it is in some parts of this country. The air is 
free from putrefactive germs. 
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There are certain harmless species of bacteria that probably assist 
in the processes of digestion; and probably many of those that are 
harmful and cause disease when taken into the system under favor
able conditions, are killed by the acid£ of the stomach in its normal 
or natural condition in a wen· person. 

However this may be, it is the part of wisdom to see to it that 
as few of these dangerous species as possible be taken into the 
stomach, in whatever condition it may be. If the germs are present, 
there are many ,vays in which they may enter the system, take 
lodgment, multiply, and produce their characteristic disease. 

Disease germs increase and multiply in a very simple manner. 
When an individual attains its growth it immediately divides into 
two. "This" multiplication, if nothing occurs to interfere with the 
most favorable conditions, produces an incredible number of these 
little beings in a very short time." It has been calculated that if 
a single individual divides into two in one hour, then both of these 
divide again at the end of another hour, and keep this up for twenty
four hours, and none die, the number will amount to more than 
sixteen millions. The temperature most favorable to rapid multi
plication is between sixty and eighty degrees. When the tempera
ture falls below sixty the rate of increase is reduced, and multiplica
tion entirely ceases in the vicinity of the freezing point. The con
ditions most favorable to the life and growth of these organisms 
are moisture, warmth, darkness, and the presence of dead organic 
matter, dead animals, plants, ete. Sunlight is unfavorable to their 
growth, and hence living rooms should be well supplied with sun
light; and a damp, dirty cellar is a most unwholesome and danger
ous neighbor. 

In a well of water of temperature above sixty degrees and con
taining a large amount of organic matter, they may live and multi
ply. They will also live and thrive in brooks and rivers, in warm 
weather, if the conditions are favorable. 

It is sometimes stated that the air we breathe is full of these 
germs and the water ,,ve drink is swarming with them; and that, 
consequently, it is useless to try to avoid them. But this is not 
so, for ordinary out-of-doors air is comparatively free from them, 
and pure water does not contain them. In a closed room, where 
the temperature is high and the ventilation is bad, and people live 
constantly, disease germs are more plentiful; and in water con
taminated with decaying matter they likewise may be abundant. 
Some of these disease germs are readHy killed when exposed to 
dry air at ordinary temperatures, while others have the power of 
forming what are called spores, or sacks, as it were, in which they 
clo themselves up, and which have the po,ver of preserving the life 
of the germ when exposed to unfavorable conditions of growth until, 
by chance or otherwise, the conditions become more favorable, 
,vhen they immediately resume the functions of life and become as 
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deadly as eyer. Fortunately, hoffeYer, but few of the disease germs 
have this power, and as all germs \\·hich cannot form spore:s die 
readily when exposed to dry air and sunlight, we readily see the 
great jmportance of such air in our surroundings. 

Some of the more common of the diseases known to be caused 
by these germs are typhoid fever, consumption or tuberculosis, 
diphtheria, pneumonia, malaria, cholera, glanders and locked-jaw. 
Each of these diseases is produced by a specific germ, which, ,vhen 
introduced into the human system under favorable conditions, will 
produce the same disease every time. Each species of germ has 
its own peculiarities as to methods of transmission and lodgment in 
the human syste:rn. Some are distributed by means of the air and 
enter the system through the lungs, while others are distributed 
chiefly in water, milk, and the food we eat, and enter the system 
through the stomach and bowels. Some are distributed in both ways 
above mentioned, and others are found in the dirt and dust and enter 
the system through wounds and cuts. That terrible disease com
monly called locked-jaw is not caused by the rusty nail or fork, but 
by the germ which it happens to contajn, and which enters the blood 
in this way. If the specific germ is not on the nail or in the dust 
and dirt which enters the body in this way, no disease will occur. 
This germ is often introduced into the system through working in 
the dirt with freshly burned or cut hands. Carpenters sometimes 
take it into their system t.hrough fresh wounds in working in old 
dusty buildings. 

Consumption or tuberculosis is a disease the germ of which enters 
th.e system both through the lungs, from the air we breathe, and 
through the stomach, by the germ being in the food we eat or in 
the water or milk we drink. As these germs are Yery general in 
their distribution and have so many ways of getting into the system, 
it is not surprising that this disease in some of its different forms 
affects about one-half of the whole human race and causes about 
one-seventh part of all the deaths. Our great danger from this 
disease comes from the fact that it is not generally considered to 
he a communicable disease, while in fact it is extremely infectious 
and communicable, not only from one person to another, but also 
from animals to persons. 

Typhoid fever is another terrible destroyer of human life. It 
claims its thousands of victims ;yearly, and takes them largely from 
the ranks of the young and strong. \Vere the causes of this disease 
generally known and the precautions necessary to be taken to pre
vent its spread fully comprehended by all and properlyattended to,it 
would be possible, almost, jf not completely, to exterminate this 
dread disease from the human family. This same remark applies to 
many other diseases of this class. By careful attention to certain 
well known sanitary principles, a large proportion of the death and 
sickness caused by them may be prevented. In the case of tuber-
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c11losis and pneumonia, for instance, these germs are so generally 
distributed and haYe so many ways of entering the human system 
in spite of all the precautions we can take; we have enemies to 
hurrmn life which are extremely formidable,and will probably always 
remain so, yet by intelligent regard to a fow well known facts much 
of their fatality can be prevented. 

Figure (1) shows the bacillus of tuberculosis, or germ of consump
tion, ·magnified one thousand times, and figure (2) shows the cholera 
germ. These cuts "·ere kindly given me by Queen & Co. of Phil
adelphia. 

FIG. 1. 

It is the object of this paper to point out some of the most glar
ing defects in the sanitary arrangements in and about our country 
homes. And my only excuse for attempting a description of the 
disease germ is that these defects which I shall point out may be 
readily comprehended. 

Frn. 2. 
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In the words of another, "Man is born to thrive, with pure air to 
breathe, pure water to drink, and pure soil to live upon. The im
purities which tend to render air, water, and soil unfavorable for 
his best development are the products of his own life. The removal 
of the source of this impurity must he affected by his own act." 

The country, and country homes, are coming more and more to 
be sought by the dwellers in the large cities, with the hope that 
from the pure air and pure water and the freedom from care, which 
they hope to find in them, they may regain some of their lost vi
tality. The large amount of money brought back into the country 
in this way cannot but be a great benefit to the farmer. Labor 
Commissioner MatthevYS tells us in his annual report that for the 
year 1893 it reached the enormous sum of ten millions of dollars 
in this State of Maine alone. 

Every one who lives in the country is indirectly interested in 
the perpetuation of this custom, whether they participate directly 
in its benefits or not. And all should lend a hand towards making 
the country more healthful and attractive; first of all for the benefit 
and well-being of their o·wn immediate families, but secondly for 
the good of those who are pleased to spend a part of their time and 
substance amongst us. 

By the injucfo:iom; location of a well, or by the neglect of its 
proper care, many a visitor to the country for his health has gone 
back to the city with the germs of a deadly disease, which have not 
only destroyed his own life, but spread the death dealing germs 
broad east among his neighbors. 

Now that these things are coming to be better known, the owners 
of the conntry, if they do not wish to be deprived of a profitable 
business, must look more carefully to their surroundings. Farm 
buildings that are already located of course cannot be changed, the 
best must be made of their present location. But by a little fore
thought a bad location can often be avoided at no extra cost. 

Site. In order that a site may be, in its natural state, a healthy 
one, it is necessary first of all that the conditions be such as to in
sure dry earth beneath and around the house. To this end the site 
should be chosen, if any choice is offered, with a view to the natural 
<lrafoage of th,~ soil, anrl in the construction and arrangement of 
the house and grounds care should be taken to promote rather than 
1·etard the subsoil drainage. Trees should not be allowed to com
pletely shade the ground immediately around the house. If properly 
placed, they add not only to the beauty, but to the health of the 
locality; but when too near, especially on the sunny side, they not 
only keep the sunlight from the rooms, but make the whole house 
gfoomy by the continual shade. Indeed, as frequently planted, trees 
never allow the waJh; and rooms to become dry, and so they promote 

the early decay of a wooden house. Sunlight is a great purifier which 
must not be shut out. 
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For natural drainage, a foundation of gravel is generally the very 
best. Sand is good if there is not a c]ay bed just below it. The 
side of a hill is usual1y to be preferred to the top or bottom, as the 
top is liable to be of a rocky formation and to have water held in 
place beneath the soil, while valleys are generally the seats of v•:ater 

Cut showing how a well may take the drainage from house, outbuilding,, aml barn. 

courses. Where there is any doubt as to the nature of the soil, it is 

well to sink test pits in different parts of the building site, from 
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which the character of the sub-strata may be judged. When it is 
impossible to change the position so as to avoid an unhealthy site, 
it becomes necessary to resort to artificial drainage. and if this is 
properly done, the most unfaYorable natural conditions may be 
neutralized. 

1'lte Cellar. If the drainage is insufficient, the first intimation will 
be giwn by moisture in the cellar. The dampness may be due to 
one of t·wo or three causes. Moisture may find its ,vay in from the 
bottom or the sides, or may collect on account of improper Yentila
tion. In any ,vay it is dangerous. The air in a cellar,ishou1d be as 
dry and wholesome as that in the rooms above. In fact, the air in 
the house will be more or less contaminated if that in the cellar is 
bad, especially if there is a furnace in the cellar. To avoid damp 
bottom and ,valls, drain the site both beneath and outside the cellar. 
The cheapest and in man.v respects the best way to insure perfect 
drainage is to excaYa te from six h1ches to a foot lo"·er than required 
for the walls, ::;h ing a uniform slope to the bottom of the trench 
from some point hoth wa~ s to the outlet. Fill in this extra space 
with cobble stones cardnlly placed as sh<nvn in the sketch. If 
the bottom is ·wet and springy two or three cross drains put in 
beneath a cement l,ottom will insure good drainage there. An 
imperfect substitute for the cobble stone drain beneath the walls 
may be made by putting a four inch tile drain just outside and six 
inches below the wall and around the whole foundation. Faulty and 
improper constructic,n of the walls themselves often leads to un
healthy conditions. '\Yater may best be kept out of them by laying 
the stone in hydr:rnlic cement. B11t if this is too expensive, the walls 
may be laid up dry, then pointed and covered on the outside by a 
coat of hydraulic cement made smooth from top to bottom so the 
water ,Yill readily run off. Another precaution that should be taken 
is to fill arouncl the "'all with gravel, in order that water shall not 
be forced through by an impervious soil. ·water from the roof should 
not be discharged alongsfrle the walls . 

..:-\. cement bottom for the cellar is to be advised, as it is drier and 
easier to keep clean, and prevents any unhealthy emanations from 
the ground. As cellars are frequently constructed, they become 
musty, the walls are always ,vet and covered with mould and slime. 
The drainage is iwmtficient, and as a eom;eqnence there is an anual 
inundation, when the water either has to be bailed out or is allowed 
weeks in which to soak into the ground, carrying with it a large 
amount of decaying matter which lafa~r poisons the atmosphere 
of the cellar and renders it a fit nursery for disease germs. 

Ventilation of the cellar is essential, but, if improperly done, may 
become an actual source of danger. If the windows are opened in 
the middle of the clay when the temperature of the air outside is 
much hig·her than that inside, a current of warm air passes into 
the cooler, and, as a result, there is a condensation of moisture and 
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a damp cellar; ,vhile if the ,vindows had been open only at night 
when no such difference in temperature existed, the condensation 
would not have taken place, and the cellar would be dry. 

Water t":J't,JJply. \Vater, unless furnished from the city or town 
water system, is obtained from one of the following sources;
springs, l>rooks, surface ,vells, deep wells, or cisterns. Taken from 
any one of these it may be perfectly wholesome, or actually dan
gerous to health, and the fact that the most dangerous water may 
be clear, sparkling, and of a delightful flavor, often makes it 
difficult to tell whether we are taking a dangerous draft or not. 
In other words, we can not decide as to the purity of water by its 
appearance, smell, or taste. vVe may, however, judge with some 
degree of certainty as to the quality of the water if its source is 
known. \Yater taken from isolated springs and mountain brooks 
is usually very good; but is liable to contamination from d,vell
ings higher up on the stream, or above the spring. 

Surface wells probably furnish the most dangerous water. As 
they are usually situated they are nothing more nor less than cess 
pools, receiving the drainage of the house, outbuildings, and barns. 
A glance at the acco1npanying cut will impress this on the mind 
better than worils. It illustrates a very common disposition of farm 
huilclings and the well. In such an arrangement it is not difficult 
to find the well within ten feet from the barn yard, and within fifty 
or a hundred feet from the privy and sink spout. Tuberculous ani
mals may live and die in the barn yard, while the waste products 
from consumption and typhoid fever patients are deposited in the 
privy. A well sunk in the ground anywhere, no matter whether it 
takes its water from the soakag-e of the surface, or strikes a vein 
as large as a small brook, is bound to receive the greater part of all 
water that falls or runs upon the surface in its vicinity, and the 
distance from which it will draw this surface water is limited only 
by the depth of the well. In all probability a well ,vhich is thirty 
feet deep will absorb a large proportion of the ,vater falling upon 
the surface over an area one hundred feet from it in every clirecti~n. 

It is quHe generally supposed that a smalJ body of earth will thor
oughly filter any water that passes through it. This is true, while 
the earth is clear and pure; but as a filter the earth is a failure, for 
it destroys itself by its own action. It filters water, when fresh air 
does not pass freely through it, by colJecting the particles of mat
ter in suspension in it and retaining them in the spaces. In time the 
,valls of the spaces become coated ·with the particles of filth, and 

ihen water will go through with as much filth as it had "·hen it 
started. So a well which receives leaching·s from unclean sources 
is sure to become contaminated sooner or later. \Ye h~we noted 
instances of sueh a "·ell "·ithin ten feet of a barn yard whose drain
age, as well as that from a privy bYO hundred feet away, is sure 

15 
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and by some of these means conYeyed to the water in the well, and 
iu that "ay take11 into the system of a perfectly well person, and 
the (liic:ease contracted; or that a tuberculous cow or pig in the barn 
yard in the same way transmits that dread disease to the inhabitants 
of the house; let us not call it a dispensation of Providence, but rn.eet 
the facts full in the face, and put the blame where it is due. While 
the leachings from the barn yar<l, priYy, and sink may all pass into 

Cut showing how a cesspool may back into a well. 
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the well for years v.-ithont causing perceptible sickness, yet at any 
time a diseased person or animal may cause an outbreak of sickness 
and possibly death in the family. The danger from such a well can 
be materially reduced by a correct construction. If the surface of 
the ground is made to slope in every direction from the curb as far 
as possible, and the stoning of the well is made impervious to water 
by a coating of cement on the outside for a distance of several feet 
helo,v the surface, and the curbing is made absolutely water tight. 
much of the filth which ordinarily enters a well would be kept out. 
All vvells, however carefully constructed and guarded, are sure to 
accumulate more or less filth in the course of time, and should' be 
carefully cleaned out once a year at least. Rats, mice, and frogs, if 
not dead cats and hens, will be found in wells from which water is 
being used constantly. The accompanying cut illustrates an actual 
case. It is well to be cautious, however, about entering a deep well. 
for it oft.en contains so large a proportion of carbonic acid near the bot
torn as to render life impossible. Many a man has lost his life by care
lessly entering this dangerous atmosphere. It is not difficult to tell 
whether a well may be safely entered or not. Lower a lighted 
candle slowly to the bottom. If the candle refuses to burn freely, 
there is an excess of carbonic acid, which would extinguish the life 
of a person almost as quickly as the candle was extinguished. This 
precaution should ahva~·s be taken before entering any well or cis
tern. 

There is another danger to wells, especially in country Yillages 
which have no to,vn system of water supply, and where the so called 
n1odern conveniences are introduced into the houses. "\Vith no sewer 
or other outlet for the water closet, a leaching cess pool is gener
ally constructed at on great distance from the house, and oftentimes 
so near the well that its contents are constantly leaching into it, 
as illustrated by the accompanying cut. 

The deep well furnishes a much safer supply, but even this is not 
without its dangers. Of course it must draw its water from some 
vein, and if by chance this vein at some point comes near the sur
face, the water may become seriously contaminated. 

Cisterns, if kept clean, furnish safe water, but they are too fre
q11ently allcrwed to af'cunrnlate filth. The water should be run 
through a cloth strainer before passing- into the cistern, and the cis
tern itself should he freqm•ntly cleaned. A cloth strajner is recom
mended, as it remmes the rlirt, and can and should be often cleaned 
by boiling. 

The orrlinary ln·ick filter in a cistern is a delusion. While it is 
new, if macfo of soft brick, :it will act as a filter, but it soon becomes 
useless owing to the fact that it cannot be cleanerl. Charcoal anrl 
gravel filters fail for the same reason, although they can he easily 
cleaned by taking out the contents, and exposing it to the sun and 
air for a month or so, ·when the material ·will make as good a filter 
as ever, if it is desired to use it again. 





Residence and Apiary of .Mr. Edward Tarr, of Castle Hill. 
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re11tilatio11. "~\Ian's own breath is his greatest enemy." Yentila
tion is a subject ,vhich it would seem need not trouble the dweller 
in the country to any great extent, yet there is no doubt but a large 
amount of sic]mess and death is caused, even in the country, by 
the presence of bad air in our iiving rooms. Some authorities on 
ventilation say that hn1)lll'e air causes as many deaths and as much 
sickness as all other causes combined. Those vvho live in the coun
try, hmvever, are apt to think that all this death and sickness from 
impure air is caused in the cities. This, hmvever, is not the case. 
"\.ir is rendered impure by breathing, and by the burning of a lamp 
in a room. Dr. Leeds, an eminent authority on ventilatfon, says,
"Take a room fifteen feet square and ten feet high, and suppose a 
father, mother, and three ehildren, together with a burning lamp, 
to occupy it for only seven minutes, and the air would be as impure 
as can be fom1d in the great manufacturing city of Manchester, · 
England." 

l'pon this subject I ,vill only say that among the ·waste proclucts 
from the bocly, air after it has beeu once breathed, becomes one of 
the most poisonous. And when ,ve remember that a person breathes 
h1 the space of twenty-four hours a Yolurne of air equal to hvelve 
i,imes his bulk, or on an aYerage for an adult person 360 cubic feet, 
and that this amount of poison is discharged into our midst, the 
importance of ventilation, or a rapid changing of the air in a room 
inhabited by a number of persons, h; of the greatest importance 
Dnd especially so in the case of a sick room, or a room occupied by 
any person having consumption or any other disease in its active 
stage, and consequently mixing the already poisoned air with germs 
of disease. School rooms, filled to overflowing with children, should 
he very carefully watched, by parents, to see that all that can be 
done by the teacher to keep the room supplied with pure air ,vithout 
the introduction of tlrafts, is done. Teachers are apt to be very 
care less upon this subject, as well as others. 

Dic-;i11fcctio11. The Committee of Disinfectants of the American 
Public Health .Association defines a disinfectant as "An agent cap
able of destroying the infectiYe povver of infectious material." 
Infectious material is anything that contains disease germs or their 
spores. The object of disinfection is to prevent the extension of 
infectious diseases by destroying these germs. This is accomplished 
by disinfectants. 

Popularly the term disinfect.ion is used in a much broader sense. 
Any chemical agent "·hich destroys or masks bad oclors, or which 
arrests putrefaction, is spoken of as a disinfectant. But there can 
be no disinfection without the presence of specific disease germs. 
So when 1.me speaks of clisinfecting- a fou~ cess pool, or a bad smell
fog stable, or a priYy vault, ,vitl10ut the presence of disease germs, 

it is an erroneous usage of the term. This popular understanding of 
the term has led to many serious mistakes. The agents ,vhich have 
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been fon nd 5irvply to destroy bau odors-deodorizers-or to arrest 
putrefaction-antiseptics-have been confidently recommended and 
extE·nsively used for the destruction of disease germs in the waste 
from patients suffering wHh such diseases as cholera, typhoid fever, 
etc. 

vVhile an antiseptic agent is not necessarily a disinfectant, all 
disinfectants are antiseptics; for putrefactive decomposition, or or
dinary decay of organic matter, is due to the development of germs 
of the same class as those to ,Yhich cUsease germs belong, and the 
agents which destroy the latter, also destroy the bacteria of putre
faction, when brought in contnct with them in sufficient quantity. 

LlST OF DISINFECTANTS. 

Disinfectants which have the power of destroying spores: 
J:<'ire; steam under pressure of twenty-five pounds; boiling water 

(with proper exposure,) t,venty minutes; chloride of lime (in solu
tion) bleaching po,vder? mercuric chloride (in solution) corrosive 
sublimate. 

Disinfectants which have not the power of destroying spores but 
will destroy bacteria not forming spores: 

Dry heat (250 F. for two hours;) sulphur dioxide (sulphurous 
acid gas, the gas formed by burning sulphur;) carbolic acid; sul
phate of copper (in solution;) chloride of zinc (in solution.) 

EXPLANATORY STATE1\:t:ENTS. 

That FmE will destro.y all kinds of germs goes without explana
tion. 

STEAM at twenty pounds pressure bas a temperature of 230 de
grees; at twenty-five pounds pressure a temperature of 240 degrees. 
Moist heat at the first named temperature destroys the moiitt re
sistant spores in tiventy minutes, while at a temperature of 240 
degrees it is effective almost immediately. 

BOILING. In the absence of spores bacteria are quickly killed. 
It is safe to i.my that boiling for half an hour will kill all known 
disease germs. 

CHLORIDE OF Lnrn is one of the cheapest and most efficient of dis
infectants. It should be kept in air tight and moisture proof re
ceptacles, and should contain at least twenty-five per cent. of avail
able chlorine. It should be used jn solution, whi.ch should not be 
prepared long before it is used. Germs of all kinds, including the 
most resistant spores, are destroyed by this solution, but it must be 
remembered that the solution itself is quickly decomposed and de
stroyed by contact with organic matter, and if the germs are im
bedded in large masses of organic matter, their destruction "·ith 
this solution becomes difficult. 

MERCURIC CHLORIDE. (Corrosive Sublimate.) This is a deadly 
poison, and :-ihould be used with great care. 
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:Xote. This solution is colorless. One pint in 1,000 of water is 
sufficient. Strong solutions should be colored for safety against 
mistakes.) 

SULPHUR DIOXIDE. (Sulphurous Acid Gas.) Fumigation with 
burning sulphur has long been a favorite method of di:sinfection, in 
such diseases as yellow fever, small pox, scarlet fever, diphtheria, 
and other diseases free from spores. The presence of moisture 
adds to its effectiveness, and it should be constructed in closed 
apartments where there can be no escape of the gas. 

CARBOLIC Acrn in the absence of spores is effective against all 
micro-organisms, in an aqueous solution of two per cent. For dis
infecting masses of excretion it should be used in solutions of five 
per cent. 

SULPHATE OF COPPER in solutions of one per cent. strength is ef
fective for an germs except spores. 
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ORCK-UWI:XG. 

B,v PHIXEAS "\VHITTIEH, Deli-1,ered at the York County Institute. 

)[ost people are nc,t so free to speak of their 
mii-,;takes as they are of their successes, but 
if my forty-five or fifty years experience in 
gettjng up an orchard is of any value to those 
jntencHng to go into the business, I think a re
lation of some of my mistakes may be as bene
ficial as anything I could say. 

)(y first and greatE;st mistake was in setting 
my trees too close (20 to 25 feet apart), a mis
take that has been growing larger and larger 
jn my eyes for the last fifteen or twenty years; 

so large, in fact, that I am almost on ilie point of cutting out at 
least one-half of the trees from my oldest orchards. 'l'he most and 
best apples an orchard will produce is before the trees begin to crowd 
each other. Late years I have set thirty-five feet apart, but am 
inclined to think :forty feet a better distance. I think I do not ex
aggerate one particle ·when I say that one tree with plenty of room 
around it for sun and light, is ,vorth more than six crowded together. 
I see the evils of crowding, more and more every year. In one case 
the top will spread out, be thrifty and productive for a long time in 
all parts. In the other the lower branches will first cease bearing, 
then die; while the top branches are growing skyward, making long 
smooth limbs to climb to get at the only few apples on the tree. 
Climb, I said, because there is no chance to get around such trees 
with ladders. Cutting off the large dead limbs, which are sure to 
be on crowded trees, causes decay in the trunk, and early death of 
the "·hole tree. And besides, the apples on such trees are more 
ljable to be scabby and green, and it is a difficult matter to spray 
snch trees, a matter I think we must all attend to if we "·ould have 
nice fruit. I know that w·hen trees are first set they may look far 
enough apart, but when they get fairly to growing the tops will 
soon close up the hitervening spaces. 

Another bad mistake which I made was in setting poor trees. 
I have set mosily seedling trees, that I have grown in my own 
nurseries. "\Vhen I have taken the thriftiest; the ones that get large 
enowd1 to set first, they have done as well as I could vvish, but my 
mistake wns in trying to get an orchard from the less thrifty, slower 
grmving ones. I had better have let them alone. I haYe spent 
more time and expense jn trying to coax them into a thrjfty growth 
than would be necessary for :five times the same number of good 
thrifty ones, and lrnve not succeeded after all. If any one jntends 
sett;ng seedling trees, my advice is, don't do it unless yon can have 
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the first selection from. the nursery. Not more than one-quarter 
01 the trees- from such a nursery should be set for an orchard. An

other 1hing,-do not set seedling trees grown in soil much different 

:from your own. 
It is ,·ery risky business to set trees in the fall of the year. I 

once set 400 at that time, and snow came on before the ground froze, 
and laid on all winter, and I never had trees do any better. But at 
hYo other times I set 100 each year, and took all the precaution I 
could against freezing, but the· snow ,vent off in mid,vinter so that 
the ground froze quite deep, and it killed nearly all the trees,-one 
winter every tree. I claim that "·hen a tree freezes to the encl of 

the roob;, it kills it. 
Trees set in the spring extend their roots deeper and are not so 

liable to freeze out. 
One year, in my earliest efforts in starting an orchard, when mice 

·were plenty, I made a mistake in not protecting my trees from 
them, not realizi11g what rascals they are among trees, and I lost 
several hundred trees, and many more were badly damaged by them. 
Since then I have been careful to keep the s11ow trodden clown 
around the trees, or to protect them with wfre cloth coiled around 
them, which I consider the best of anything· to put on them, as it can 
he left there the year round without injury to them. 

As for a location for an orchard, I consider, as a general rule, 
a westerly or northerly slope the bt>st, and a mnch protected easterly 
or southerly one the poorest. Of course there are many surrounding 
circumstances "·hich may nrnke many exceptions to this rule, such, 
for instance, as elevation or a chance for a free circulation of air; 
nor should the location be in too bleak a place, where the snow con
stantly blows off. River bottoms or intervales, low flat plains or 
laud underlaid ,vith a bed of clay covered with a shoal soil, should 
never he selected for an orchard. Rnt a deep, somewhat clayey 
soil, is one of the very best. Almost all of our upland farms, where 
not too wet, are well suited for growing some of the varieties of 
apples. The Baldwin takes the lead for being the most profitable 
apple to raise, also for being the one suited to the greatest variety 
of soils. Rhode Island Greenings am1 2'\orthern Spy come next, in 
my estimation. The best and safest ,vay to decide what varieties 
to grow is for any one to observe what ones clo the best in his own 
locality. The R. Russet is profitable in but few special sections, 
n nd in others it is useless to try to raise it; and it is the same with 
the Harvey, Bellflower, and some other varieties. It is useless to 
try to raise the Bellflov,er in any place unless the soil is very highly 
fertilized. The King is a shy bearer with me, and I have failed 
t.o find the locality where it is prolific. If there is such a place, it 
would be a wry profitable apple to grow. The Hubbardston has 
done well vdth me; it is prolific and the fruit is of good and even 
size, and it is an excellent keeper for late fall and early winter. I 
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have had them sound as late as June, buti of course, off flavor. The 
Snow apple is a profitable apple to raise if the scab can be controlled, 
and I think it can by spraying for it. I know of one New York 
orchardfat who has been so successful by such means that he is 
grafting over other good varieties to Snows, because he can get so 
high a price for them. The Gravenstein is another variety that 
brings a high price in the market, and should be grown where the 
conditions are favorable for its development. As there are so many 
Ben Davis being planted in the State, perhaps I ought to say some
thing about them. They are everywhere acknowledged to be a poor 
apple, except for cooking, and I do not raise them; but in buying 
I have frequently got lots of a few barrels, and I have seen other 
lots, and I must say they were not very attractive to my eye. They 
were generally too small and of too dull a color. The trees are 
early and prolific bearers, and I think high cultivation would be 
what they might need. It is claimed that they are not so subject to 
the attacks of the Trypeta as are most other varieties, and that is a 
good recommendation for them. I should say that they might be a 
profitable apple to raise for canning or eYaporating, but I should 
not plant largely of them depending on the price keeping up to 
what it has been. 

In vie·w of the ravages of the Trypeta, for which there is now 
no known sure remedy, I would not advise any one to plant largely 
of early or fall fruit for a market orehard, not even if near a 
good market. I think perhaps it would be a good plan to have a few 
trees of early s,veet apples to trap the rascals in, if great care is 
taken to gather and feed to stock all the infested fruit, as that is 
now the only known way to reduce their numbers. 

I have changed my mind somewhat, of late years, as to the best 
trees to set. Kear the time I commenced setting trees I got 100 
~ ew York trees. They were not so good ones as we get from there 
now. Many of them were club-footed, crooked, and poor in every 
way, besides being all sorts and kinds, as I learned later from what 
few lived. I was so disgusted with New York trees that I did not 
try any more of them, but continued to grow and set seedlings, 
with the results I have named. I am satisfied, by my experience 
for t.he last six or eight years, that if any one can get good New 
York trees, true to name (which we cannot often do when we buy 
of agents) they are the best ones to set. The greatest trouble with 
them is that, if the first winter after they are set happens to be a 
hard one for trees, they are quite liable to winter-kill; after that 
there is not much danger. For some reason New York trees will 
outdo seedlings raised here in thriftiness, whether it is because of 
a better deYelopment of the sap Yessels or from some other cause, I 
cannot say. As I understand by nurserymen, their trees are raised 
principally in Missouri and Kansas from imported ~ed to one year 
old, and bought by New York nurserymen to graft and make their 
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nurseries of. If so, perhaps this has something to do as to their 
thriftiness. 

In preparing land for an orchard, if it is poor or exhausted it 
should be plmved and fertilized, but if it is a good fertile soil, I 
do not consider this absolutely necessary. I have set trees in culti
vated soil, but I have set a large share in sod, and they both did well. 
But more pains must be taken with them in sod land,-a larger hole 
dug and the earth well mellowed up and mixed with some fertilizer. 
And after setting they should be mulched, with manure first, and 
afterwards with !Something to kill the grass. In setting, after suit
ably trimming the roots and top, fine soils should be worked in 
among the roets so as to leave them in their natural position, 
slightly deeper than when growing in the nursery; and if on land 
that heaves by freezing, it is very necessary that they should be 
mulched, whether cultivated or in sod. No grass should be allowed 
to grow within four feet of the tree until it has got a good start, 

with trunk some three or four inches in diameter. After that the 
best thi.ng to do is to pasture with sheep, hogs, or poultry. If it is 
not convenient to do that, then there are several methods which I 
have adopted to keep up the thriftiness of rny trees. One is to plow 
and fertilize bet·ween the rows to ·within five or six feet of the trees. 
I once c:iiltivated a portion of a young orchard close to the trees. 
In the spring when the frost came out the soil was so loose and soft 
that the wind racked the trees so that I had to shore them up, and 
some of them were raised partly out of the ground. I would never 
plow an orchard on shoal, moist soil, where the roots do not pene
trate deeply, but top-dress. One orchard of twelve acres I top-dress 
with manure. One of twenty-two acres I mow and leave the grass 
in reach of the roots of the trees. From my experience I am satis
fied that bearing trees need somelhing besides animal manure, 
such as muriate of potash or wood ashes, together with ground bone. 
The ashes and muriate of potash would be beneficial as a top-dress
ing, but I think that the bone should be worked into the soil to get 
much benefit from it, and of course the potash would be more bene
ficial mixed with the soil. 

If seedling trees are set, they should be grafted after they get 
to growing quite thrift.ily. A hub one-half an inch in diameter 
<:'an he successfully cleft grafted. Some spurs or small limbs should 
be left to take the sap ,,hile the scion, only one in a hub, is getting 
started to grow, then watched, and all the natural sprouts that are 
robbing the scion too much, taken off. 

H older trees are to be grafted, the lower limbs should be cut well 
out from the trunk, and those next above farther in, so as to give 
the scions from the lower ones a chance to grow up by them and 
have the sunlight; and so keep drawing in as the top is reached, so 
that the outline of the hubs will be in the shape of an open 'um
brella. Enough scions should be put in the first year to make a 



236 BOARD OF AGRICLLTDRE. 

good top, and a plenty of spurs and small limbs left on to take the 
extra sap. The new sprouts that come out, especially those nearer 
the scions, should be left off. The next spring most of the natural 
]arffer limbs should be taken off, and the third year all of them. 
,v~re there are hYo seions in one hub, one of them must be sawed 
off ,vith a slanting eut, taking off quite a corner of the hub. Lea.Ying 
a scion that ,YHI make the best balanced top. The chance for in
creasing our orchard prrn1ucts is as,nearlyunlimited as we could wish. 
All of our hill farms are ,Yell suited for it, and many others have 
good orchard land on sorne parts of them. Not only this, but there is 
a chance to more than double the present products of the orchards 
we now have, by fertiHzing ancl caring for them as they should he. 

'\Ye can extend aml increase our market for apples by putting 
them all into the market as an extra number one article, and this 
can be done by proper management. I think H is of more conse
quence to know how to take care of and dispose of a crop of ap
ples, so far as profit is coneerned, than it is to know hmY best to 
grow them. I ,vill give you my method, then you may judge whether 
H is the hest or 11ot. I pick an sort in the orchard, and lay them 
ini:o boxes or barrels, handling carefully so as not to bruise them in 
the least, putting generally a bout one-half of the best into the store 
house to keep for rnarl<et, and all others that are large enough go 
for canning or evaporating. I have fitted up for doing both. ·when 

I get ready to dispose of my green apples, I again more carefully 
sort them, and p1.1t them up alike all through, strictly number one, 
and send to Boston to he sold on commission, and they ahYays sell 
for eonsiderably more than the highest market price. 

The seeond quality, including the suitable windfalls and generally 
the fa]l fruit, I either eYaporate or can, taking particular pains to 
lrnYe all the operations done in the best possible manner, so as to 
put up a very niee article, which will sell readily in the market 
fifty per cent above the highest market price. By so doing I make 
the poorer apples net me more than the usual price of number ones. 
\Yhere the profit comes in is in putting up a very nice, uniform arti
cle. This can he done only by careful attention to eYery minute 
detail. I consider that I double my net income by disposing of 
my apples as I do, h1stead of selling in the usual way. 

I think apples can be raised for seventy-fise cents per barrel for 
nurn her one and number h\·o, and be more profitable than most other 
branches of farming. T'hey are worth that at least for canning or 
ernporating-, and put up as they shouicl be they are usually ,vorth 
much more. But ,vhen apples drop to any·n-here near that price 
the best ,vay is to put up those that will make an extra fancy num
ber one, good size, good eolor, and smooth,and send them to a ~·eliable 
commission merchant. Such ones ,Yill always sell for a good price, 
no matter what the state of the market is. Then put all others 
into shape to hold for a satisfactory market, by canning or eYaporat-
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ing. At least I have found this to be very much the best vrny, and 
I speak from many ;\·ears of ex11erience. 

I never have done any spraying, but I am satisfied, from all in
formation I can obtain, that where it is thoroughly done it is of 
great benefit, and I intend to ghe it a trial, especially for the scab 
and the ma.ny numerous leaf eating insects and worms, and if it 
ki1ls some codlin moths I shall not care. The fungi that attack the 
trees and fruit, and the leaf eaters, do more damage late years than 

all other pests, except that I am afraid the Trypeta is fa.st coming 
to the front, as our ,Yorst enemy. I am satisfied that spraying, 
like everything else, half clone is of but very little benefit. 

I have not said much in relation to insect pests, as I understand 
one ·who is very much more capable of doing justice to that subject 
than I am, is to speak of them, and I expect to learn something from 
him. But as connected with the disposition of apples I ·wish to say, 
that I have had but little experience ,vith the Trypeta. One year 
ago last summer vrns the first I saw of them in my orchard, and 
I may be mistaken in my idea that they do not seriously damage 
apples until they are nearly full grown and begin·to ripen. If I am 
c·orrect in this, then it would be an excellent plan t-0 use them for 
canning or ernporating as soon as they get large enough and in that 
way save all of the sour ap1iles. S·vveet ones are not wanted for 
those purposes. 
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INSTITUTE, CUMBERLAND. 

Saturday Forenoon, December 7, 1895. 

MR. VINTON. 

These meetings are held for the benefit of the farmers, and are 

supported by an appropriation, which we have to pay in taxes, which 
is supposed to be about sufficient to hold two institutes in a county. 
This one has been appointed here, and I do not know of a better 
place in which it could be held. It ha~ been well advertised, and we 
are going to have a good meeting. This afternoon Ex-Governor 
Hoard of vYisconsin will tell us about dairying. 

i'\ow this is an excellent farming region,these men are upon farms, 
and ,vhat are these farms for? I do not think the main object of 
the farmer is to get dell. The great effort nowadays is to get rich, 
but I do not think the primary object of the farmer is to get rich, 
but to gain a living. 'l'he question is, What shall a man have to 
eat and drink, and wherevdthal shall he be clothed? We want to 
make ourselves comfortable, and of course the more money ·we have 
the better we can do this. If the farmer goes through the year com
fortably and independently, and closes it as well as he began it, he 
is all right if he could be sure to do that every year. But we are 
grmving old and by and by shall not be able t-0 do this, and we ·want 
to lay np something all the way along. While the farmer can get 
along better than anybody else without money, still he must have 
some money to pay his taxes, which are every day increasing, as well 
as to lay up for time of need, and the question is, In what depart
ment of farming is he going to get it? I have looked the matter over 
pretty carefully this year, and I do not see much for the farmers 
in this section to get money from except dairying and hens. You 
have not much hay to sell, or beef, and pork is very low. I think 
the farmers must rely upon the dairy and the hens for ready money. 
'l'he poultry house ,vill furnish it quite largely. A woman near my 
home is doing a good business in selling eggs in Boston; and the 
price of butter has been fairly good through the year. I was sur
prised to learn from a farmer hQre that he sells butter for thirty 
eents a pound all the year round. At that rate a man could make 
mone;y by keeping covvs. if he had to buy all their feed, though of 
course not so much as if he can raise the feed. vVe have come into 
this dairying region to talk 1-0 you more particularly about dairy
ing, and this morning Secretary McKeen will talk to you upon stock 
feeding and Prof. Gowell of the State college will talk to you upon 
the silo. 
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STOCK FEEDING. 

By Sec. B. W. McKEEN. 

::\Ir. CHAIR).fAN, GESTLL:MEX: I am very glad to be with you here 
this morning, but I feel that I owe you an apology for appearing 
before you so iJly prepared to do any work that "-ill be acceptable. 
At the close of a ,veek of very hard work I find myself hardly in 
a condition to do my best. vVe are always glad to meet together 
in our h1stitutes for q11estio11s and discussion, and the considera
tion of the!';e matters that pertain very closely to the work on our 

farms. 
This idea of stock feeding is something that enters very oordi

naily into the farm work of the farmer in the State of )Iaine, no 
matter in what section he may be placed. "\Ve occasionally find men 
who claim that farming can be carried on successfully without stock 
husbandry; that the fertility of the farm can be maintained by 
the, use of commercial fertilizers. But experiments so far have 
demonstrated that this is not a fact,-that stock husbandry must 
necessarily be a part of our farm work. I have no doubt but that 
in some special localities, by allowing crops to be plowed under 
to aid in fertilizing, or something of that kind, we may keep up 
the fertility of our farms without stock husbandry, but as a rule 
we must come right back to this method of feed'ing the crops to the 
animals that we keep, for the purpose of maintaining the fertilit~, 
of the farms, as well as for the purpose of getting a revenue from 
those animals. And remember that the value of the farm is not in 
its size,--not in the number of acres, hut in the capacity of those 
acres for producing crops. 'l'he fertility of our farms is our stock 
in trade, just as much as the merchant's goods upon his shelves 
are his stock in trade. We will treat this question upon general 
principles; we will try not to lay down cast iron rules for individual 
practice, but will consider it in the light of general principles,
principles that are true in Cumberland and in Aroostook county. 

One of the first things for a successful feeder to consider is where 
his animals are to be kept, particularly in the winter time. None 
of us, however much of valuable fodder we have, whether purchased 
or grown upon our farms, can expect to feed it to our animals with 
a profit, unless we have fairly comfortable and light quarters for 
them. So I belie,.-e that the barn problem comes into this ques
tion. In no state where I have travelled, looking over our agricul
tural resources, have I found so much money invested in barns as 
in the State of :Maine. Our barns are elegant, many of them un
necessarily expensive. But some of our expensive barns are not the 
best barns. The best barns are those in which the thermometer 
never falls below the freezing point and sunlight reaches the ani-
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mals from early morning until night. There is something almost 
mystical in the influence of sunlight in the· winter tie-up. ,Ye feel 
tl;e heat as it passes through the "·irnlow glass and is confined in 
the barn. Just now we are confronted with danger from infectious 
diseases. These are engendered, not in our light, roomy tie-ups. 
but in dark, unventilated quarters. Let us start with the idea that 
,ve are to have a warm and a light tie-up. Remember that a light 
tie-up is a healthy tie-up, and a dark tie-up is one in which disease 

germs thriYe, and should be avoided every time. 
\Ve ,vill assume that we are provided ·with these quarters, and 

we will now commence to study 01ir feeding problem. It seems to 
me that the first principle for us to consider, whether we are situa
ted in the town of Cumberland or the remote towns of the State, is 
that we shall produce upon our farms, as far as possible, the food 
that we feed to our animals. I do not mean in the form of grain to 
a large extent, but I do believe that we should prepare ourselves 
,,ith fodder crops for all seasons of the year, as largely as pos
sible of our own production. depending on the market only for those 

crops that we cannot raise to good advantage, or in sufficient quan
tities for our use upon the farm; laying this down as a foundation 
principle,-that none of us can afford to go beyond the limits of 
our farms for the purchase of any stock fodders until we have ex
hausted the capacity of our own farms for the production of these 
fodders. And also remembering that l>y studying into a variety 
of crops and growing a little of each, we may be able to increase, 
materially, the capacity of these farms without additional expense. 

What shall these crops be'? We will start in the spring of the 
year and consider what we will grow for our animals, and how we 
will feed. them during the summer months. Of course we are all 
aware that the sweet, nutritious pasture grasses are the cheapest 
possible food for the summer consumption of our animals. But 
have ,Ye enough of this food? Is there a farm in the State of Maine 
on which the pasturage is ample from the early spring until the 
fall? The pasturage is not sufficient, and for that reason it becomes 
us to look carefully into this matter and see what we shall grow to 
add to its capacity, and to take the place of those pastures when the 
droughts of summer come. I doubt if it is wise for the board of 
,agriculture to recommend to all farmers in all sections entire soil
ing of their animals during the summer. I mean by this, keeping 
their dairy animals in the barn and depend'ing entirely upon the 
crops which they grow. But I am fully convinecd that it is neces
sary for us all to adopt a partial system of soiling, if we would in
crease, rather than diminish, our stock husbandry. The great soil
ing crop in the State of Maine to-day is the corn crop. There is no 
crop that ,ve grow that produces as many pounds of food nutrients 
to the acre as corn. There is no crop that we can grow that the 
animals will eat so readily and for so long a time without tiring 
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of it, as corn. In my experience there is no crop that is so valuable 
as a forage crop as corn. In growing this corn crop for soiling we 
should consider the fact that it is of no great value to us,even to feed 
green, until it has reached a certain stage of growth. An immature 
corn stalk contains but little besides water; a fairly matured corn 
stalk is a valuable food product. There is something peculiar in 
the corn plant, in that the grain and the stalk are made up of about 
the same materials in about the same proportions; so that the grain 
differs from the stalk only in that it is more condensed. Very much 
of the value of the stalk is put into it, as I might say, during the 
process of maturing the ear. I doubt if any of us can afford to sow 
our corn for soiling so thickly that it will fail to produce ears. Nor 
can we get very much benefit from it if ·we feed it in the early part 
of the season. Corn for soiling should be planted in succession. 
a little piece at a time, so that we can begin to feed as early as pos

sible in the month of August, and feed as late as possible, having 
a succession of corn to feed all along this period of time, all of which 
~hall be fed at the time when the ears are in the glazing stage as 

nearly as possible, rather earlier than later. It is at this period that 
we get the best possible results. 

If you have followed me thus far you will see that we have not 
provided for anything up t0 the first of August, and possibly if you 
have. an abundance of pasturage and do not care to stock your farm 
heavily this will be as early as you will want a soiling crop. But 
possibly you will want something earlier, and what shall it be? The 
earliest spring crop that I have observed is a crop of oats and peas. 
The early peas should be so,vn in some sheltered place near the barn, 
on Hght soil prepared in the fall, at the rate of two bushels of peas 
per acre. They should be worked into the soil, quite deeply, either 

with a spring toothed harrow or a plow; then a day or two after, 
sow your oats and barrow them in, just as though yon were seeding 
down. Then let the piece alone and see how the crop will grow. 
When the peas ha~·e reached the boiling stage they are ready to feed, 
and the crop should be cut. If the animals have not been accus
tomed to eating the peas, they may ;not eat them very well at first. 
but as soon as they get a taste of them in connection with the green 
oats, they will eat them readily. You will notice that there is noth
fog that they will eat with any greater relish, or that they will do 
better upon according to the effort that it takes to grow them, than 
upon these oats and peas. You can sow them in succession, at inter
vals of ten days or two weeks, and you will have them to feed from 
the very first of July up to the period when the early corn is ma
ture. If you want a greater va.riety, Hungarian, the millets, and 
clover are good,-any of these crops that you can get hold of and 
feed to good advantage. Remember that you are feeding from the 
resources of your own farm, a valuable food crop, a crop that has. 

16 
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cost you comparatively little, and you are feeding it in the period 
of its growth when the animals will eat the largest amount and 
when it can be digested with the greatest ease; and you are able to 
keep your animals up to the highest degree of production without 
the high priced grain. If you wish to have a soiling crop earlier 
than this you must prepare it in the fall. Upon my own farm I 
have a small piece of winter rye, that was sown on a piece of corn 
at the last time the corn was cultivated, I think it was in August. 
We sowed the rye through the corn and cultivated it, not deeply 
but covering all the ground we could. The rye has grown up finely 
and covers the ground in a mass,and we expect to get quite an abundance 
of early succulent food. Then will come the clover, if that does not 
carry us to the time our oats and peas are ready; then oats and 
peas, Hungarian, etc., up to the time we feed our earliest corn, and 
then the earlier and later corn. And now we come to a time when 
it. seems· as though we must run against a stump, here in this cold 
climate. But let us look for a moment. A man is wise, I know, 
who does not drift, but has a purpose; but it is always wise to see if 
we can avoid difficulties. From the time our frosts come in Sep
tember to the time when our animals are confined entirely in the 
barn there is quite a long period, and what shall we do with them? 
Shall we tie them in the barn and feed them on our dry fodder? 
Shall we allow them to roam over ourfields and feed down ournewly 
seeded lands? If "ve have a little piece of ground from which ,ve 
have taken the winter rye or the oats and peas, and will fertilize 
it again with some quick acting fertflizer, and sow on some barley 
or peas, we shall be prepared with a crop which will Rtand these 
early frosts and afford the animals succulent fodder at the time 
when all else is failing; when the corn crop has gone past, and we 
do not wish to feed our fields. I believe that this matter is one 
that should be brought to the consideration of our farmers as much· 
as any other one thing,-that they should be prepared with some
thing for a succulent fodder crop to give their dairy cows from the 
time the fodder fails them in the fields up to the time when they 
want to tie them in the barn. 

The question of silage comes in here. I believe that none of 
us can afford to allow our cows to shrink in milk, or allow them to 
feed on the frozen grasses of our fields to any great extent, at 
that time. 

I believe I have followed this matter along from early spring 
until fali, and shown you how it is possible to give our anim~ls 
a succession of soiling crops, each of which is fed at the period of 
maturity, when it is of the greatest value. That brings us to the 
matter of winter feeding. What shall we feed in winter? ,ve are 
reading now very much about a balanced ration. Hardly a news
paper reaches us ,vithout a feeding table in it, or ,vithout the con
sideration of some questions relating to this feeding problem. All 
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of these investigations are giving us very much light in relation to 
this work, and are of very much value to us; but are we who are 
actively at work in this business living up to our advantages, and 
-up to the possibilities that we might have for learning, independent 
of these efforts of our scientific investigators? I believe that those 
of us who are feeding farm animals, particularly milch cows, have 
in our barns laboratories in which we may learn what it is possible 
to do with the fodders we have at hand, in relation to feeding a bal
anced ration, in relation to feeding at a profit, in relation to feed
ing economically. If we will but study the appetites and disposi
tions of our animals in our feeding, and will vary our fodders so 
that each one of them shall be eaten with a reHsh, we have this to 
comfort ourselves,-that we are getting the full value of each one 
of those fodders. There is nothing that grows upon the farm that is 
not of some value as a food product, from the coarsest straws, even 
the bean straw that we too often waste, up to the finest products that 
we grow. Each and every ton of that fodder has something of food 
value jn it, and if we can arrange in some way to feed it to our ani
mals so that they will eat it readily, it can be fed with a profit, there 
is no question about that. But the first thing to consider is the 
r,roduction of a variety. The man who is feeding the same quality 
of hay from the first of November to the first of April, and noth
ing else for a coarse fodder, is feeding that hay at a loss unless 
it is balanced very carefully with a grain ration; and then I be
lieve it is fed at a loss. The man who feeds his stock one kind 
of fodder until that is gone, and then another kind until that is 
gone, is also feeding at a loss. But the man who has a variety of 
fodder and is feeding a little of each kind every day, and feeding 
it in such a way that the animals will eat it without aversion and 
without ]eaYing- miy of it, is feeding as closely to a balanced ration 
as he can with the fodder at his command. Hay must constitute the 
bulk of our feed, other things coming in, in the way of a variety. 
If we are gro,ving Hungarian, that maltes an admirable link in this 
~vin ter feeding. Our corn fodder ( if we have not a silo), oat hay 
and pea hay, all cured nicely and fed to our animals in good. con
djtion and at proper times, will h,dp to make thjs variety, which 
will lessen the amount of grain required, and help out jn the profits 
wMch are sure to come from our successful winter feeding. 

The appetite of the animal is but the natural craving for that 
class of food which it requires. Several years ago I had quite a 
lesson a.long this line. We were feeding our cows on the best of 
hay until pretty well along in the winter. Our young animals had 
been obHged to eat the hay that was not as good. ·lve got out of 
this cheaper hay and thought we could hardly afford to feed our 
good hay to young animals, and so I purchased a few loads of cheap 
hay. As we drew it into the barn and commenced pitching it off 
some of it fell down before the cmYs, and ,ve found that although 
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they k1d some of our best hay in the crib they at once let that alone 
and commenced to eat this cheaper hay that we were buying from 
the neighbors. I made up my mind that those cows did not know 
anything, and we heeome almost provoked with them, and took the 
hay away from them. \Ye thought if they ate any quantity of it 
their production would be lessened. And then a thought came to me 
like this,-why were those cows eating that hay unless it was going 
to be better for them? We changed, and fed them occasional fod
derings of that hay, which they ate ,vith a relish, and also they ate 
the former hay to better advantage and their prod'uction increased. 
:From that time until this, whenever we have fed a foddering of any 
kind it has always been fed the whole length of the barn, to all the 
animals. I think that this idea of feeding our different animals 
differently, keeping a part of them on the very best of our fodder 
and the remainder on the very poorest, is a very wasteful practice 
and one which we should avoid. I think ,ve should in each and every 
instance make the variety as large as possible and feed all of our ani
mals alike. If we have cows that are fresh in milk we can, with the 
cheaper fodder, feed an increased grain ration. I think that as we 
more fully appreciate our corn plant, and the value that we may 
get from it, we shall all of us grow enough of it so that we can afford 
to put in a silo, according to the principles that may be spoken of 
later on by the professor. Perhaps it may be well for me to dwell 
briefly on the methods of growing corn. I think you must have ex
cellent soil in this locality for the corn plant, and we know that you 

have a good climate. My experience in the past year bears me out 
in saying quite positively that the drill planting of corn is preferable 
to the hill planting. There are various reasons. By scattering the 
corn all along in the c1rills the roots are more evenly distributed 
and are able to get hold of the soil more readily, and we are able 
to get a few more stalks on to the ground without shading it very 
much. If the soil is light and. dry and the rowi,:; go north and. south, 
or about in that d.irection, the partial shading of the ground. will 
clo no harm. The stalks will ear better and. we will get a larger 
growth in drills than in hills; and the labor of hoeing will not be 
as great in drills for the reason that if we use the corn planter and 
plant in dril1s there will be but one kernel in width and we can 
cover nearly all of the ground. with the cultivator. 'fhe hand hoe 
has had its day, and we must use the cultivator and similar instru
ments in cultivating our hoed crops. And for that reason it becomes 
necessary for us to get the crops into the ground so that we can do 
this to good advantage. It is not necessary to check,-it is simply 
necessary to have our rows straight, and a kernel in a place. I would 
sooner put a careless man on to my mowing machine than on to 
the cultivator. We have a little rule that I have followed in regard 
to cultivating. Governor Hoard said last night that he thought he 
had made a great discovery, and behold, when he came to talk about 
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it, there wasn't a woman in the country but knew all about it years 
and. years ago. I thought I had made a great discovery, but I found 
a dozen men who claimed that they had the original patent. It is 
to begin on the left side of your piece, keeping your cultivator close 
to the right hand row. If you have a boy to drive tell him to drive 
the horse a little closer to the right hand row than to the left hand, 
and keep your eye and thoughts on the right hand row. When you 
get across the piece come back between the same rows, still keeping 
your thoughts on the right hand row. By this method of cultivating 
you can do more ·work in one day, ·with a slow, careful walking 
horse, than you could in two days by the old method. Seek for light 
,vork with the cultivator, and level culture as far as possible. 

The preparation of the soil for corn is probably something that 
we need to talk about. The soil must be prepared very thoroughly. 
Of course if we talk about plowing we shall get into trouble; some 
will ·want to plow shallow and some deep, some in the fall and some 
in the spring; some vdll want to plow the manure in and others will 
,vant to harrow it in. But let me say that in my honest opinion 
I doubt if there is difference enough either way to warrant our 
spending much time in discussing the question. We should plo,v 
when we can do it to the best advantage. If we are ready to plmv 
in the fall, let us plow in the fall; but if we are busy then I do not 
think we are losing much except ,time if we defer the plowing until 
spring. Generally speaking I believe in shal1ow plowing, although in 
some localities I think better work may be done by deep plo-wing. 
My observation is that I should plow shallow, and plow the maunre 
under. Keep your ground as level as possible up to the time when 
the corn is to be harvested. Level culture is the culture that should 
be adopted in every instance. The harrow or weeder may be used to 
good advantage, especially if we use the horse corn planter. I never 
have had the courage to use the harrow as much as some, but we do 
use the Breed's weeder to very good advantage, and I have no doubt 
that the harrow may be used, except on pieces of land which are 
Yery stony, or on wMch witch grass is very abundant. Our weeder 
is similar to a horse rake with the teeth very near together. It took 
me some little time to find out what there was about that machine 
that ·would' cause it to take the weeds and clear the corn plant. But 
·when I came to consider that the corn was planted so deep that it 
,vas h=·low the \Yeeds, the ~ecret was solved at once. So ,ve can de
stroy the ,weds by going over the -piece with this weeder, follow
ing later with the deeper cutting cultivators. The practice of kill
ing the weeds by hoeing is changed. By the preparation of the soil, 
and carefully using the weeder and hoe, we are preventing the weeds 
from growing. '\Ve want to use the weeder as soon as the corn is out 
of the ground, and I think even before. I should go crosswise the 
pie<>e, if I wished, even before the corn was up. 

The sowing of a catch crop in our corn fields that are well fer
tilized, as an addition to our stock fodder, is a practice to be eom-
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mended. A gentleman in Bethel sowed rape as a catch crop, the last 
of August, to be fed off from the field by his cows. The results 
were very satisfactory as far as the condition of the fodder was 
concerned, but he found it ,vas not a good feed for his cows ·when he 
was selling butter to private customers. I have noted other in
stances in ·which it affected the flavor of the butter. But it is a 
,ery good fodder to feed from the field~ for young animals or sheep. 
If we do not wish to use this we can take barley or rye, either of 
which will make a very good crop for a catch crop. Many of our 
farmers, instead of using grains for seeding down, are adopting the 
practice of sowing their grass seed in their corn fields at the time 
the corn is cultivated last. The grass will grow up very nicely, if 
shaded by the corn, and there is quite a surface of ground between 
the rows in which it can grow unobstructed, and the harvesting 
of the corn does not injure the young grasses so much as the har
,,esting of the oats would the next year. This is a practice that is 
followed in my own section, and gives very good satisfaction. One of 
the largest farmers in the town of Farmington told me that he never 
should use any other method than sowing the grass seed in August 
and cultiYating it in at the last cultivation of the corn. 

Ques. Can you tell me anything about buckwheat'? 
Ans. That would hardly make a good fodder for fall, as it is very 

easily injured' by frost, but it ma4es an admirable soiling plant for 
the summer. I doubt if there is anything that we can get for a soil
ing crop in the fall that will equal barley and peas. Oats will do 
nicely, but sown so late they will be more apt to rust than ba~ley. 
I have had no experience with buckwheat, but I should doubt its 
value to be fed after the frost comes. 

In considering this corn plant in connection with our work, either 
in the summer or in the ·winter, it is necessary for us to kno,v that 
there is more of the value of the corn, acre for acre, in the fodder 
than in the E.'ars. '.rJds may seem to be quite an extravagant state
ment, but from certain analyses, and from the experience of our 
farmers who have fed jt carefully, I have no doubt bnt that it is 
correct. There are more pounds of food material in the fodder from 
an acre of corn, than from the ears,-more actual weight in food 
nutrients, more pounds of milk or butter. Por that reason you 
see thal- it is of great importance for us to take care of that fodder 
in such a ,my that it shall be in the best possible condition for us 
to use. As I said before, the corn stalk and the ear of eorn are made 
up of about the same material in about the same proportions, and 
you will see that we have a.larger number of pounds of actual food nu
trients in the fodderthanintheears. Thoseofuswhohavebeenhusking 
our eorn very carefully, and taking it to the mill to be ground, and 
feeding it ,vith great eare, have been saving the smaller half of our 
corn crop and ,vasting the larger half, if we have been allowing the 
fodder to wither or decay. This consideration will give us an idea 
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in relation to the great value of the corn plant, and help us to con
sider the question of the silo. 

In connection with feeding our farm animals comes in this ques
tfon of the fertility that we get from feeding those crops. Every
thing that we grow and feed to animals has a certain amount of 
fertility in it that may be returned to the soil to grow another plant. 
If a house is burned it is destroyed, and we have to get new material 
to build another house; but in the feeding of a plant to an animal a 
large part of it still remains, in the undigested portions of that plant, 
and in the waste from the animal system. It is simply a great round, 
taking from the soil and sun and rain to build a plant that will grow 
an animal and then be returned to the soil to grow another plant 
to grow another animal, etc. So that we must look carefully after 
the matter of saving our farm fertilizers, remembering tha.t we get 
nothing in the commercial fertilizers that is not in the farmmanures. 
It is too late in the day to talk about the mysterious values of com
mercial fertilizers. We simply know that we get results from them 
because they contain the same things that are contained in the farm 
crops. Generally speaking, our farm fertilizers, particularly the 
nitrogenous parts, may be made of more value because we can be 
certain where they come from. We can know that the nitrogen in 
our manures comes from the cotton seed and corn meal, and the hay, 
etc. We can know that the phosphoric acid comes from the crop 
and will produce another crop if we will let it. The proportion of 
the waste of these plant nutrients that we have to contend with in 
the feeding of our animals varies greatly according to the different 
classes of animals to which they are fed. In our farm crops fed to 
full grown animals not working or giving milk there is but verylittle 
,Yaste as the food goes through the digestive tract of the animal; 
if the animal is young and constantly making flesh, bone, and muscle, 
more is wasted; if the animal is hard at work more is wasted; if the 
animal is a milch cov,T and giving milk, more is wasted. But the 
proportion, I think, is hardly more than twenty-five per cent; so 
that if vve know the number of pounds of nitrogen and phosphoric 
acid contained in a ton of any of the ingredients that we are feed
ing, we may know approximately the number of pounds we may re
turn to the soil to help g-rmv another plant. I made a little compari
son in relation to this matter, that may be of use to us, showing 
the number of pounds of plant food that we have in some of the 
different materials at hand, as compared with the average high grade 
fertilizers that we are all familiar with. I have no doubt that you 
are feeding quite large quantities of cotton seed meal, one of the 
richest nitrogen products that any of us are feeding. In one ton of 
cotton seed meal after we have fed it we may have as many pounds 
of plant food to return to our soil as will equal 1006 pounds of the 
awrage commercial fertilizer. 'We should not think of wasting a 
pound of that chemical manure that has cost us so much money, 
or letting it remain in any place where it would be wasted. But 
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are ,ve taking as good care of this pile of manure that is of a-s much 
value? Until vrn are ·we have no right to complain of hard times 
and lack of revenue upon our farms. Y\'e are feeding "'heat bran 
in quite large quantities, and from eYery ton we may expect an in
crease in Yalue that :vdll just equal in number of pounds the plant 
food that we ·would get in 553 pounds of the ayerage high grade 
fertilizer. \Ve are selling hay from our farms, and we reckon that 
if we sell a ton of hay in our markets for $10 we have the $10 net. 
\Ye should see that ·we have taken from our farms a certain amount 
of plant food that has diminished their capacity to produce other 
crops, and thereby diminished their value just as much as the stock 
in trade of a merchant is diminished if he takes down a web of cloth 
and cuts off a piece and sells it. The fertility of our farms has been 
diminished by the amount of plant food taken off, which will come 
not far from the amount contained in three bags and a half of the 
average high grade fertj.lizer. That, of course, should be charged 
up against this method of handling our product. We are buying 
and growing quite large quantities of corn meal. That is the poor
est, ton for ton, of the articles that we have been considering, but 
we would get from one ton as many pounds of plant food as from 
240 pounds of the average high grade fertilizer. 

You will notice that I have hardly told you how many quarts of 
the different kinds of grain, or how many pounds of hay to feed. 
w·e steer somewhat wide of these questions because we believe that 
every man has to answer them for himself . There are certain -general 
principles to be laid down, but as to whether• a man should feed 
twenty pounds of hay and five of grain, or fifteen pounds of hay and 
twehe of grain, is something that we can hardly deal with. This 
question should be answered by every farmer by the light of his 
experience and observation upon his own animals; remembering that 
all of us should seek to feed our animals in such a way that they ·will 
be in a proper state of health, because no unhealthy animals will 
ever give ns an income. Let us be economical of our animals by 
earefully feerling them, remembering that only in this way can we 
expect. to soh·e any of the problems relating to the feeding of our 
farm stoek. 
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THE SILO. 

By Prof. G. M. GOWELL. 

Mr. CnAIRMAK, GEXTLE1rnx: I did not suppose that I was to do 
any talking here this morning; I simply came down because I could 
not get back to Orono and wanted to be in the good company of 
my associates. It vrns all arranged that the secretary was to talk 
this forenoon and Go,·. Hoard this afternoon. I will say just a few 
words to add to what the secretary has so well said. He asked me 
to say something in regard to the silo. 

In the first place,as to the necessity for a silo. Do you want a silo? 
I do not know ,vhat the condition of your farming is, but I have 
always had an idea that it ,vas of a very high order, because of the 
lay of the land, and, as I judged, the strength and fertility of the 
i,oil, originally, and the ease vdth which the land can be worked. I 
have ahrnys thoug-ht I would like to have a farm up in this locality 
because of the natural advantages. I have asked two or three per
sons since coming here if the farmers generally had silos, and they 
have 'told me that there were but a few in the immediate locality, 
and I have been trying to find some reason for this. Why should 
we hase a silo? Of course the business of the farmer is to produce 
crops that he may sell, and it is easy for us in any locality to raise 
those crops that are naturally adapted to that section. We know 
that there is nothing that we can raise so easily, and that grows in 
~mch perfection, as our grasses and clovers. Grass is the one crop 
that will take care of itself; it may give us but ordinary yields, but 
it does not die during the winters. When we go farther south we 
find that grass does not succeed. The sun is so hot that it burns it 
out. Clovers cannot be raised in the south, nor the coarse grasses. 
They are not naturally adapted to grovv there. But corn is raised 
there to perfection. While it does not re-seed itself perhaps, still 
it grows almost spontaneously. And yet it is a crop that we here 
have to nurse along and take excellent care of in order to make 
it do exceedingly well. Why should we raise it? If I had a poor farm 
here, and I wanted to increase its stock feeding capacity, I think I 
should aim first at the production of grass and the clovers, simply 
because nature ,vould aid me in doing this work. By the investment 
of a little money in commercial fertilizer, plowing shallow so as to 
tnrn l10\Yn the turf, aml seeding those lands to grass and cloYer, I 
could get good crops of hay for a year or two. I believe you can add 
more to the stock carrying capacity of the farm with a less expendi
ture for fertilizer and labor by ·raising grass and clover than by 
raising other crops; and if we can produce the grasses cheaply, 
doing the work ourselves and being independent of this great drove 
of hired help, wh;y shol1Jd ,ve not <lo it? But you cannot carQ· on 
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commercial fertilization, by any methods that I haYe learned, in
definitely. It has to be combined with cattle feeding. And we 
learned long before ,Ye knew anything about the silo that we got 
better results when we fed during our long ·winters a certain amount 
of succulent food, or roots. Our animals were in better condition 
and v,e got better results when ·we fed a certain amount of vege
tables,---turnips, beets or potatoes, than when we confined our ani
mals to dry fodder during the winter. ~L'hat applies not only to the 
winter, but to the whole year. We want a certain amount of succu
lent, green food; and since the idea has been brought out of the 
building of silos and the putting of a green crop,-corn or some 
other green crop,-into those silos,wehavefound itto be very practical. 
w·e ha.-e found that our animals do better than when they were 
confined to the dry grain and dry hay and straw rations. This is 
one reason why we want the silo,-because our animals do better in 
the long run than when fed on dry fodder exclusively. I am not 
going to advise you to raise corn silage, or any material, that shall 
be the exclusive coarse fodder of your animals, because I do not 
belieYe that to be the right thing for you to do, as you have these 
soils which are so 1,vell adapted to the raising of clover and the 
grasses, and can raise them so cheaply. But I believe you want acer
tain amount of siJage to go with these, to aid in digestion and to 
keep the bo-wels of the animals in a healthy condition, so that the 
animal is able to do the best possible work and to do it with the great
est ease. l would like to have silage enough to give to every animal 
from the time the corn fodder and grasses, these soiling crops in the 
fall, were gone, until the next spring opened and the grasses started 
in the pasture, or until I could cut the early rye in the spring. I 
·would like to have green fodder stored in the silo so that I could 
give them t\Yenty pounds a day at least; I think that is about suffi
cient. It does grand good work, and we can afford that amount. 
"\Yhether ,..,.e can afford to feed our animals fifty or sixty pounds a 
<lay, an amount almost sufficient to carry them, is another ques
tion. .At the present tjme, with the machinery that is aYailable 
for the curing and the hanesting of the corn crop, we can raise 
that forage plant very cheaply, hut not as cheaply, I believe, as we 
c:an raise hay. We grow the northern corn, allowing it to stand in 
f.he field until the ears are glazed. Then vve cut it down and put it 
jnto the siJo, ears and all. We are soon to haYe introduced a ma
chine which will reduce the cost of harvesting the corn materially,
a corn harvester. The great expense connected with the corn crop 
is in the cutting dov,n an<l drawing in of the corn. Of course with 
us it means $1.50 a day for our help. vVe study the question of the 
employment of help and keep that: down just as low as we can. "\Ve 
cut our corn with the <lifferent cutters, or with a mowing machine; 
and we haYe used a machinethat euts the corn in the field as it passes 
along,-a machine ,vith cutters on each side so that it cuts two rows 
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of corn at a time. There is a machine that binds and throws off the 
corn, but the coarse corn is rather heavy for that machine. But there 
is no question but that in the course of a year or so we are going to 
have a machine that will cost us $75 or $100 that will cut the corn 
and throw it off, and cheapen very much the harvesting. The method 
of loading the corn on to the cart and drawing it in to the silo should 

be such that the men will accomplish as much as po:ilsible. Do not 
cut the corn down and throw it on to the ground, but just place 
it quickly in gawls, so that the men may lay it on to the cart in 
armfuls.· Do not take that corn and sling it on to the cart, and then 
let the man ,vho unloads it dig out an armful, but lay it on in arm
fuls and then you vdll keep those armfuls distinct so that if the 
man who lays the load, unloads H, he passes it off just as it was 
loaded on. We use our hay racks ordinarily for the hauling in of 
our corn silage. The man on the ground passes up an armful and 
the man on the rack takes that corn, top first, and lays one gavel 
in the corner, his next gavel below this, the third one against it, and 
the fourth on top, so that he has an inclined row of those armfuls 
of fodder. When he gets to. the back end of the rack he is ready 
to go to the barn. He drives up to the silo and takes off the last 
armful first, and the load will not be all snarled up. You may say 
that this is foolish, but I tell you that the method by which the 
men do their work means a good deal: You can hire a man for $1.50 
per day, and if he does as you tell him, and you tell him right, he 
,Yill do a great deal more than if you just send him into the field 
and let him do the work in his own way. w·e must have 
system in all of these little points in order to keep the cost of pro
duction down; it must not cost us too much to harvest the corn. 

How shall we keep the silage? vVe may build our silos in various 
v,·ays. The silo should be deep, and should not have a large surface, 
for this reason;-when you feed off the top of the silo you do not 
,vant to 1mco-..er too large a space at once. If the surface is large and 
you uncover it all, the silage being a wet substance commences to 
decay, and if you leave that uncovered portion for a few days you 
have decayed fodder that would not impart · a good flavor to the 
butter or a good odor to the stable. You want the silo very high 
so that the silage will be pressed together, making it solid and get
ting rid of the air. If this is not done it will commence to decay, 
and may fire-fang and burn. The silo which we built last is thirteen 
by fifteen feet, and it is thirty-six feet in depth. This is a pretty 
deep silo; twenty-fixe feet is a good depth. But if you use a corn 
cutter and an elevator you can have it thirty-six feet as well as 
twenty-five. If the bay of your barn is large enough to give you a 
silo ele-..en by t,-..el-..e feet, this ,-..ill do very well for ten cows, or a 
smaller size will ans"·er; but build it just as high as you can, and 
start dmvn at the bott~m of the barn cellar, or away down on the 

ground if you ha-..e not a barn cellar. Lay your sills just as near to 
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the ground as you can. I ljke to have the ribs run around the silo, 
because jf the silo is twenty or thirty feet deep and we have up
right timbers, they will spring a good deal more than short ribs run
ning around. Put the first rjb t,vo feet above the sms, making it of 
two inch planks, ten inches wide. Lay these pLmks right 
above the sills and nail them together with good spikes, 
putting in six or eight nails and clinching them. Nail each of the 
corners like a cob house. Then saw off some pieces of plank two 
feet long and stand these up on the sill so as to lift that rib tvrn feet 
above the sill. Then make another rib and lift that up in the same 
manner two feet above the first one, and so on up to the top of your 
sHo. You can widen them up towards the top to three or four feet 
apart, because there is not so much pressure. Now you have this 
frame, and you simply want to board inside of that. vVe use hem

lock boards, then put in tarred paper and reboard. Sometimes 
matched spruce are used, but I use simply matched hemlock that are 
not tongued or grooved, being careful to break joints, so as not to 
allow the inner board cracks to come exactly where the cracks are 
in the outer board. If you put the boards on in that way, while 
the silo may not be exactly tight it will be pretty near it. You 

,.vant it as nearly air tight as you can have it. At the doors you 
simply leave a space that you do not board up. Make two or three 
doors, one down by the barn floor, and one half way up or more; 
·when your ensilage settles, the silo will not be full. The build-
ing of a silo simply means making 
the bottom resting right on the ground. 

a box air tight, with 
I would simply level off the 

ground and put in some gravel and about two or three inches of 
cement. The cement will come above the edges of the boards that 
you board the silo with on the inside, making it practically air tight. 
The bottom of this silo must be above the water, so that the water 
,\ill not run down and press against it, which might cause you 
trouble. If the bottom of your barn cellar is low, and the drainage 
from your manure is troublesome, you want to fill in a foot or two 
of rocks, perhaps, before you lay your sills. Then put on the gravel 
and the sills, and, after boarding, the cement, letting the cement · 
come above the lower ends of the boards. 

Xow how shall you put your corn into this silo so that it will 
keep? "\Ye sometimes cut it in, cutting it into pieces an inch or an 
inch and a half long, and then, again, we put it in whole. vVe have 
filled one of our silos this year v.'ith cut fodder, and the other one 
,vith the fodder ju~t as we brought it from the field, each man tak
ing au armful and laying it in the sHo with the butt end tm0rnrds 
the door, and laying it as straight as possible and as close up against 
the sides of the silo as possible, so as to make jt tight. The only 
trouble you will have ,vith the wasting of the ensilage will be against 
the "~alls, and it ,dll not generally trouble you much if you lay the 
corn straight, and close to the sides. Alternate the butts, but do 
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not pack so that the leaves can come over the butts that you have 
]aid. Tread down each armful, keeping it level, but a little higher 

on the sides than in the middle, so that it will settle harder on the 
sh1es. Fill it whether it rains or shines, and when you get it filled 
if you want to leave it for a day or two, it is all right. It is all the 
better if it is somevvhat wet. vVe run the water on to our silage 
if it is at all dry, when we are filling the silo. When you get up to 
the top you can cover it with a couple of feet of swale hay or straw, 
v·etting that down and treading it down; and if you have some old 
rails put them on to hold it down. The silage will commence to heat, 
and will warm up to 130 degrees. The process of combustion is 
going on,-it is getting rid of the air. All we are trying to do is to 
throw off the air and seal up the body of eniilage, because the air 
causes it to decay. As it vvarms up it settles down and flattens out, 
and all of the little air spaces in that body of corn fodder aFe 
squeezer! out. It heats up to 120 or 130 degrees, and it will keep 
warm all winter. You can commence to feed from it when it has 
been in the barn perhaps two vveeks,-not before that. 

'l'Le way in which we feed it is this;-we take the top door down 
and cut a strip off from the silage abou.t eighteen inches wide. "\Ye get 
vYhat we want to feed to-day, and to-morrow we cut the next layer 
across, or half way across, and take it out, and so work back. '\Ye 
aim not to cut Yery deep, but to take what we want from the sur
face and cut frequently. vVe take it out in baskets in lengths of 
a foot or a foot and a half, and feed it in that way. 

Ques. Do yon hurry in fil1ing the silo? 
Am,. It is not necessary at all. It is better to be a little slow 

in fl.Hing it, because it warms up better. It is necessary for it to 
v\·vrm up in order to preserve it. If you want to put your men on 
to ar,other joh of work for a day or two the silage will not suffer, 
but it ought not to be left longer than that. 

Ques. rs there any danger of getting it too warm? 
Ans. I have. never knovvn silage to get too warm when it is put 

into the silo in the proper condition. If the corn fodderis too ripe and 
dry when it is put in, it will heat instead of settling down and being 
moist, and will fire-fang and mould, turning black, just like a· heap 
of dry horse manure~ This is why dry fodders put in loosely, with
out proper treading, will lose so much in value. vVe put in seventy 
tons of oats last year that were too far advanced in the ripening 

process. You knmv that the oat stalk is a hollow stalk, while the 
corn sialk is practically solid. Air is the agent that destroys silage, 
and it is the agent that we want to get rid of, and we can get rid of 
it much easier in the corn than in the oat plant. Had we filled that 
silo with those oats and allowed it to take care of itself, it would have 
probably all decayed, and been in the condition of fire-fanged horse 
manure. But as we have water works, we allowed the water to run 
through the inch hose all the time we were putting in the silage. 
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Perhaps you suppose that the silo vras half full of ·water when we 
got it filled. I thought it ·was myself, bl1t when I tried to tap it 
I ernld not find auy water running out. The water filled those 
strawri up and loosened the mass sufficiently so that when it com
mEnced to settle it ~ettled down very solidly, and those oat straws 
all flattened out. The air was all driven out, and we had a good 
mai;s of fodder, but we could never have had it but for the water. 

J;ut I would not advh;e 3·ou to put oats, or other crops than corn, 
into your silo very largely unless you can put them in very green, 
or wet them down very much. The oats should be in the milk condi
tion, and not farther than that, the bottom beginning to turn yellow 
just a very little. If you have facilities for wetting them down you 
can carry them farthn. ,ve fed twenty-five pounds of this silage 
in connection with a grain ration, and we never got better results. 
Corn is the crop to raise for silage, and you will get from an acre of 
our northern corn about twelve tons, and from an acre of southern 
corn from fifteen to seventeen tons. But the southern corn contains 
a great amount of watery matter; it is a green plant and very full 
of water. Therefore in putting your fifteen or seventeen tons of 
southern corn fodder into the silo it does not mean that you are 
putting in any more food than when you are putting in twelve tons 
of northern corn. 

Sweet corn fodder is excellent for silage; but it warms up a little 
further and becomes a little sourer, because you know that in this 
process of fermentation and preserYation, sugar changes into the 
acid :form, arid the sweeter the corn fodder is, the sourer the ensilage 
becomes in the chemical prncess that goes on. So that silage from 
sweet corn is more acid. 

Ques. Does this high acidity of sweet corn silage affect the pro
duct of butter and milk? 

Ans. I cannot tell you positively. I have not seen anything that 
would indicate that it does. We have not encountered any difficulty 
from its use, and when fed in reasonable quantities I should not 
expect it to produce any effect. 

Ques. Will silage of any kind affect the milk? 
Ans. It will,-and it will not. It is altogeth~r owing to the man

ner in which you feed it. When you open your silo your cows that 
were fed on silage last winter and acquired an appetite for it will 
throw up their heads because they get the odor and like it. If you 
feed those cows that have been having a hay and grain ration all 
of the sHage they want, they will eat perhaps forty or fifty pounds; 
or if you feed them only twenty or twenty-five pounds a day,they are 
taking in a kind of food that they have not been having, and it is 
a different kind of food because it is a food in which considerable 
acidity has developed. As they are not accustomed to it, it deranges 
them, and as there is so much of the odor, they are not able to throw 
it off through the lungs, the kidneys, and the pores of the skin. They 
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will not be able to get rid of the ·whole of the odor, and a certain 
::imount of it will be thrown into the milk. But if you will begin 
with your cows by feeding them, each one, a handful to-day, two 
handfuls to-morrow, three or four quarts the next day, five or six 
the next day, and so on, they will gradually come into sympathy 
with the food and you will not get any flavor in your milk. This 
same thing can be done with clover. I have found some difficulty 
from allowing cows to go into a clover field and eat all the clover 
they wanted. They could not handle it all and a very disagreeable 
flavor was found in the milk. I have seen the flavor of milk injured, 
also, by feeding corn meal excessively; and you can give a cow that 
has not been having it, a full ration of wheat bran, and you will get 
a butter that will not be desirable. But with careful feeding you 
can feed silage or turnips without getting disagreeable flavors. The 
damage to the product is caused more by sudden changes from one 
food to another than by any peculiarity of any one food. The ani
mal is thrown out of condition by causing her to attempt to digest 
an amount of food which she cannot digest, or, at least, which she 
cannot assimilate, and she seeks to throw it off in some way, just 
as an animal that is poisoned tries to throw off the poison. There 
are not avenues enough through which she can throw it off, and a 
part of it goes into the milk, and there, of course, it leaves its im
press. 

Ques. The secretary spoke of sowing grass seed with corn and 
cultivating it in. I W'Ould like to ask how deep that seed could be 
cultivated in and grow. 

~fr. ~foKEEN. I would answer that question by saying that it 
could not be cultivated in very deep. I fear I did not fully explain 
myself. In cultivating corn we use a light cultivator, so that really 
the last cultivating is simply a scratching over, covering the grass 
se~d perhaps no deeper than you wonld cover it with a Breed's weeder, 
or brush it in with an ordinary brush harrow. 

Prof. GOWELL. To answer your question just try an experiment. 
Take a salt box and fill it with dfrt so that at one end it will be even 
with the surface and at the other end about four inches from the 
top. Now sprinkle on grass seed and fill your box even full of earth, 
and see where the seed will come up the thickest. You will find that 
where it is covered about a quarter of an inch it will nearly all come 
up; at one inch a little less will come. 
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DAIRYING. 

By Ex-Gov. W. D. HOARD of Wisconsin. 

)Ir. CHAIRMAN, FELLOW CITIZENS: I feel like saying fellow citi
zens, for I am almost, you might say, a citizen of the world. Last 
night I ran across some old comrades of the 10th Maine Regiment. 
\Ye had toughed it and marched it and fought it and struggled it 
together, and I felt more than ever like saying fellow citizens. Now 
this is a great country. A ,veek ago last Sunday morning I was in 
:Xew Orleans; I left at 9 o'clock }fonday morning, and the mosquitoes 
came into the sleeping car so thick that night that we had to fight 
for what little slumber we had. At 2 o'clock the next day we came 
dashing into a blizzard in Chicago, and I never welcomed a snow 
storm and a blizzard, and all things vdld and savage, with a greater 
equanimity of spirit than I did that day. The next thing I did was 
to get ready to come to Maine and give a lecture or two on my fav
orite topic,and to fill an engagement in connection there·with at Nor
way. And I received a telegram from your secretary asking me if I 
would talk a little to-day in a Farmers' Institute. As the fellow said when 
he was courting a girl and a man asked him what he was doing it for, 
-"There wasn't any better way of putting in my time." So I am with 
you to-day. 

Tnese little preliminary remarks are thrown in that we might 
get to a sort of an· understanding. I see before me a good many 
grey. headed men who have done their share of courting, and I see 
also, what is very cheerful to me, a lot of young men. Your au
dience looks a good deal like a \.Visconsin audience. I go into Massa
chusetts and see old men, down into New Jersey and old men are in 
attendance on these little talks. I have been through these New 
England States for ten years, more or less, and I find a great many 
old men. The young men have left the farms and they are fleeing to 
the city. That is a sad mistake, but you know they are like the 
girl ,vho wanted to go to the dance and her mother told her it was 
not a proper thing to do. "Oh! but," she said, "you went when you 
were young." "Yes, I went and saw the evil of it." "\Vell" the girl 
said, ··r want to go and see the evil of it too." You may talk to the 
boys as much as you please, but the decay of the fine, old, God 
blessed, American farm home is coming. Down in Trenton, N. J., 
those fine old lands that used to sell for $100 to $150 an acre I can 
buy the pick of now at from $20 to $50 per acre. What is the mat
ter? It is the decay, not of the American farm, but of the old type 
of the American farm. I remember an old man who got up in a 
convention and said with a pathos that was touching, "I took my 
farm from my father and he from his father, but my boys have gone 
to the city and have gone \.Vest, and mother and I cannot carry on 
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this old farm any longer. These old arms are getting tired and I 
must sell the old farm. So these old farms have been pushed into 
the market and there were no farmers to buy them, and they have 
been going down, do·wn, down, until to-day you can go there and 
buy one of these old farms for, you might say, but a song, and they 
are ,vithin sixty miles of New York and thfrty miles of Philadel
phia, hvo of the finest markets in the ,vorld. It is not the lack of 
an opportunity to farm profitably that ails those people. It is that 
the brain, the intellect, of that community has been directed away 
from this opportunity and not towards it. To show you that this 
is the case,-a friend of ·nine, Mr. Coo\·, ,vho ')Wned a large pottery 
in Trenton, a young man of about thirty ,vith very strong rural 
tastes and an instinctive leaning towards the soil, his whole heart 
being in a farm, a splendid business man worth three-quarters of a 
million, sold out his entire pottery interest in 1892 and said to me, 
"I am going to demonstrate to these people that there is more money 
in modern intelligent dairy farming right here, than there is in any 
other business." And so he bought 1,000 acres of this old land, 
an·raging about $40 an acre, and made a solid block of it. It was a 
very old farm, covered with old farm buildings such as the old Kew 
Jersey farmer would put on a farm. He wrote to me and I gave 
him plans for his barns and did all I could to put him right, and 
finally went there and straightened out this part and that part until 
,ve got the farm into good shape. And the man has put 300 cows on 
to the 1,000 acres of land. He could, if he chose, carry 500 cows on 
the 1,000 acres, and do it easily, because we have men in Wisconsin 
earrying 100 cows on 200 acres of land, and I know of one man who 
carries fifty cows on fifty acres of Ian d. The land will very soon 
become fertile when you have such a ·won@l.erfnl fertilizing agent at 
,vork. He bought the best cows he could get and commenced pro
ducing cream for the New York market, and with the skimmed milk 
fattening fine pigs, making a distinctive feature of furnishing the 
tiade in Kew York city with fine meats intelligently handled, like 
sausage, head cheese, bacon and salt pork, as there are parties in 
the city that are clamorous for something that is fine. He writes 
me that he has made sixteen per cent. on the investment. Do yoUI 
know of any kind of business in these hard times which is returning 
sixteen per cent? Do you remember, my good friends, that a great. 
Et1ropean painter was once asked what he mixed with his colors 
to produce such "'onderful and vivid effects, and he answered,. 
"Brains." I am reminded of a definition that another wonderful 
rnaE-ter of olden painting was asked to give,-a definition of art in a;_ 

i,;ingle sentence. He gave a definition that does not apply alone to, 
art, "The ability to see." Now let that little sentence lodge in you:r 
mjnds for a moment, and let me hold on to it with you. I do not 
want to come 1200 miles and have this a bootless errand. I do not 
,,ant to leaYe you and feel when I turn my back that I have not 

17 
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done some sort of teaching to good effect. Life is too short. Work 
is too plenty. There must be some good thinking everywhere. The 
eye must see the picture, and see it clearly, or the hand will never 
paint it. It is so of truth. The breeder. of ,Jersey cattle must see 
thE' form of that coming cow clearly outlined in his mind or that 
cow ,vill never come. The man who grows the corn must see in his 
mind the coming yield of corn, and with an eye akin to faith, like 
Mm who saw the promised land, or the hand will never bring the 
fruit of that labor. We have so little faith! Christ mightsaytousto
aay in .Maine and ·wisconsin, concerning our work on the farm, "O ! 
ye of little faith!" 

Now, my friends, I want to talk to you a little while along some 
practical lines, I will not stop to generalize any more. If the farm
er:.,;. of Maine were living up to their opportunities, if the farmers 
were as big"as the State is (and that is saying a good deal, I tell 
you) if the farmers were adequately representing the possibilities 
of Maine, if the farmers were as intelligent on this question as their 
o]d time Yankee origin calls for, the State of Maine would be to-day 
one of the most prosperous dairy states in the Union. You have a 
splendid climate, you have the purest of water, ;you have a clear, 
salubrious atmosphere, you have as good a grass soil as there is 
anywhere, you can produce good corn, you can produce good cattle. 
The breeder's intelligence can be just as quickly answered here as 
in .Massachusetts or in Ohio or in Wisconsin. The problem is just 
tht-> same in Maine that it is in Wisconsin. We have just as severe 
a climate as you have, yes, more severe, for it is almost inevitable 
that every winter we drop from twenty to forty degrees below zero. 
The question of housing and caring for dairy cattle is exactly the 
same, the breeding of cattle the same, and the feeding of cattle the 
same in every particular, except the problem of the soil. Different 
soils require different management, but the same problem inheres 
with you as with us. 

I want to call your attention to a little picture in Wisconsin, in 
tht· county of Jefferson in which I live. The county is twenty-four 
rniles S<juare, and the soil is not the best by any means in the Rocky 
R.iYer Ya11ey, but in many places rather light. There are sixteen 
townships in the county, with nearly 30,000 cows, with seventy-nine 
creameries and four cheese factories. The cows produced in t1tat 
county last year in cash, over two millions of dollars. My son and 
myself run ten creameries in an area of about eight miles by ten, 
and we do not handle nearly all of the milk product. Eight hun
dred farmers bring us their milk every morning, and we paid out to 
those 800 farmers last year $340,000.00. Now footing it up on this 
basis, it will amount to nearly three-quarters of a million dollars, in 
this same area, that is secured to the farmers annually through 
the cow; and that does not comprehend all of the revenue of those 
farmers. Nearly seventy per cent. of the population are farmers. 
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I am beginning to doubt whether this thing we call Yankee intelli
gence amounts to shucks, though I am a Yankee myself. An old 
German once asked me what my ancestry was, and I told him I had 
four great grandmothers of four nationalities, Irish, Scotch, Ger
man, and New England Yankee. He said, "Vat you call dat?" I 
said, "That makes a Yankee." He said, "I do not tink so, I tink dat 
makes hash." I tell you I have a wonderful respect for the German 
sturdy, steady, strong grip of things. Very few of the fathers can 
read, but they come to us in one way and another and gain intelli
gence, and they are steady and enterprising and persistent. They 
work, and the wife works and the children ·work, and vvealth is 
pouring in on those people to an extent that no American farming 
community in the United States that I know of is surpassing. 

Let me give you another picture. The banks in that county re
ported to me last fall one and one-fourth millions on deposit from 
dairy farmers alone. And that is not all, for those old Dutchmen 
are suspicious of banks, and are tremendous stocking·-leg investors. 
An old man belovv me bought a farm and paid for that farm $1,000 
.n :Fort Atkinson bank notes that had been paid to him twelve years 
before, in the original packages. 'l'hey never had seen any circula
tion whatever. Of course that is not the best way to do, but they 
are thrifty and splendid handlers of cows, and in many particulars a 
very prosperous people. Now there is no reason to-day why Maine 
should not be, in a very large degree, as prosperous as any portion 
of Wisconsin, in this dairy business. Kay, more; you have a great 
advantage. It costs me to-day to get my butter to Boston nearly 
double what it ought to cost you, and you have the advantage of 
putting the butter there within hvelve hours, while it takes me three 
and four days to get my butter there. You have every advantage to 
your hand if you but see the opportunity; and' I want you to see it, 
for I tell you, no one need have any fears about the future of this 
dairy farming. These great cities are coming up so rapidly that 
they are taking the co-,vs off into milk production more rapid].'· than 
the cows are being added for butter production. Sixty per cent of 
all the milk in the United States is used for family consumption, 
and only forty per cent for butter and cheese. New York city 
reaches 350 miles westward after her milk, and is growing rapidly 
all the time, as are all the principal cities; and the country is not 
increasing, the farmers are not increasing. Everybody is afraid the 
dairy business is going to be overdone. l\f y friends, let me say this 
to you,-it takes two years to produce a co,v. You might build this 
whole country over with creameries, and it would not add one cmv. 
Only half the calves are females, and it takes two years then to 
change the h~ifer over to the mother. The increase in cows annually 
is only about five per cent, and you can judge by that what the 
average increase of the country is. This increase is not sufficient 
to alarm any one. The low prices of the past year have come not 
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because of over prod•ction, but because of under consumption, and 
the under consumption has come by virtue of the paralysis that 
swept over ihe country. I """ill illustrate that to you clearly. The 
W. D. Hoard Co., composed of myself and my three boys, furnish 
4,000 families ·with their butter regularly every week. vVe manu
factured last year 1,100,000 pounds of butter. We load a refrigera
tor car every week ·with this butter, and ship it to 3,000 families in 
Chicago, and another thousand in Cincinnati, Pittsburgh, and other 
cities. ·we have an arrangement by which it is delivered by express 
to each family. Kow in 1892 the 3,000 families were receiving a cer
tain amount of butter, and we were unable to manufacture sufficient 
to meet their demand, and had to buy $15,000 worth of butter to 
rnpply them. In 1894 the same 3,000 families left us with $16,000 
"·orth of butter as a surplus. That made a difference of $31,000, 
to us in trade to the families to whom we were beholden. That 
difference came not from any over production, as we were simply 
supplying them with butter steadily. Every consumer was economiz
ing, using less and less butter, until it made a difference to us of 
$31,000. The farmer, of all men on earth, ought to see with an eye 
single to his interest that it is to him of the most momentous char
acter that the consumer should prosper, for if he does not prosper he 
"·ill not buy his food to the extent that he otherwise would. 

I will tell you another reason why :you need not be afraid that 
this dairy business will he overdone. Darwin speaks to us of 
natural selection. The dairy business ii,;; a busin{(SS of brains. It is 
a bushwss of thought, a business of skill. And, my friends, there is 
no danger at the present time of over-stocking the market ·with 
brains. The farmers of our land must ,vake up to the fact that 
brains are a factor in successful modern agriculture. So many men 
have been taking their knowledge of farming through their hands~ 
and because they had hard calluses on their hands have thought 
they ought to know all about it. The weakest man on God's green 
earth is a hard handed and a soft headed man. I was with the 
Governor General of Canada and the Countess of Aberdeen in three 
monster dairy meetings, and I made this same remark. The Governor 
General got up and reached out his hand to shake hands with me. 
He said, "Preach that as long as you can. It is true 'where'er the 
sun doth his suceessfre journeys run.'" vVe need to inject into 
this qnestion a larger degree of intellectuality. How shall we do this,. 
how shall we know more about dairying? Put ourselves into the cur
rent of dairy thought. Read more, study more; let the rays of 
ljght in, do not shut them out. How can a man hope to succeed if 
he is not fertilizing his mind with dairy thought? We have an 
abundance of dairy litreature; for instance, such a book as Gurler's 
"s\.merican Dairying," a book that ought to be in the hands of every 
man who has half a dozen, or even three or four cows; a book written 
by one of the most successful dairy farmers in Illinois, who in the 
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winter goes d0vvn to a dairy school in Yermont and teaches the boys 
dairying. And we have an abundance of other literature that fer
tilizes the thought, the hand, and the judgment. 1\Iy observation is 
that the difference between men in this country is not a difference 
in talent, but a difference in judgment. I do not care how smart 
a man is, if he ·wastes his effort it is simply like blowing smoke 
into the air. The man of moderate talent and far reaching judgment 
will discount, at any time, the man of talent and poor judgment. And 
we get judgment by the exercise of the reason and by the observa
tion of facts. So many of our farmers seem to forget the uses o.f 
the mind in agricultural work. I am reminded of the story of an 
Irishman who was travelling throug·h a piece of woods and found a 
man sunk in the quicksands. He ran over to a sort of a slow coach 
old Yankee and said, "Come over here as quick as you can! For the 
love of God, come quick!" "What is the matter?" "Come as quick as . 
you can! Here is a man sunk in the mire!" "Is that so? ·well,how 
far is he in?" "Begorra, sir, he is up to his ankles!" "Oh! well, 
he can get out if he is only in that far." "No, sir! I forgot to 
tell you, he has gone in the other end first." It makes a heap of 
difference whether a man is up to his ankles in quicksand one end 
first or the other. It makes a heap of difference whether a man 
has submerged his head or merely submerged his feet. So I say to 
;you, good friends, that the first thing in the study of this question of 
dairying is to begin to fertilize the mind, to know what other me11 
are doing, to get outside judgment, to get hold of dairy ideas and 
dairy principles. I have spoken in nearly all the states of the Union, 
and upon my word it is harder to move you people of New England 
to the study of dairy principles than the people in Colorado and :Mon
tana. There is so much of this conservatism that holds men back, 
and yet the advantage is a hundred times greater in New England, 
because we haYe larger communities and the markets are so much 
nearer. vVe have so much better facilities for the making of a fine 
product. 

~\ word about this institute ·work. Wisconsin appropriates $12,000 
annually and holds 100 institutes, and has four corps of men travel
ling oYe:r the state holding two day institutes.This is going on all 
the time. We keep the people stirred u.p. The institute is like a 
churn. You may have the best cream on earth and it does not 
amount to much unless you churn it. The agitation of questions in
evitably hr;ings men out. Did you ever go into a foundry ,vhere 
plow points are manufactured, and did you ever see how they are 
scoured'! A great many plow points are put together, in tl1 e pro
cess, and by constant contact one grinds another. We are out on 
our farms and get rusty because we have not rubbed up against one 
Hnother enough. \Ve need this constant contact and attrition, and 
reading dairy literature is the way to get it in a large degree, if you 
cannot have these meetings. Every ·week you are brought into a 
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dairy convention, where half a dozen or a dozen men are discussing 
these propositions. The men who are the largest readers of our 
literature are among our most successful dairymen. 

I ·want to take up a few little topics, and first I want to take up 
the question of producing feed for the cow. I do not know of a 
single thing connected with this business, from the breeding of the 
thoroughbred cow down to the holding of the plow to produce her 
food, that I have not put my hands to, and in regard to which I am 
not engaged in constant study. The few years that I was 
beguiled from my business to go into politics and be governor 
of '\Visconsin, I don't know whether I will ever be forgiven for or not. 
but that is ancient history. Before I start in on the question I 
,vm tell you a little story of Abraham Lincoln. In the dark days 
of '64 when he was struggling with that great burden, there came a 
delegation down from somewhere, full of fault-finding, but with not 
a "·ord of helpful suggestion; grumbling and growling at the old man 
because they thought the war was not being conducted rightly. He 
1istern·c1 patie11tly, and finally said, "Gentlemen, you make me think 
of my old friend, ~Tack Armstrong, down in Illinois. There came a 
time of deep :wd unfathomable mud, and he wanted a drink. It was 
three milPs to the grocery store, but he struggled up to it, and 
started to go back. But between the dense darkness and the deep 
mud and the whiskey,he was having a terrible time to make progress. 
There came up amid all these difficulties a terrible, distracting 
thunder storm, and it was bang and crash, and crash and bang, but 
not much lightning. A good sharp gleam of lightning would have 
been a friendly thing to show him his path. Finally there came a 
crash that brought hjm to his knees, and he thought he would pray. 
His prayer I commend to you. 'Oh! Lord God, if it is all the same 
to you I ·would like a little more light and less noise.'" That is just 
the ~ituation the farmer is in, and if I have any light to shed on this 
question I will stop making any more noise. 

The ideas that governed the handling of the co,v forty or thirty 
or even twenty years ago have gone by. We must have more revenue. 
Our lands have been decreasing in fertility, we cannot get the crops 
from them that we did once, and we must have more revenue·, for the 
expenses of this modern civilization ar~ double what they were when 
I "·as a boy. Consequently we must produce upon our farms a larger 
supply of cow feed. How shall we do it? First, dispossess your
seh·es of all prejudice and begin to study the silo. John Gould 
eame into your state and talked the silo to you last winter, and 
John is a regular walking epistle, known and read of all men, con
cerning the silo. He came into our state and preached the silo, and 
the result of it "·as that \Yisconsin to-day has between eight and 
ten thousand silos. There are 250 sHos among the 800 patrons which 
I haYe, and the number is increasing rapidly. I suppose not more 
than four or five years will elapse before the whole 800 will have 
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them. If we need a silo to make the largest amount of money, do 
you not need it fa Maine? The summer droughts are making us 
tired, pasturage is becoming a very expensive thing, and we must 
begin to brace up and look at the question of summer soiling food. 
Do not think you have wasted your tirne on that. Suppose we could 
not pasture the cow at all, there is plenty of good money in dairying 
if we do not turn her out a single day. Just think of it! On a good 
aYerage acre of Maine land I can produce fifteen tons of good,corn ensi
lage that is equivalent to seven tons of the best hay, which it would 
require four and one-half or five acres of your average soil to pro
duce. My own cows get five pounds of hay a day. In the morning 
they have their ensilage and a little dry corn fodder, and at night 
their ensilage,and they have but five pounds of hay a day. I am not go
ing to feed hay that is worth $10 a ton, when in my corn ensilaged 
am practically feeding the same value at $2 and $3 a ton. There is 
where this economy steps in. A great many difficulties arise on the 
farms in this country,and I get a great many questions; and the little 
"Hoard's Dairyman" devotes two pages and a half to answering 
questions from all over the United States. These difficulties are 
largely imaginary. Greeley said, "The ·way to resume is to resume," 
and that is about all we can say in ansvver to some of these ques
tions. 

Bless us! If we had courted our wives with as much hesitancy 
as we court the soil, half of us to-day won1d not have been blessed 
with ,vives; though I don't knmv but it is true with you as it is 
with me, that the wife had to do two-thirds of the courting. They 
have a silent way of doing that which is very helpful. 

Another thing in regard to cow feed,-you buy enormous quanti
ties of feed in this country. The other day I talked with the super
inkndent of the Grand Trunk about the immense train loads of 
grain that come down here from the ·west. You have been buying it 
until you have made the cost of bran double what it ought to be. 
Let me suggest to you, dear friends, that you go to work and study 
the raising of this protein feed that you buy in the form of gluten 
meal and cotton seed meal. Foods for cows are divided into two 
classes, carbohydrates, or the starchy foods, and the protein foods. 
The carbohydrates, you know, are the foods that produce heat, en
ergy, and fat. I do not mean milk fat, but other fat. Milk fat is 
a different fat from any other fat on earth. It is a fat that nature 
produces for the special sustenance of the young. The cow gives 
milk for her baby. She is just as legitimately a mother as any other 
mother, but we take her baby away from her and make merchandise 
of her motherhood. ,ve have, then, the protein, and the carbohy
drates, the milk-making, and the meat-1naking, the nerve support
ing, strength supporting, bone supporting food. Those foods that 
are rich in protein are expensive, like bran, cotton seed, gluten, pea 
meal, bean meal, and oil meal. And among the vegetables on your 
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farm are vetches, peas,and clover, ,vhich are also protein foods. Now 
the value of a dairy food is almost invariably in proportion to the 
amount of protein that it contains. \Vhen you put your corn 
into the silo ears and all, you have in your ensilage a balanced ra
tion of about one to ten. You need a ration that is about one to 
five or six; that is, one unit of protein to five or six units of car
bohydrates. You need to produce this food, and I want to suggest 
to you that if you have any thought of dairying you begin to study 
the production of peas, beans, and vetches. Out in Nova Scotia I 
saw, a year ago last summer, field a.fter field of vetches and oats 
which men were producmg for cow food, for milk for the city of 
St. John. And those men ·were producing these vetches and oats with 
great success and getting large returns. I think there is no reason 
why you could not do that here. You can produce vetches and oats, 
but it requires a little study to produce peas rightly. Peas are no 
burden to the land, they increase the fertility of it just as clover 
does, and they also are a very important food in the production of 
butter. A great mistake that the average farmer makes is in plow
ing a piece of ground, and sowing the peas and harrowing them in. 
,vhat is the result'? The first rain storm that comes, there are the 
peas, left to whiten their bones all over the field! And the men say 
they cannot grow peas successfully. The pea is a yery deep rooter 
and must be planted deep. I plant my garden peas six and eight 
inches deep. ·when I told my gardener, who is an old German, to 
do this,--":Mein Gott in Himmel," he said, "dey go de oder way." 

Now the successful way to grow peas is to take a good early piece 
of ground that you can get on to very early in the spring (for peas 
do not ~uffer much from moisture), a piece noil too rich but rich 
enough to have Yigor in it, and plow it in the fall, if you choose. 
Then in the spring sow the peas broadcast before it is harrowed, 
putting on one and one-half or two bushels of peas. Then plow the 
ground again and turn the peas under four inches deep. You need 
not worry if they go five inches. They will be a little longer coming· 
up,-but, like Tom Smith's pigs when they got into his neighbor's 
corn, he said he noticed they had fuller bellies when they were a 
little later coming home. About a week after the peas are sowed, 
sow on a bushel of white Schoenan oats (as thi~ kind has a stiff 
straw and is a good oat) and harrow them in. You will get from 
twenty to thirty bushels of peas and the proper amount of oats. If 
you want to grow them for hay, and they are wry profitable for hay, 
just as the peas have passed the boiling stage and the oats are in the 
milk, cut them do,vn. If you wish to carry them oYer for grain, 
when ripe cut them ,vith a mower, if you can, and put them into 
cocks and put some hay car,s over them. Cure them in that ,vay and 
pnt them into your harns and thresh them, and the cows will eat 
the straw. That pea aud oat straw is the best straw on earth, it is 
nearly ns good as poor cloYer hay. In that ,vay a man can produce 
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his protein food, and does not need to purchase anything outside, 
like cotton seed meal. Give me all the oats and peas I want and I 
will let you go with your cotton seed meal, and any other food ex
cept it be a little bran, and may be a little gluten meal; and I can 
sell enough of the oats nnd peas to buy the bran and gluten meal. 

Ques. \Vhat kind of peas ,vould you iww? 
Ans. The small, yellow Canaa.a pea. Peas are grown to a large 

extent in Canada for export market. 
The Germans will grow that which the Yankee will despair of 

growing in the same neighborhood. I got them started in growing 
peas, and the result of it was that, while I have seen 400 carloads 
of bran unloaded in one year a,t Fort Atkinson, I will guarantee 
that not 100 carloads are unloaded there now, and we have a great 
many more cows. The farmer has learned to weave his web ,vith 
more intelligence as to the warp and woof, and the result is more 
money in his pocket at the end. With such farms as you have in 
Maine I am confident that you can produce sufficient food to two 
and three times increase your number of cows per acre. 

We hear a great deal of talk about a balanced ration. What do 
we mean by a balanced ration? vVe mean a ration that is balanced 
in such a way as to best promote the cow's production of the bal
anced food called milk. :Milk is the most completely balanced of all 
foods. The casein or curdy part is nlmost pure protein, and the 
carbohydrates are in the milk sugar, which forms quite a large 
proportion of the milk solids; and we also have the fat. Average 
milh. containing thirteen per cent solids will have four per cent fat, 
3.5 per cent casein, 4.7 per cent milk sugar, and the remaining part 
mineral matter. If you take that proportion and feed your co,vs 
just about along that line you will gi.ve a cow about two and one-hal£ 
pounds of protein, about twelve pounds of carbohydrates and five 
pounds digestible fibre, ash, etc. This is a good ration for a thou
sand pound cow. \Vhy do we need a balanced ration? Because the 
cow must produce a balanced food. An old German said to me one 
day, "I wish you would tell me how I can feed a cow so I get plenty 
butter." I said, "Fritz, I do not understand you." "Well, I want 
to know how I shall feed dat cow so I get all de butter I can from 
dat cow." "Fritz," I said, "hold on! You must feed the cow to pro
duce milk, not butter. The proportion of butter she puts into that 
milk will depend on the kind of cow she is. You cannot change a 
poor butter cow to a rich butter cow by feed. You cannot feed a 
Holstein and make a ,Tersey." "Well," he said, "I do not believe dat 
humbug." He thought that the feed ,vas everything. I wanted to 
show him that that was a wrong idea, ancl I said, "Look here! You 
went down to the races and saw Jay Eye See trot, didn't you?" He 
said, "Dat was an awful little horse." "He trots a mile in 2: 12 on 
twelve quarts of oats." That made him wonder. He said, "How can 
dat little horse make such awful s,vift time; he get no more oats 
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<lau any oder horse." "That is the speed product of twelve quarts of 
oats put into Jay Eye See. Understand, Fritz?" "Yaw. One mile, 
two minutes, twelve seconds on twelve quarts of oats when day get 
into Jay Eye See." "Kow, Fritz you have good horses, I know, but 
if you should feed them ten tons of oats you could not get them a 
mile in five minutes." "I see! I see!" I said, "Don't you see it is 
the kind of horse that rules. The twelve quarts of oats put into Jay 
Eye See is worth a hundred times as much for speed as it would be 
·worth put into some other horse, therefore the animal governs." If 
you want plenty of butter fat you must see to it that you are intelli
gent enough to breed the kind of a cow that will give milk rich in 
butter fat; then giYe her the right kind of feed to support that tal
ent. We need this balanced ration because the cow must make all 
-the constituents of the milk in order to secure the butter fat. The 
milk of certain cows has a much larger proportion of fat in it than 
that of others. That is a breed and an individual characteristic, 
and is endowed by heredity, and we take advantage of it and breed 
for it. In feeding a balanced ration we are simply conforming to the 
law of the cow's physiological nature, and when you hear this talk 
about a balanced ration, do not throw it one side and sneer at it, 
for it is the study of honest men who have been thinking for years; 
since Keene and Wolfe in Germany commenced the investigations, 
do,vn to the present day. 

Let us consider another proposition in dairying,-the breeding and 
development of the cow. "The boy is father of the man" and the 
heifer is mother of the cow. What the heifer is, is very largely 
in your hands, what she is to be is very largely in your hands. You 
can ruin her or you can develop her. You can almost entirely spoil 
her or you can encourage her. She must be well born. Old Bishop 
Foster said in a l\1ethodist conference that he always noticed the 
grace of God flourished a great deal better in a man who was well 
born. It is a great deal to be well started, to be a Christian. I do 
not know but it is about as important that a man be born all right 
first, as second, but we will not canvass that. I do know that it is 
a very important feature in dairying that the heifer be well born. 
We need intelligent breeding; we want to start right with the heifer. 
Let us secure good blood. and then we shall have a good dairy herd. 
I ,vm guarantee that there is not a boy in Cumberland county who 
,vould go out hunting foxes with a bird dog, or who would go out 
hunting birds vvith a fox hound, or who would go out to hunt either 
one of them with a bull dog. You cannot fool a Yankee boy with any 
such misappropriation of tools, but I will guarantee that there are 
any number of fathers of those boys who are plunging around hunt
ing- for butter with a beef animal. Kow boys have sharp eyesight, 
boys have a keen adaption. I think a boy is one of the most pra.cti
cal things on earth, and sometimes the meanest. Some one has said 
that "a boy is the meanest thing on earth from the time you quit 
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1dssing him as a baby until you commence kissing him as a lover." 
But a boy has a sharp eye. I will tell you a little story that Abra
ham Lincoln told in IlHnois in 1860. He was talking about the 
Democratic party's trying to rideintopower,and the pro-slavery issue, 

but I will apply it to the boy. 
A :Methodist circuit rider came along to a cross road, and there 

stood a typical Illinois boy, with shirt bosom open, one suspender, 
hat all fringed out, barefooted, hh; pants rolled up, and with an open, 
:rank look on his face. The minister says to him, "My boy, which 
of these roads will take me to Bloomington?" He was mounted on 
the worst looking horse that had ever trod the earth. The boy lost all 
thought of the question, and was busy looking at that horse. He 
had a shrewd eye for a horse, and could not imagine why any man 
of sense and intelligence would straddle such a horse to go to Bloom
ington, or anywhere else. The minister spoke again, and the boy 
,vaked up and said, "'Vho are you?" The minister said "I am a 
follower of the Lord." ''vVell," said the boy, "it don't make any dif
ference which road you take you will never catch him with that 
horse!" I have just that observation to make of the man who mounts 
an animal entirely unfitted to his purpose. I was in the battle of 
Cedar Creek and I remember that wonderful scene when Sheridan 
came down from ·winchester mounted on that horse, Rienzi, and the 
fortunes of that day. ,ve were beaten back, and beaten back, and 
everybody was full of all manner of forebodings. ,ve were simply 
going to pieces, when away back from among the stragglers, 5,000 

of them, came a shout, a great roar of voices, a loud hurrah, and 
away in the distance could be discerned a horseman speeding dmn1 
the highway and shouting "Turn back! Right about!" and swearing 
like a trooper. That horse had come from ,vinchester, twenty 
miles, and he was covered with dirt and foam, but there was the 
breeding of a thousand years in his bones, and he looked as though 
he would say, "Show me twenty miles more and I will make it." 
Just stop and think of it! What would have been the fortunes of 
the Union cause that day if Sheridan had bestrided a scrub? Thank 
God, somebody had wit enough to breed a thoroughbred horse. Did 
you ever know of the fate of the Union cause hanging for a moment 
on a scrub? But it did hang for twenty miles upon the breeding of 
that thoroughbred horse. And I say here that your fate, and my 
fate, depends upon the same degree of thought and study by which 
we will select our animals for our profit. 

I want to say a word about the value of skimmed milk. That 
is another little item in dairying, and there are certain ideas in 
regard to it that are very important. Now skimmed milk varies in 
my creameries from fifteen cents to thirty-five cents per hundred 
pounds in Yalue, according to the man who feeds it. Isn't that queer? 
Plenty of men among the 800 patrons do not make it pay over fifteen 
cents, and a few of them make it pay as high as thirty-five cents per 
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hundred pounds. Everything goes by the hundred pounds with us, 
·we cannot get percentage in any other way. When we started the 
Home Creamery in 1887 the farmers ,vere very dubious and sceptical 
about the va]ue of skimmed milk, and we made experiments with it 
that cost us $300. I will give them to you. We wanted to show those 
farmers just how to feed skimmed milk, and what it was worth, and 
we had to make a wrong experiment first, so ,ve went to the market 
and bought thirty pigs, weighing about 100 pounds each. We put 
those pigs in a pen and fed them nothing but separator skimmed 
milk for fifty-six days. We paid $4.50 a hundred live weight, and sold 
them back at the same price, and the skimmed milk netted us 
twenty-tvrn and one-half cents a hundred, fed as the fool feeds it. We 
did it so that the farmer should not say, I cannot do as you do. Fed 
in that way, at its poorest value, it is worth twenty-two and one-half 
cents. Then we made another experiment to show what it is worth 
when it is fed intelligently, according as men understand the laws 
of physiology. l\Iind you, it must be fed to young animals if you se
cure the Lest profit, from it. It should be fed to pigs, and if you are 
gt)ing to get the largest profit from your pigs you should turn them 
off at 150 to 200 pounds live weight. That is what we are doing in 
that section. We are turning light weights and quick feeding, feed
ing two pigs where vve used to feed one; and then we come out with 
a profit, with money in the pocket. So we took another lot of pigs, 
and paid the same money per pound, and fed those pigs a mixed ra
tion of skimmed milk and a little corn meal. Mark the difference 
on account of the individuality,-that skimmed milk turned out on 
the second experiment to be worth twenty-seven cents to thirty-five 
cents per hundred pounds. The difference between twenty-seven 
cents and thirty-five cents was a difference in the pigs. Every one 
of you farmers knows that in the same litter of pigs there will be 
one pig that will show almost one-third more growth than some of 
the others. I do not know the cause of this difference. I took an 
ear of corn and planted the .kernels in one continuous row, start
ing with the kernel at the butt and going straight along, planting 
them ten inches apart and a single kernel in a hill, until I had the 
,vho]e row of corn running one way. I did this so that I might know 
the relative growth of that ear of corn in different places. I could 
not find any difference. I found weak and shiftless kernels all the 
way. You know that in a iie]dof cornsomeofthestalkswillgrowstrong 
and rampant, and others will be weak and slender. I made up my 
mind that no one knows from the appearance of a kernel what its 
constitution and vitality are. I mention this to show you that there 
is an inherent power of growth and vitality, and this is true of pigs 
and of all animals. The planting of that corn taught me one lesson 
in saving seed corn,-··thatis,the importanceofstudying the stalkv,·hen 
I pick out my seed ear, to see to it that I have a strong stalk. In 
that way I have been able to make very much progress in the char
acter of my seed corn. 
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Xo,v, then, with regard to those pig experiments. I want you to 
see these principles, and if you take them, they are like the cardinal 
doctrines of navigation ,vhen you are out on the ocean; a mau can 
shut his eyes and steer by them. Of course he needs to keep his eyes 
open as much as possible, but they are deep underlying principles. 
We wanted to find out at what weight in the pig he was at his high
est economic growth. Understand me, please. It is a question of 
weight, not age. At what weight he gave back the largest r@turn 
in growth in proportion to the food consumed. '\iVe found that it was • 
at fifty pounds. We made experiments with pigs from 20 to 300 
pounds in ,veight, and we found, invariably, that the range of the 
highest economic growth was from forty to fifty pounds, not ex-
ceeding fifty. Up to fiftv pounds the pig gives an increasing ratio of 
growth to food consumed. At fifty pounds he stops,and commences to 
give us a decreasing ratio of growth to food consumed,all the time on 
the down grade, so that at 100 pounds weight it costs ten to fifteen 
per cent more to make one pound of meat than it did at fifty pounds. 
This difference between ten and fifteen per cent is caused by the 
individuality of the pig, again. At 150 pounds weight, it costs from 
fifteen per cent to twenty-five per cent more to make one pound 
of growth than it did at fifty pounds, at 200 pounds weight it costs 
from twenty-five per cent to forty per cent more, and at 300 pounds 
weight it took four to four and one-half times as much food to make 
one pound of meat as it did at fifty pounds. Now the reason of this 
difference is the important part that the food of support plays. 
Every day as you increase the weight of the pig he takes from his 
food more and more to maintain that weight, because there are 
two propositions in the growth of the pig, holding the old growth 
and increasing the new growth, and both of them require food. And 
as you inerease the weight of the pig you pass, by and by, a point 
where it takes more to hold the growth already made than it does to 
make· the new growth, rrnd you s~e that in steps this proposition of 
profit. You hear lots of farmers say, "'iVhen my pig weighs 300 
pounds I will sell him." Suppose he weighs 299 pounds and you say. 
"When he strikes that other pound I will sell him." You have to feed 
bim food enough every day to support the 299 pounds or he drops 
back to 298. Just how much is that food of support? It is about 
two per cent each day of the liv1) weight. You can see that two per 
cent of fifty pounds is a very small amount, but two per cent of 
300 pounds is six pounds of food a day. So you see that if you would 
get the largest profit from skimmed milk you must feed it to young 
animals. And it jnvariably should be fed warm. With calves, feed 
the skimmed milk just as the baby calf takes milk from its own 
mother,-:feed it frequently and feed it warm. ·with a pig you need 
not be quite so partknlar about feeding it warm, but pigs will thrive 
better on warm, s,yeet milk than on sour milk. Feed it to your pigs 
in proportion to their age. Make quick growth and fatten more 
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pigs, and you will make your skimmed milk worth all the way from 
twentv-five cents to forty cents a hundred pounds. 

To l>e a successful dairyman a man must be a breeder, he must 
understand how to produce the right kind of a cow; he must be a 
skillful feeder, and he must also be a skiJlful producer of food; and 
he must know how to handle the by-product; and lastly he must 
also, if he is .not a creamery man but a private dairyman( and if 
he is a creamery man he can do. better because of this) use commer
cial skill in selling. L.et me suggest to you that a large propor
tion of the poor butter that finds its way into the New York and 
Boston markets comes from individual farmers who make a little 
butter and take it to the cross roads, and s,vap it for calico or 
molasses, or whatever they can get; and the store-keeper doesn't 
dare tell Mrs. Jones that her butter is not as good as :Mrs. John
son's, or she will get mad in a minute; for a woman will get mad 
about her butter or her baby quicker than in any other way. She 
will stand ten times as much about her husband, but he is not the 
product of her own industry. Sell your butter in the butter mar
ket. lf you were selling goose feathers would you sell them in a 
cast iron market·? Kow remember one thing,-the butter market 
does not pay for hard labor. It doesn't make any difference if your 
butter cost you $1.00 a pound, you cannot get pay for hard labor; 
but you can get pay for skill. The butter market pays for skill 
and intelligence. So you must be skHlful in reducing the cost of 
production, and skillful in selling. It is much better for you to 
send your butter to a market like Boston, selecting a good, intelli
gent commission man; and if you are careful, and use skill in the 
production, you will be well treated. I send butter to New York, 
Boston and Philadelphia, and I have no complaint to make. They 
use me fairly and squarely. I saw the time in Jefferson county 
when there were 1500 farmers sending their butter by express to 
Chicago and Pittsburg, and that was one of the things that lifted 
our farmers up where they could see the judgment of the market. 
If you ,vant a good object lesson, send to some of those people who 
make first class butter and buy a little package, and study it and 
taste it, and taste it and study it, until you get that look, flavor and 
texture in your mind, and that will be worth to you more than ten 
times its cost, in the future production of your butter. 

~1r. McKEEN. I learn since coming here that quite a good num
ber of the farmers have excellent private routes where they are 
selling butter and getting a good price, and it is probable that some 
questions might be asked which would bring out facts in relation to 
that method of conducting the dairy business. 

Mr. VINTON. In order to do a successful business in farming we 
should not go on keeping two or three cows year after year. In 
many places we want to get rid of our land, but all around here it is 
exactly the reverse,-the farmers cannot get the land that they 
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want. Xow how can these farmers, who would be glad to have 
twice as much land, best double the number of their cows? 

Ans. I indicated it, Mr. Vinton, at the beginning. I think they 
could do this by the use of the silo, and by increasing the amount 
of food that is produced on the farm in a different way from the 
old way. You have no idea, until you try it, of the tremendous 
amount of food that can be produced on an acre by raising corn and 
putting it into the silo. If you cut your corn and dry it you can 
readily perceive that while you can produce more food than you 
can with hay, you do not begin to get the sustaining power that 
there is in the corn fodder. I will illustrate it to you by a little 
experiment. I wanted to determine how much croppage a cow would 
eat when she was grazing. This experiment will show you the won
derful sustaining power of succulent food over dry food. No one 
had ever found out how many pounds of grass a cow took when she 
grazed hvo and one-half inch cropping. I hunted through the 
French, German and English ·works but could not find out. So I 
took a 1000 pound three-quarters Jersey cow and put her in the barn, 
and set my man at work with my lawn mower, on my lawn and 
several other lawns. I took two and one-half inch croppage, weighed 
it and fed the cow all she would eat, and she ate eighty pounds a day 
of that kind of grass. At the same time I dried thoroughly a corres
ponding amount and put it one side. The _eighty pounds, dried, 
amounted to twelYe and one-half pounds. I continued this for one 
week. Now the cow ,vould eat this two and one-half inch croppage 
and give me one and one-half pounds of butter a day. Then in the 

next seven days I fed her this tvvelve and one-half pounds of dry 
food, each day, and she commenced to shrink in her milk. What 
was there in that sixty-seven and one-half pounds that went out of 
that eighty pounds. Everybody says "vVater." Yes, but it is a dif
ferent kind of water, it is not well water. In drying the feed, I 
have no doubt that I dried out a large amount of its nutritive pmver. 
'l'here is not a man here but would take a nice Mother apple and eat 
it with great relish; but if you should take that apple and dry it 
hmv many of them would eat it? Do you believe it has the nutri
tive power in it? That is the point with ensilage. ·vvhen we come 
to the practical feeding test men will stand outside and figure on it 
just as the old fellow undertook to figure how deep the swimming 
ho1e was by standing off ten rods. The little boy said, "You newr 
can :find out till you wade in." When you take ensilage, and sub
ject it to the feeding test, you will find that an acre of corn will 
support a large number of cows. In addition to the winter silo, 
we are coming to have a sHo built for summer use, when the pas
turage fails, and we have to feed our cows some kind of food. "\Ye 
are beginning to fill our ~;ilo~ in the fall for the next summer. These 
are the latter day economies in dairying, whereby we make this 
smaller number of acres carry more cows. 
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Ques. "\Yhat do you mean by the summer silo? Do you fill it 
at the usual time in the fall and let it remain untouched until the 

next summer? 
Ans. Yes, sjr. It "'ill keep almost eternally. I have seen or

dinary silos left unopened for three years, and when the ensilage 
was taken 01:1t it ,vas as sound and sweet as a nut. 

Ques. What kind of grain is vetch? 
Ans. Something like a pea; it belongs to the pea family. Peas, 

beans and vetches belong to a family called legumes; they have the 
property of absorbing nitrogen from the air and transforming it 
o,er into the soil and enriching the soil. The vetches, pod all the 
"·ay down and haYe a little stronger stalk than peas, and stand up 

a little better. 
Ques. For these farmers "·ho buy grain, what is the best grain 

to buy to feed Jersey cows? 
Ans. I think if it ,vere my case I would buy wheat bran and 

gluten feed. I am feeding gluten feed myself, and it is producing 
good results. There is a difference between glutn feed and gluten 
meal; gluten feed is the cheaper. These glucose works, when they 
·work up the starchy part, can do nothing with the bran or the chit. 
This is ground and a little refuse glucose mixed with it and called 
gluten feed. There is a :finer, higher grade called gluten meal. 

Ques. Do ;you think cotton seed injurious to the health of the 

cow? 
Ans. I think not, if it is properly fed. I am very fond of cotton 

seed, but I have never allowed myself to feed over two pounds a 
day. I would rather make up with something else, and not feed so 
heavily on one thing; and I notice that my cows' digestion is al
ways strong. The old German who feeds my cows is valuable to me 
because of his watchful eye. He knows the condition of the cows 
as quick as a flash, and will tell me all about them. Sometimes 
he ,,·ill say, "That cov,, she kind of got her nose up in the air; 
she not like something." He is a Yery funny old fellow. Last sum
mer T t-Old him that I heard they had so much rain in :Maine and New 
Hampshire that they could not make hay. \Ye were having a terrible 
~lrought. "Oh!" he says, ''This country getting so big, God Almighty, 
he don't attend to it." Cotton seed meal is a splendid feed for two 
purposes,-it contains a large amount of protein, and it gives you 
a ha.rd, solid body in butter; while gluten seems to soften the but
ter. It is well to remember this,-that a little cotton seed with the 
gluten or bran will help to harden butter; corn meal also has a 
tendency to harden the butter, but gluten seems to make it a little 
softer. A mixed ration containing a little cotton seed fed with 
ensilage is a very good feed. You ,vill find, when you are feeding 
ensilage, that the cream churns easily and churns exhaustively. 
Every good housewife knov,s how much quicker the butter comes 
when the cows go on to grass, the first of J11ne. It is just so with 
ensilage, as it is a succulent food. 
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Ques. ·what are the relative merits of the separator and the 

Cooley Creamer? 
Ans. If I had eight of ten co,vs, or about that number, I would 

put in a separator, and I will tell you why. I presume I have tested 
more than one thousand samples of skimmed milk, as I have been 
going about the State in institute work. The farmers will bring 
to me cream and skimmed milk and ask me to test it, as they have 
no Babcock test, ·which every man ought to have. You might as well 
undertake to sail the ocean without a compass as to run a dairy 
"·ithout a Babcock test. It is one of the grandest things in the 
"·orld. I have found almost invariably that milk from cold setting 
would contain from four-tenths per cent to one per cent of butter fat. 
Xow one per cent of butter fat means one pound of butter in every 
hundred pounds of the skimmed milk. The separator wrenches out 
the butter fat, it cannot escape. \Vith a good separator, the per cent 
of fat left in the skimmed milk is dmvn to one-half of one-tenth per 
cf'nt. Suppose you buy a separator at $125. The interest on that 
at six per cent is $7.50 per year; and the saving in butter will pay 
the interest as a rule, with the milk of ten cows, and give you a hand
some sinking fund which will pay for the machine in five years. 

Ques. Is the hand separator any good? 
Ans. It is not good for u~ to turn, but it does just as good work, 

the quality of the butter is just as good. The slickest way to do 
that I know of is to make a little room along side the barn and buy 
one of these little tread po,vers and make thA bull do the work. Put 
the bull into that tread power and say to him, "Do works meet for 
repentance," and it will do him a lot of good. it will chasten his 
spirit. Every woman knows that when the old man is right hard 
at work he is not half as cross and snappish. \Vhen he has nothing 
to do he gets surly, and no matter what she does she cannot please 
him. The masculine element is very much alike, whether you find it 
in cattle or men. It is standing still in the barn with nothing to do 
that makes the animal ugly. Dr. Bowen of Woodstock has a cart 
and harness and makes the bull do a great deal of work. If you 
have a tread power and a separator, it is a great saving to the work 
of the women. Making butter in the crude, old fashioned way is 
quite a trfal to the wife. I know just what it is; I have done 
ewry bit of it from the butter-making to the cleaning of all the 
utensils. 

Ques. ·what make of separator do you use? 
Ans. \Ye use nothing but creamery separators. \Ve have the 

United States, the Russian and others. 
Ques. ls the United States as good as any? 
Ans. I do not see any particular difference in the quality of their 

work. 

Ques. In rafaing a heHer calf does it pay to let that calf stop 
growing? 

18 
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.Ans. Oh, no! I think the calf should be kept thriving until 
she gives milk. I feed my calves on skimmed milk until they are 
tbree months old, and my heifer cahes until they are six months 
old, if I have the skimmed milk to give them. Skimmed milk is a 
very ,·aluable product. 'l'he finest time of the year to rear a calf is 
t,) have it come in the fall. Then you have the ·winter milk and 
by the time the calf is six months old he has some show for him

self; and he does lots better than the calf that strikes this fly time, 
and doesn't know ,vhat to make of things anyway. 

Ques. You say you feed the calf skimmed milk until she is six 
months olcl; what do you giYe her then? 

.Ans. }.[y fayorite feecl for calYes is oats, ·with a little bran. I 

keep the calf grmYing just as fast as I can without fleshing her. 
Ques. What do you think about giYing milk to milch co,Ys? 
Ans. I haYe ne\·er tried it myself, but I know of a number of 

men who lrnve fed skimmed milk to their co,vs, and they claim that 
they can find no more profitable feecl than this; there are no bad 
e:!:fects. 

Ques. Doe(5 it pay better to feed s1dmmed milk to hogs than to 
C°'YS ': 

Ans. That "·ould depend on the price of the product. 
Ques. Did I m1derstancl you to say that no matter what you gave 

a cow her milk was no richer? 

~\ns. \Yhat I said was that the character of the milk is deter
mined h.,· the cow; that is, the inctivicluality of the cow. It does 
make a difference as to the amount she "·i]l give in the course of 
a year whether you harnlle her "·e]l or not. But the re]atiYe propor
tion of fat in the milk is determined by the indiYiclual character of 
the cow. 

Ques. For instance, if you are giYing a cmv bran and hay and 
she is gidng four quarts of milk, and then if you give her in. ad
dition a pound of cotton seed and gluten which "·ill increase the 
quantity of milk to sLx quarts, isn't that six quarts of milk any 
richer than the four quarts? 

Ans. When it is tested hy the Babcock test there is scarcely any 
difference. lf a cow is helmv her natural limit she will come up to 
that; othenYise there is not much change. This is a very hard ques
tion to discuss, and I never discuss it but that I leave people with 
a good deal of misunderstanding. 



DISEASES OP OUR D0.'.1.fESTIC ANIMALS. 275 

ms.EASES OF 01.JR Dm1Et\TIC ANIMALS. 

By Dr. F. L. RrssELL, Veterinarian at Maine State College. 

ln disc"l'f.'Sing so broad a subject within the narrow limits of time 
ihati can be allowed us, it will he impossible to go very much into the 
details of particular diseases. ,v e can only speak in general terms. 
,ve shall be obliged to limit oursehes to the statement of well es

tablishecl facts, and avoid doubtful theories. Probably most of you 
haYe been losers frorn some particular disease, and the discussion of 

that disease would particularly interest yon; and we might profitably 
use all the time at our command in cousidering any one of many dif

ferent d1sea~es. But we must claim your considerate attention ·while 
we take a general Yiew of the diseases of our domestic animals,and 
afterwards,if there be time, ,Ye can consider more in detail the par
tic;ular questio11s you would like some light upon. Xot that I will 
agree to am,wer any questions that you may ask, but I will do so as 
far as I know, and shall be glacl to recei ,·e light where I am ignor
ant. 

"\Yhy is it that our domestic animals are at times diseasecl'? A 
com1ition of health is the natural and prevailing condition,ancl disease 
the exception that calls for an explanation. One has rather sneeringly 
arnl unthinkingly said, "It is a pity that only disease is catching, 
ancl not health." ,Ye would remincl you that no1hing is more uni
wrsally catching than health. It is not only the birthright of 
every living thiug,but it is the direct result of the natural and instine

tive use of universally distributed means. Health is caught from pure 
air, water, sunshine and ndn, fron1 the food ,ve eat and the exercise 
we take. It is not for a priYileged fe"·, but it comes unsought, and 
often unappreciated, to the many. 

,Yhen health is absent we look for a cause outside the natural 
ancl general order of things. Ignorance of, or wilful disregarcl of, 
natural law, will account for most of the diseases of thinking beings. 
But lower animals obey natural laws naturally and instinctiYely, 
and yet it is a familiar fact that they sometimes suffer from disease. 
Why is it? To change slightly a familiar and generally recognized 
truth, the sins of the fathers are visited upon their beasts of bur

den,their cattle and all living things that are subject to them. ~lan 's 

interference with natural conc1ition, in other words domestication, 
"·ith all that that 1mplies,fornishes the ans"·er to the question. ,Yhy 
do animals suffer from c1isease? If this is not the only answer it 
is certainly ihe rn.ost important one. 

,Ye "·ill group the thoughts we h;we to express under four gen
e1·al heads, the cause, recognition, prevention, and treatment of dis
ease. 

That ·we may start vYith a fair unclerstancling of "·hat is covered 
b_v our subject "·e must first consicler "·hat "'e mean by disease. To 
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state it briefly, disease is any deviation from health. In health, each 
organ of the body is in perfect adjustment to perform the work re
qufred of it. There is no friction. 'l'he machinery runs smoothly. 
Breathing is involunatry and painless, digestion is normal 
and complete, locomotion is easy and without conscious effort, and 
the blood circulates to every part, restoring the waste and maintain
ing an even temperature. Every ounce of food eaten is converted into 
vital force. In such a condition existence is a pleasure. But let 
any organ be in the slightest degree out of adjustment, and fail, in 
the least, to perform its true office, and we have disease. To dis
cover the slightest deviation from health, promptly, often means the 
a,·oidance of more serious conditions. 

All the causes of disease may be included under three heads, viz:
common, predisposing, and specHic.\Vith the common causes we are 
all more or less familiar, and many times, perhaps, attribute to them 
results ,vith which they have nothing to do, or with which they play 
but a secondary part. Some of these common causes are exposure 
to cold and wet, exposure to wind when heated, lack of exercise, ir
regular exercise, lack of food, poor food, too much food, too rich food. 
snddn changes in the quantity and quality of food. These and many 
other similar causes have always been held responsible for most of the 
ills that our domestic animals suffer from. ·when there is no other evi
dent reason,it is easy to say the animal has taken cold, although just 
"·hat that means is not always clear. ·when the evident result imme
cHately follows the cause ·we call it an accident, as when from care
lessness or unavoidable means a horse is cut or lamed. \Ve call these 
1ldn~~s tliat we have mentioned common causes of disease because oi: 
!lwfr tendency. They n;.ay act singly, or several of them together, 
and may cause different diseases in different animals. Do not mis
take me nmv. \Ve do not ~;ay that exposure, lack of exercise, over
work or injudicious feeding always result in evident disease, but 
simply that they tend in that direction and not in the direction of 
health. Strictly speaking they always produce disease, or in other 
v,-ords, in some degree interfere with the perfect adjustment of the 
physical system. ·what does not promote health, promotes disease. 
H the exposure is sufficiently severe, the lack of exercise or overwork 
sufficiently prolonged, the injudicious giving or withholding of food 
extreme, sickness or eYen death must result. 

'\\'hat do ,ve understand by a predisposing cause of disease? Per
haps we can make our meaning plain by one or hvo illustrations. 
Two cows are having the same feed and care. If they are exposed 
to storms, they are exposed alike. If their feed is not the most 
suitable, one has no adYantage over the other in this respect. If 
they are milked by an unskiJlful milker, he treats them both alike. 
Yet one of them is almost spoiled by an attack of garget, inflamma
tion of the udder, while the other is entirely free from this trouble. 

Again, ,ve have two horses working side by side in the same team, 
driwn and cared for by the same man. They are equal in age, size~ 
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and disposition. Yet one early deYelops big bone spavins, and the 
other continues to old age vvith legs as smooth as a colt. Now, what
eYer was the active agent in producing garget in the one case and 
spavin in the other, we ·would say that predisposition, either in
herited or acquired, had much to do ,vith it. vYe say that a horse 
with round, crooked hocks is predisposed to spavins, and a cow with 
a largely developed udder, or one that has suffered from many pre
,·ious attacks, is predisposed to garget. Predisposition is either in
herited or acquired. When inherited, it manifests itself in the form 
or constitution of the animal. vVhen acquired, it is the result of pre
vious disease or abnormal development of some organ. Because an 
animal is predisposed to some disease it does not necessarily follo·w 
tbat it will ever suffer from that disease. The horse with weak 
hocks may be so carefully handled as to remain sound to old age, 
and the ga.rgety cow may be so ,vell cared for as to never have an
other attack. Predisposition means a weak spot somewhere that 
needs guarding, and nearly eve1y animal has some weak spot, or 
rather, is less strong in some particular than in others. Very fe,v 
animals are constituted like the "Wonderful One Hoss Shay." It is 
at the~e weaker spots that the animal is likely to yield when sub
jected to unfavorbale conditions, such as exposure and injudicious ex
ercise and feeding. On account of age, or previous disease, an ani
mal may at one time be predisposed to a certain disease and not at 
another. 'Thus, until it is healed, a broken rib will predispose an ani
mal to pleurisy and pneumonia. Pneumonia in horses predisposes 
to laminitis, inflammation of the feet, and young horses are predis
posed to strangles. To know at what point disease is most likely to 
attack our animals will enable us to use such precautions as to pre
serve them in health, and not to waste our efforts in directions where 
it will do no good. You have a cow that never gives more than ten 
quarts a day of rather poor milk; there would he no sense in using 
exra precautions to guard her from milk fever, for such a caw never 
has milk fever. But if we have a mature cow in good flesh that is an 
extra large milker, it is important that we use every reasonable 
precaution to guard her from milk fever, for she is predisposed to it. 
Predisposition alone neYer produces disease. It is not an active 
cause, but rather furnishes an open door where disease may find an 
entrance, and it is at open doors that we must set a guard. 

Specific causes of disease inclnde animal and vegetable parasites, 
such as lice, ticks, glanders hacHlus, tubercle bacillus, hay cholera 
bacillus, etc. vVhile common causes may produce different diseases 
in different animals according as they are differently predisposed,' 
specific causes always produce the same diseases in different ani
mals. The tubercle bacillus neYer produces any other disease than 
t11berculosis, or the glanders bacillus than glanders. These are ac
tive agents of disease and may produce their results independently 
of all other causes, provided they actually come in contact with 
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susceptible animals. llnt anything that lowers the vital forces of 
animals renders it easier for these specific causes to gain a foot-hold. 
Some infectious diseases,animals seldom have a second time. Among 
these are strangles, from which most horses suffer before they are 
five years old and influenza, which ·was epidemic among horses all 
over' the coun.'try in 1871 and 1872. These diseases are seldom fatal, 
and a horse that has had either of them and made a good recovery 
is more ·rnluable than though it were still liable to have it. All ani
mals do not seem to possess the same susceptibility to specific dis
eases. lTnder the same exposure some are affected and others es
cape. vVe do not know what acuses this difference,but there must be 
some difference in the constitution of the animals themselves that 

accounts for it. 
How do we recognize disease in animals? Sometimes this is not 

a very easy thing to do. If we are sick we can usually tell our phy

sician where it hurts us, and thus help him to an understanding of 
our condWon. Although our dumb friends cannot speak they often 
have a limguage more eloquent ::ind expressive than speech, ,vhereby 
they maim their condition known. Imagination does not magnify 
or distort their troubles in any such degree as it does ours, and there 
is nothing conventional in their method of expression. Their lan
guage is the natural expression of their feelings. If they are suffer
ing pain they give unmistakable evidence of it, and in many in
stances one has but to observe them closely to exactly locate the 
trouble. But if the pain is temporarHy relieved, they may give no 
sign to indicate their real condition. There is much that enters into 
the recognition of disease in animals that cannot bereadily expressed. 
rt comes from familiarity with diseased conditions and close observa
tion. The first necessity for the ready detection of disease is iJerfect 
knowledge of the animal in health. The man who disposed of his 
sheep because he discovered that they had lost all their upper teeth il
lustrated this need, and such a man exists in this State in the person 
of a fairly intelligent farmer past mid9-le age. Did we not know that 
cattle are accustomed, even obliged, to chew their cud in health, we 
"ould attach no importance to their failing to chew the cud, although 
this is one of the most common and suggestive symptoms of dis
ease in cattle. Did we not know that animals in health seek the 
society of their ki.nd, it would mean nothing to us to see them seek 
solitude. 

First then, know the healthy animal. )lake hi.m a study. Seek 
to understand the reason for everything he does. Be familiar with 
him in motion and at rest, while he is at work and at play, "'hi.le 
he is eating and sleeping. Xotice the peculiarities of his form, his 
d:isposition and indiYidual taste. "\Vhen thus familar with the ,vell 
ctnimal you will be prepared to rletect the first symptoms of disease, 
and to use means for speedy relief. The merest novice, with no 
interest in animals, can tell that one is sick when it is just ready to 
die. But such tardy knowledge is of no value. If you do not notice 
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that your cow is sick until she is so far gone with milk fever that 
she is down and unable to rise or swallmv, you may as well look for 
a 11lace to bury her, for that will be the next need. Yet she may 
reach this condition in a few hours after she is in apparent good 
health. If you do not discover that your horse is lame until he has 
a bone spavin that isveryeviclenttothesight,itisuselesstryingtomake 
a sound horse of him. But there ·was a time ·when a few clays rest 
might have affected a perfect cure. As already indicated, a sick ani
mal will make known his condition by a change in his habits, and 
the nature of the change will ofte11 clearly imlicate the seat of the 
trouble. Loss of appetite, disinclination to move, lack of usual good 
spirits, and i11difference to what usually attracts attention, are gen
t·ral symptoms of disease, and indicate that the animal is sick. Pro
fuse i:,weating and constant movfog about, often with violence, 
indicate severe pain. The location of lameness is often indi
cated by the position in which the affected leg is held at rest, and 
earried "·hen in motion. A spavined horse will be most lame when 
first started, while a horse ·with injured tendons often starts quite 
sound and becomes very Jame after a little driving. Ruminants ,vith 
~my digestion trouble do not che,,v the cud, and lie down or stand per
sistently, showing decided indisposition to rnoYe. A cough and dis
eharge from the nose indicate disease in some part of the respiratory 

tract. The double movement of the flanks in expiration is an unmis
takable sign of the heaves. The hot prominent swelling of the lym
phatic glands in the intermaxillary space is the characteristic sign 
of strangles. Each disease has it peculiar symptoms, if you are 
only able to detect them. Recovery from some diseases is never com
plete. Enduring marks are left to tell the story. Prevention of dis
em-;e is n11.1ch n1ore important than the treabnent. It usua1ly costs 
less and fa more successful. This is particularly the age of pre
ventative treatment in rn.edicine. Instead of looking upon disease as 
a mysterious manifestation of Divine Providence as inevitable as the 
movement of the planets and the change of seasons, ·we have come to 
Ree that sickness is usually caused by agencies under our immediate 
control. \Ve look into the reason of things,and find at our very doors 
and underneath our own hands the means of avoiding what have been 
regarded as inevitable decrees of Divine Providence. H colts pro
duced from much prized family mares somewhat past the period of 
their greatest usefulness on account of age, heaves, and spavins, fail 
to meet our highest expectation, we look for the reason in the mani

festation of the general law that "like begets like," a law that ap
plies as well to what we don't like as to what we do. "\Ve cannot con
trol the blowing of the ,vi11d or the falling of the rain, but we can 
i;rotect our :c:tock from undue exposure to either. "\Ve can feed so 
regularly and well, adapting the feed to the varying needs 
of the growing heifers and colts, the cow in milk and the 
horses at vrnrk, that all shall be in a measure fortified against 
the inroads of disease. Let me tell you a trade secret. If every one 
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took good care of his stock as some do, half the veterinary sur
geons in the country ,Yould haYe to go out of the business or starve. 
Thi:,; taldng good care means much. It does not consist in giving an 
abundance of food and water at regular interYals, regardless of the 
varying needs of the animal. To giYe a horse that is idle the same 
feed upon which he will thrive when he is at work is to invite dis
ease. Probably more horses in this part of the country are sick and 
die as a direct result of overfeeding than from any other cause, not 
excepting old age. A horse that is doing regular work is not so like
ly to suffer from oYerfeeding, although many of these ·would work 
er,sier and thrive better with less; but idleness and overfeeding are 
positively dangerous. 

One class of diseases that are entirely preventable is that due to 
specific causes, infectious diseases. But these are' only preventable 
through the general adoption of effective means. It is not enough 
.for me to suppress tuberculosis and g·landers among my own stock. 
If my neighbors fail to do the same I am liable to suffer from their 
neglect. But it is within the povver of each indiYidual to guard him
self from loss from such diseases as colic and heaves in horses, milk 
fever and garget in cows, and scours in calves. These diseases are due 
to exposure and unwise feeding, chiefly the latter. Therefore care in 
avoiding the cause, for which we are responsible, may be relied upon 
to prevent the effect. 

But I must pass to the consideration of the curative treatment 
of disease. In this connection the first point to decide is ,vhether 
treatment is worth while. It is true that sentiment plays some part 
in our care for sick animals, but so long as the primary object in 
keeping domestic animals, particularly on the farm, is the profit to 
be derived from them, the ii.rst question to be asked in regard to any 
sick animal is, Will H pay to attempt a cure? This is not always 
an easy question to an~wer, and mistakes will inevitably be made. 
But doubtless they are more often made on the side of attempted. 
treatment than on the other side. '\Ve are apt to endow with a fic
titious value an animal that has long been prized, although the ele
ments that rendered him valuable to us no longer exist. And again, 
a sanguine disposition is Uable to magnify the chances of recovery 
so that an unreasonable amount of time and money is expended in 
treating sick animals that can never repay the expense incurred. 
It is not good economy to spend ten dollars to cure a five dollar horse 
that may die in spik of all that we can do. Neither is it wise to 
make much of an effort to Rave the life of an animal that can never 
be of use again, unleRs you value it as a friend, and not simply for 
its utility. 

Again, such infectious diseases as glanders and tuberculosis ought 
never to be treated, for while it is possible that now and then a case 
might recover, the risk of conveying a fatal disease to other animals 
and perhaps to human beings is too great to be safely incurred. All 
animals afflicted "\Yith these diseases should be killed and either 
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burned or deeply buried as soon as the nature of the trouble is known. 
Other infectious diseases, that are not usually fatal or communi
cated to man, must be allowed to run their regular course. No treat
ment will have much tendency to hasten recovery. All that can be 
do11e is to keep up the strength and courage of the animals by good 
care until the disease runs its course. In any case where it is worth 
while to attempt treatment and it is safe to do so, no time should be 
lost in getting about it. A slight difficulty, by neglect, may become 
a seriou8 matter. On the other hand it is not well to adopt rigor
ous measures without due consideratfon. A little good nursing at 
the onset of disease rnay be effective when the highest skill will not 
a\ail at a later stage. Be sure you are right and then go ahead, but 

do not go furtherthanyouknow. In the giving of medicine it is a safe 
rule to give jt only when you know what you are giving it for, and 
the probable effects. There is little doubt that more cattle die from 
overdosing than from lack of medicine. It is not easy to stand by 
and see a valued animal suffer, and do nothing to relieve it. But 
when the anxiety to do something leads yon to give medicine with 
a vague hope that ii may meet the needs of ym1r patient, you are 
treading on dangerous ground. Hecovery may follow in spite of 
your m directed efforts, but it will be no thanks to you. Medicine is 
t;ometimes needed and is even essential to tide over some emergency, 
but such times are not suited to experimenting with the medicines 
that may be at hand or recommended by some sympathizing friend. 
Better by far do nothing· than to do something that had better not 
have been done. There is, however, a line of treatment that it is al
ways safe to follow, and in most instances it is of more importance 
than the giving of meclicine. Good nursing is always in order. With
out the intervention of drugs, nature will often bring about recovery 
from serious disorder, ,,vhen she has a fair chance. By good nurs
ing, I mean anything that adds to the comfort of the patient and 
tends to sustain the vital forces. If appetite is lacking in long con
tinued sickness, seek to stimulate by tempting food, that strength 
may be maintained. Water in small quantities, but often enough 
to satisfy thirst, may nearly always be given with advantage. In 
summer it can be given cold, and in the winter, warm it. Suit the 
comfort of the patient. Pure air, warm clothing if needed, and dry 
comfortable quarters, are always in order. Study the needs of each 
individual case, and many ways of administering to its comfort will 
snggest themselves. It is allowable to give full vent to sympathy and 
relieve anxiety as completely as possible in efforts to make your 
patient more comfortable, provided your efforts accomplish their 
object. Do not fuss and work over an animal that would be better 
if left alone, and yet spare no effort to add to its comfort. We may 
be justified in taking the Hfe of our dumb beasts to end their suf
ferings, but have no right to leave them to suffer when we can re
lieve them. 



CATTLE COMMISSIONERS' REPORT. 

\Ve append a full abstract of the cattle report for the year closing 
December 31, 1895. 

A summary of the business of the year will sho,v that the Com
missioners made two hundred and twenty-eight inspections of horses 
and cattle during the year just closed, scattered all over the State 
from Kittery to the Aroostook, and from the mountains to the sea. 
This number of inspections is largely in excess of any previous year, 
and "'hile the total number of animals condemned is approximately 
the same, the demands upon the board for inspections have increased 
out of all proportion to the annual amount of appropriation hereto
fore made to carry on the work, and which must be increased if the 
same Yigilance and control of the contagious diseases of horses and 
cattle in tMs State is to be exercised in the future as in the past. 

Forty-three head of horses were condemned and destroyed- at an 
appraisal of $1,927.50, and seventy-nine head of cattle were also con
demned and destroyed at an appraisal of $2459, the total amount of 
appraisals for the year being $4,380. 

The number of horses found to be affected with glanders is twenty
one less than in 1894, while the nurn ber of cattle affected with tuber
culosis is twenty-three more, which represents almost the exact 
number found in the hvo herds at Xew Gloucester, ,vhich were dis
covered iowards the very latter part of the year, and where in each 
instance the disease could be clearly traced to the introduction of 
new animals from herds in which diseased animals had previo_usly 
been found antl destroyed by the Cattle Comrnissioners. 

Our quarantine against ::\fa!"sachusetts is still in force and was 
supplemented on Xorember 12, 1895, by another much more sweep
ing in its provisions, and ·which had become absolutely necessary, 
not only to proYide against cattle from .Massachusetts coming here 
in violation of our quarantine regulations, (which had occurred in 
i;,eyeral instances,) b11t also to prevent whole droves and car loads 
o:f cattle coming into jfaine from other infected states, without any 
permit, or without having been submitted to tuberculin tests, which 
latter requirement has since been adopted and agreed to b~· all the 
boards of Cattle Commissioners of the Xew England states, in con
vention at Providence, R. I., Xovember :w to 23, 1895. 
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The jnterstate regulation then agreed upon, provides: All cattle 
transported from one state to another, sha11 haYe first been tested 
·with tubercuEn by some graduate of veterinary surgery and medi
dne, and upon the receipt of sueh proof sheets as are satisfactory to 
the state boards, a permit is granted to the owner and no delay is 
then caused in srdpping such anhna]s to their destination. The per
niit thus granted accompanies the way-bill from the point of ship
ment, and unless such a permit is furnished to the raDroad or steam
boat agent, no cattle will in future be accepted for transportation. 
Jt, will b(· seen by reference to section 7, chapter 177, of the l\faine 
]av,;, that such transportation companies are held responsible for all 
snch shipments. Section seven is as follows: 

SECT. 7. That no person or persons owning or operating any rail
road, nor the owner or o-wners, or masters, of any steam, sailing, 
or other vessels, ,vHhin the state, shall receive for transportation, 
or transport from one part of the state to another part of the state, 
or to bring from any other state or foreign country any animals 
affected with any of the diseases named in section two of this act, 
or that have been exposed to such diseases, especially the disease 
kno-wn as tuberculosis, knowing such animals to be affected, or to 
have been so exposed: nor shall any person or persons, company or 
corporation,. deliver for such transportation to any railroad com
pany, or to the master or o,vner of any vessel, any animals, knowing 
them to be affected with, or to have been exposed to, any of said 
diseases; nor shall any person or persons, company or corporation, 
drive on foot, or transport in private conveyance, from one pa.rt of 
the state to another part of the state, any animal. knowing the same 
to be affected with, or to have been exposed to, any of said diseases. 
Any person or persons ,·iolating the provisions of this section, shall 
be deemed guitly of a misdemeanor, and upon conviction thereof 
shall be punished by fine not exceeding the sum of two hundred dol
lars, or by imprisonment not exceeding six months, or by both fine 
and imprisonment. 

As regards our first quarantine against Massachusetts, a few ship
ments of milch cows have heen made from that state, that owing to 
some carelessness or lack of proper instructions upon the part of some 
o,vnET or agent, haYe arrived in Maine without such permit, haYe 
been received by the :Maine Central road. only to be promptly side
tracked at the quarantine stations at \Vestbrook Junction, to be 
held at o,vners' expense until it could be proved they ,vere not dis
eased, and afterwards fonyarded to their destination. 

The case referred to in our biennial report of 1894, where three 
co,vs came from Beverly,Jiass.,without any permit and were tested by 
our board, and one of them, found to be badly diseased,was destroyed 
without compensation to the owner, bas found its counterpart dur
ing the past year in another cow shipped July 2cl from Lawrence, 
nlass., en route for Ellsworth, ~Ie. Xo permit accompanied this 
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c·ase, and she ,,ms held in quarantine until the owner could be noti
fied, and after he had been found and absolutely refused to comply 
·with our State Im,-, the cow was tested with tuberculin and proved 
i:o be diseased, and on July 30th she ,Yas destroyed, the post mortem 
disclosing an advanced stage of pulmonary tuberculosis. 

\Ve are constantly in receipt of letters asking for information 
in regard to bringing cattle into :Maine, ( chiefly for breeding pur
poses) and it will be necessary in the future to have all such cattle 
properly tested with tuberculin and the proof of such tests furnished 
some member of onr board,1rhcn, if approved, a permit will be granted 
to the owner, which will iusure his cattle not only to be acepted by 
the transportation agent of any company whose terminus is Maine, 
but will ensure no detention ·while en route to their destination. 
A single case in point will fully mustrate the importance of such 
requirement. 

A gentleman owing a prominent herd of thoroughbred cattle in 
this State, recently selected six head of high priced cows in Connec
ticut to increase his herd, and applied for inform?'tion as to how he 
could have them shipped to Maine. He was told that the only way 
he could obtain a permit was to have the cows tested with tuberculin 
before concluding his purchase, and if they stood tile test, such a per
mit would be granted. But, says he, suppose the owner refuses to 
have them tested'? ·we replied, then don't buy them. The result 
was that the cows were submitted to the test, and every one of thern 
reacted, thus saving the gentleman from buying diseased stock, and 
the State receiving any more diseased cattle. 

In regard to our late quarantine of cattle from any poi:m.t of the 
compass, it had come to the knowledge of our board that several 
droves and car loads of: cheap cows were being brought into Maine 
along the line or the (~rand 'I'rnnk HaHway from New Hampshire 
and Vermont,and ,vere heing distrihuted and sold among the farmers 
along the line, many of whom had sold off from their herds much 
more desirable animals, such as our drovers are selecting every week 
for the Brighton market, and many of which command a fancy price 
in Boston, o"-ing to the now undisputed fact, that Maine cows are 
practically free from tuberculosis, and that we have the minimum 
amount of any New England state. This being conceded, our drovers 
are seeking out and purchasing a class of cows, of which the supply 
will soon be unequal to the demand, as they select only the best, 
and while discarding cows that are too old or too young, or farrow, 
they are able to offer the farmer a few dollars extra price for his 
best milch cmYs, often leaYing behind two that cannot supply the 
amount of milk or lrntter of the one sold, leaving them two to care 

for and two to feed, to obtain the equal product of the one let go. If 
the cows that ,.-ere being brought into l\1aine at a lower price com
pared favorably ,,ith those being sold out of our State, there "'ould 
not haYe been so much objection to them, if tested before admitted, 
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but they "·ere as a rule old co,vs that were beh,ig discarded from 
farms in other states and that "·ould compare fairly with the cheap 
cmYs that "·ere being brought into Maine by the car load previous to 
our first quarantine against Massachusetts. Coming down to the tuber
culin test, which is now almost universally adopted by all veteri
narians and state officials as the best and safest diagnostic agent yet 
discovered, 'vYe have had in this State, as in all others, plenty of 
skeptics and opponents who are always ready to condemn in advance 

any new departure from old customs, only to have the conviction 
forced upon them that it is an agent at once reliable and far more to 
be depended upon than any physical examination by our most ex

]Jerienced men. Of course, we have ah.rays had to depend upon phy
sical examinations before tubereulin was discovered, and such an ex
amination has not lost its usefulne:;.:s now in many eases where the 
disease has reached a fair development, hut as it has always proved 
that appearances in this disease are of the most unreliable nature, 
since tuberculin has supplied so v,·ell a long felt want, it only re
solves that we can safely rely upon such tests, if the tuberculin can 
be depended upon and the tests are made by competent men. The 
,eterinarians in this State who are making tests every week for 
drovers who buy for Brighton,who are largely members of the Maine 
State Veterinary Association, have recently adopted a resolution that 
they will for the future use a uniform brand of tuberculin in the 
making of such tests. The popularity of tuberculin tests had forced 
upon the market the product of ri,al chemists and importers, until 
many different kinds were being purchased and employed in this 
State, the inducement being furnished in many cases by the price 
at which it could be obtained, and without condemning any of the 
brands that have heretofore been used. The association have nmr 
agreed upon Koch's, as this has so far furnished uniform reliable 
results, almost equally with that furnished by the "Bureau of Ani
mal Industry" at "\iVashington. The Government tuberculin is never 
sold to veterinarians and is only furnished to boards of cattle com
missioners of the several states free, upon conditions binding them 
not to allow it to be used in private practice, and only for official 
work. 

Early last spring our Board had several consultations with the 

Board of Health of the City of Portland in regard to the inspection 
of all herds that supplied Portland with milk: not that tubercu
losis ·was known to exist in any such herd, but the Board of Health 
"·ereapprehensivethat such might be the case. As early as last May 
our Board entered upon the work of officially inspecting all the 
herds that were fairly accessible and within a reasonable distance 
of Portland, using tuberculin tests wherever there were any cases 
that seemed to require it, or ·where the normal temperature of the 
animals was abon~ the usual elevation, and after a careful inspection 
of many hundreds of cows that supply the city of Portland with 
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milk, we ha n:> failed to discover a single case of tuberculosis in any 
one of them, although ,ve have found several herds kept in such 

unclean tie-ups and unller such unsanitary conditions, as clearly 
call for prompt adion upon the Boards of Health of several tmn1s 

in Cu1nberland and other counties, that should compel the owners 
and attendants to see that the animals under their charge should 

be provided ,Yith better ventilation and more sunshine, and not be 
allowed to wallow in their own excrement throughout the long con

finement of the -winter months. 
As a rule, hmvever, we have found the dairy herds inspected by 

us to be well nourished and provided "·ith comfortable quarters, 
and it is a most renwrkablefact that ainongthelargenumber ,ve have 

examined, not a single case of tuberculosis or other contagious 
disease should have been found among all the animals that furnish 

the most important food product that enters into the daily rations of 

every ma11, woman and child in the community. 

The cases of typhoid fever that were reported to our Board by 

the health officers of Biddeford last October, and that "·ere at first 
supposed to be due to the use of diseased milk, led to the inspection 
and testi11g of every herd that had supplied the patients affected, 

with their milk supply,"·hich proved that the animals in such herds "·ere 

entirely free from all suspicion; while the examination developed 
the fact that the whole trouble resulted from "·ashing the milk cans 
,dth impure water drawn from ,Yells that "·ere clearly contami11ated 
,vith the i,:;urface drainage, corning fron1 barn yards and sink spouts 
in close proximity to the "-ater supply. 

A ease in point that has been attended with much more serious 
results, has occurred in Connecticut, and which has been reported by 
the Secretary of the Board. of Health of that State. lJr. Lindsey 
reports: 

"The most severe epidemic of typhoid fever of which there is any 
record in Connecticut, is now in progress h1 Stamford. Thus far more 
than 200 cases ha rn occurred in a town of about 18,000 inhabitants. 
Careful investigation of its origi11 is being made and in due time will 
be published. The evidence at present seems conclusive that the 
disease was spread from infected milk, and that the milk became in
fected by washing the milk cans with water from a highly polluted 

well. How the special i11fection got into the well has not been defi-

11itely determined, but the close proximity of two pri\·,v vaults is very 
suggestive. 

'There could not be a more convincing illustration of the import

ance of some authoritive i'mperYision of the ways and methods of 

milk production for public use. So long ago as 1881, fifty typhoid 

epidemks from infected milk had been traced in E11gland, and now 
all English dairies are subject to the supervision and control, in a 
sanitary sense, of he:i.lth officials." 
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TRACED TO A MILKMAN. 

CSED ,YATEB THAT CAUSEJ> A TYPHOID }'EVER EPIDE?IIIC. 

STAXFOHD, Coxx., ,June 4.-The typhoid feyer scare of a month 

or more since has taken on a sensational phase h1 the arrest this 
eYening of Henry J. Blackham, a milkman. A great deal of feel
ing is expressed against Blackham since the local and state board of 
health announced they traced the origin of the epidernic to his dairy, 
·where his rnHk cans were vrnslwd in water drmn1 from an infected 
well. A minister suggested that Blackham should be tarred and 
feathered and richkn out of town on n rail. 

The warrant serYed 011 Blac]drnm charges manslaughter in causing 
the death of John ..F. E:ing, a Yictim 0£ the fever epidemic. 'l'h1:· 
complaint is that Blacl~ham recklessly used the water from a ,vell 
containing genns of typhoicl fever to wash cans and that he so]d 
milk in which poi:.-;onous substances were contained in solution. 

Blackham is in jaH and \Yill lloubtless remain there since it will 
be extremely difiicult for him to secure a bondsman in or about 

8tamforcl. He takes his arrest cooll:v. 
D1Jring the epidemic there were 400 cases of feyer and 21 persons 

(lied. 

The eases of anthrax already referred to among a herd of cattle 
at Cm·ton, .Maine, \Yhich dt>stroyed seYen head of young cattle, \Yere 
the :iirst to our k11mvl<~dge to haye occurred in )Jaine, and ,vere sup

posed to have become <:.·ffected through the purchase of grain feel the 
cattle that eame to Canton in a ,vestern \Vabash car, in which the 
grain had come iu contact ,vith the litter and dropping of a previous 
load of cattle, \Yhich litter had not been remoYed from the car or 
otherwise disinfect.eel. Anthrax among cattle hasheretofore been pre
Yalent in the ,vest, and one of the most easily disseminated of all 
the contagious diseases among cattle. The recent outbreak in Xew 
,Jersey, was supposed to haYe its origin from a load of imported hides 
from Russia into Delaware, the refuse from the tanneries being used 
as a fertilizer. Cattle were thro,Yn into the Delaware bay and carried 
h_y the tides to the Kew Jersey shores, ,vhere the disease first made 

its appearance, near the marshes and low lands coYered b.'' tide 
\\ ater. EYery precaution has been taken to pren·nt a recurrence of 

the disease, the premises thoroughly disinfected, and \Ye do not an
tiC'ipate any other cases in this State. Of the forty-three head of 
horses condemned for glanders and farcy the past year, but five of 
them were bred in Maine, the ]arge majority coming from the ,Yest, 

while the ProYinces contributed not a few of them. ,Vestern horses 
haYe been so cheap recently, that an usual number of them haYe 
been distributed throughout the State, although the number de
Rtroyed is twenty, one less than h1 1894. In Massachusetts "during 
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the year the Board has received notification of two hundred and 
fifty of such suspected cases; of these,two hundred and six have been 
condemned and killed and forty-four have been released. All cases 
of this nature that have been received have been attended to, and in 
every case that has been destroyed, post-mortem xamination has 
sho,Yn the disease." 

"The commission has good reason for believing that much of the 
difficulty surrounding any attempt at the suppression of glanders 
and farcy is in the failure upon the part of some of these who make 
a business of treat.mg sick horses, and who call themselves veterina
rians, to report the cases that come to their knowledge. It is cer
tainly true that practically no information of this kind is received 
from this source by the commission. Veterinary practitioners should 
be more anxious and more able than any other class of our com
munity to be active in helping to suppress a disease which is so de
structiYe to horses and so dangerous to mankind." 

JOHN M. DEJ-,JRING, Saco, President, 

F. 0. BEAL, Bangor, Secretary, 

GEO. H. BAILEY, Deering, State Veterinary. 
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REPORT OF DIRECTOR . 

.A. w. Harris, Ph. D., Presiclent JJfoine State College: 

Sm:-I submit herewith a report of the work of the Maine Ex
periment Station for the year 1895. 

It is gratifying to note that the scope and influence of the work 
of the station are increasing yearly. This is caused in part by new 
legislation affecting the station and in part by the fact that 
scientific appliances and information are becoming more and more a 
necessary factor of successful agriculture. Not only are the difficult 
questions of current agriclutural practice largely referred to science 
for an answer,rather than to popular beliefsas formerly was the case, 
but there is a pressing demand that the boundaries of knowledge be 
enlarged i~ matters pertaining to agriculture. Besides, the scientist, 
especially the chemist, is now being charged with the execution of 
laws affecting the farmer's interests. In all these directions the 
:Maine Station has been more or less active. 

FERTILIZER l:KSPECTION. 

As has been stated in previous reports, it has been found that 
an analysis fee of $15 for each brand of fertilizer sold in the State 
to the extent of thirty tons or more is not sufficient to pay the 
expenses involved in an official inspection according to the terms 
of the lavv. Accordingly the legislature of 1895 was asked to so 
amend the law that the analysis fee should be $20 for each brand sold 
to the extent of ten tons or more. 

The change in the analysis fee was secured, but through a clerical 
or other error, the thirty ton limit was retained. It now appears 
that the receipts from analysis fees will just about cover th<:> proper 
expenses of a painstaking execution of the law. The indications 
are at this time that more brands of fertilizers will be sold in 1896 
than ever before. Old companiesareincreasingthe number of brands 
they are offering and new companies are entering the State. Confu
sion is being added to confusion, and the day of a rational fertilizer 
trade appears to be as far away as ever. The number of brands pay
fog a fee for 1896 probably will not be far from eighty, while the 
brands offered for sale in the State will undoubtedly considerably 

• 
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exceed one hundred. This means that perhaps thirty brands are ex
empted from the payment of the analysis fee as coming within the 
thirty ton limit. The terms of the law require, howtwer, that these 
non paying brands shall be inspected, consequently it is possible 
for a manufacturer, by selling a small amount of a h,rge number of 
brands, to augment the work of inspection entirely out of proportion 
to the analyses fees paid. The text of the fertilizer may be found 
in this report. 

THE INSPECTION OF CHEMICAL GLASS VY ARE IN CREAMERIES. 

The bill introduced into the last legislature by Hon. Z. A. Gilbert, 
chairman of the committee on agriculture, requiring for one thing an 
fospection of the graduated glass ware used by creaneries in deter
mining the fat content of milk and cream, became a l::tw. The direc
tor of this station is charged with the execution of this part of the 
law, either by himself or by some one he may designate. 

::\fr. J. M. Bartlett, one of the station chemists, was named to at
tend to this duty. 

There has been very generally a disposition marifested on the 
part of creamery managers to comply with the ter:ns of the law. 
The results so far reached justify the existence of the law, and testi
fy to the wisdom of its promoters. The text of the law. is printed 
here,vith. 

INVESTIGATIONS IN HUMAN NUTRITION. 

Acting upon recommendations made by Secretary Morton in 1893 
Congress subsequently appropriated $10,000, to be used in making in
Yestigations in human nutrition. Professor W. 0. Atwater of Wes
leyan University, Middletown, Conn., was placed in the immediate 
charge of the expenditure of this fund and it may properly be con
sidered a matter for congratulation that he regarded the Maine 
Experiment Station so favorably as to entrust to it a portion of this 
money to be used in conducting investigations. 

Mr. F. C. Moulton,. a graduate of the Maine State College, was 
engaged as an assistant to aid in this line of inquiry. Work was be
gun in ]'ebruary 1895 and has been industriously and faithfully 
prosecuted throughout the year, its object being to ~tudy the effect 
of the source of the food supply upon the amount and cost of the 
food consumed in the college boarding house, especial attention being 
given to the influence of an abundant supply ·of milk upon the 
amount and cost of the dietary. 

The results reached indicate in general that the free use of milk 
does not increase food consumption and cheapens tb.e cost of raw 
materfals. 
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THE RESULTS FOR TI-IE YEAR. 

The principal features of this report are the following·: The re
sult of an important study in plant nutrition, covering the work of 
two years, this being an attempt to learn something about the feed
ing capactiy of certain families and species of plants; an investigation 
into the influence of the ration upon the growth and composition of 
the anjmal body; experiments in feeding milch cows with a variety 
of foods, especially a silage corresponding to the Robertson Mixture; 
horticultural experiments; and a report concerning certain injurious 
insects and fungi, part of which consists of original observations on 
the life history of a Trypeta which is doing much damage to currants 
in the vicinity of Orono. 

Owing to the absence of Professor Munson, the horticultural work 
has been less in 1895 than in· previous years. 

The activities of the station have been directed largely towards 
either the verification of existing beliefs or the discovery of new 
facts, and in so doing the station has certainly exercised its true 
function. 

The director of the station feels that he should express his sinc~re 
appreciation of the faithful and loyal co-operation of his associates 
in prosecuting the ,vork committed to their care. 

MAINE STATE COLLEGE, 

OROXO, 1IE., December 31, 1895. 

w. H. JORDAN, DIRECTOR. 



INVESTIGATION ON THE FORAGING POWERS OF SOl\1E 

AGRICULTURAL PLANTS FOR PHOSPHORIC ACID. 

L. H. MERRILL. 

Several years ago Professor Balentine, then agriculturist of this 
station, began a series of experiments for the purpcse of determin
ing the "foraging power" of certain plants for phosp:10ric acid. The 
results then obtained were published in the annua:( report of this 
station for 1893. 

These investigations were considered of such importance that after 
Professor Balentine's death the work was extended and continued. 
Eight species of plants were chosen, representing fcur orders: peas 

' and clover (Leguminosae); turnips and ruta bagas (Cruciferae); 
barley and corn (Gramineae;) tomatoes and potato,~s (Solanaceae). 
The plants were grown in the forcing house in wooclen boxes, four
teen inches square and twelveinches deep,each containing 120 pounds 
of sand. This sand was obtained from a knoll near by, and having 
been taken from a depth of three or four feet was r early free from 
organic matter. It was found to contain a very lLtle phosphoric 
acid, but the total amount present was £0 far below what would be 
required by a vigorous plant that it is doubtful if it~: presence could 
be considered a disturbing factor. Owing to its alm,)st complete in
ertness and its inability to puddle or pack, this soil has proved a very 
satisfactory medium, and was thought preferable to the mixture of 
sphagnum and coal ashes sometimes used in pot exp~riments. 

Three forms of phosphates were used: 
A. Acidulated Florida rock, containing 20.60 per cent. total phos

phoric acid; 14.97 per cent. soluble; 3.70 per cent. insoluble; 16.90 
per cent. "available." 

B. Crude, finely ground Florida rock (Floats,) c~ontaining 32.88 
per cent. phosphoric acid. This was obtained from 1;he commercial 
ground rock by stirring it with water, allowing the c:oarser particles 
to subside and then pouring off the turbid water. The "Floats" are 
the sediments deposited from these washings. 

C. A phosphate of iron and alumina, containing 49.58 per cent. 
phosphoric acid, a large part of which, 42.77 per cent., ,vas soluble in 
ammonium citrate. This ready solubility in ammonium citrate is 
brought about by roasting the phosphate. It undergoes a 
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Peas. 

Box 1. So]uh]e Phosphoric ~\cid. 
Box 2. Insoluble Phosnhoric- :\cicl-F]orida R.1ck. 
Box 3. Insoluble Phosphorate of Iron and Alumina. 
Box 4. Xo Phosphate aclclecl. 

\ 
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CloYer, immature. 

CloYer, rnat11re. 

Box 1. Soluble Phosphoric Acid. 
Box 2. Insoluble Phosphoric Acid-Florida Rock. 
Box 3. Insoluble Phosphorate of Iron and Alumina. 
Box 4. ="o rhosphate added. 
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Box 1. 
Box 2. 
Box 3. 

Turnips. 

Huta-bagas. 

Soluble Lhosphoric Acid. 
Insoluble Phosphoric Acid-Florida Hock. 
Insoluble Phosphorate of hon and Alumina. 
1\.-- Tll---~-1-.~+~ ~,l,l~,l 
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Box 1. 
Box 2. 
Box 3. 
Box 4. 

Barley. 

()' I'. 

SolulJle lhosphoric Acicl. 
Insoluble Phosphoric "\C'1rl---F]ori(1a Rock. 
Insoluble Phosphorate of Iron and Alumina. 
Xo Phosphate added. 
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Tomatoes. 

Potatoes. 

Box 1. Soluble Phosphoric Acid. 
Box 2. Insoluble Phosphoric Acid-Florida Rock. 
Box 3. Insoluble Ph0iiphorate ot Iron ud Alumi A. 
Ho~•· No Pho~phv.w Hddr,;d, 
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change on standing whereby the phosphate gradually becomes less 
soluble in the citrate solution. 

Ninety-six boxes were used, twelve for each kind of plant. In the 
first box the acid rock was used; in the second, the crude rock; in 
the third, the phosphate of iron and alumina; in the fourth, no phos
phate. The next four boxes were treated in the same manner, and 
so on to the end. Thus it will be seen that for each kind of plant 
there were three boxes which received the same treatment. 

Twenty grams of the crude Florida rock, containing 6.57
0
6 grams 

total phosphoric acid, ,vere used for a single box. Of the other phos
phates such quantities were used as contained the same total amount, 
6.576 grams, of phosphoric acid. 

To each box were also added: 'Ten grams sodium nitrate; five 
grams potassium chloride; five grams magnesium sulphate. To the 
boxes containing the phosphate of iron and alumina and to those 
containing no phosphate were also added ten grams Galcium sul
phate. All these materials were carefully mixed with the screened 
sand before it was placed in the boxes. 

The clover and barley were planted in seven ro-,vs of seven plants 
each, or forty-nine plants to each box. The peas were thinned to 
nine plants. Of the other plants, four were grown in each box. All 
the conditions were made as uniform as possible in order that what
ever differences were observable might fairly be attributed to the 
differences in the phosphates used. The seed waf; carefully selected, 
that only being used which was well formed and of uniform size. Such 
leaves as ripened before the plants matured were removed, dried and 
;1eided to the plants when harvested. No attempt was made at polli· 
nation. As very few insects were present during the growth of 
the plants, the fruiting,as might have been expected,was very 1rregu
lar. 

When the most advanced plants of each species had reached their 
highest development, all the plants of that species were harvested. 
'l'he plants were carefully dried, weighed and ground. The moisture 
'\Yas determined in each sampleand the waterfree weights calculated. 

The experiments were continued through three periods. In the 
first period the barley matured its heads, and many of the pea-pods 
'\Yere well filled. The second period extended through the shortest 
clays of the winter, when the lack of sun and the lower temperature 
'\Yere unfavorable to the best development of the corn and tomatoes. 
The third period was made shorter than the others, and none of the 
plants reached their full development. 

At the close of the second period the clover was not harvested, 
but was allowed to grow on through the third period. 

All but one of the photographs from which the accompanying cuts 
were made were taken at the close of the second period. The second 
cut of the clover is from a photograph made at the end of the third 
period, and represents the same plants as those shown in the pre
ceding illustration. 
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TABLE I. 

YIELD OF DRY :11ATTER IN GRA)IS :FOR EACH OF THE THREE PERIODS, 

A represents the aci<l rock, B the crucle rock, C the phosphate of iron and alumina, 
D no phosphate. 

Peas ...... 

Clover ............. . 

Turnips..... . .. . 

Rutabagas ..... .. 

Barley .......... , .. 

Corn .............. . 

Tomatoe;; ........ . 

Potatoes .......... . 

'l'urnips, roots ..... 

Rutabagas, roots .. 

Potatoes, tubers ... 

>'IRST PERIOD. I SECOND PEEIOD. I THIRD PERIOD. 

A I Bl cf olAIBlcjolAlnlclll 
193,31185,01185.4 

136,31 120.01103.6 

'NS s! •)o- 7 996 3 

;;,: :1 ;6;: 6 ;;6 8 
335,81 269.5 259.1 

4u1.1I 22s.9 261.7 

200.91177.5 160.6 

341 - 9-4 5 9-4 9 
•I -il_,J -1_·-

98) 4,.,i 11,.3 

-1 -1 3· 11 ·3 ,.. D .;) ;), I D • I 

24G.4j UJ6.S 214.6 

179.4 253.1

1

1132.1156.7 53.2I 54.3 41!.4141.4128.4 

63,6 29B.8 218.91148.2 IOI.GI i 11. 

1.54.1277.9 245.31201.!l 86.21157.8 15].7,1133.3117,0 

132,0 240.0 215.6132.5 31,0I 61.0 52.5] 55.S 30,l 
I I 

197.0500.0181.5 164.2127,2!179.G 113,li13G.l 112,6 
I I 

61.6 55.5 7.4 6.3 6.3:106.9 li,6j 25.8124.9 

33.3 63.7 4.7 LS 1,4141.3 93,71 73,7. 73.2 
i I 

181.1285.i 143.3127.7 141.7',151.5164,61 64.81129.0 

71.0 161.3 137 .5 121.9 40.1 40.0 25.1\ 31.ol 21.2 

39.5 130.0 101.9 50.1 S.41 5.G 4.3
1 

3.5/ 1,5 

135.8 24:!.l 124.81113.2125.SI G7.0 71.7191.4( 83,1 

TABLE II. 

TOTAL YIELD OF DRY )IATTER FOR THE THREE PERIODS. 

A B c D 

:;;~ ~~-:::: . : : : : : . : : : : . : : : : : .. : : : : : : : : : : : : : .. : : : : : : : : . : : : : I 

500. 7 I 31J(j,5 283,5 261.0 

433.1 I 3:JS.9 251.8 165,2 

Turnip;,;, whole plant ........................... . 664,5 604,7 5Hl.5 357.3 

Rutabagas, whole plant .......................... . 455,9 485,7 36.5.1 1!)3.1 

Barley ......................... · .... , .... , · ... -.... ,,, · 1015,4 514.1 559.4 436,8 

Corn ................................................... . 653.5 253.9 2$!3.8 92,8 

Ton1atoes .......................................... . 405,9 275.9 23B.l 107.9 

Potatoes, whole plant ............................... . 778,9 562.4 46G.7 451.8 

Turnips, edible roots ................................ . 299,8 210,3 270.2 1:32,3 

187,1 141.3 107,0 49,4 

555.5 393,3 419,2 344,7 

Rutabagas, edible roots ............................ . 

Potatoes, tubers ...................................... · I 

Table I shows the yield for each kind of plant grown, for each 
period. In Table II the ,veights for the three periods are condensed. 
The diagram which follows is designed to show graphically the same 
results as are given in Table II. Following the diagram may be seen 
the photographic illustrations sho,.,-ing the plants as they appeared 
at the time of hanesting. 
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A study of the tables and diagram shows: 
1. All the plants receiving the phosphate of iron and alumina 

~hmv a gain over those receiving no phosphate. This effect ·was most 
marked ,vith the corn, the yield being three times as great as where 
no phosphate was used. The weight of the tomato plants was 
c1oublecl. The turnips and ruta-bag·as responded vigorously, the crop 
of roots being doubled. On the other hand, the peas and potatoes 
gained but little. 

Z. All the plants receiving the insoluble Florida rock show a 
gain over those to which no phosphate was given, the crops of clover 
ruta-bagas, corn, tomatoes and ruta-baga roots being more than 

. doubled. The barley, potatoes and especially the potato tubers 
gained but little. All the plants showed a gain over those receiving 
the phosphate of iron and alumina except in the case of the barley, 
corn, turnip roots and potato tubers. 
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3. All the plants were benefited by the addition of the 
acid rock. The barley and corn show the most marked increase, 
the yield being double that from the crude rock. The ruta-bagas and 
the turnips derived nearly as much benefit from the crude rock as 
from the acid rock. 

The effect of the acid rock \Vas very marked, with all the plants 
grown, those receiving it, in nearly all cases, at once taking 1he lead 
and keeping it to the end. The plants were darker green in color, and 
the tubercules, which were developed on the roots of nearly all the 
leguminous plants, ,,vere larger and much more numerous. It was 
noticeable, however, that in some cases, especially with the clover, 
turnips and ruta-bagas, the good effects of the acid rock were more 
marked during the first few weeks of growth than at a later stage, 
when the roots had become more fully developed and had begun to 
forage for themselves. It would appear that the young plants feed 
but little upon the insoluble phosphates; but that the organic acids 
present in the sap of the roots exert a solvent action upon the m
soluble phosphates in the soil, gradually converting them into avail
able forms. 
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CO~ll\IE~TS. 

,v. II. JORDAN. 

It is often difficult, perhaps impossible in some instances, to so 
display experimental data that they shall convey to the reader the 
full significance of the results reached. This appears to be peculiar
ly the case with the forcing house experiments discussed on preced
ing pages by Mr. Merrill. 'l'he object of the investigation under dis
cussion is a study of the ability, relatively and absolutely of certain 
plants to appropriate phosphoric acid to their uses when presented 
to them in various forms, or at least when applied to the soil in vari
ous forms. 

These plants have been gro,vn in a forcing house in amanner which 
has been described, where it has been possible to observe them 
through the various stages of development·, and the writer by his 
observations is convinced of certain facts which are not easily made 
clear by a display of numerical data, either in a tabular or graphic 
form. Even the photographic illustrations fail to show more than 
one or two periods of growth. 

The purpose, therefore, of supplementing Mr. Merrill's clear presen
tation of the facts reached is to emphasize his statements by a dis
cussion based partly on numerical data and partly upon data which 
may not be expressed in numbers. 

It is well to remark first of all, that this investigation may be 
regarded from two standpoints; (1) From the plant food side, when 
the prominent consideration is the availability of certain materials 
as plant food, or (2) from the plant side, when the prominent consid
eration is the absolute or relative ability of different species of 
plants to obtain food from certain sources. vVe will discuss our 
experimental data from both points of view. 

(1) The acid-rock or soluble phosphoric acid proved to be the most 
available. 

This is true whether ,ve base our judgment upon the early growth 
of the young plants or upon the total growth made. 
There was no instance in which the young plants fed by the 
soluble phosphoric acid. did not show a more immediate and generous 
gro,vth than when fed by the water-insoluble, and if we consider 
only average results, the total growth was in all cases largest from 
the soluble phosphoric acid though not greatly larger with certain 
plants. If we consider. the readiness with which any material is 
appropriated by the very young plant as the crucial test of its avail
ability, then the phosphoric acid used in a soluble form has a relative 
value greater than is indicated by the growth of the plants during 
a somewhat extended period of time. 
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'The influence of the soluble phosphoric acid was in the direction 
of early maturity because it induced prompt early grmvth, but it 
was not true in all instances that the final growth from this form 
of acid vrns very much or even any greater than from the water-in
soluble forms. The plants grown on the soluble acid certainly were 
the earliest plants to mature, even though they finally grev,· 
no larger than some others. This fact is one of greater importance 
in the production of crops out of doors during a short season, than 
in the forcing house where the season maybe indefinitely lengthened. 

(2) 'l'he water-insoluble forms of phosphoric acid were used more 
or less freely by all of the eight species of plants grown. This ,·rns 
true both with the crude Florida rock and with the phosphates of 
iron nnd alumina, although the phosphoric acid from the ground 
Florida rock appeared to be the more freely used in a majority of 
<:ases. ·while as we shall see later, this availability of the water
insoluble phosJ•hatPS varied greatly with different species of plants, 
it was sufficient in most instances to induce a material increase of 
grmvth. It is clear, however, when we consider that nearly all of the 
phosphoric acid of the phosphates of iron and alumina was soluble 
in ammonium citrate, that in these experiments, at least, the avail
ability of the water-soluble phosphoric acid differed greatly in degree 
from the citrate-soluble. The present custom of classifying the 
water-soluble and citrate-soluble phosphoric acid of our fertilizers 
together as available does not appear to be rational in the light of 
these experiments. 

(3) The solubility of a phosphate in an ammonium citrate solu
tion at sixty-five degrees C did not in theseexperimentsgive a correct 
measure of the relative availability of the phosphoric acid after ap
plication to the soil. 

Two mineral phosphates were used in these experiments, one being 
Plorida rock, containing 2.46 per cent. of phosphoric acid soluble in 
an ammonium citrate solution at sixty-five degrees C, the other being 
the so-called Redonda phosphate, consisting chiefly of hydrated phos
phates of iron and alumina, which, after dehydration, contained 42.77 
per cent. of phosphoric acid soluble in ammonium citrate. In the one 
case only seven per cent. of the phosphoric acid was soluble in the 
citrate solution, while in the other case eighty-six per cent. of the 
phosphoric acid was soluble in that liquid. If the citrate soluble 
phosphates are actually readily arnilable to plants both before and 
after entering the soil, then the dehydrated Redonda rock should 
have been greatly superior to the Florida rock as a source of plant 
food. This did not prove to be the case, the fact being that the 
Florida rock prowd to be the more useful. . Any impartial observer 
·who watched these experiments must haYe been convinced that in a 
majority of cases the plants "·ere feeding more readily upon the 
Florida rock than upon the other material and the figures reached 
substantiate this conclusion. Only "·ith the barley and corn did the 
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Redonda phosphate show a superior value, which, though evident, 
was not marked. 

There are two explanations which may be suggested for this fact: 
(a) The action of the citrate solution is not even an approximate 

measure of the root action of plants, or (b) the dehydrated phos
phates of iron and alumina revert to a hydrated and less available 
condition after entering the soil. 

(4) The eight species of plants employed in these experiments 
showed greatly unlike ability to appropriate phosphoric acid from 
the water-insoluble phosphates. The differences in this respect 
were striking. From almost the very earliest period of growth, the 
two varieties of turnips appeared to feed nearly as freely upon the 
Florida rock as upon the dissolved Florida rock, whereas the barley, 
corn, potatoes and tomatoes derived but little if any benefit from the 
water-insoluble phosphates until during the more advanced stages 
of growth, and even then the benefit was not nearly so marked as 
with the cruciferous plants. 

The leguminous plants, viz. peas and clover, appeared to occupy a 
position between the cruciferous and graminaceous plants, showinga 
very material increase of early development due to the water-in
soluble phosphates. 

The facts so far observed suggest that this difference in feeding 
power which these plants exhibited is more than a difference between 
single species and relates to groups of species. 

(5) The ability to appropriate water-insoluble phosphoric acid ap
peared with some species of plants to greatly increase as the plants 
developed. 

While the turnips and ruta-bagas fed freely upon the crude 
Florida rock even in the earlier stages of growth, it was observed 
that not until after some weeks did the clover, tomatoes and in one 
case the corn, begin to make any perceptible use of the water-nsol
uble phosphates. 

The photographs showing the clover in two stages of growth illus
trate the above statement very clearly. This observed increase of 
feeding power as the plants matured, so that they fed upon the 
crude ground rock, especially the clover, suggests that the crude 
ground phosphates may be made a cheap and useful source of phos
phoric acid in grass fields, and on the other hand the inability of 
several species, notably certain of the gramineae and solanaceae, to 
use the water-insoluble phosphates freely in the earlier periods of 
growth, emphasizes the wisdom of using chiefly water-soluble 
phosphoric acid upon hoed crops, especially where early maturty is 
essential. 

The following table sh°'vs very clearly the relation of growth 'of 
the several species ,vhen fed with the different forms of phosphoric 
acid. 



18 ::\IAIXE STATE COLLEGE 

TABLE III. 

RELATIVE PERCENTAGE YIELD WITH THE SEVERAL FOR)IS OF PHOSPHORIC ACID, 

THE YIELD WITH NO PHOSPHORIC ACID BEING TAKEN AS 100 . 

. s ~ -~ ;:::.__: .... 
"' O Q.) O;:::lo 0 

·c~ ·;:: 8 ~ l) ,t:: ;.;; 

°' SE 0 ::JJ'"' ;:l"= ~ rn 

'2.~.; ~-d -.::.:: 0 
~ ~-_,,....._, ~~.,..; ,t:: rn Q.l rn ·~ dAS C..-d O'":~ occ"' ~·s = _ • .....i O 

,t:: 0 ;::I o''"' ..... o-
~ :;l~ ~=~ ~.~";l z~ 

\ First perio\l ....................... 108 103 103 100 
Peas .........• ( See;olHl pe_nocl .................... 478 248 107 100 

Tlnrcl penotl . . . . .. . . .. . . . . . . . . .. 191 174 146 100 

· ~ First period . . . . . . . . . . . . . . ........ 148 135 147 100 
Turnips .... .• See;oncl pe_riocl .................. 325 285 234 100 

Third per1oc1 ...................... 135 130 114 100 

{ First period . . . . . . . . . . . . . ........ 117 124 134 100 
Rutabagas... See;oncl pe_riocl ................... 774 6U5 427 100 

Thud penod .............• 203 174 185 100 

{ First periocl . . . . . . ...... 170 137 131 100 
Barley ....... • See;oncl pe_riocl ...........•........ 393 102 129 100 

Tlnrcl penocl ............ 159 100 121 100 

{ First periOL1 . . . . . . . . .. . . . . .. . .. .. 797 372 425 100 
Corn .......... See;orn1 pe_riocl ................... 881 ll7 100 100 

Tlnnl penocl .. . . . . . . . . . .. . . . . ... 429 71 104 100 I First peri0(1 .. . . . .. .. . . ........... 603 533 482 100 
Tomatoes.... See;oml pe_riocl ................... 4549 386 128 100 

Tlnrd per10d . . . . . . ............... 193 l:!8 101 100 



THE PROFIT.ABLE AMOUNT OF SEED PER ACRE 

FOR CORN. 

w. H. JORDAN. 

In 1894 an e'X:periment was conducted for the purpose of testing 
the influence of the rate of seeding upon the growth of corn, the 
results being given in the Station Report for 1893, pp. 33-34. This 
experiment has been repeated in 1895 and the results are given be
low. 

As in 1894 one acre of land was used. This area received a 
dressing of ten two-horse loads of stable manure and 750 pounds of 
commercial fertilizer, the latter being made up of 500 pounds acid 
phosphate, 100 pound~ muriate of potash an<l 150 pounds nitrate of 
soda.The acre was divided into twelve plots, or four sets of plots 
with three plots in a set. 

On one plot in each set the single kernels were planted six inches 
a part, on another nine inches, and on the third twelve inches. This 
gave four plots or one-third of an acre planted by each method. 

Great pains were taken to insure a stand of stalks in accordance with 
ihe plan, and the experiment appeared to be a success so far as the 
field work was concerned. The intention was to allow the corn to 
stand only until it began to glaze and then cut it and store it in 
the silo. Owing to a necessary delay, the corn stood until it was too 
ripe for the best results as a silage crop, and while this fact does 
not affect the actual or comparative yield of dry matter, it accounts 
for the loss per cent of water in the crop as harvested. Below may 
be seen the composition of the corn for 1895 and the rates of yield 
for both years. 

CO:'.\IPOSITION OF CORN FROl\1 VARYING QUANTITIES OF SEED. 

CO~IPOSITION OJ<' THE CORN AS HARVESTED 
IN 1895. 

,-;; ~ 

I 

,~ ,~ i:: I~ ~ 
.5 § il) ...:ai:: i:: 

;..,il) 
I~ ..,o 0.0 0 il) Io jo ;; 0 Q;) 0 Ea)~~ 00 0 

:: ~ ..::::::,... c;.., ,o.;.., ....,.., 
~~ 

OO<l) '"<l) ,...,il) ..... E l><1 o ~ <l) 

<i::. 
I 

o.i::. ~i::. z ..... oi::. ~i::. 

Kernels 6 inches apart or 6 in 3 feet .. 62.58 1.88 C) '"'" ..... ,, 7.60 23.73 1.44 

Kernels 9 inches apart or 4 in 3 feet .. 61.53 1.40 3.37 6.25 25.79 1.66 

Kernels 12 inches apart or 3 in 3 feet .. 64.55 1.68 3.10 6.67 22.57 1.43 

2 
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YIELD PER ACRE OF CORN FROM VARYING QUANTITIES OF SEED. 

CROP OF 1894. CROP OF 1895. 

..., I . ..., I . 
.... I~ 

i::l ..; ;:..00 i, .: ..; ;:..00 
~ 

~ ~'O ~J-g ~ ,:.;, ~"::: 
~'O.: 0 ..., 'O ...,.= <:.) ..., 'O ..., .: 

"6:§5 ;:... :>-:~ a; .... ;~ :;:j "6:§5 ~(">~ c3 ~~:: 

E-1 ""°' ~.; s ~.as8. 
E-1 ""°' ~-ss ~~sa 

21,315 21.1 4,497 16,020 37.42 5,995 

22,530 20.9 4,709 15,780 38.47 6,071 

20,190 20.5 4,139 15,675 35.45 5,551, 

The results so far reached indicate that the amount of seed may 
vary greatly without materially affecting the yield of dry matter in 
the mature crop. The average yield per acre of dry matter for the 
two seasons with the several rates of seeding are as follows: Ker
nels six inches apart 5.246 pounds; at nine inches 5.390 pounds; at 
twelve inches 4.848 pounds. 

There appears so far to be only a small difference between six 
inches and nine inches seeding, whereas the yield from the twelve 
inches was materially smaller both years. 

It should be noted, that the corn from the nine inch and twelve 
inch seeding was eared more satisfactorily than that from the six 
inch. 



SUNFLmYER HEADS AND BLACKEYE PEAS AS 

SILAGE CROPS. 

J. 1\1. BARTLETT. 

In growing crops economically for this purpose two very important 
points must be considered. 

1st. The adaptability of the crop to the process, its keeping quali
ties &c. 

2nd. Its productiveness. 
Corn is acknowledged by every one who has had much ex

perience in the matter to be the great silage crop of this country. 
It is true that many other crops have been successfully kept 
in the silo but there is no other fodder which so uniformly produces 
good silage as corn. 

If allowed to mature until the kernels become glazed it fur
nishes a valuable, succulent food for ,vinter use, much relished by 

stock. It does not make, however, when fed with hay alone a pro
perly balanced ration for milch cows. Both the grain and stalks 
are deficient in protein therefore it is necessary to feed with it some 
foods like cotton seed or linseed meal rich in protein to secure 
the best results. 

Professor Robertson of Toronto, has suggested putting other fod
ders quite rich in protein with corn in the silo to make a more 
nearly balanced food. Horse beans and sunflower heads are the 
materials he uses and silage thus made has come to be called the 
Robertson Mixture. As a rule fodders rich in protein, like the leg
umes, do not keep well when put in the silo alone, but mixed with 
corn they are usually quite well preserved. 

At the time this experiment was made, horse beans could not 
be obtained, consequently peas, which have about the same composi
tion, were substituted. 

It was necessary to plant them late in the season that they might 
not mature too early for the corn and sunflowers. The latter part of 
the season was unfavorable to their growth, mildew affecting them 
badly and consequently the yield' was rather light. The sunflowers 
were grown on land put in the same condition as for corn, and the 
seed was planted one foot apart in drills three and one-half feet. apart. 
'l'he plants grew well and a good average yield was secured. The 
expense of raising the crop may be estimated to be the same as for 
corn. 

The proportion:,; of the different materials used for the silage 
was the same as for the Robertson l\fixture namely: one-fourth 
acre sunflowers, and one-half acre of peas to one acre of corn. A 11 were 
run through the cutter, packed in the silo by the ordinary method, 
and as is elsewhere noted, the silage kept perfectly and when opened 
in February was found to be in first class condition. 
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In the following tables "·ill be found data giving information as 
to yield and composition of the crops. 

TABLE IV. 

YIELD PER ACRE, 

.... 00 .... ;.:. l':l 
100 .3a,r::: 
;.....0 c;jil.l:::l 

~1 ~ .... 0 ..... p. 

;~~o,ver heacls ................... ················1 
Peas, ,vhole plant .............................. . 

12,720 

13,380 

2,200 2,040 

2,013 1,861 

TABLE V. 

CO)IPOSITION OF SUNFLOWER HEADS AND PEAS, 

AIR DRY. 
I 

WATER .FREE. 

! 

~ ...,; ...,; 
:..; .s IJ.) 

:..; OJ) C) t~ £ .£ 0 ~ 
.=i C) ~ (1) ~ ~ ~ 0 

I 
~ ~8~ 

.=:~ 
::: T.l .... ""'>'1 00 

"'11 ~ ~ ..... C) f;,;]Q.J "'11 

Sunflower hea,1s ....... /t·1e°(~31 1~63. /f\ j 3~561 l~,n ,,6 1f~62 26~30 3':(c:27 1~55 

Blackeye peas .......... 7,57 7,45 17,19 30,00 35,18 ~-618.06 18,60 32.4-7 38.04- 2.83 

FRESH PLANT. 

Sunflower heads ....... 84 11.161 2.18• 4.211 5.96. 2.49 

Peas, whole plant ...... 86.11.12 2.59 4,51 5.29 .39 

~~~--~~--~~~~~ 

TABLE VI. 

YIELD PER ACRE OF NUTRIENTS COMPARED WITH MAINE FIELD CORN AND RED 

CLOVER. 

00 

2 
<:; .... 

00 'u 00 'Tl 
.::: 'd ~ro ':l ..... .;:: .- r::: .:: 
IJ.l:;:5 0 ::l ::l 

'88. '°o ~f "'A 
~I 01 :-;., 

l\.laine field corn . .. . .. .. .. .. .. .. . .. . .. . .. .. 4,224 385 3,469 156 

Red clover......................... . . . . . . . . . 3,400 520 3,150 133 

Sunflower heads.................................... 2,040 278 l,29fl 317 

Peas, whole plant .. .. .. .. .. .. .. .. .. . . .. .. .. .. • l,i:!61 249 1,312 53 
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TABLE VII. 

NUTRIENTS PER TON OF TWO THOUSAND POUNDS WATER FREE SUBSTANCE 

COMPARED WITH OTHER FODDERS. 

;... 
:,... ui ::. . (l) 

(l) ;..rll ;..:;.ciJ 
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Protein ..... ................... 372,0 272,41 306 160 184 166 

Carbohydrates ... , ... ,, .... , ... 1,410,2 1,271.4 1,472 1,670 1,622 1,668 

Fat .............................. 58.6 311.0 78 62 74 52 

-----------------
1,838.8 1,854,8 1,856 1,892 1,880 1,886 

SUJl,IMARY. 

So far as is indicated by this experiment it would seem that sun
flowers are not nearly as profitable a crop to raise as corn. With 
the same cultivation corn produces a third more protein and nearly 
twice as much carbohydrate material as sunflower heads. 

When compared with our common red clover it will be seen that 
an average crop of the latter plant produces nearly twice as much 
protein and more carboyhydrate matter per acre. From this very 
limited experience we are not favorably impressed with the sun
flower as a profitable silage crop. The peas are not considered, as 
a fair average crop was not secured. 



FEEDING EXPERil\IENT8 WITH MILCH COWS. 

J. l\L BARTLETT. 

For the following experiments six cows known by the numbers 
1, 2, 3, 4, 5 and 6 were used. All were grade Jerseys except number 4 
,vhich was a thoroughbred. 

:Xos. 4, 5, 6, were owned by the station and used for experimental 
work the previous year. Nos. 1, 2, 3, were purchased a short time be
fore beginning the experiments. Although they were all fairly good 
cows their condition was not such as to make them most desirable 
for experimental purposes. In comparing one ration with another 
it is necessary to avoid heavy feeding else the differences that one 
kind of food might show in comparison with another might be ob
literated by the excess of nutrients fed in a large ration. It is there
fore essential that a grain ration near the minimum rather than 
the maximum limit should be employed to secure results of any 
value. 

Cow No. 4 was rather old and had also been receiving more grain 
than could be used in experimental feeding, consequently she shrank 
rapidly in flesh and milk yield when put on the smaller ration. 

Nos. 1, 2, 3, had been fed quite liberally on cotton seed meal by 
their previous owner and a reduction in their grain, together with 
the effect of transporting them 100 miles in very cold weather,caused 
a very material shrinkage in the milk flow. No. 1 proved to be worth
less for our work as she leaked her milk quite badly, and was 
changed for another animal during the latter part of the first ex
periment. 

The cows were so nearly of a size that they were all fed alike. 
They ·were weighed at the beginning and end of each period. The 

milk of each cow was carefully weighed at each milking and samples 
taken during the last five days of the periods were analyzed and 
the results taken as an average for the period in which they were 
obtained. All food given the cows was weighed as was also the 
water they drank. 

The temperature of the stable was taken morning, noon and night. 

EXPERIMENT I. 

.WHEAT MEAL COMPARED WITH CORN MEAL. 

It occasionally happens as was the case in the fall of 1894 that 
the crops in the corn raising belt are cut off through drought or 
other causes while those in the wheat belt are bountiful. At such 
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times the country is therefore deficient in its corn supply and the 
price of that grain advances. On the other hand wheat is plentiful 
and sells at a low figure. At the time this experiment was made 
corn was selling at ten cents more per hundred pounds than wheat 
meal and dealers in this section said they were selling more wheat 
for feed than corn, and farmers naturally were asking which was 
the more economical grain to feed at those prices. Chemical analysis 
shows wheat to be slightly richer in protein and to contain on the 
aYerage less moisture than corn meal. We should therefore consider 
it ,vorth more pound for pound to feed and the following data would 
seem to sustain that position: 

THE TWO RATIO~S FED DAILY. 

RATION I. 

Timothy hay, 18 pounds. 

Wheat meal, 5 pounds. 

Cotton seecl meal, 2 pouncls. 

RATION II. 

Timothy hay, 18 pounds. 

Corn meal, 5 pounds. 

Cotton seed meal, 2 pounds. 

TABLE VIII. 

COllPOSITION OF FOODS USED. 

13.18 Tilnothy hay .................. · 1 

"'heat 1neal. .................. . 

4,37 

2.10 

Corn 1neal. .................... · 1 

Cotton seed meal..... . . . . .. . 

14-.98 

8.17 

1.4-2 

7,17 

TABLE IX. 

5.87 29.03 

12,81 2,62 

9,17 1.90 

42.31 5.62 

45.08 2047 

71.06 2.12 

68,76 3,77 

23.65 13.08 

FOOD CONSU)IED BY EACH COW FOR EACH PERIOD OF TWENTY-ONE DAYS. 

PERIOD I. PERIOD II. PERIOD III. 

Timothy hay 348 lbs ......... Timothy hay 348 lbs ...... Timothy hay 348 lbs. 

Wheat meal 105 lbs ........... Corn meal 105 lbs ......... Wheat meal 105 lbs. 

Cotton seed meal 42 lbs ...... Cotton seecl meal 42 lbs ... Cotton seed meal 42 lbs. 
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TABLE X. 

*DIGESTIBLE NUTRIENTS CONSUMED BY EACH COW. 

PERIOD I. PERIOD II. PERIOD III. 

Pounds. Pounds.I Pounds. 
Protein . . . . . . . . . . . . . 37 .51 Protein .. • •..••.••• 32,29 Protein ............. 37.51 

Carbohydrates ........ 237 .57 Carbohydrates ..... 237 .35 Carbohydrates ...... 237 ,5; 

E'at . . . . . • . . . . . . . . . . . • . . 12.55 Fat....... . . . . . • . . . • 14.19 Fats . . • . . . . . . . . . . . . . 12.55 

Total .............. 287.63 Total ............ 283.831 Total ............ 287.63 

Nutritive ratio 1 to 7.09. Nutritive ratio 1 to s.7, :N"utritive ratio 1 to 7.09. 
I 

* American coefficients were used-those given for wheat middlings were used 
for the wheat meal. 

TABLE XI. 

WATER DRANK DAILY (POUNDS). 

NUMBER OF Cow. 

First period . . . . . . . . . . . . . . . . . . . . . . . . . .. 57 

Second period . . . . . . . . ................ . 64 

Third period ....•....................... 

2 

60 

65 

70 

4 

68 

77 

81 

58 

59 

60 

57 

57 

6(1 
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TABLE XII. 

COMPOSITION OF MILK FOR LAST FIVE DAYS OF EACH PERIOD. 

Cow 1. I Cow 2. I Cow 3. I Cow 4. j Cow 6. 

r:i:. ri. r:i:. r:i:. r:i:. :s ...; ~ ...; ~ ...; ~ ...; ~ .,.,; 
0 d 0 d 0 d 0 d 0 d 
r:r.i ~ r:r.i I~ r:r.i ~ r:r.i ~ r:r.i ~ 

% 
r~35 1l~s2 

% % % % 
r~ I % 

% 
January 11. ••.•••••.••••• 13.39 4.60 12.26 3.60 12.90 .60 14,98 5.20 

January 12 ..•••••.••.•••. 13.48 4,45 13.84 4.55 12.42 3.75 12.63 3.95 14,55 4.75 

January 13 .•••.•••••••••. 13.34 4.30 13.69 4.40 12.20 3,45 12.62 4.05 HAS 5.00 

January 14 •.•.•••••••.•.• 13,42 4.20 13,80 4,60 12.ss 4.10 13,04 4.70 15.09 5.10 

January 15 .•••••••••••••. 13.73 4,40 13.81 4.40 12.87 3.90 13,05 4.60 15.18 5,35 

--------------------
Average ............. 13.47 4.34 13.79 4.51 12.52 3.76 12.85 4.38 14.85 5.08 

February 1. •••••••••••••. 13,52 4.15 14,33 4,75 12.8s 3.80 13.78 4.85 15.1!) 5,15 

February 2 •••..••.••.•••. 13.36 4.30 13,94 4.65 12.74 4.10 13.28 4.40 14.95 5.30 

February 3 .•.••••••••.••. 13,71 4.70 14.02 4.80 12,75 3.07 13,09 4,40 15,25 5,45 

February 4 •••••.••••.•••• 13.62 4.60 14,39 4,95 12, 71 3,80 13.32 4,30 15.40 5.40 

February 5, ........ .... 13,23 4,20[ 13,89 4.15 13,01 4.10 13.86 4.90 15,10 5.15 
---i-

Average ............. 13.49 4,39: 14,11 4,66 12.82 3.77 13.47 4,57 15,18 4.29 

February 22 •••••••.•• ... ...... ······ 14,36 4.85 13,35 4,10 13.94 5,00 15,21 5.30 

i~ebruary 23 •••••••••.•••• ...... ...... 14,63 4.20 13.32 4,40 14.34 5.15 15,81 5.55 

February 24 .•••.•••.•.•.• ...... ..... 14,32 5.00 13,46 4,35 14.50 5,45 15,68 5,55 

February 25 ••••..•••••••. ..... ....... 14.65 5.20 13.61 4,50 14.48 5,65 16.05 5.75 

February 26 • • . • • • . • • •.• ..... ...... 14.54 5.20 12.i7 4.00 14,36 5,40 15,02 5.30 

-- ---- ----------
Average ....... ..... I ... . ..... 14.50 4.89 13.30 4.27 14.32 5,331 15.55 5.49 
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TABLE XIII. 

:MILK YIELD PER WEEK I~ POUNDS, AND AVERAGE TE)IPERATURE OF STABLE. 

o.; 
;rs ~Ul\IBER OF Cows . .... ..::: 
f§ 

DECE)IBER 26 TO ,JANUARY 15. 0 .... 

I I I I 

~-== ,::: ~ 
1. 2. 3. 4. 6. ~, 

First week ...... .............. ...... . ....... 114 147.8 156.5 143.6 125.6 

Second ·week .....••...........•...... 41 104.3 147 155 126.6 115.1 

Thircl ·week ........................... 47 112.8 142.5 159 ll!l.3 119.9 

,JANUARY 16 TO FEBRUARY 5. 

First week .. ...... .... ~ ......... 45 105.3 141.3 153.9 114.8 121.1 

Second ·week ......................... 44 106.1 139.1 152.7 114.3 120 

Thircl week ........... ............... 41 100.8 140.6 148.9 111.7 118.5 

FEBRUARY 6 TO FEBRUARY 26. 

First week .. .............. .... . .... 38 132.7 140.6 101.5 113.9 

Second ·week ......................... 49 127.5 141.3 98.7 114..6 

Third we.Pk ....................... ... 44 126.0 134.6 87.3 111.4 
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TABLE XIV. 

WEIGHT OF COWS, WEIGHT GAINED. WEIGHT LOST, :'.\IILK, SOLIDS AND FAT 

PRODUCED BY EACH COW (POUNDS.) 

~ 
C.) 

::: ...;;; -~ rfl 

bJJ .s 
...;;; 

~ 
..., 

it ~ 
..:::: i, 

~ 
bJJ ~ ~ ·s "8 "8 ~ 0 

E::: ~ ~ i 0 u [/) i:.. 

17-65 

PERIOD I. 19,73 

830 I 5 ...... '1
1 

336 

930 I 15 ...... I 437.37 

3 880

1

...... 51 469.37 

830 I .... 15 i 389.50 50.17 17.05 

859 · 8 . . . ! 360.75 53.58 18.32 

(Wheat meal.) 

21 days. 

45.26 14.58 

60.32 

58.i7 

: I I ·-- -- ___ i ___ --- ---
Total ...................... 1 ...... 1...... 28 20 ! 1,992.99 268.10 87,33 

I ! 

Total omitting I ............... i..... .. . , ............ ] 1,656.99 222.84 72,75 

Daily yield ................ ·]" ......... 
1 

............ 1 19.73 2.65 ,bi 

I 1 835

1 

.. . .. 18 i 322.25 43.54 14.15 

PERIOD II. i . 945 .. .. . . 30 I 421.00 59.40 l9,(i2 

(Corn meal.) ! 8751... . 20 I 455.37 58.11 17,09 

21 (lays. J 4 815 ,.... .. 6 : 340.87 45.88 15,58 • 

8671=--2-! 359.62 54.57 ~·02 

Total ....................... . ...... [...... 76 I 1,8£i9.n 261.50 85.46 
, I : 

TotalomittingJ .............. , ....... [ ...... : ...... 11,576.86 

Daily yield................ . ! ..... \ ..... • I ..... I 

2 915 I 10 i, .... " I 386.25 
PERIOD Ill. 

3 855 ! 51 ..... i 416.oo 

so4 
1 

...... , rn I 2s7. 50 
(Wheat meal.) 

21 days. 

18,78 

21i .96 71.31 

2.60 ,85 

55.99 18.88 

55.39 17,78 

41.17 15,32 

52.84 18.66 . G S65 I 10

1

1 ..... i 339.75 

: ,--1----1--- ------
Total .............. ········1······' ...... i 251l rnl l,430.00I 205.39 70.44 

Daily ............................ ; ..... · \ ...... [ ............ 
1 

li .03 2.4-5 .84 

Conclusions drawn from the foregoing data. 
1st. Wheat meal pound for pound furnishes more food than corn 

meal, noticeably more digestible protein. Table X. 
2nd. When wheat can be bought at about the same price as corn 

it is a more economical grain to buy. 
3rd. It is more valuable than corn to feed with hay or such 

grains .as barley and oats because richer in protein. 
4th. When fed to milch cows in the proportions given in this 

experiment it produced as much milk and greater gain in flesh, as 
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shown in Table XIV. It is very noticeable that the rations fed in 
Period I and III were more efficient than that fed in Period II. 
While there was a very gradual and uniform shrinkage in milk solids 
through all the periods, due to the advance in time of lactation, the 
fact that the cows all lost weight in Period II and gained again, with 
the exception of No. 4, in Period III, furnishes good grounds for the 
above statement. 

EXPERIMENT II. 

ENSILAGE COMPOSED OF MATURE FLINT CORN, SUNFLOWER HEADS AND 

PEAS AS FOOD FOR MILCH COWS. 

When this experiment was planned it was the intention to use 
the so called Robertson Mixture of corn, sunflower heads and horse 
beans, but as no horse beans could be procured in time for planting, 
Blackeyed peas were substituted. The peas were sown quite late that 
they might not mature too early for the corn and sunflowers. The 
materials were all harvested and put in the silo at the proper stage 
of maturity, the latter part of September. The last of February the 
silo was opened and the silage found to be in most excellent condi
tion, being perfectly preserved and when fed' was much relished by 
the stock. 

The object of making the mixture was to secure a more nearly 
balanced ration than is furnished by corn alone. The peas were 
added to increase the protein and the sunflower heads the protein and 
fat, the seeds being very rich in oil. 

Every farmer is well aware of thegreatefficiency of a pasture grass 
ration,and if we can therefore produce a succulent food for winteruse 
that will approach approximately the composition and digestibiltiy of 
pasture grass,weshall be able in parttosubstituteit for the grainnow 
fed and thereby save something of the enormous outlay expended by 
farmers for that purpose. 

It is perhaps true that just at the present time protein can be 
more cheaply purchased in cotton seed meal than it can be produced 
on an Eastern farm, but the time is not far distant when we may ex
pect to see that most excellent food Yery materially advance in price. 
The Southern and Western farmers are beginning already to appre
date its value and are feeding large quantities to stock, and we have 
every reason to believe that this practice will increase with the con
stantly growing dairy interests of those regions. 

The details of the experiment are given in the following tables. 
It will be noticed that the grain ration fed the first Period ·was 

light but was thought to be sufficient with the amount of ensilage 
used and just the reason why in the first period some of the cows 
should lose in ·weight and maintain their milk flow and then gain in 
weight and lose in milk flow during the second period, is not appar
ent unless the changes ·were due to variation in the stomach and in
testinal contents at the times of weighing rather than any actual 
gain or loss in flesh. 



AGRICULTURAL EXPERIMENT STATION. 31 

TABLE XV. 

I 

.::: I~ I~ 
~en 
e:io 

~ro=e § .:::.::: ~d 
~ .:l 00.:l 

O c;, ~ 0 ;... 0 .::: 0 
Q ~::: p. ~::i. ~::i. 

1 1-2 1 1-2 30 

50 

Ration I .............................. . 

Ration II ................. . :: 4-71 .... '. ... 
Ration III .................. . 10 I 1-2 3-4 3-4 50 

TABLE XVI. 

FOOD CONSU)IED BY THE FIVE COWS IN EACH PERIOD, 

Periocl I. Periocl II. Period III. Period IV. Period V. 

Pouncls. Poumls. Pouncls. Pounds. Pounds. 

Hay ..... . 700 Hay .. . . . . . 740 Hay 700 Hay .. . . . . . 700 Hay . 700 

Silage ..... 2,100 Silage ..... 3,500 Silage ..... 2,100 Silage ..... 3,500 Silage ..... 2,100 

Corn meal, 210 ................ Corn n1eal, ~10 Corn meal 105 Corn meal 210 

C. S. meal. 105 ...... .... ...... C. S. meal . 105 C. S. meal, 5<>1 -z c. S. meal, 105 

Bran ....... 105 ................. Bran ....... 105 Bran ...... 52! Bran .. . .. 105 

TABLE XVII. 

CO)lPOSITION OF .FOODS USED. 

I...; ..a I..: 11 .::: I ..,:; +a ~s = .sf c;, ..., .::: .::: 
I 

c;, 
B~ t8 !:>Jl O C) !g 20 :,) B6fe) ,.., ... ~;..i 0;... .0;... ~~~8 

....... 
i~ OOc;, ;...c;, ..... CJ ~ c;, 

<.::.. ~A ~~ z .... C) p. ~.::.. 

}lay-bluegrass .......................... 5.10 4.92 6.81 30.00 49.78 3,39 

Corn meal ····· ······················ .. l!.98 1.42 9.17 1.90 68.76 3,77 

Cotton seed meal ............. ·········· 8.17 7,17 4-2.Rl 5.62 23,68 13,08 

Bran ..... ................................ 11.91 5.78 15.42 8.99 53,87 4,03 

Silage ...........•... ..................... 76.31 1.81 2.89 5.56 12.17 1.26 
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TABLE XVIII. 

TOTAL AND DIGESTIBLE NUTRIENTS CONSUllED BY EACH COW FOR EACH PERIOD. 

I 

Period I. jPeriod II.IPeriod III.IPeriod IV.I Period V. 
Poumls. Pounds. Pounds. Pounds. Pounds. 

(Total.) 
I 

I 
I 

Protein ..••. ....... ....... 37 .65 

I 
30.28 37.65 37.72 36.32 

Carbohydrates ....•........ 237 .22 
I 

242.34 237 .22 261.32 229.31 

Fat ....••...••••••• .. ...... 14.20 13.80 14.20 16.13 13.91 

Total organic matter .. 289.07 286.42 289.07 315.17 279.54 

Eaten daily ...•..........•.. 20.6 20.4 20.6 22.5 19.9 

(Digestible.) 

Protein. ................... 26.17 18.80 26.17 24.9'1 24.39 

Carbohydrates . .. ....... 165.40 166.87 165.40 I 183.46 157.95 

Fat ........•..••..•.• .. .... 11.80 10.79 11.80 12.05 11.39 

Total organic matter .. 203,37 W6.46 203.37 220.43 193.73 

Eaten daily ..... ... ·······1 14.5 14,0 14.5 15.7 13.8 

~utritive ratio . ......... lto7.33 1 to 10.02 1 to 7 .33 1 to 8.45 1 to7.53 

TABLE XIX. 

AVERAGE AMOUNT OF WATER DRANI( DAILY BY EACH COW. 

I 

1. I 2. I 3. I 5. I 6. Pounds. Pounds. Pounds. Pounds. Pounds. 

Period I ···············- .............. 35 38 48 29 37 

Period II ...•......••.•...•.......•... 26 38 46 37 35 

Period III ··························· 36 47 61 48 44 

Period IV .....•...••..............•.•. 43 49 62 47 47 

Period v .............................. 44 49 61 47 4 
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TABLE xx. 
AVERAGE COMPOSITION OF MILK FOR LAST FIVE DAYS OF EACH PERIOD. 

cows. 1. 2. 3. 5. 6. 

i i * * i 
I ~ I ~ I ~ I ~ I ~ 00 00 00 00 00 

3 I $ I 3 J ~ I ~ J 0 
..., 

0 
..., 

0 0 
..., 

0 d d d d ~ rJ) ~ Cl)_ ~ Cl)_ ~ rJ] ~ Cl)_ 

Pc,lod J. ••••..•••..•. ••· 113,78 4.33 H.18 5.04 12.87 4,13 12.57 4,07 14.SO 5.27 

Period II................. 13.50 4.2{) 13,77 4,78 12.42 3,98 12.38 3.67 15,04 5,42 

Period III ..... ......... rn.3u 4.19 14.25 4.97 12,99 3,9;· 12.29 4.07 14,39 4.54 

Period IV ........... 13.81 4.31 14.36 4.81 13.19 3,94 12,74 4.07 14,33 5,05 

Perio<l v ...... ..... 13,81 4,44 14,77 5.04 13.87 4,39 12.88 4.25 13.95 4,74 

'l'ABLE XXL 

TEMPERATURE OF STABLE AND YIELD OF MILK FOR EACH COW PER WEEK. 

MILK PRODUCED BY Cows. Li:: I 
2~~t~--1-1 _:_1_ 
c:i a2';l·ai I 1. 2. 3. 5. 6. 
E-,..., 00 ~.= Lbs. Lbs. Lbs. Lbs. Lbs. 

March 16 to March 29. 

First week ........................ . 

Second week .••••........•.......•. 

March 30 to April 12. 

]first week ....................... . 

Second week ...................... .. 

April 13 to April 27. 

]first week. • . . • • . • • . . . . . • . ••..... 

Second week ...•.••••..••...•.•.•.• 

May 4 to May 17. 

First week ••..•.•..•....•.••...•..•• 

Second week . . . . .. . . .. ..... 

May 18 to :\'.lay 31. 

First week ..........•.... 

Second week . • . . . . . . . . . . . • . . • • . ... 

45° 

50° 

50° 

52° 

540 

58° 

70° 

63° 

58° 

65° 

97.8 102.9 137,7 

102.5 107 .4 136,1 

91.3 

88,3 

92,4 121.3 

90.8 113.0 

86.8 94.3 119,0 

101.0 106,0 123.6 

100.9 97,0 110.9 

102 3 104,6 113,3 

101.9 98.9 1()'2.9 

105.3 101.5 94,8 

15~l.4 

151.6 

1:'15,6 

131.5 

143,8 

145.9 

140.S 

141.3 

138.1 

135.6 

123,1 

124.4 

121.6 

108.3 

125.1 

139,£1 

133.6 

137,3 

130,9 

145.6 
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TABLE XXII. 

WEIGHT OF COWS-GAIN AND LOSS IN WEIGHT-POUNDS OF :MILK, SOLIDS AND }'AT 

PRODUCED BY EACH COW }'OR EACH PERIOD, 

;... ~'2l :::.1',i .::loo ,~ I oo 00 (!) 
p b.O~ ~ ·~§~ .,-,~re OO'C I '§ s~ ·c:; 8 :::l oob_oi::: .,!:di:: 'O i::: 

•!""'I",...,:, ~-~::, :;::: § ;:: ~ +>:::l 

~ g· :::""' 0 
c;i (!) 0 eJ~8. co c;i O 

CA C!) ~ A ~A Cl1H ia.H 

922 4 200.3 27 ,6 8,67 
Period r. 2 923 23 210.1 29,8 10.60 
14 days. 3 857 14 273.b 35.3 11.34 

5 708 311.0 39,1 12.66 
6 875 247,5 36,6 13.Q5 

Total ....................... . 11 1,242,7 

li,8 

168,4 56,32 

Daily yield . .. ........ .. 2.41 .81 

926 3 179,5 24,9 7 ,65 
Perio<l II. 2 896 22 183.4 25.2 8.76 

14 clays. 3 i:i43 9 234.3 29.1 B.32 
5 715 2 267,1 33.1 9.80 
6 868 .... .... .. 15 229.9 3:.J,7 12.45 

Total ........................ 

1 

......... 1--3-3- ___ 1_8_ 1,094.2 145.0 47,98 

Daily y;::::~i;,;: .......... "i". ·····ii;·.1······;~·· ·::::::::·1 ;;:; :i:i: t; 
14 clays. 3 852 .. .. .. .. .. 12 242.6 31.50 9.63 

6
~ 717 / 3 , .. .. .. . 289.6 36,B 11,80 

853 :~ ___ 8_ 265.o ~2_ 12.83 

Total................. .. . . .. .. . . 25 20 1,185.3 15!).6 51.64 

Daily yield ......................................... , .. .. . .. 17 .o 2,28 ,74 

938 10 2(3.2 28,1 8,77 
Perioc1 IV. 2 9'25 3 201.6 29.0 9.70 

14 clays. 3 840 14 224.1 29.6 8.82 
5 720 2 2t,2.0 35,9 11.48 
6 845 12 270.9 38.8 13,70 

-------- ---- --- --
Total ......... ...... ........ ········· 41 1,181,8 161,4 52,47 

Daily yield .......... .... ... .... .... ......... . ........ 16.9 2,36 ,75 

952 12 207.1 28.6 \'l.20 
Period v. 2 929 13 200.4 2(1.(l 10.10 

14 clays .. 3 860 5 1!)7 ,6 27.4 8.68 
5 723 16 273,8 35,3 11.60 
6 862 23 27fl,6 38.6 13.]0 

Total .......... . 53 16 1,155.5 159.5 52.68 

Daily yield . . . . . .. 16.5 228.0 ,75 
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TABLE XXIII. 

TOTAL AND DIGESTIBLE NUTRIENTS EATEN }'OR EVERY POUND O:F MILK, SOLIDS, 

AND FAT PRODUCED. 

~ii rn 'C 00 ~00 "C. "C,".:) 
0 00 O,".:l o- o;::: 0,".:l ·te ·q ·;::: I . .., I .ET ;:... 
01 t~ c.l""' c.lp. 
o.,..., i:i..:=: i:i..- ~> 

(Total Nutrients.) 

Milk. .. ... ...... .... . ...................... 1.15 J.31 1.22 ].13 1.21 

Soli<ls .. ..... .... ........... .. .......... s.53 9.87 9.05 9,78 9.44 

Fat ·············································· 25.5 29.S 27.98 30.04 28.6 

(Digestible ~utrients.) 

:Milk .................•...........•.........•...•. .s2 .90 .86 .93 .84 

Solids . . . ~ .............................. ........ 6.04 6.77 6.37 6.83 6.07 

l<'at .•...•..............•...•.......•.•........••. 18.10 20.50 19.70 21.02 18.40 

From the data presented in the preceding tables we are warranted 
in making the following summary. 

1st. That the materials composing the silage used can be per
fectly preserved and successfully kept in the silo as late as June 
of the fallowing year. 

2nd. That the pea, sunflower and corn mixture produces a silage 
somewhat richer in protein than corn alone andisverygreedily eaten 
by stock. 

3rd. That to attempt to substitute this mixture entirely for the 
grain ration was not a success as shown by Table XXII, the cows 
shrinkng quite materially in their flow of milk without an increase 
1n its richness. The shrinkage was undoubtedly due to a lack of 
digestible protein as will be seen by consulting '!'able XVIII; the 
total and digestible organic matter consumed was practically the 
same but the protein was considerably less than in Period I. On re
turning to the grain and silage ration in Period III the flow of milk 
was increased to nearly the original yield. 

4th. In Period IV silage was substituted for one-half the grain 
ration, twenty pounds silage for three pounds grain, with good re
sults. All the cows increa.sed in weight and shrank no more in 
mnk than ·would be expected from the advance in time of lactation, 
the solids and fat increasing slightly. 

3 



THE RELATION OF FOOD TO THE GROWTH AND 

COMPOSITION OF THE BODIES OF STEERS.* 

W. H. JORDAN. 

GENERAL CONSIDERATIONS. 

The problems pertaining to animal nutrition are among the most 
difficult of solution of any that confront the. investigator. This is 
due largely to the fact that many of the phenomena, chemical and 
physical, which occur in the animal organism and that are involved 
in the processes of growth, are hidden from the ordinary means of 
observation. An animal eats, digests and assimilates food and as 
a result uses energy and forms tissues of various kinds. We know 
that in some way the food supplies the materials for growth,but such 
questions as the nutritive office of the single compounds of the food 
and the effect upon the animal of varying these compounds in their 
relative quantities, are so far partially answered. Such information 
as we do possessalong these lineshas been obtainedpartly by circum
stantial rather than by direct evidence, and many conclusions 
have been inferential in their nature and are not the 
outcome of direct testimony. Only investigations long continued 
and of the most searching kind are competent to reveal the nature 
and extent of the chemical and physical changes in the animal body. 
The ordinary practical feeding experiments, whHe they may furnish 
guides for practice, explain none of these troublesome problems. 
If one animal increases in weight more rapidly on one food mixture 
than another animal does on a widely different rationwesimply know 
the fact. The explanation of the fact we may infer with a fair 
chance of a wrong inference in some cases. First of all we are not 
sure that the actual growth is proportional to the increase in weight. 
although where the experiment covers a long period of time it is 
reasonable to assume that such is the case. Again, granting that 
great differences in actual growth of tissue actualy exist, we can
not now fully explain, perhaps never can, in what way the food is 
responsible for these differences. The need of fuller knowledge con
cerning the fundamental facts of digestion and metabolism h; a 

* Analyses performecl by ,J. JU. Bartlett ancl L. I-1. l\Ierrill,-the animals in care 
of.A. l\L Shaw. 
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pressing one and the investigator who is using the respiration ap
paratus and other scientific facilities in a search for this knowledge 
has before him great possibilities for valuable service. But this 
lack of knowledge does not constitute a reason why observations of a 
practical character should not be continued. Feeding experiments 
may convince us of certain facts which science shall sometime ex
plain. We should demand, however, that the conclusions derived 
from these experim,ents shall be fortified by all the accurate data 
which it is possible to secure, and so in studying the relation of food 
to growth, it is essential to know not only the amount and kind of 
nutrients supplied to the animals but also the extent and character 
of the growth produced. 

THE PROBLEM STUDIED. 

There is much discus8ion at the present time, of the relative in
fluence and economy of various food combinations. "Stand'ard ra
tions," "narrow ratio" and "wide ratio" are familiar phrases, all of 
which have to do with a wide spread conviction that the manner in 
,vhich foods of different classes are combined has much to do with 
the character of the product and the profit of feeding anima]s. 

It is generally taught that a givenamount of digestible food should 
have not less than a certain proportion of protein in order that it 
may cause a maximum production, and scientific data, practical 
feeding experiments and even common experience appear to warrant 
such teaching. It is claimed, still further, that not only the amount 
but the kind of product is to an extent under the control of the 
food, and the experiments of Sanborn, Henry, Roberts and Georgeson 
,vith swine, Iambs and steers appear to substantiate this claim, cer
tainly so far as it relates to swine. 

In all these experiments the evidence of the effect of the food 
in modifying the composition of the carcass is simply the appar
ent relative amount of the fat and lean tissues, s-ave in certain in
stances where a chemical analysis was made of a portion of the 
carcasses, too small to furnish reliable data. vYith the swine in some 
cases the differences in tht> carcasses in their proportions of lean and 
fat ,vere too unmistakable to allow an erroneous judgment, but with 
the sheep and steers no past experiments seem to have been so con
ducted as to prove thattherations differed ineffectotherthantocause 
more growth or less growth. Moreover, the experiments with 
ruminants for the purpose of studying the effect of food upon the 
kind of growth were not begun with the young animals and con
tinued until they reached a somewhat mature growth, but covered 
only such periods of time as would be required to fatten the animals 
for the market. 

The experiment which is detailed in the following pages had for 
its object a study of the effect of widely different rations upon the 
rnte of growth and composition of the bodies of steers. and it is 
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believed in that twoparticularsit is a distinct improvement upon simi
lar experiments previously conducted: (1) The feeding ,vas begun 
with the animals as calves and continued from seventeen to twenty
sen:>n months or until the steers had attained a size from 870 to 
1:rno pounds. (2) The bodies of the animals, excepting the skins, 
"'ere entirely submitted to chemical analysis. 

PLAN OF THE EXPERIMENT. 

Ollaracter of the steers. Four steer calves were purchased in the 
summer of 189:3 of R. & C. D. Waugh, Starks, Me., and they reached 
the station on June 7th. Their breeding is described in the following 
extract from a letter from the Messrs. ·waugh. "The men that raised 
the calves have kept thoroughbred Durham bulls for over forty 
years, and they are high grades." 

The calves were therefore not full blooded animals but were 
high Shorthorn grades, and were quite uniform in quality. One pair 
was two or more months older than the other two, and in dividing 
the animals into two lots one older and one younger animal were 
assigned to each lot. At the time when the experimental feeding 
began the age of the calves ranged from five to seven months. 

The rations. The steers were fed alike until the last week of August, 
1893, at which time the feeding of the experimental rations begun. 
On September 1st, the animals were weighed for the first time and 
from that date a record of the daily rations and weekly changes 
in live weight was kept until the end of the experiment 

The grain rations consisted of mixed grains with both lots. At first 
Steers 1 and 2 were fed a mixture consisting of one part linseed meal 
one part corn meal and one part wheat bran, by weight.This mixture 
was continued until January 22, 1894, when it was changed to one 
consisting of two parts linseed meal, one part corn meal and one 
part wheat bran, which was continued throughout the remainder 
of the experiment. Steers 3 and 4 were fed d'uring the entire ex
periment on a grain mixture consisting of two parts corn meal and 
one part wheat bran, by weight. 

The coarse food consisted entirely of hay, except in the winter 
1893-4 when corn fodder and corn silage were also fed. At no time 
was the daily ration what would be considered heavy feeding. The 
object of the experiment was to discover the specific effect of quite 
different rations rather than to produce the largest possible animals 
vdthin a given time, and to this end the rations were restricted to a 
moderate quantity, on the ground that less vicissitudes would attend 
the experiment and that any thing approaching an excess of food 
would' tend to obscure the influence of a more or less favorable com
bination of nutrients. 

At the beginning, the daily ration ,ms five pounds of hay or its 
equivalent and one pound of mixed grain, and the largest ration 
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fed to any steer during the entire experiment was thirteen pounds 
of hay and eight pounds of grain. Considering the small amount of 
food eaten, the growth of the animals was very satisfactory. 

As can be readily seen, neither of the rations fed can be con
sidered as unusual. Neither one is unlike what might be found in 
the practice of many cattle feeders. Neither one includes extra
ordinary materials or proportions of nutrients. The one was com
pounded to a nutritive ratio not unlike the German standard rations 
for growing animals, and the other was made up so as to represent 
what is called a "wide ration." Both rations were consistent with 
health and a normal development of the animals and doubtless both 
would be included within the limits of good practice, if these limits 
are to be bounded by the extremes of opinion among practical feed
ers. 

The essential difference between the two rations lies in the 
marked difference in the proportions of protein which they contained, 
and the discussion of results centers around this fact. Certainly it 
cannot be claimed in either case that there was a deficiency of bone 
making material or that any other especially abnormal cond'ition 
prevailed. 

The manner of the experiment. Throughout the entire time the 
steers were stall fed, mostly, as prevfously stated, upon dry food. 
During all seasons they were allowed exercise in a large yard, ex
cepting dudng rain storms or the severest winter days. The food 
was ,Yeighed out daily and the animals were weighed on three con
secutive clays of each week, the averages of these three weighings 
being taken as the actual ,,,eights. The grains were not weighed 
out separately on each day, but were mixed in large quantities, 
the total daily ration being obtained by a single weighing. Each 
new mixture of grains was sampled and the samples were submitted 
to chemical analysis. Analyses were also made of the corn fodder 
and silage eaten, but not of the hay. 

It is a matter for congratulation that the experiment progressed in 
an unusually satisfactory manner. The animals were continuously 
in good health and no accidents or disturbances of any kind occurred 
to mar the success of the work, which, considering that the experi
ment coYered more than two years time, must be regarded as a piece 
of good fortune. 

In January and February 1895 two animals, one from each lot, 
Nos. 1 and 4, were killed and analyzed. These steers had been fed 
experimentally about seventeen months and weighed 958 and 870 

pounds respectively. The othertwo animals,Kos. 2 and 3 were fed tor 
more than ten months longer or until during December 1895 and 
,,,eighecl wh0n slaughtered 1300 and 1280 pounds. T.aese latter ani
mals had been fed therefore over twenty-seven months. 

As the animals were slaughtered, the blood, the various organs 
and the carcasses were weighed and all theseparts were immediately 
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prepared for analysis, the main object of the experiment being to de
termine the actual quantities of ash, protein and fats that had been 
produced in the bodies of the several steers. 

The food. The grains were purchased in the Bangor market. The 
hay fed was mostly timothy and was nearly all raised on the College 
Farm. The corn fodder and silage were also from corn produced by 
the experiment station in 1893. 

The composition and digestibility of the foods. As before stated the 
grains were mixed in large lots and samples were taken for analysis. 
No analyses were made of the particular hay eaten, but it is assumed 
to have a composition similar to the average composition of the hay 
produced on the College Farm during five previous seasons.* 

The corn fodder and silage are assumed to have the same compo
sition as the entire lots of southern corn and field corn for the 
year 1893.** 

Table XXIV shows the composition of various foods. 

* 8ee Report Maine Experiment Station, 1889, p. 39. 
** See Report Maine Experiment Station, 1893, p. 27. 
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TABLE XXIV. 

COMPOSITION OF THE FOODS, 

COMPOSITION AS FED, 

Hay (assumed) .....•.••...•.•......••..•..•. 
% % % % 
13.0 4,12 6,76 28,55 

Southern corn fodder (or silage)........ .. 84.0 1.2 1.8 4.4 

Field corn fodder ( or silage) •.. 

Mixed grains, feel steers 1 ancl 2 : 

Lot mixed August 25, 1893 .... , ............ . 

80,5 1.2 2,4 4.1 

11.34 3,98 19,37 6.07 

December 20, 1893.. ........ .. 11.25 4,28 21.43 6,71 

January 22, 1894 .. .. .. . ... .. .. • ll.32 4,55 25.18 7 .48 

February 23, 1894 .............. 10.90 4.87 24.62 i ,77 

April 4, 1894 ..................... 10.95 4,81 25.lli 7 .19 

,June 16, 1894 .. . . .. . • . • . .. .. . .. • 10.56 4.52 26.06 7 .02 

August 22, 1894............ . . . .. 9,88 UH 25.94 7 .25 

October 20, 1894.. ...... ......... 9.84 4,29 25.35 7,11 

December 31, 1894. ............ l•J,54

1

4.10 24.19 7,49 

February 4, 1895 ....••.•......•. 1:.15 4.19 23.44 7,38 

April 30, 1895 .. . .. .. • .. .. . 11.67 4.17 27 .44 7 .37 
I 

% 
44.66 

8,2 

11.3 

53,51 

% 
2,91 

,4 

,5 

5,73 

51.16 5,17 

-15,93 5,54 

4(1,70 5,14 

46.84 5,03 

48.35 3,49 

48.38 3.94 

48.97 4,44 

48,58 3,10 

48,32 2,52 

47,15 2.20 

,Junell,1895 .................. 10,76 4,18 26,62 7,21 47,791 3.44 

Average ................................ 11.2 4.4 24.6 7.2 48,5 4.1 

Mixed grains, fed steers 3 and 4 : 

Lot mixecl August 25, 189~ .........•....•••• 12,79 3.20 11.75 3.84 63,73 4,69 

December 20, 1893 .•..•....... 12.39 2.70 11.90 4,42 6-1,34 4,25 

February 23, 1893 .......... 11.94 3,39 1] .50 4,71 64,01 4,45 

April 4, 1S93 ................ 11.65 3,35 12,68 4.87 62.80 4.65 

June 16, 1893 ............... 11.02 3.30 11.Si 4.62 66,43 2,76 

August 22, 1893 ................. 10,47 2.!ll 12,25 4.26 65,44 4.67 

October 20, 1893..... .. .. .. .. .. . 10,34 2,50 12.06 3,91 66.91! 4.28 

Average .................................. 11.5 3.1 12.00 4.4 64,8 4.2 

The digestion coefiicients used are stated below and are the aver
ages of German and American results in the case of the corn meal 
and linseed meal, and the American averages alone for the bran, 
hay and silage. The coefficients for the mixtures are calculated 
from the coefficients of the single grains. 
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TABLE XXV. 

DIGESTION COE:FFICIENTS. 

Hay-average for Timothy, all kinds 

Corn follder and silage, field corn... . . . . . , ..... 

Southern corn ........ . 

Grain mixture, Steers 1 and 2 •.••••••..•....•.. 

Steers 3 aml 4 .................. . 

49 

68 

49 

80 

73 

ti 
:5 
"" 

ri 
. ..:: 
~~ 
8E 

5'-' •) 63 

75 77 

71 66 

50 78 

47 85 

57 

83 

75 

S5 

EFFECT OF THE r,,·o RATIONS UPON THE INCREASE OF LIVE WEIGHT. 

The grain mixtures which the steers received were in the foUovdng 
proportions: 

STEERS 1 AND 2. 

Linseell meal, 2 parts. 

Corn meal, 1 part. 

W1ieat bran, 1 part, 

STEERS 3 AND 4. 

Corn meal, 2 parts. 

Wheat bran, 1 part. 

The coarse foods consisted of hay, with more or less silage dur
ing the first winter. 

The quantities of grain fed daily were alike for all steers, ex
cepting s]ight differences during the first few weeks. The amounts 
of coarse foods eaten daily differed somewhat with the several ani
mals being least for Steer 1, most for Steer 2 and alike for steers 3 
and 4. 

From the preceding data haYe been calculated the quantities of 
food and amounts of dry and digestible material consumed by the 
several steers. 

This has been done not only for the entire time that the steers 
were fed, but also for the first fifteen months in periods of three 
months each. There is shown also the nutritive ratios of the rations 
and the relations between food consumed and thegain in live weight. 

The tables which immediately follow are as follows: 
Table XXVI to XXIX. The foods eaten and gains of live weight 

by periods of four to six weeks for the entire experiment. 
Table XXX. Summary of Tables 1 to 4. 
Table XXXI. Dry matter and digestible matter eaten by the 

four steers during the entire experiment, with relation of food 
to growth. 

Table XXXII. Summary of Table VI. 
Table XXXIII. Dry and digestible matter eaten by the four steers 

during the first fifteen months of the experiment, considered in 
five periods, with relation of food to growth. 
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Table XXXIY. Daily food consumption and grovdh of steers 
dnrjng first fifteen months of the experiment, considered in five 
periods .. 

TABLE XXYI. 

:FOODS EATEN AND GAINS OF LIVE WEIGHT.-ENTIRE EXPERIMENT. 

STEER 1. 

DATES, 

1893, September 1-2S ................ .. 

September 2S-October 26 ...... . 

October 26-November 30 ....... . 

November 30-December 28 ..... . 

December 2S-,Tanuary 25 ...... . 

1894, January 25-Febrnary 22 ........ . 

February 22-1\Iarcll 29 .......•.... 

March 29-April 26 ............... . 

April26-May 31. ................ . 

May 31-June 28 ................ .. 

June 28-July 26.... . .......... . 

July 26-September 6 ............ . 

September 6-0ctober 4 ......... . 

FOOD EATEN. 

00. 
;.., ii ; .... I . 00 0 <l)':l 

c I~ QJ ~~ i= a.::: ~a one.,.. i:: ·~~g c ~~~:; 
~c w 8.S 8. !E's T z ....,p.. 

28 f ..... 

28 109 

*616 

*214 

31.nl 

45.51 

35 

28 

28 

2S 

35 

28 

35 

28 

28 

42 I 

28 

228 ......... . 

196 

136 

56 

70 

56 

148 

82 

t300 98 

t700 111 

t875 140 

t6(18 112 

t860 140 

280 .......... 112 

280 • .. ... .. . 112 

420 ..•••.•. 

280 ......... . 

193 

140 I 
October 4-November 1 . .. . • •. .. . 28 280 .... ...... 144 

WEIGHT. 

00 
I ii ::,. I ii 
~~ 1 .erg .,.:::i;: 

~g ~ ~§ .::: 
..... p.. ~ :!:IA 

221 257 3(i 

257 279 22 

279 327 48 

327 363 36 

363 397 34 

397 447 50 

447 514 67 

514 544 30 

544 630 86 

630 681 51 

681 707 26 

707 758 51 

758 803 45 

803 851 48 

November I-December 6........ 35

1 

350 . . .. . . . . .. 249 851 903 52 

December 6-January 3 .... .. . . . . 28 280.... .. .. .. 224 903 935 32 

1895, ,January 3-January 28 ............ 

1 

24!1. 245 ~ 196 I 93,5 9581 ~ 
Totals ........................... 

1 

514.5: 3,414 4,173 2,211 [ i...... . .. .. . 737 

* Fiel<1 corn. t Southern corn silage. t Field corn silage. 
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TABLE xxvrr. 

FOOD EATEN AND GAINS OF LIVE WEIGHT-ENTIRE EXPERIMENT. 

STEER 2, 

FOOD EATEN, WEIGHTS, 
rn 
>, 

ii ;.. i, ii ::l 
'O ,0 o I rii I ii I ii .0. .0. 

DATES. 
0 i ta;,':! 'O oo-c 3-g i 1 

>. E'O 1:lll:::: ~.s § ~g ,,:; :::: 
0 ::l oeo~ g .... ~ 0 :::: ·; 
z ~ o.S·;; ~ );l ~D~ .s~ r;;i C!:l 

I 
29.51 

I 
1893, September 1-28 ..••• ······· ..... 281 •.•.•• *963 345 398 53 

September 28-0ctober 26 ......•• 28 147 *315 43.5 398 424 26 

October 26-November 30 .... .... 35 280 , ......... 81.5 424 451 27 

November 30-December 28 ..... 28 224 ........... 61 451 482 31 

December 28-January 25 ...•.•.. 28 161 t300 98 482 512 30 

1894, January 25-February 22 ..•...•.. 28 S4 t700 111 512 563 51 

February 22-March 29 ........... 35 105 t875 140 563 625 62 

March 29-April 26 ...•••••..••.•. , 28 88 t700 112 625 675 50 

April 26-1\Iay 31 .................. 35 183 t875 140 675 749 74 

l\lay 31-June 28 ............. ..... 28 308 . ....... 112 749 782 33 

June 28-July ~ .................. 28 308 ......... 112 782 812 30 

,July 26-September 6 .........•... 42 462 193 812 860 48 

September 6-0ctober 4 .......... 28 308 .......... 140 860 897 37 

October 4-November 1. .......... 28 308 ........... 144 897 920 23 

November I-December 6 ..•..... 35 385 ......... 249 920 !1158 38 

December 6-January 3 •.•..•..•• 28 308 .... .... 224 958 987 29 

1895, January 3-,January 31 .....•.•.•.• 28 308 .......... 224 987 1,023 36 

January 31-February 28 .,, ...•... 28 308 .......... 224 1,023 1,040 17 

February 28-March 28 ..•••.•••.. 28 308 ......... 224 1,040 1,075 35 

March 28-April 25 ................ 28 308 ·········· 224 1,075 1,105 30 

April 25-1\lay 30, ••..••..••..•.... , 35 385 ......... 280 1,105 1,140 35 

~lay 3u-June 27 . ........ , ...... 28 308 ·········· 224 1,140 1,158 18 

,June 27-August 1. ··············· 35 385 .......... 280 1,158 1,185 27 

August l-August29. ·········· 28 308 ..... .... 224 1,185 1,223 38 

August 29-September 26 .•••..•.. 28 369 ·········· 224 1,223 1,255 32 

September 26-0ctober 31 •..••.•. 35 455 .......... 280 1,255 1,268 13 

October 31-November 28 ....••••. 28 364 ······ ... 224 1,268 1,307 39 

November 28-December 23 .....• 24! 318! ..... ... 196 1,307 1,300 -7 
---- ---- ---1~~1 -Totals ....••...•..••..••••••....•..... 843.517783,51 4,72814,818.5 !l69 

· * .Field corn. t Southern corn silage. :t Fiern corn silage. 
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TABLE XX VIII. 

FOODS EATEN AND GAINS OF LIVE WEIGHT-ENTIRE EXPERIMENT, 

STEER 3. 

FOOD EATEN. 

DATES, 

1893, September 1-s~·ptember 28, .•... 28 ••.. *7821 29 

*261.5 45,5 September 28-0ctober 26, •.. , .•. 28 128 

October 26-November 30......... 35 

November 30-December 28 •.•• 

December 28-January 25 ..•.•... 

28 

28 

1894, January 25-February 22 .. , . .• . . . 28 

February 22-March 29........... 35 

l\Iarcb 29-April 26 ••.•.• , • . . . • . . 28 

April 26-1\fay 31. ........ , ..... , 35 

l\lay 31-June 28. . ... .. •. . ... . . • • . 28 

,June 28-July 26................... 28 

July 26-September 6 .•.. , .••. , . . 42 

September 6-0ctober 4 .• . . . . . . . . 28 

October 4-November 1. ......••.. 

November I-December 6 .•....•. 

December 6-January 3 ......... . 

28 

35 

28 

1895, January 3-January 31..... .. . . . . • 28 

,January 31-February 28 .....•... 

February 28-1\iarch 28 .....• , , .. 

l\Iarcb 28-April 25 ........... . 

28 

28 

28 

April 25-1\lay 30.... •• . .. •. 35 

l\Iay 30-June 27................... 28 

,June 27-August 1. ..•.......•.... 35 

August I-August 29 . .. . • .. .. .. .. . 28 

August 29-September 26......... 28 

September 26-0ctober 31, .•••... 35 

October 31-Novernber 28. .• . . . . . . 28 

245 •••• ••• ... 81.5 

196 •••• 

136 

56 

70 

56 

148 

t3001 

82 

98 

t700 111 

t875 140 

t700 112 

t875 140 

280 .... ...... 112 

28U .......... 112 

420 .......... 193 

280 .......... 140 

280 ..... 

350 •.•• 

280 ..... 

144 

249 

224 

280 ••••• ..... 224 

280 .•••• 

280 

280 

224 

224 

224 

350. ••. .•. .. . 280 

280 .......... 224 

350 280 

280 .......... 224 

332 ... .... .. 224 

420 .• , • . . . . 280 

336.... ••. . . . 224 

November 28-December 10.... .• ll!I 138 · · .. · · • · · 

Totals ............................... 833.5 6,811 4,493.n5 

92 

4.,737 

WEIGHTS, 

285 309 24 

309 331 22 

331 361 30 

361 

38!'} 

389 

410 

28 

21 

410 453 43 

453 509 56 

509 559 50 

559 621 62 

621 661 40 

661 701 40 

701 750 49 

750 780 30 

780 

801 

862 

801 

862 

875 

21 

61 

13 

875 913 38 

913 

950 

950 

994 

994 1,036 

37 

44 

42 

1,036 1,080 44 

1,080 1,114 34 

1,114 1,127 13 

1,127 1,163 36 

1,163 1,208 45 

1,208 1,248 40 

1,248 1,290 42 

1,290 1,280 10 

•..•. 1,015 

* Field corn. t Southern corn silage. t Field corn silage. 
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TABLE XXIX . 

. J"OODS EATEN AND GAINS OF LIVE WEIGHT-ENTIRE EXPERDIENT. 

STEER 4. 

FOOD EATEN. WEIGHTS. 

00 ...., 
00 

;:... 
c:i c 

DATES. 
:::i ;..; I 00 I 00 I 00 ri 00 

c 1 C,.)C)~ ro OOrej d~ I"= I"= ...., "=o.oi:: ~.s § . ..,i:: _i:: ·= § 0 "=c::::I ~g ::§ c:i &~ 8. 
• .., c:i O c:i O z 

== 
~ S'nA ""'A ~~ ~~ 

28\ ...... 1 29.51 
I 

1893, September I-September 28 ...... *763 318 33Sj 20 
I i 

September 28-0ctober 26 ....... 2s 12s! *251.i 35.5 338 366i 38 
I 

October 21i-November 30 ...• .. 35 2451 ......... 81.5 366 385i rn 
November 30-December 28 ...... 28 191.il ........ 82 385 40lj rn 
December 28-January 25 ······· 2S 136[ t300 98 401 4241 23 

1894, January 25-February 22 ......... 2S 56 t700 111 424 468 1 44 

February 22-1\Iarch 29 ........ _. .. 35 70 t875 140 468 5251 57 

1.Vlarcl1 "!9-April 26 ....••.......... 28 56 t700 112 525 573! 48 

April 26-1\fay 31 ........... ...... 35 1481 t875 140 573 628
1 55 

May 31-June 28 ................ 28 2801 ······ .... 112 628 680: 52 

,June 28-July 26. 28 112 680 ""O')! 22 .. .......... 230, .•....•... . -, 
July :W-September 6 ....• ... ... 42 420 ······ .. 193 702 725/ 23 

Septeml>er 6-0ctober 4 ......... 28 280 140 725 
I 

738: 13 

October 4-Xovember 1. .....•.... 28 280 144 738 776\ 38 
I 

351 350 .. . . .. . .. . 249 776 815\ 39 

28 280 . .. . .. . . . 224 815 846 ! 31 
. ! 

1895, ,January 3-January 31............ 28 2SOi.......... 224 846 8941 48 

,January 31-1<,ebruary 4 . . .. .. . .. 35 351.......... 28 • 894 870J 24 

Totals ............................. 5,215[ 3,520
1

1

,~ 2,255.5
1

1--1--1, 600 
. , I I . 

November I-December 6 .....•. 

December (,-January 3 ....••.... 

* Fielll corn. t Southern corn silage. t Field corn silage. 
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TABLE XXX. 

SU.l\BIARY SHOWING TOTALS OF FOODS EATEN AND GAINS ::IIADE BY THE }'OUR 

STEERS DURING ENTIRE EXPERHIENT. 

Number of days fed ...... .... ................... 
Total hay eaten-pounds ........................... 

Total fodder and silage eaten-pounds ............ 

Total mixed grains eaten-pounds ................ 

Total food eaten-pounds .......... ... ... .... 
Initial weights of steers-pounds .................. 

End weights of steers-pounds .................... 

Total gain of each steer-pounds ......... ........ 

LOT 1. 
PROTEIN

RICH FOOD, 

""' 
~l 

;.; ;.; 
0 0 

i .s 
rf.!. (/) 

fi14 843 

3,414 7,783 

4,173 4,728 

2,211 4,818 

9,700 17,329 

221 345 

958 1,307 

737 962 

LOT 2. 
PROTEIN

POOR }'OOD. 

~ ....; 
.... ;.; 
0 <l) 

.s ! 
'l) rf.!. 

: 
833 1521 

' 
, .. , ... 

6,811 3,520 ...... 
4,493 4,469 

4,737 :,255 

16,041 10,234 

285 318 

1,290 870 

1,005 552 
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TABLE XXXI. 

DRY MATTER AND DIGESTIBLE MATTER EATEN BY THE FOUR STEERS DURING THE 

ENTIRE EXPERIMENT, WITH RELATION OF FOOD TO GROWTH. 

DRY MATTER 
EATEN. 

DIGESTIBLE MATTER 
EATEN, 

Protein-rich ration. 

STEER 1. 

I • 
:::'Tl 

·c3":; 
..... ::: 
0 :;J 
... 0 
~A 

In silage, 4,173 pounds . 89.0 590.6 19.0 
In hay, 3,414 pounds... 230.7 2499,4 99.3 
In grains, 2,211 pounds. 568.0 1290.2 103.3 

Total in 514 days.... 887 ,7 4380.:?]221.6 

Eaten daily............. 1.73 8,52 .43 

Protein-Poor ration. 

STEER 4. 

In silage. 4,469 pounds . 96.0 635.8 20.5 
In hay, 3,520 pountis... 237 .6 2577 .3 102.4 
In grains, 2,255 pounds. 272.~l 1553.5 96,6 

Total in 521 clays ... . 606.5 !766,li 21\J,5 

.. ,, .. ,,

1 

... Eaten daily ........... .. 

Protehi-rich ration. 

STEER 2. 

: 

698.6 .1 51.4 431.3 15.2 497.!'l I 
2829,4 113.0 1476.\J 56. 7 1646,6 
1961.5 454.3 961.2 87,81503,3 

I 
5489,51618.7 2869,4 159.7 3647 .s : .... · 1 

10.78 1.20 5,58 .32 7,10 1:5.21 

I . I 
2mj 11ti 1igt~ 1tt ! 
1923.0 199.2 1215.5 19.21__ I 

559'2.6 370.3 3263,8 153.5 3787 ,6 , •••• , 

10.73 ,71 6,26 ,30 7,27 1:9.7l 

I 
: 
'I In silage, 4,728 pounds. 102.2 675,6 21,7 799.5 59.7 487,f:I 17,4 565,0 

In hay, 7,783 pounds .... 526.1 5698.1 226.6 6450,8 2fi7.5 3366,!'J 129,2 3753.6 1, 

InPgrains, 4,818 pounds, 1185.2 2685.3 205, l 4075,6 948.2 1997 ,9 174,3 31\!0,4 1 

---- - -- -------- I 
To.talin 843 days .... 1813.5 9059.0 453,411325,9 1265.4 5852.7 320.9 7439.0 ..... ,J 

Eaten daily .......... ,. 2.15 10.74 .54 13.43 1.50 6,95 ,38 8.83 1 :5.21 

i Protein-poor ration. 

STEER 3. 1 I 

Inrsilage, 4,493 pounds . 96.6 639.5 20,6 756,7 56.1 468.4 16.5 541.0 I 
In hay, 6,811 pounds .... 460.4 4986.3 198.8 5645,5, 225.3 2946.4 113,0 3284,7 I 
Inagrains, 4,737 pounds, 573.0 3284,8 201.4 4059,2 418.3 2713,6 165,2 3297,1 

To~al ~n 833 days .... 1130.0 8910.61420,8110461.~ 699,7 6128.4 294,7 7122,8 ••.•• ·I 
Eaten~da1ly.. ......... 1.36 10.691 .50 12.50 ,84 7,36 ,35' 8.55 1 :9.7! 

Lbs. 

4.95 

6.86 

7.73 

7 .08 
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TABLE XXXII. 

SUMMARY OF TABLE XXXI, 

'= I 
lJRY MATTER DIGESTIBLE c:..., 

<l) MATERIAL EATEN 
;... c:.:: 

> 00 EATEN DAILY, 
<l) 0 b() 

;:::~ DAILY. .9 ~::i.·ci 

== ..... ::,§ ~ ..... c: d c d <l) 

.e& I I .... 
<l) <ll> 

di I 00 I 00 <l) :0 ¢;:: . coo <l). 00 I oo C 00 
<l). • 

I~ :S b()..., 
6~~ o~~ I~ ~~o~ ..... .::: ..... "C J"O _-o ''"''O 

-b() ~= .0 .... c 00 C d c: ;:le: ~.a§ Z5§ ~gl .... i.§.~ § ·~·cl O c: ;..,O ~ .... c: +-C: C· C: ..... 
t 8. d ;..-.o do oo .... 0 d ?-0 d O c ·- d d O H~ o.::::i. ;;..::i. ~::i. :i.::i. ::.;>.::::i.r::...::i. ~p. z 0 <l) b().P, 

I 

PROTEIN-RICH :FOOD, I 
10.,sl Steer 1, fed 514 days ... 1.43 1.73 8.52 .43 1.20 5,58 ,32 7,10 1:5.2 4.1')5 

Steer 2, fel'l 843 day8 ... 1.14 2,15 10.74 ,[>4 13.tll 1.50 6.95 .38 8,83 1:5.2 7 .73 

PROTEIN-POOR FOOD. 

Steer 3, fed 521 days ... 1.06 1.16 9.15 .42 10.731 .71 6,26 .30 7 .27 1:9.7 6.86 

Steer 4, fed 833 days ... 1.20 1.36 10.69 .50 12.551 .84 7,36 ,35 S.55 l :9,7 7.08 
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TABLE XXXIII. 

DRY .AND DIGESTIBLE l\IATTER EATEN BY THE FOUR STEERS, DURING THE FIRST 

FIFTEEN :\IONTHS OF THE EXPERIMENT, CONSIDERED IN FJVE PERIODS, WITH 

RELATION OF FOOD TO GAIN, 

Period 1. \Jl da.ys-Sept. 
1 to ~ ov. 30, 1893. 

Steer I. ............. . 
Steer 2 •••.••••••••.•. 
Steer 3, .......... .. 
Steer 4 ........... .. 

Period 2. 84 days-Dec. 
1 to Feb. 22, 1894. 

DllY MATTER CON
SUllED IN ENTIRE 

PERIODS. 

DIGESTIBLE l\l.ATTER 
CONSU:\IED IN 

ENTIRE PERIODS. 

73,4 469.0 23.0 
89,5 601.5 27 .6 
68.5 538.92 23.4 
66,8 528,7 22,8 

565.41 48.3 
,18.6 57 .4 
630.8 41,4 
618,3 40.3 

I 
314.6 16,7 
405.0il9.9 
~71.4:16.5 
363.2117 .1 

I 

379.6 
482.3 
429.3 
420.6 

Steer 1 ............... 109.1 574.9 31.2 715.2 
Steer 2. . . . . . . . . . . . . . 114.5 634.2 33,5 782.21 
Steer 3............... 78.3 606.2 29.0 713.5 
Steer 4............... 78.3 606.2 29.0 'il3.5 

73,5 377,9!22.9' 474.3 
76.2 412.8i24,3! 513.3 
46.5 415.7 20,7 482.9 
46.5 415,7120.7 482.9 

Period 3. 9S days-Feb. I 
23 to l\lay 31, 1894. 

1 117 .• 524.10.l 671.7 
122.4 579,3:32.2 724.i 
76, l 607. 7]29,5 713.3 
76,1 607,7129,5 713.3 

Steer 1............... 167 .6 74!!.b 38.6 956.0 
Steer 2 .............. 117.0 840.5 42.l 1059.6 1

1 

Steer3 ............ 120,7820.2 37,1 978.0 
Steer4 .............. 120,7820,2 37,1 978.0 

Period 4. 98 days-June 
1 to Sept. 6, 18!!4. 

Steer 1. ........... .. 
Steer 2 .............. . 
Steer 3 .............. . 
Steer4 ........... .. 

Period 5. 91 days-Sept. 
7 to Dec. 6, 1894. 

Steer 1. .•......•..... 
Steer 2 .•..•........ 
Steer 3 ............. .. 
Steer 4 ............ .. 

I 
174,1 946,6 44,8 1165,5 118,7 594.5130,1 743.3 
180.7 1018.4 47.61246,7 121.9 636.8,31,7 790.4 
117,0 1009.9 42.2 lHW.l 6

6
9
9
· .. 5

5 
665.1\27,5 762.1 

rn .,, 1000.942.2 1169.1

1 

""'·' ]'7.5 1w,.1 

198.3 963.8 42,5 1210.6 139,6 615.2133.8 788.6 
204.51030.8 51.11286.4 142,6 654.5:35.3 832.4 
126.3 102!'1. l 50.6 1206,0 77 ,4 693.7.:34.91806.0 
126.31029.1l50.6

1

1206.o I n.4 693.134.9 806.o 

106 3.58 
106 4.55 
76 5,65 
67 6.28 

120 3.95 
112 4,58 

92 5.25 
83 5.82 

183 3,67 
186 a.94 
168 4.25 
160 4.46 

128 5.80 
111 7,11 
129 5.90 

97 7,85 

145 5.44 
98 8,50 

112 7.20 
BO 8.96 
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TABLE XXXIV. 

DAILY :FOOD CONSU~IPTION AND GROWTH OF STEERS DURING FIRST FH'TEEN MONTHS 
OF THE EXPERDIENT, CONSIDERED IN FIVE PERIODS., 

DRY l\IATTER 
CONSUMED DAILY, 

I 
L r1l 

(l.). ii I~ '_,oo ·z~ 0 ,:e'C , '§ .... :::: ,o.;..::: 3§ 0 ::I ~~5 .... := 
;.. 0 dO oo 
::..i:i. :;;.)~i:i, ~i:i. E-,i:i, 

I 

Period 1. 91 days. 

September 1 to November 30, 1893. 

l\Iore protein in ration ) Steer 1. •.. ,81 5.15 .25 6.21 
Steer 2 .... ,98 6.61 .30 7,90 

Less protein in ration l Steer 3 .... ,75 5,9'2 .25 6,93 
Steer 4 .... ,73 5.82 .25 6,80 

Period 2. 84 days. 

December 1 to February 22, 1894. 

l\Iore protein in ration ) Steer 1. ... 1.30 6,84 .36 8,59 
Steer 2 ... 1.36 7.55 .40 9.31 

Less protein in ration ) Steer 3 .... ,93 7.22 .34 8.49 
Steer 4 ... ,93 7,22 ,34 8,49 

Period 3. 98 days. 

February 23 to May 31, 1894. 

More protein in ration ) Steer 1. ••. 1.71 7,65 .40 9,76 
Steer 2 .... 1.81 8,59 ,43 10,81 

Less protein in ration ) Steer 3 .... 1.23 8.37 .38 9,98 
Steer 4 .... 1.23 8,37 ,38 9.98 

Period 4, 98 days. 

.June 1 to Sel)tember 6, 1894. 

l\Iore protein in ration ) Steer 1 ... 1.77 9,66 .45 11.88 
Steer 2 •. 1.84 10,40 ,48 12,72 

Less protein in ration I Steer 3 .. ,. 1.20 10.30 .43 11.93 
1 Steer 4 .... 1.20 10,30 ,43 11,93 

Period 5, 91 days. 

September 7 to December 6, 1894. 

.More protein in ration ) Steer 1. .•• 2,18 10,59 ,53 13,30 
Steer 2 ... 2,24 11.3.3 ,56 14,13 

Less protein in ration ) Steer 3 .... 1.38 11.31 .55 13,24 
Steer 4 .... 1..38 11.31 .55 13,24 

4 

DIGESTIBLE 
MATTER CONSUMED 

DAILY. 

I 
I r1l 

(l.). ii I ii :::oo ,...,oo 
''"''C Od'O I 'g ~'g ~;:: ,0.1-<.; 
0 ::I ;..'O ::I .... := .... := 
.... 0 d >.o i:eo oo 

p.,i:i, ::.;i~i:i, ~i:i. E-,i:i, 

.53 3,46 .18 4.li 

.63 4,45 .22 5.30 

.45 4,08 .18 4,72 

.44 4,00 ,18 4,62 

.87 4,50 ,27 5.64 

.91 4,91 .30 6,11 

.55 4,95 .24 5,74 

.55 4,95 ,:.!4 5,74 

1.19 5,35 .31 6,85 
1.25 5,91 .33 7,49 

,77 6,20 ,30 7,27 
.77 6,20 ,30 7,27 

1.21 6.06 ,30 7,57 
1.24 6.50 ,32 8,06 

.71 6.78 ,28 7,77 
,'11 6,78 .28 7,77 

1.53 6,76 ,37 8.66 
1.57 7,19 .39 9,14 

,85 7,62 .38 8,85 
.85 7,62 ,38 8,85 

I 

.SJ 
;::::~ 

.... bl) 
i:e ..... 
bl)a.l rn 

~~,g 
.... a.i:= 
d>o 
A;.::::p., 

1.16 
1.16 

,83 
,73 

1.43 
1.33 
1.10 

,99 

1.87 
1.90 
1.71 
1.63 

1.31 
1.13 
1.31 
1,0 0 

1.6 
1.1 

2 
0 
5 1.2 

1. 00 
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In order to clearly present the facts relative to the comparative 
effects of the two rations upon the growth of the steers, as shown 
by the preceding figures, it is desirable to first review briefly the 

history of the experiment. 
Two pairs of steers were fed, one pair receiving a ration with a 

nutritiYe ratio of about 1: 5.2 and the other pair, a ration with a 
much wider nutritive ratio, or one of about 1: 9.7. When the experi
mr:mt had progressed forabout seventeenmonths,one steer from each 
pair ·was taken out and slaughtered, and the other two steers were 
fed for ten months longer. The rations were weighed daily and the 
steers weekly, and the silage and grains were analyzed, so that it is 
possible to consider the relations of food growth during the entire 
experiment or any 11art of it. 

If we consult the foregoing figures we see very clearly that the 
two rations were quite unlike in their effect during the early stages 
of the experiment, the nitrogenous ration producing much the 
largec amount of growth. 

As the steers became older and the rations increased in quantity, 
the difference in the rates of growth produced by the two rations 
was somewhat less marked, until, at the age of seventeen months, 
the growth of the two pairs was not greatly unlike. 

TABLE XXXY. 

"g I ,:::: ..., 
Q) 

f1/~ 00 .... d .... I !:::: ;...i.~ 

·~·~ ''"'ill ·s~"= ........ 
~ ... e:: d d c Q,) 
AC .::. ... •. .-z § c;C.J .... ..., coo ooi::::..; +>:=;..00 Q.l+>A 

~~] ,:: ~re 
itb 

d C) .-

.~;§ f tbo 
·- ~ :::= ci:1;:'c; Q)0 0 

~]& ~Cl-I~ ti: s :::i.. Cl c::;.. ~;~ 

At beginning of experiment .. ; ........... ······ 566 (i03 -37 

At end of three months ..... ........... ........ 778 746 +32 HH 

At end of six months ............. ..... ....... 1,010 !!21 +sH 57 

At end of nine months ....... .... ....... ..... 1,379 1,249 +130 41 

At end of twelve months ........................ 1,618 1,475 +143 13 

At end of fifteen months ............ ............ 1,861 1,677 +is4 41 

At end of seventeen months ..................... l,9Sl 1,807 +m -10 

Kot only do the above figures plainly indicate the superiority for 
the young animals of the ration richer in protein, but the same 
fact was made very evident by the general condition of the steers. 
Steers l and 2 had an appearance of greaterthrift than steers 3 and 4 
,,,hich was unmistakable. 

The superiority of the protein rich over the protein-poor ration 
during the first year of growth is shown emphatically, also, by the 
difference in digestible dry matter required in the two cases to 
produce a pound of growth. 
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TABLE xxxn. 
DIGESTIBLE MATTER REQUIRED TO PRODUCE ONE POUND OF GROWTH. 

During first three n1onth8,..... . . .. .. .. . . . . . . ... . . . . .. . . . . .. .. • .... . . .. 4.06 5.96 

During second three months................................. . . . ..... . . 4.26 5.53 

During third three n:ionths . . . . . . . . ... . . . . . . . ... . ..... ... . .. . . . . . . . . . 3.83 4.35 

During fourth three months.................. .. .. .. .. ... . . ... . . . . . .. . . 6.45 6.87 

During fifth three months .................... .. 6.97 s.os 

Average .............••................... 5.11 6.16 

After two animals were slaughtered at the end of seventeen 
months, the later results with the other two animals at greater age 
were not the same. These latter steers were fed ten months longer 
than theothers andduring that time the steer eatingthe ration richer 
h1 protein gained 284 pounds and the steer receiving the larger pro
portion of carbohydrate food gained 377 pounds, a difference fo 

favor of the latter of 93 pounds. 
Nothing can be ciearer, than that with the particular animals 

fed, the superiority of the protein-rich ration over the other dimin
ished as the steers increased in age. In seeking for an explanation 
of this fact we may not go far amiss if we consider that the amount 
of digestible matter in an animal's food must reach a certain abso
lute quantity before any can be spared for the formation of new 
ti~i,ues. If the nutritive ratio is ·wide the small ration of the very 
young animal supplies so little protein that the quantity is inade
quate to meet the demands of the possible active growth of that 
period of life. When, however, the ration is increased to the capac
ity of the older and larger animal the absolute quantity of protein 
fel1, even in a wide-ratio ration, is sufficient for a generous gro-wth of 
th-;£ue. It should be remembered that an animal's capacity for 
growth does not increaRe proportionately with the age and ·weight. 
or so rapidly as does the capacity for food consumption, consequent
ly with an unvaryhig nutritive ratio the protein supply is likely 
to be more nearly adequate with the two-year-old steer than vdth 
the yearling. It has been the opinon of the writer for some time 
that the standard rations known as German rations are entirely con
sistent with facts in at least two particulars: 

1st. They call for a diminishing- proportion of protein in the ra
tio!!. of growing animals as the animals proceed toward maturity. 
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2nd. They call for a larger proportion of protein in the ration of 
the milch cow than in that of the somewhat mature steer. 

,ve beUeve that the experimen~ under discussion gives evidence 
that tends to substantiate this opinion. 

THE INFLUENCE OF THE HATIONS UPON 'l'HE CO~IPOSTTION OF THE BOD-

JES OF THE STEERS. 

When this experiment was planned it was determined to undertake 
the somewhat arduous task of making a chemical analysis of the en
tire bodies of the experimental steers, the purpose of this costly 
piece of work being to determine whether the composition of their 
bodies was materially modified by the proportions of nutrients in 
the food. This plan was carried out and the organs and carcasses 
of the four animals were analyzed, the only part omitted being the 
8kin and hair. These are believed to be the only fairly complete an
alyses of the bodies of mature bovines since those made by Lawes 
& Gilbert nearly forty ;years ago, whose results were published in 
1858. 

Separation of parts, sampling and analyses. When the steers were 
killed the blood was caught in a tub which was set under a small 
trap door in the floor. The animals were then dressed and the 
vari~us organs and parts were weighed as soon as removed, the 
carcasses being also weighed in the green condition. 

The various organs and divisions of the body were taken to the 
laboratory and sampled for analysis as rapidly as the work could be 
performed. It was not over forty-eight hours after the animals 
were killed before the samples of all the various parts were secured 
and in the process of drying. 

The manner of obtaining the samples was as follows: In the 
case of the organs such as the heart, liver, lungs, &c., they were 
minced very fine by being run through a power Enterpri~e Meat 
Chopper. This minced material was thoroughly mixed and then 
large samples ·were selected for drying. The flesh of the right side 
of each carcass was entirely removed from the bones, the muscular 
tissues and the adipose tissues being separated mechanically as fully 
as possible and thrown into separate dishes. Both the lean portions 
and the fat were entirely passed through the meat chopper, large 
samples being selected from each portion for drying. The lean meat 
samples were dried and the samples of fat were bottled without dry
ing in air tight jars and kept very cold until analysis. The intestinal 
and kidney fats were treated in the same way as the body fat. 

The samples were brought to an air-dry condition in a dr;ying clos
et heated by a coil of steam pipe, the temperature of which varied 
from 50 to 60 degrees C., or 120 to 140 degrees F. 

The air-dry samples were finally prepared for analysis by passing 
them through a mill. The samples of fat which were enclosed in jars 
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,vithout previous drying were submitted to analysis in the fresh con
dition, the amount of water in adipose tissue being so small as to 
allow this. For the determination of the fat in these latter materials 
by extraction with either, unusually large portions were used, 
approximately 20 grams, and several single determinations 
were made from such samples. In fact this precaution was taken in 
every case where the sample contained so much fat as to render the 
sampling less perfect than ·was desirable. The percentages of protein 
given are those obtained "by difference." 

Having then the weights of the various organs and parts of the 
animals and knowing from analysis their percentage composition, it 
became possible to calculate the proportions of water, ash, protein 
and fats in the entire animals as well as in the several divisions of 
the body. 

In the tables which immediately follow are displayed very fully 
the facts which appear from these mechanical and chemical analyses. 

Table XXXVII. Weights of the various organs and parts of the 
steers' bodies. 

Table XXXVIII. Composition of the organs and parts of the 
steers' bodies in the fresh condition. 

Table XXXIX to XLII. Composition of the water-free substance 
of the organs and parti:i of the steers' bodies with the calculated 
weights of ash, protein and fat in "the same. 

Table XLIII. Composition of the entire bodies of the steers, ex
clusive of skin and contents of stomach and intestines. 

Tables XLIV to XLVII. Composition of the carcassesof the steers. 
Tables XLVIII to LI. Composition of the edible portion of the 

carcasses of the steers. 
Table LIL Summary of Tables XLIV to XLVII. 
Table LIII. Summary of Tables XLVIII to LI. 
Table LIV. Proportions of edible materials in the carcasses of 

the steers. 
Table LV. Summary Table LIV. 
Table LVI. Proportions of non-edible material in the entire bodies 

of steers. 
Table LVII. Composition of increased growth of older steers. 
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TABLE XXXVII. 

WEIGHTS OF THE VARIOUS PARTS OF STEERS, IN FRESH CONDITION. 

PROTEIN- PROTEIN-
RICH RATION. POOR RATION. 

I . I . I . I • 
,...rn Q-lrll ~~ ..;<rll 

•. :g "O ... '§ '"'C:: '"'C:: Q):= ;g $5 $5 2o 
re,~ 00~ if.!~ 00~ 

Live weight.... . . . • . . . . . ... . . . . • . . . . . . . • . . . . . • . . . . . 958.0 1,300.0 1,280.0 8iO.O 

J:<Jxternal refuse: 

Skin ..•.......•. 

Head ..•...•........................................ 

Feet ......•...•......... 

Internal refuse: 

Sto1nacl1 ............... . 

Contents of stomach .........................•.... 

Small ~ntest~ne ......... · · .. · · · • · • · · · · • · · · · · · · · • · · l 
Large 1ntest1ne . . . . . . . • . . . . . . . . • . . . . .........•... j 

Contents of small intestine ......•.. ·•·.· .. •.·.·.·.·.·.·.·.·. t 
Contimts of large intestine . . . . . . . . \ 

Intestinal fat ....... . 

Organs: 

Tongue ...........•.... 

Lungs and trachea .•...•...••....•••. 

Heart and attachments . . . . .......... . 

Livflr. . ......................................... . 

Kidneys ..........•......................•...•..... 

Kidney fat ...........................•.•............ 

Pancreas ..............•...........•................ 

Spleen ............. . 

Bladder, etc ...•..... 

Diaphrag1n...... . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 

Gall bladder and contents .......................... . 

Blood ....•....•.............................•......•. 

1 

Fore quarter, right side ..•......•.....•..•.......•... 

Hind quarter, right side .............................. . 

1:<~~re quarter, left si.de .......... · · .. • •· •. • · · • · · · · · · · · · l 
Hind quarter, left side .............................. \ 

Whole carcass . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .•. 

i3.6 

29.9 

18.5 

25.8 

126,4 

15.4 

23,2 

22.3 

3,i 

6,4 

6.9 

10.3 

1.8 

15.3 

1.1 

1.4 

.4 

2,6 

.() 

34.3 

127 .6 

146.9 
278.7 

553.2 

96.0 

32,5 

22,9 

35,i 

·:::I 
9.11 

12.9 

17 .i 

40.4 

4.5 

8.9 

11.i 

12.5 

2.5 

22,8 

.9 

1.9 

1.3 

3.9 

.(j 

49,8 

173.5 

]95.0 

165.0 

20i.O 

92,5 

34.0 

20,6 

26,5 

li8.5 

34,5 

4,5 

13,0 

5,6 

10,i 

2.0 

21.4 

.9 

2.0 

1.2 

4,6 

.41 
46,31 

li5.o

1

, 

195.0 

162.51 i 
200.0\} 

i3:U>I 

64.7 

26.5 

15.6 

26.7 

91,4 

12.6 

26.5 

7 .o 
5,1 

9.3 

1.9 

15,1 

1.1 

1.5 

.5 

2.9 

.6 

38,3 

123,2 

181.4 

259,2 

513,8 
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TABLE xxxvnr. 
COMPOSITION OF THE ORGANS AND PARTS OF THE STEERS' BODIES, IN THE FRESH 

CONDITION, 

i.i I 

I~ 
Q)~. i~ ~ 

~ ~=~ i::i:: i:: 
;..i.i ~ = a3 ''"'i.J 

I~ I~ EXTERN AL REFUSE. QJ<:;> l~i:;, lo 
~;... i.:,.o;.. 0;... ...... ;... .::::;... 
a:~ ~::;ii.i ;..i.i a3<.J Ili.J 

oo A p.. A ~A -<!1A 

Lean meat of head ................... Steer 1 67,04 32.96 18.21l 13.i9 .91 
Steer 2 68,38 31.62 17,83 12,76 1.03 
Steer 3 69,30 30.7 18.31 11.43 .96 
Steer 4 80,27 19.73 11,73 7,40 ,60 

Fat of head ........... .... ...... .... Steer 1 20,40 79.60 14,61 64,50 ,49 
Steer 2 8,40 91.60 27,34 63,68 .58 
Steer 3 10,90 89.10 19.70 68,38 1.02 
Steer 4 31.80 68.20 10,67 57,04 ,49 

Bones of head .......... ········· .. Steer 1 18.91 81.09 35.25 13,33 32,51 
Steer 2 25,10 74,90 23.87 19,22 31.81 
Steer 3 24,70 75.30 26,34 18,59 30.37 
Steer 4 16,10 83.90 30.01 16,37 37,52 

Feet .................• ...... ........... Steer 1 32.23 67,77 35.71 11.24 20.82 
Steer 2 32.60 67.40 31'i.55 9,29 22,56 
Steer 3 37,40 62.60 29,9!) 11.41 21.20 
Steer 4 31.30 68,70 33,53 14-381 20. 7' 

INTERNAL REFUSE. 

Stonu1chs, .............................. Steer 1 75.68 24.32 13,91 9,49 .91 
Steer 2 72,62 27.38 14-.62 11.09 1.67 
Steer 3 73.80 26.20 12,61) 12.00 1.55 
Steer 4 74.55 25.451 13,40 10.84 1.21 

Large intestines . ... ...... .. ........•. Steer 2 72,69 27 ,31\ 9.01 16.89 1.41 
Steer 3 68,97 31.03 11.76 18,38 .89 

Small intestines ........... ..... . ... Steer 2 44.00 56.00 16.25 37,91 1.79 
Steer 3 82,66 17,34 6,64 10;03 .62 

Large and small intestines, .......... Steer 1 78.70 21.30 S.03 12.53 .74 
Steer 4 74,37 25.63 11.43 13.02 1.18 

Intestinal fat ..... ················· Steer 1 9.60 90.40 3.29 86.90 .21 
Steer 2 6.40 93.6u 2.19 91.28 .13 
Steer 3 l'i.90 94.10 4,321 89,68 .10 
Steer 4 10.40 89,60 3.68 85,i4 .18 

Blood ..................•............... , Steer 1 81.83 18,17 17 .26 .10 .81 
Steer 2 82.70 17,30 16.46 .08 .76 
Steer 3 80.62 19.38 18.55 .11 ,72 
Steer 4 82.38 17.62 16.82 ,10 .70 

Bladder ..... ······ . .................. Steer 1 61.00 39.00 28.03 9,77 1.20 
Steer 2 65.29 3,l.71 18,02 15.86 .83 
Steer 3 62.52 37,48 16,26 20.49 ,73 
Steer 4 U.22 25,78 19,80 5,11 .87 

Diaphragm ............................ , Steer 1 61.50 38.50 18.18 19,52 .8() 
Steer 2 47.20 52.80 17.43 34.f>6 .81 
Steer 3 52.94 47.06 16,87 29.60 .59 
Steer 4 53.33 46.64 17.10 28.81 .73 

Thorax fat ..... .. .................... Steer 1 22.67 77.33 6,84 70,10 .39 
Steer 4 18.90 81.10 7,98 72,81 .31 

Heart attachments ................ ... Steer 1 40.70 59.30 9,57 49.23 ,50 
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TABLE XXXVIII-CONCLUDED. 

COMPOSITION OF THE ORGANS AND PARTS ffF THE STEEltS' BODIES, IN THE }'RESH 

CONDITION. 

Q,) I 
Q,)Q.l 

I..; 
l"'i= t~~ ...,; ...,; 

..:. 8 2 == c :::: 
;.,Q,) 

·- Q,) ,; I~ ORGANS. ~o 2-t]o 2o 
c;i;., {§SJ 0;:.., ......... ~8 
~~ 

i....Q,J c;lQ,J 
ooA ~A i;<.A <A 

Tongue ............. ··················· Steer 1 68.94 31.06 16.90 13.27 .89 
Steer 2 61.63 38.37 15.40 22.22 .75 
Steer 3 64.03 35.97 15.17 19.91 .89 
Steer 4 65.80 34-.20 16,68 16.57 .95 

Liver ......•...... ............ ........ Steer 1 7}.28 28.72 23.18 4.00 1.54 
Steer 2 69.37 30.63 23.93 4.99 1.71 
Steer 3 72.01 27 .99 22.55 3.94 1.50 
Steer 4 70.24 2\l.76 23.86 4.17 1.73 

Heart. ..... ........ ................... Steer 1 69.11 30.89 15.17 14.70 1.02 
Steer 2 52.58 47.42 13.76 33.05 .61 
Steer 3 56.26 43.74 ]8.53 24.37 .84 
Steer 4 60.05 39.95 12.37 26.89 .mi 

Lungs and trachea ................... Steer 1 78,15 21.85 17 .IO 3.65 1.10 
Steer 2 52.65 47.35 33.23 11.55 2.57 
Steer 3 66,21 3:1.79 15.87 17 .01 .91 
Steer 4 77,06 22.94 15.80 5.74 1.40 

Kidneys ..........••.....•...... .. .•.. Steer 1 75.02 24.98 15.44 8.27 J.27 
Steer 2 75.83 24.17 14.95 8.13 1.09 
Steer 3 78.26 21.74 14.70 5.83 1.21 
Steer 4 76.97 23.03 15.52 6.36 1.15 

Pancreas. ....... ..... ............ Steer 1 64.58 35.42 16.26 17.69 1.47 
Steer 2 67,76 32.24 16.35 13.82 2.07 
Steer 3 68.63 31.37 14.79 14.91 1.67 
Steer 4 67.S:! 32.17 16.06 14.60 1.50 

Spleen •••••••.••••.....•...........•.... Steer 1 76.12 23.88 17.38 5.03 1.4.i 
Steer 2 76,781 23.22 17.56 4.08 1.58 
Steer 3 75.63 24.37 16.29 6.80 1.28 
Steer 4 76,41 23.59 18.48 3.61 1.50 
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TABLE XXXIX. 

CO:\IPOSITION OF WATER-FREE SUBSTANCE OF PARTS OF STEERS' BODIES, WITH 

WEIGHTS OF ASH, PROTEIN AND :FAT. 

STEER 1. 

Lean 1neat of head, exclusive of tongue, 

Fat of bead ................•.............. 

Bones of heacl .......................... . 

Feet ......•...•..............•...... 

Stomachs ...........•...........•.......... 

SmaJl intestine ......................... I 
Large intestine ..........•...... ·· ....... I 

Intestinal fat ........................... . 

Diaphragm • . . . . . . . ..................... . 

Bladder ........•...•...... 

Tong-ue .................•.................•. 

Liver...... . ..............•.....•...... 

Heart aml attachments .................. . 

Lungs and trachea ................... . 

Kidneys ....•......................••.. 

Kidney fat .......................• 

Pancreas .....•...•..•.•......... 

Spleen ................................... . 

Bloou .....•.....•.•.....•...........•...... 

Bones of carcass ... 

,6j:. 
::;::= 
C/1 a 
oo 
9-lC.. 
-9 I 
~~ 
00 
+Ji=: 
~~ 

:::: ti 

3.6 

.9 

8,7 

9.3 

6.3 

3.3 

19.6 

1.0 

.2 

1.1 

3.0 

6.5 

1.4 

.2 

7,4 

.4 

.3 

6.2 

26.7 

COMPOSITION OF 
WATER-FREE WEIGHTS OF 
8UBSTANCE. 

I . 
.S§ zo 
c;.. 
~ C,) 

~A 

55.4 

18,3 

43.5 

52.7 

57,2 

37.7 

3.7 

47.2 

71.9 

80.7 

18.5 

78.2 

61.8 

1.6 

4,5.91 
72.7 

95.0 

43.5 

....; 
i:: 

I~ 
+J;., 
~ Q.) 

l',ir.i,:i. 

::::J 
16.4 

16,6 

39.1 

58.8 

96.l 

50.7 

25.0 

42.7 

13.9 

8(1.3 

16.7 

33.1 

\'J8.3 

50.0 

21.1 

.6 

16.4 

...;; I 

I~ 
.::oo ·;~ 
...,i:: 

..=: ~ c::; 
OOQ.) ;.. 0 
<1A ~A 

2.8 I 1.99 
I 

.6 I .16 

40.1 3.79 

7 4.90 

.7 :3.60 

3.5 1.24 

.2 .73 

2.1 .47 

3.1 .14 

2.9 .60 

5.4 2.42 

1.2 1.20 

5.1 1.09 

5.1 .14 

.1 .n 
4.1 .1s 

6.2 .22 

4.4 5.89 

40.l 11.61 

r. 

00 

I 'g ... ;::: 
~o 
[.;r.i,:i. 

1:::1 

1.42 

1.54 

2.47 

1.94 

18.831 

-5~i 
.oa/ 
.47i 

.42 

5.2) 

.24! 

.o;j 

7,28 

.20 

.06 

.04 

00 
I 'g 

..:::.;: 
00 0 
<A 

.10 

.01 

3.49 

2.86 

.12 

.04 

.02 

.01 

.03 

.16 

.os 
,07 

.01 

.()1 

.02 

.02 

.27 

4,38 10.11 

Lean meat of fore quarter, right side..... 26.2 64.7 32.2 3.1 16.94 8.44 .82 

Fat of fore quarter, right sicle..... . . . •.• 10.s 8.9 90.7 .4 .96 9.80 .04 

Lean meatofhindquart'r,rightside. ... 26.7 69.8 26.9 3.3 18.64 7.18 .88 

Fat of hind quarter, right side ..... 

*Left side of carcass ..•.........•. 

14.5 5.0 94.7 .3 .73 ]3.73 .04 

114.2 43.7 45.2 11.1 49.91 51.62 12.67 

298.5 127.65138.15 32.71 

* Assumed to have the same composition as the right side. 
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TABLE XL. 

COMPOSITION O:F WATER-FREE SUBSTANCE OF STEERS' BODIES, WITH WEIGHTS 

OF ASH, PROTEIN A:N"D FAT. 

8TEER 2. 

Lean meat of head, exclusive of tongue .1 
Fat of head ............................. . 

Bones of bead ........................... .. 

3.6 

2.3 

12.2 

COMPOSITION OF 
WATER-FREE 
SUBSTANCE. 

56.3 40.4 3.3 

29.9 69.5 .6 

31.9 25.6 42.5 

WEIGHTS OF 

2.031 

.69 
i 

3.89 

1.45 

1.60 

3.13 

.12 

.01 

5.18 

Feet............. .. . ...... ...... ...... .... 15.1 52.7 13.S 33.5 7.96 2.os 5.06 

Stomachs . . .. . .. .. .. . . .. .. . . .. .. .. .. . .. .. . 9.4- 53.4 40.5 6.1 5.02 3.81 ,57 

Small intestine... .... .. .... ............ 5,4 29.0 67.8 3.2 1.57 3,66 .17 

Large intestine.................. .. .. . . .. 2.4 33,0 61.8 5.2 ,79 1.48 .12 

Intestinal fat . .. .. .. . . .. .. .. .. . . . .. • . . .. . 37 .3 2.4 97 .5 .I .90 36,37 ,04 

Diaphrag1n .. .. .. . .. .. .. .. .. .. .. .. .. .. . . .. 2.0 33.0 65.5 1.5 .66 1.31 .03 

Bladder .. . .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. . .4 51.9 45. 7 2.4 .21 .18 .01 

Tongue............ ....... ... ........... 1.7 40.I 57.9 2.0 .66 .95 .03 

Liver ................................... .. 

Heart and attachments ................. . 

Lungs and trachea 

l{idneys ....•......................... 

Kidney fat ............................ . 

Pancreas .....•.....•...••....•.......•..... 

78.1 16.3 

29.0 69.7 

70.2 24.4 

61.9 33.6 

2.5 97.4 

50.7 42.9 

5.6 

1.3 

5.4 

4.5. 

.I 

6.4 

2.97 .62 

1.04 2,51 

2.95 1.02 

.19 .10 

.28 10,81 

1.47 1.24 

,21 

,05 

.23 

,01 

.01 

.rn 
Spleen........... ...... . .. . .. ........... .4 75.6 17.6 6.8 .33 .os .03 

Blootl ... .. .... .. .. .. . .. .. .. .. .. .. .. .. .. .. 8.6 95.1 .i 4.4 s.18 .04 .38 

Bones of carcass........................... 40.4 31.9 25.6 42.5 12.89 10.34 17,17 

Lean meat of fore quarter, right side.... 34.1 58.1 38.8 3.0 19.85 13.23 1.02 

Fat of fore quarter, right side .......... . 

Lean meat of hind quarter, right side .. . 

Fat of hind quarter, right side .......... . 

Left side of carcass • 

23.1 

33.8 

34.4 

182.5 

475.0 

10.6 

65.9 

12.9 

35.2 

89.0 

30.8 

86.8 

53.8 

.41 2.45 20.56 .09 

3.31 22.2s 10.41 1.12 

.3/ 4.44 29.86 .10 
11.01 64.24 98.19 20.07 I _____ _ 

11167 .94 255.03 52.02 
I 
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TABLE XLI. 

CO)IPOSITION O:F WATER-FREE SUBSTANCE OF STEERS' BODIES, WITH WEIGHTS 

OF ASH, PROTEIN AND FAT. 

STEER 3. 

COMPOSITION o:F 
WATER-FREE 
SUBSTANCE. 

WEIGHTS OF 

Lean meat Qf heacl, exclusive of tongue, 3.2 59,7 37.2 3.1 1.91 1.19 .10 

Fat of head...... . . . . . . . . . . . . . . . . . . . . . . .. 3.0 22;1 76,7 1.2 .66 2,30 .oo 

Bones of head..... .. .. . .. .. .. .. ... .. .. .. . 11.9 35.0 24.7 40.3 4.16 2.94 4,80 

Feet .......... ............ ... . ............. 12.9 47.!'l 18.2 33.9 6.18 2.35 4.37 

Stomachs ................................ . 6.8 48.3 45.8 5.9 3.28 3.11 .40 

·Small intestine ..................... . 1.6 38.3 58.1 3.6 .61 ,93 .oo 
Large intestine .................... . 2.1 37,9 59.2 2,9 ,79 1.24 .06 

Intestinal fat............................... 31.5 4.6 95.3 .1 1.45 30.01 .04 

Diaphragm .. .. . . .. .. .. . . . . . .. .. .. . .. . .. .. 2.1 35.8 62.9 1.3 .75 1.32 .03 

Bladder .. . . . .. . . .. . . .. . .. . . .. . . . . .. . .. . . . .. .4 43.4 54,7 1.9 .17 .22 .01 

Tongue.................... . . . .. . . . . .. .. .. 1.6 42.2 55.3 2.5 .67 .89 .04 

Liver.... .. . .. . . . .. .. .. .. .. . .. . . .. . . . . 3.0 80.6 14.0 5.4 2.42 .42 .16 

Heart and attachments.......... . . . . . . . . 2.9 4i.4 55. 7 1.9 1.23 1.62 .06 

Lungsandtrachea........................ 4.2 47.0 50.3 2.7 1.97 2.12 .n 
l{idneys . . . . . . . . . . . .. .. .. . . . . . .. .. . . . . . . . .2 67 .6 26,8 

Kidney fat.... .. .. .. .. .. . . . .. . . .. . . . . . . .. .. 10.4 2.4 97 .5 

5,61 
.1 

.13 .05 

.25 10,15 

.01 

.01 

Pancreas........................ .......... .3 47.2 47.o 5.3 .14 .14 .02 

Spleen... ... ..... .... .... .. .... .... .. .5 66.8 27,9 5.3 .33 .14 .02 

Blood. . . .... . .. . . . .. .. . . . . . .. . . . . . . . .. .. .. . 9.0 95,7 .6 3.7 8.61 .05 .33 

Bones of carcass . . . .. . . . . . . . .. . . . . .. . .. .. . -44.0 35.0 24.7 40.3 15.39 10.86 17 .75 

Lean meat of fore quarter, right side . . . 32.6 65.0 31.9 3.1 21.20 10.39 1.01 

Fat of fore quarter, right side............ 25.1 10.0 89.6 .4 2.50 22.50 .10 

Lean meat of hind quarter, ri~ht side .. 31.9 69.0 27.6 3.4 ~2.m 8.80 1.07 

Fat of hind quarter, right side . . . . .. . . . . . 32.8 5,4 94.3 .3 1.78 30.92 .10 

Left side of carcass .. . . . . . . . .. . . .. . .. . .. . . 175,6 35, 75 52.92 11.35 62. 77 92.93 19. 90 

449.6 161.38 237,60 50,56 
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TABLE XLII. 

COMPOSITION OF WATER-FREE SUBSTANCE OF STEERS' BODIES, WITH WEIGHTS 

OF ASH, PROTEIN AND FAT. 

STEER 4. 

Lean meat of head, exclusive of tongue, 

Fat of head ...........•.................... 

COMPOSITION O:F 
WATER-FREE 

SUBSTANCE. 

1.9 59.4 37 ·5 3, 1 

1.5 15,7 83.6 .7 

Bones of head . . . . . . . . . . . . . . . . . . . . . . . . . . 8.9 44.7 35.8 19.5 

Feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.5 48.8 20.9 30.3 

Stomachs . . . . . . . . . . . . . . . . . . . . . 6.3 52.6 42.6 4.8 

Small i_ntestt_ne .. , · ...... · · · · · · · · · · · · · · · · I 3.2 44.6 50.8 4.6 
Large 1ntestme ......................... \ 

Intestinal fat.............................. 17.!'l 4,1 95.7 .2 

1.6 

3.4 

Diaphragm .......... , .................. . 1.4 36.7 61. 7 

Bladller .. .1 76.8 19.8 

Tongue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 48.8 48.4 2.8 

Liver..................... . . . . . . . . . . . . . . . . 2.s 80.2 14.0 5.8 

Heart and attachments............. . . . . 3.5 14.3 85.1 .6 

Lungs and trachea..................... 1.6 68.9 25.0 6.1 

Kidneys ............. . 

Kidney fat .........•• 

Pancreas ........................ , ...... . 

Spleen .............•..................... 

BlOOll ......•.............................. 

.2 67.4 

7.2 

27.6 

97.3 

5.0 

.1 

.3 49.9 45.4 4.7 

.4 78.3 15.3 6.4 

6.8 95.5 .6 3.9 

WEIGHTS OF 

1.13 .71 

.23 1.2() 

.06 

.01 

3. 98 3 .19 1 . ';'?, 

6.10 2.62 3.78 

3.32 2.68 .30 

1.43 1.62 .15 

. 73 17.13 

.51 

.08 

.87 

.02 

.49 .4~ 

2.25 .39 

.50 2.98 

1.10 .40 

.13 

.18 

·15 

.31 

6.49 

.06 

7.01 

.14-

.06 

.04 

.04 

O·J 

.oo 

.03 

.16 

.02 

.IO 

.01 

,01 

.01 

.03 

Bones of carcass ...... ....... . ... . ... .. 28.1 35.8 19.5 44.7 10.06 5.48 12.54 

Lean meat of fore quarter, right side.... 24.5 64,9 31.9 3.2 15.91 7 ,81 .7S 

Fat of fore quarter, right side . . . . . . . . . . . 11.8 3.9 95.S .3 .46 11.30 .04 

Lean meat of himl quarter, right side . . 26.9 65.1 31.7 3.2 17.51 8.53 .86 

Fat of hind quarter, right side........... 12.6 8.7 91.0 .3 1.10 11.46 .03 

Left side of carcass........ . .......•.. , 113.3 40.77 46.39 12.84 46.20 52.55 14.55 

294.7 120.35 138.79 35.53 
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TABLE XLIII. 

PERCENTAGE COMPOSITION OF ENTIRE BODIES OF STEERS, EXCLUSIVE OF SKIN 
AND CONTENTS OF STOMACHS AND INTESTINES. 

IN FRESH CONDITION. IN W ATER-J<'REE 
SUBSTANCE, 

I~ I~ ~ 
...; I . 

~ ~ 
.:::.::: i:: == .::: 

;..ll) "'°'ll) ll) 1t ''°'ll) ll) I~ Jg O ~o 10 .s O 10 
c:e;.. 0;... +>;... ..c~ 0;... ... ;... .=;... 
~~ 

;..ll) dill OO<l) ;..ll) d ll) OO<l) 

P.A [;<,A ..iiA ~p., ~A <p., 

Steer 1. Protein-rich ration . 59.37 17.38 18,80 4-.4-5 42,78 4-6.28 10,94-

Steer 2. Protein-rich ration . 53.09 16.59 25,18 5.14 35.37 53,68 10,95 

Steer 3. Protein-poor ration. 53.4-1 16,73 24-,62 5.24- 35,91 52.84- 11.25 

Steer 4-. Protein-poor ration. 57.13 17 .51 20.19 5,17 4-0,85 4-7,10 12,05 

TABLE XLIV. 

COMPOSITION OF RIGHT SIDE OF CARCASS, 

Lean of fore quarter ................. . 

Fat of fore quarter . . . • . . . • . . . . . . . . • . . 

Lean of hind quarter •..•..•.••..•... 

Fat of hind quarter •...•••••••..•...••. 

Kidney ................................ . 

Kidney fat •.•..•••.••.•.•.•••.•••..•. 

Bones of carcass ..•..•••..••..•.•••... 

\Vhole side.. . . . • • • . • ............. . 

Percentage composition ••.••.•.•••.•. 

Percentage composition water.free. 

STEER 1. 

WEIGHTS. WEIGHTS OF CONSTITUENTS. 

I ii 
.:::"§ 
~::::! ;... c 
~p., 

87,81 

13.24-

94-.06 

17,03 

.9} 

ll) 
ll). 

.t~ 
t§ 
..., 0 
dp., 
~I 

26.15 

10.80 

26.70 

14.50 

I Ii, .... i, ... oo ;..,o •..-<,o 
I 'g ~§ 2.::: 

c ::::! +>::::! 

~& ;... 0 dO 
il;P., ~p., 

61.66 16.92 8.4-2 

2.4-4- .96 9.80 

67,36 18,64- 7,18 

2.53 ,73 13.73 

.68 ,14- .07 

00 
I'°§ 

.::::::i 
00 0 
<P.. 

.s1 

.04-

.ss 

.04-

.02 .231 
7 .57 7,40 .17 ,11 7 .28 .01 

- 32.90 26.701 ~ ~ ~ 10.71 

253,52 112.4-81 14-1.04- 4-1,.11 50.86 12.51 

% % % % 
.. .. .. .. 59.02 17 .89 18.53 4.56 

....... · I .. . .. .. . 4-3.66 45.23 11.11 
i 
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TABLE XLV. 

COMPOSITION OF RIGHT SIDE OF CARCASS. 

Lean of fore quarter ................ . 

Fat of fore quarter ................. . 

Lean of hind quarter..... . ........• 

Fat of hincl quarter .................. .. 

Kidney .........................•.... 

Kidney fat ........................... . 

Bones of carcass . , ................... . 

STEER 2. 

WEIGHTS. 

109.9 

30.3 

114.9 

40.9 

I.3 

11.4 

53.9 

34.l 

23.1 

33.8 

34.4 

,3 

11.1 

40.4 

WEIGHTS OF CONSTITUENTS. 

75,80 19.85 13.23 1.02 

7 .20 2,45 20.56 .09 

81.10 22.28 10.41 1.12 

6.50 4.44 29.86 .10 

I.00 ,19 .10 .01 

,30 ,28 10,81 .01 

13.50 12,89 10.34 17,17 

Whole sicle ....................... . 362.6 177 .2 185,40 62,38 95.31 19,52 

Percentage compos~t~on .............. 

1 

..... .. 

Percentage composition water-free . . ...... . 

% % % % 
51.91 16,93 25.86 5,30 

35,20 53,78 11.02 

TABLE XLVI. 

COMPOSITION O:F RIGHT SIDE OF CARCASS, 

STEER 3. 

WEIGHTS, WEIGHTS OF CONSTITUENTS. 

<l) 
<l). 

I ... oo 
I ii I ii .... .-c i::ii ii ii 

,;]'§ ~§ i...,c -~,o I 'g I~ ...., 0 ~§ ....,i:: 
<l):;j c :;:j ....,:;:j ~§ .... 0 d i:i.. do .... 0 ~o 
fa,~ t:: I e:~ p..~ ~i:i.. <:~ 

Lean of fore quarter ..........•....... 107,7 32,6 75.10 21.20 10.39 1.01 

Fat of fore quarter ............ ... ... 31.7 25.1 6,60 2,50 22.49 ,10 

Lean of hind quarter .................. 110.0 31.9 78,10 22,04 8.80 1.07 

Fat of hind quarter ................... 39.5 32.8 6,70 1,78 30.92 .10 

Kidney ....... ··············· ......... LO .2 .so .rn .05 .01 

Kidney fat ...... ... ........ .. . ... 10.7 10.4 ,30 ,25 10.15 .01 

Bones of carcass ........... ····-····· 58.4 44.0 14.40 15 39 10,86 17.75 
------ -----

Whole side ............ ...... ..... 359.0 177,0 182,00 63,29 93.66 20.05 

Percentage corq.position ............•. 
% % % % 

52.16 li,10 25.32 5.42 

Percentage composition water-free. 35,75 52.90 11,35 
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XL VII. 

COMPOSITION 01'' RIGHT SIDE OF CARCASS. 

STEER 4. 

WEIGHTS. WEIGHTS OF CONSTITUENTS. 

CJ CJ. 
I ~ rfl 

I oo I oo .... -:::: :::cii 00 00 
,..,:::: ;:.:::: i..,::: ·s~ I 'g I 'g 'rii::: CJ::: CJ= ...... = c;::: ..... 0 ~g 0::::: +"::l ..::::::::: 
:... 0 dA I-< 0 dO [/1 0 
ra...A :l: I 3::A ~A r...A <A 

. 
Lean of fore quarter ....•.......•..... so.so 24.50 56.30 15.91 7 .81 .78 

Fat of fore quarter .................... 14.37 11.80 2.57 .46 11.30 .04 

Lean of hind quarter •. ............... 85.42 26.90 58.52 17 ,51 8.53 .S6 

Fat of hind quarter ................. 14.27 12.60 1.67 1.10 11.46 .03 

Kidneys ..........•.....• .......... ... .95 .20 .75 ,13 .06 .01 

. Kidney fat ............................. 7.49 7,20 ,29 .IS 6.97 .01 

Bones of carcass ...................... 33.46 28.1{) 5;36 l(l.05 5,48 12.54 
--- --------

Whole side ....•............ ······ 236.76 111.30 125.46 45,34 51.61 14.27 

% % % % 
Percentage composition .............. 56.30 17.82 20.27 5.61 

Percentage composition water-free. 40-771 46,39112.84 
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TABLE XLVIII. 

cm1POSITION OF THE EDIBLE PORTION OF THE CARCASS. 

Lean of fore quarter ............... .. 

Fat of fore quarter ................ .. 

Percentage composition fore quarter 

Percentage composition water-free . 

Lean of hind quarter ................ .. 

Fat of hind quarter ................ . 

Percentage composition hind quart'r 

Percentage composition water-free . 

Fore quarter. . • • • .. . . • • .. . . . ........ . 

Hind quarter ......................... . 

Percentage composition of side .... 

Percentage composition water-free. 

STEER 1. 

WEIGHTS. WEIGHTS OF CONSTITUENTS. 

87,8 

13.3 

101.1 

94.1 

17.0 

111.1 

IOI.I 

111.1 

212.2 

~.151 

10.so 

... ::] 
26,7 

14.5 

41.2 

61.65 

2.50 

64,15 

% 
63,46 

lbs. 
67,4 

2.5 

69,9 

% 
62,91 

16,92 

,96 

17.88 

% 
17,69 

48.41 

lbs. 
18.64 

8,42 

9.80 

18,22 

% 
18.01 

49.28 

lbs. 
7 .18 

13,73 

19.37 20.91 

% 
17,44 

47,02 

% 
18.82 

50.75 

,SI 

.04 

.85 

% 
,84 

2,31 

lbs. 
.88 

.04 

.92 

% 
.83 

2.23 

lbs. lbs. lbs. lbs. 
64,15 17.88 18,22 ,85 

41.20, 69,90 19,37 20,91 ,92 

78.1511 134.05 37.25 39.13 1.77 

% % % % 
... . ... 63.18 17,56 lfi.44 ,82 

• •• , .... I .. , • .. 47 .66 50.07 2,27 
I 
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TABLE XLIX: 

COMPOSITION OF THE EDIBLE PORTION OF THE CARCASS, 

STEER 2. 

WEIGHTS, WEIGHTS OF CONSTITUENTS. 

0 
o· I ;...00 

I ii I ii """"' = ii ii ii 
,...,c ~§ f § -"O 

I~ l"C ]§ ..., 0 z:: ,.::: § 
dA d ::s 0 ::s +-::S ;..o 
::: I :::& ;... 0 dO 00 0 

r;,a.p. 0-; p., r;.; p., <P.. 

Lean of fore quarter ....•. .... ......... 109.9 34 .• 1 75.80 19.85 13.25 1.02 

Fat of fore quarter ........... ........ 30.3 23.1 7.20 2,45 20.56 .09 
-----------

140.2 57.2 23,00 22.30 33.79 1.11 

% % % % 
Percentage composition fore quarter 59.20 15,90 24.10 ,79 

Percentage composition water-free . 38,99 59.07 1.94 

lbs. lbs. lbs. lbs. 
Lean of hind quarter .•.......... .... ~ 114.9 33.8 81.10 22.28 10.41 1.12 

Fat of hind quarter ..... .............. 40.9 34.4 6.50 4,44 29.86 .10 
-----------

155,8 68.2 87.60 26.72 40.27 1.22 

% % % % 
Percentage composition hind quart'r 56.24 17 .15 25.85 -76 

Percentage composition water-free . 39.18 1\9.04 1.78 

lbs. lb:a. lbs. lbs. 
Fore quarter •..• ...................... 140.2 57,2 83.00 22.30 33.79 1.11 

Hind quarter .•.•.••.....•.............. 155.8 68.2 87.60 26,72 40.27 1.22 
--.---------

296.0 125.4 170,60 49.02 74.06 2,33 

% o/, % o/f' 
Percentage composition of side . ··- 57.63 16,56 25.03 ,78 

Percentage compos tion water-free . 39.09 59.05 1.86 

5 
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TABLE L. 

CO)IPOSITION OF THE EDIBLE PORTION OF THE CARCASS. 

Lean of fore quarter ............... . 

Fat of fore quarter .................. . 

Percentage composition fore quarter 

Percentage composition water-free. 

Lean of hind quarter ................ . 

Fat of hind quarter .................. . 

Percentage compositionlhincl quart'r 

Percentnge composition water-free. 

Fore quarter ...................... . 

Hincl qunrter..... ... . . . . . .. . . . . ..... . 

STEER 3. 

107.7 32.6 

31.7 25.1 

139.4 57 .7 

no.o 31.!'J 

39.5 32,8 

149.5 64.7 

13tl.4 57.7 

149.5 64,7 

WEIGHTS OF CONSTITUENTS. 

75.10 

(i.60 2.50 

10.30/ 1.01 

22.41!; .10 
---- ---- ---1--

81.70 23.70 3'> ~,;I 1.11 

% % ~ul % 
58.61 17 .oo 23.591 .so 

41.08 56. 991 1. 92 

lbs. lbs. lbs. / 1bs. 
78.10 22.04 8.801 1.07 

6.70 1.78 30.921 .IO 
--- --- ___ , __ 

84.80 23.82 3(1.72 1.17 

% % % % 
56.71 15.94 26.57 .78 

36.82 61.38 1.80 

39.72 1.17 

I 
23.701 

23.82. 

81.70 

84.80 

288 .9 122 .4 166.5(J 47 .52 72 .60 2. 28 

Percentage composition of sicle ..... 

Percentage composition water-free. I 

% % % 
16.45 25.13 . 7() 

38.831 59.311 1.86 
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TABLE LI. 

CO)IPOSITIO~ 01<' THE EDIBLE PORTION OF THE CARCASS, 

STEER 4. 

WEIGHTS, WEIGHTS OP CONSTITUENTS, 

(:.) 
a;,. 

I 
I 'f) t~ I oo = 00 'f) 00 -~ ~= ~~ 

......... 
I'§ I .-o a;,::S (l)"' 

'ii:: ..., 0 ...,;::: ...,i;:: ~§ a;,::S o:~ ;& 0 ::s ...,::s 
:... 0 ::! I 

:... 0 a: 0 rn o 
~~ C....A ~A <H 

Lean of fore quarter .........••• ..... 80.8 24.5 56.30 15.91 7 .81 ,78 

Fat of fore quarter ..•........• ...... 14.4 11.8 2.60 .46 11.30 .04 
--- --- --- --

95.2 36.3 58.90 16.37 19.11 ,82 

% % % % 
Percentage composition fore quarter Gl.87 17 .20 20.07 .86 

Percentage composition water-free. 4."i.10 52.64 2.26 

lbs. lbs. 
lbs I lbs. 

Lean of hind quarter ....• ,. ...••...••. 8.5.4 26.9 58.50 17 .51 8.53 .86 

Fat of hind quarter. ················· 14.3 12.6 1.70 1.10 11.46 .03 
--- ---

I 
99.7 39.5 60.20 18,61 19.99 ,89 

Percentage composition hind quart'r/ .....•.. 
% % % % 

60.38 18.67 20.06 -89· 

Percentage composition water-free. 47,12 50.63 2,25 

lbs. lbs. lbs. lbs. 
Fore quarter ...••.• ..... ......... ... 95.2 36.3 58.90 16,37 19.11 ,82 

liin,1 quarter ........................... 99.7 39.5 . 60.20 18.Gl 19.99 .SH 
--- ---· ------

194.9 75.8 119.10 34.98 39.10 1.71 

% % % % 
Percentage composition of side .•••. Gl.12 17 .94 20.06 .88 

Percentage composition water-free . 46.15 51.59 2.26 

------

TABLE LIL 

PERCE:STAGE CO)IPOSITION OF TOTAL DRES8ED CARCASS, 

IN FRESH SUB- I IN WATER-FREE 
STANCE. SUBSTANCE. 

I~ I . ~ ~ I . ...; ~ ,......, 
.$~ ~§ - t:I t:I i:: i:: i:: '"'a;, 

I~ I~ a;,OJ J? I~ ;~ .s O ..., 0 
0:... ..., ... ,; ~ 0 .... ~ ... 

i~ :...a;, ~ a;, 
<~ 

;...a;, ~~ ma;, 
C....A r;:.A ;l.A ~A <A 

P . t . .· 1 f ocl I Steer 1_, feel 17 months .. , 59.02117.89! 1s.53/4.561143.66145.23/ 11.11 
ioemnc 1 0 1Steer2,fed27months .• 51.91 rn.93125865.30 35,20 53.781 11.02 

P . t . ·f 01 \ Steer3 •. fec127 months .. 152,16117.10·125.3215.421135.75152.901 ll.35 10 em pom O c I Steer 4. fed 17 months.. 56.30[ 17 .82 20.27[5.61 40.77 46,39 12.84 
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TABLE LUI. 

COMPOSITION OF EDIBLE PORTION OF DRESSED CARCASSES, EXCLUSIVE OF 

KIDNEY FAT. 

' 
IN FRESH SUB· 

STANCE. 
IN WATER-FREE 

SUBSTANCE. 

Fore quarter, steer 1 . . . .. . . • .. .. . . .. . . . .. . . 63.46 1i .69 18.01 48.41 49.28 

38.99 5~.07 

41.08 56.99 

2.31 

2 ....................... 59.21 15.90 24.10 1.94 

1.93 3 ....................... 58.01 17-25 23.93 

4 .••••. 61.87 17 .20 20.07 45.10 52.64 2.26 

Hind quarter, steer 1 . .. .. ..... , • . • . . . .. 62.91 17 ,44 18.82 .~3 4";" .02 50.75 2.23 

2 .......... .. 

3 .•.......... 

56.24 17,15 25.85 ,7(i 39.18 59.04 1.78 

56,71 15,94 26.57 ,78 36.82 61.38 1.80 

4 ....................... 60.38 18,67 20.06 .89 47.12 50.63 2.25 

Total fside, steer 1 ...................... 63.18 17.56 18.44 .82 47.66 50.07 2.27 

2 ... • · ·..... .. . . .. . • . .. 57 ,63 16.56 25.03 .78 39,09 59.05 1.86 

3 . • .. .. •• .. • • • .. .. .. .. . 57 .34 16,5fi 25.30 .so 38.83 59.31 1.86 

4 ....................... 61.12 17.94 20.06 .88 46,15 51.59 226 
):,: 
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TABLE LIV. 

PROPORTIONS OF EDIBLE NUTRIENTS IN THE CARCASS. 

EDIBLE PORTION. 

STEER 1. 

Total fore quarter .......................... 18.30 81.70 52.74 28.00 14.02 14.27 .67 

Total hind. quarter ........................ 13.07 86.93 53.85 33.08 13.26 19.19 .63 

Total hind. quarter without kiclney fat... 13.78 82,22 54,01 28.21 13.26 14.32 ,63 

Whole side ................................. 15.52 84.43 53.31 31.17 13.61 16.91 .65 

Whole side without kidney fat ............ 15.97 84.03 54.75 29.28 13.95 14.66 .67 

STEER 2. 

Total fore quarter ................ . 16.83 83.17 50.20 32.97 12.85 19.48 .64 

Total hind quarter • . . .. .. .. .. . • • . • • • .. 13.54 86.46 45.79 40.67 13.84 26.20 .63 

Total hind quarter without kidney fat ... 1,l.38 85.62 46.06 39.56 15.50 23,36 .70 

Whole si<'le . . . .. .. .. .. . .. .. .. . . . • .. .. .. .. .. 15.09 84.91 47 ,87 37 .04 13.37 23.04 .63 

Whole side without kidney fat ............ 15.57 84.43 49.31 35.12 13,73 20.74 .65 

STEER 3. 

Total fore quarter...... .. .. .. . . . • ... .. .. .. 18.51 81.49 48.52 32.97 13.55 18.79 .63 

Total hind quarter ......................... 13.90 86.10 47.60 38.50 12.34 25.56 .60 

Total hind quarter without kidney fat . . . 14. 70 85.30 50.20 35.10 12.w 21.5:i .63 

Whole side.............. . • .. . .. .. .. .. 16.08 83.92 48.03 :J5.89 12.91 22.36 .62 

Whole side without kidney fat............ 16.56 83.44 49.38 34.06 13,22 20.20 .64 

STEER 4. 

Total fore quarter .................... ·····117.54 82.46 52.99 29.47 13.29 15.51 .67 

Total hind quarter...... .. .. .. .. .. ... .. . . .. 14.57 85.43 49.88 35.55 14.31 20.55 .69 

Total hind quarter without kidney fat ... 15.46 84.54 52.65 31.89 15.02 16,15 .72 

Whole side........... .. .. .. .. .... .. .. .. .. 16.00 84.00 51.39 32.61 13.82 18.11 .68 

Whole side without kidney fat......... . . 16.49 83.51 52.83 30.68 14.16 15.83 .69 
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TABLE LY. 

PROPORTIONS OF EDIBLE MATERIAL IN THE DRESSED CARCASSES OF THE 

FOUR STEERS, 

Q.) I 
Q.) ...... NUTRIENTS, PROPOR-

~·~ TIONS OF EDIBLE, 
;..Q.) 
Q.)..., 

I I 
...., d I • =s· ~ ~ 
~ Cl "'i= .:~ .: .: 
~:o~ :§ ~ I~ 

I 
I~ 

t~t 0 ... 

I 
..... ... ..:::;..... 

;..o <:;lQ.) rP.Q.) 

E,iQlA ~A ~A ...i:A 

Whole side, without kidney fat, steer 1 ••••.••...••• , 29.28 13,95 14.66 ,67 

2 •••••• ...... 35.12 13.73 20.74- ,65 

3 ••••• ........ 34.06 13.22 20.20 .64 

4 .............. 30,68 14,lt:i 15,83 ,69 

The most important com;ideration in the experiment which we 
are now discussing is the relative influence of widely different ra
tions upon the development and composition of the bodies of the ex
perimental animals. We have seen that one pair of steers was fed 
a much larger amount of protein, both absolutely and relatively to 
the other food constituents, than the other pair. 

Of the two steers killed at the end of seventeen months, Steer 1 
ate 619 pounds of digestible protein and 3029 pounds of digestible 
carbohydrates and fats, while Steer 4 ate 370 pounds of digestible 
protein and 3418 pounds of digestible carbohydrates and fats. 

In the case of the two steers killed at the end of twenty-seven 
months Steer 2 ate 1265 pounds of digestible protein and 6174 pounds 
of digestible carbohydrates and fats, and Steer 3 ate 700 pounds of di
gestible protein and 6422 pounds of digestible carbohydrates and 
fats. In other words, one pair of steers ate nearly eighty 
per cent. more protein than the other pair. Did thi8 
difference in the nutrition of the animals cause material varia
tions in the general development of their bodies, in the proportion
ate weights of their parts or in the relative quantities of the four 
classes of constituents water, ash, protein and fat? We have seen 
that the protein-rich ration caused a more rapid growth of the steers 
while they were quite young. Did it cause a different growth? 

In endeavoring to answer this question we must be controlled by 
the facts secured with reference to 

(1) The relative weights of the organs and parts of the bodies. 
(2) The percentage composition of the different organs and parts. 
(3) The percentage composition of the body as a ·whole. 
(4) The percentage composition of the carcass. 
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(5) The percentage composition of the edible portions of the 
carcass. 

(6) The relative amounts of edible material. 
It must be borne in mind in this discussion that Steer 1 must be 

compared with Steer 4, and Steer 2 with Steer 3. 
(1) The relative weights of organs and parts. Reference to Table 

shows no marked differences in the relative weights of the different 
organs and parts. 

The proportion of carcass weight, for instance, varies but little in 
the four animals, as is shown below. 

I~ [ I~ 

I 

I~ I ,~ 
....,:::: e-1:= ,:<:)::::: ...;<:::: 
;..<Ii 

I 

:...<II t~ 

I 

'"'<Ii <Ii Q <Ii Q Q)Q 
Q)I-< ~t 

I 
Q)!-< <Ii'"' .._Q) ...,<11 ...,<11 

r/.lP, rnA rnP.. rnA 

()arcass in per cent of live weight ................... 57.7 57,0 57,2 59.0 

Proportion of carcass in bodd minus the skin and 
contents of the stomach an intestines ............ 75.2 73,1 75.9 74.S 

A glance at the weights of the different organs reveals no evi
dence that the larger protein supply caused a more vigorous develop
ment of any one of them, neither does it appear that the greater 
carbohydrate supply increased the quantities of intestinal or kidney 
fats. 

(2) Composition of the fresh organs and parts. Thefigures of Tables 
XXXVIII to XLII show that the composition of the various organi:: 
and parts of the four steers' bodies was somewhat variable, but there 
are no differences in this respect which can logically be attributed to 
the food. The great variation in the water content in the heart is 
accounted for in part by the greater or less amounts of fat and other 
attachmentswhich were ground up with that organ. In thecase of the 
lungs there appears to be no reasonable explanation of the greatly 
different percentage composition. 'l'he figures hint at an error, but 
a careful examination of the original data does not reveal any. 

(3) Percentage composition of the entire bodies, exclusive of skin 
and contents of stornach and intestines. In Tables XXXIX to :X.LII are 
calculated the total quantities. of protein, fat and ash in the bodies of 
the several animals, the skin and contents of stomachs and intestines 
befog jgnored. Having these figures and knowing the weights of 
all the parts in the fresh condition, it is possible to compute the 
percentage composition of the bodies of the animals as they existed 
before being killed. This has been done and the results appear in 
Table XLIII. There certainly is a striking similarity in the com
position of the bodies of the steers of the same age. It is very notice
able that the older steers contain a less proportion of water and pro
tein and a larger proportion of fat,but when we compare Steer 1 with 
Steer 4, and Steer 2 with 3, the d'ifferences are not important, and 
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we fail to discover any indication that the unlike rations have 
caused unlike growth of tissues. 

(4) Percentage com,position of the carcasses (dressed beef.) The car
casses have the same similarity of composition that the entire bodies 
do. Comparing the dressed beef from the steers of the same age we 
find essentially the same proportions of water, ash, protein and fat. 

We observe here as in the case of the entire bodies that the older 
and more mature and fatter animals furnish beef with a smaller pro
portion of water and protein and a larger proportion of fat than the 
younger animals do. 

(5) Oornposition of the edible vortion of the carcasses. This includes 
in these cases all of the carcass but the bones. Some other material 
js not edible, such as certain connective tissues (tendons, cartilage 
&c.) and which would find its way into the kitchen refuse. The 
hones were aJl the non-edible portion, hol1vever, which it was easy to 
separate, and the proportion of edible material is not greatly too 
large. ·we still fail to find that the unlike rations have caused es
sential variations in the proportion of water or of any class of con
stituents in the flesh of the animals. As noted with the dressed 
beef, the edible parts of the carcasses of the older and maturer steers 
contain smaller proportions of water and protein and larger propor
tions of fat than is the case with the younger animals. This fact, 
though not new, endorses the popular belief that "young" beef does 
not "spend" as well as that from maturer animals. 

The writer is obliged to confess that he is surprised at the out
come of the investigation under discussion. He had expected that 
the ration with a liberal supply of protein would cause a more gen
erous development and proportion of muscular tissue than the other 
ration generally regarded as somewhat deficient in protein, and that 
the latter ration would produce animals relatively richer in fat. This 
expectation is not realized. While the protein-rich ration did for 
a time cause more growth than the other, we are unable to discover 
that it was different growth. 

The flesh of the animals which ate the ration relatively poor in 
protein did not differ in general appearance from that of the other 
animals, and a chemical analysis does not show any essential differ
ence in the proportions of protein and iats. 

This investigation adds materially to the facts previously known 
which go to show that the individual animal possesses a consti
tutional inertia which may not easily be overcome. It is, perhaps, 
only when we resort to extreme measures, that we are able to dis
turb the methods of growth to which the animal by breeding is 
committed. It appears that though the ration varies widely, an ani
mal selects from it and assjmilates, such materials as suit the needs 
and purposes of that particular organism, and' that while the rate of 
production may be very much modified by the character of the 
ration, the kind of production, whether of meat or of milk, is chiefly 
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controlled by the constitutional habit, unless as before stated the 
conditions of nutrition are rendered very abnormal. 

These remarks are not offered as a new or final conclusion, but 
rather as indicating a general law which the feeder must, and al
ready practically does, recognize. 

It is interesting, at least, to note two other points concerning 
which the preceding- data give definite information. 

These points are: 
(1) The proportion of the actual growth of the animal which 

may ordinarily serve as human food and therefore is most valuable. 
It is easy to ascertain this proportion in the case of these four 

steers, and this is given in the table which follows: 

TABLE LVJ. 

PROPORTIONS OF NON-EDIBLE c\lATERIAL IN ENTIRE BODIES OP STEERS. 

;..: I .S I I Jg 

I 
.s 

I 
.c1 >. .... 0 

I 
~ ::.. d ..... d 00 A::a ~ ~ <: 

STEER 1. 

In entire body, exclusive of skin, pounds ............ 298,5 127.6 138.2 32,7 

In edible portion, including kiclney fat, pounds .•... 171.1 74,7 92.8 3,6 
--- --- --- ---

In non-edible portion, pounds ............ , ........... 127,4 52.9 45,4 29.1 

Per cent in non-edible portion ......... ............. 42,7 41.5 32.8 89,0 

STEER 2. 

In entire body, exclusive of skin, pounds ... , ........ 475.0 167.9 255.0 52.02 

Edible portion, including kidney fat, pounds ........ 273.0 98.6 169,7 4,7 
------------

In non-edible portion, pounds .......................•. 202,0 69.3 85.3 47,3 

Per cent in non-edible portion ........................ 42-5 41.3 33.4 90,9 

STEER 3. 

In entire body, exclusive of skin, pouncls •.......... 449,6 161.4 237.6 50,6 

Edible portion, including kidney fat, pounds ...... 265,6 95.5 165.5 4.6 
--- --- --- ---

In non-edible portion, pounds, ............ ........... 184,0 65.9 72,1 46,0 

Per cent in non-edible portion ·········· ......... 40,9 40.8 30,3 90,9 

STEER 4. 

In entire body, exclusive of skin, pounds ........ ... 294,7 120.3 138.8 35,5 

Edible portion, including kidney fat, pounds ........ 166.0 10.a 92.2 3,4 
--- ------ ---

In non-edible portion, pounds ........... ............ 128.7 50.0 46.6 32.l 

Per cent in non-edible portion ................... ... 43,7 41.6 33,6 90.4 

It seems that without taking into consideration the skin and hair, 
over forty per cent. of the dry matter of the animal body is rejected 
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as unfit for food, unless we alJmv for the use that is sometimes made 
of the heart, liYer and portions of the large stomach. 

If we include in the refuse (in the sense of use as food) the skin 
and the ordinary kitchen waste, we find that very nearly half of the 
dry matter in body· of a fat steer is either wholly wasted or is 
used for less important and valuable purposes than serving as food 
for man. 

This is in strong contrast to milk as an animal food product, none 
of which is necessarily rejected. 

It has been stated that two of the steers were slaughtered and 
analyzed at the age of about twenty-two months, while the other 
pair was fed for ten months longer. 

It appears from our analyses entirely probable that the four ani
mals were practically alike in composition when of the same age. 
'!'his being assumed, ,ve are in a position to learn the composition 
of the growth during the last ten months of feeding of theolder pair. 

LYII. 

COMPOSITION OF INCREASED GROWTH OF OLDER STEERS. 

IN E'RESH IN WATER-FREE 
MATERIAL. MATERIAL. 

~ 
Q 

ci i..: 
:: 

Q;) ~ Q) .... :,...<1l .... 
~ ..= d i:...O 0 

!:: A~ 
i:.. d (1J 

p., ~ < 

Entire bodies, except skin. 

Two steers fed 27 months ..•••••..•..•.•••..•. 1,072.9 924.6 329.3 4!)2.6 102.6 

Two steers fed 17 months .• .................. 829.2 593.2 248.0 276.9 68.2 
--- --- ------

243.7 331.4 81.3 215.7 34.4 

Per cent composition younger steers ......•.... 58.2 41.8 41.8 46.7 11.5 

Per cent composition increase for next 10 mos. 42.4 57.6 24.5 65.1 10.4 

These results acco1d in a general way with those rea~hed by 
Lawes & Gilbert. Those investigators found that the increase in 
fattening an animal contained a much smaller proportion of water 
and a greatly larger proportion of fat than the entire body. 

The increase in the later stages of growth is of very much the 
same character, two-thirds of this consisting of fat, whereas the 
booies of the younger steers were less than half fat. 

Su::\L\fARY. 

(1) Beginning at the age of four to six months two pairs of steers 
,vere fed from seventeen to twenty-seven months on rations differing 
,videly in their nutritive ratio, one ration having a ratio of 1: 5.2 
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arnl the other, 1: 9.7. One pair ate 1884 pounds of digestible pro
teht in the same time the other pair ate 1070 pounds. 

(2) One steer of each pair was slaughtered and analyzed at the 
('nd oi seventeen months feeding, the remaining steers being fed for 
tt~n months longer, when they were killed and analyzed. The chem
ical analysis included the entire bodies, excepting the skin and the 
contents of the stomach and intestines. 

(3) At the end of fifteen mouths feeding, the pair of steers fed 
on the ration richer in protein had gained 221 pounds of live weight 
more than the pair fed the ration less rich in protein. The later 
growth with two steers showed a difference in favor of the ration 
less rich in protein. 

( 4) The relative weights of organs and parts of the body was 
p:cvctically the same with the steers of the same age, independently 
o.f. the ration. 

(5) The kind of gTowth caused by the two rations, viz: the pro
portions of water, protein, fat and ash, was not materially different 
with the steers of the same size. 

This is true whether we consider the entire bodies, the dressed 
carcasses or the edible portions of the carcasses. 

With steers fed for the same time, the composition of the entire 
bodies., the proportion and composition of the carcasses, and the pro
portions and composition of the edible parts were practically alike. 

(6) The older pair of steers, viz: those fed for ten months longer 
time, contained a smaller proportion of water and a larger propor
tion of fat than the younger animals. 

(7) The older animals furnished five pounds per hundred more of 
water-free edible material than the younger animals. This is equiv
alent to a difference of twelve pounds of fresh, edible meat. 



HORTICULTURAL DIVISION. 

H. P. GouLD, Assistant Horticulturist. 

The wor·k of this department during the past year has,in a general 
way, been a continuation of the investigations of previous years. 
Cultural methods of certain vegetables have received attention, though 
the dry weather seriously affected all garden vegetables, and on this 
ai~count no report can be given on many of the experiments planned 
at the beginning of the season. Especially does this apply to our 
vvorl'- with tomatoes and cauliflowers. 

The number of varieties of smaU fruits growing in the station gar
dens has been considerably increased and new varieties are constant
ly being added. 

I-NOT:I!:S ON POTATOES. 

FUNGIROID AS A PREVENTIVE OF POTATO ROT. 

Almost every year brings to light new insecticides and fungicides; 
some of these discoveries are of great value, while many of them 
are no better and often far inferior to the older and better known 
materials. 

Quite recently there has been put upon the market a fungicide 
known commercially as "fungiroid." This article is manufactured 
by Leggett & Brother, New York, and is said by them to be a 
powdered Bordeaux mixture and a substitute for that fungicide 
as ordinarily prepared. So far as I am aware, its qualities have 
not been thoroughly tested. If fungiroid should prove to be 
equally as effective as Bordeaux mixture, its advantage over the 
latter wou]d be its ease of application. This applies especially in 
the treatment of low-growing plants. 

It has been proven many times, beyond a doubt, that "potato rot" 
or "late blight" can be held in check, if not entirely prevented by 
the use of Bordeaux mixture. In order to test the efficacy of fun
giroid as a means of combating this disease, a plat· of potatoes was 
treated in the following manner: '.rhe first row was sprayed with 
Bordeaux mixture; fungiroid was applied to the second, while the 
third was left untreated to serve as a check on the fungicides and so 
on 'throughout the pJat--every third row in order receiving the 
treatment described above, making six rows sprayed with Bordeaux 
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mixture, six treated with fungiroid, and an equal number which 
received no treatment. 

The first application of fungicides was made July 13; two other 
applications were subsequently made at intervals of about two 
weeks. 

The following table gives a summary of each of the six rows: 

BORDEAUX MIXTURE VS. FUNGIROID. 

Total Ratio of 
Weight of 
decayed Per cent 

Treatment. weight yield. tubers. of decayed 
lbs. lbs. tubers. 

Bordeaux .......•....................... 262;! 1.00 1.1 .4 

Fungiroid ................................ 219 .83 18.7 8.5 

Check ......... ............... 198;! .75 20.3 10.2 

Referring to the column, "ratio of yield," it will be observed 
that the total yield of the untreated rows was only seventy-five per 
eent. that of the rows sprayed with Bordeauxmixture, or an increase 
of twenty-five per cent. from the use of the Bordeaux; the total 
y:ield from the ro,vs treated with fungiroid was eighty-three per 
cent. that of the rows sprayed withBord'eaux,or an increase of seven
teen per cent. in favor of Bordeaux mixture over fungiroid. 

The last column giYes the per cent. of decayed tubers. The rows 
sprayed ,,vith Bordeaux mixture produced only .4 of one per cent. 
by weight of decayed tubers, while from the unsprayed rows over 
ten per cent. by weight of the tubers were decayed. The fungiroid 
seemed to have but little effect in preventing the decay. 

The results do not promise the future for the fungiroid which 
had been hoped for it, yet we do not wish to draw final conclusions 
from this one season's trial. 

Conclusion: Fungiroid may slightly increase the yield of potatoes 
but seems to be of very little value as a preventive of late blight. 

II-NOTES ON SWEET CORN. 

Every one who is at all familiar with the catalogue of the average 

seedsman is equally familiar with the high sounding and attractive 
description of varieties which most catalogues contain. We do not 
wish to infer that such descriptions are given for the purpose of de
ceiving, yet the fact remains that if one bases his anticipations on 
the descriptions which he finds, he is likely to be doomed to dis
appointment at the results which he obtains. While this condition 
of things does not exist in regard to the descriptions of corn to the 
extent that it does in regard to many other things, yet not a few of 
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the statements are misleading. Especially have we found this to be 
true as to statements concerning the date of maturity. Very often 
varieties described as "early" have proven so late as to be almost 
worthless, and several so called medium sorts have failed to mature 
at all. A plausible excuse may appear, however, for this apparent 
deeeption ,v hen we consider the fact that practically all of the seed's 
disseminated by the larger seed companies are produced in a climate 
where the growing season is considerably longer than in Maine. 

The following table represents most concisely the more impor
tant points relative to the varieties grown the past season: 

Variety. Source of see<]. 

Best of All .............. H. W. Buckbee ........ /.July 24 Aug. 1lsept. ) 9.5 ... I 7.0 
Cory (White) ........... J. l\l. Tl10rbnrn & Co .. · !•July 12 ,July 24 Aug. 17 79 (i.0 1 4.5 
Crosby's Early .. .. . . . . ,J. l\I. Thorburn & Co ... 

1

.July 20 Aug. ii Sept. 2 nii .... [ 6.0 
Early Dawn ........... ,Johnson & Stokes .... ,July 24 Aug. 7 Sept. 7 100 7.5 6.5 
Early Sweet .......... D. M. l<'erry & Co ....... July 24 Aug. 7 Sept.11 104 9.01 7.5 
Early Sunrise .......... Iowa Seecl Co ......... I.July 12 ,July 26 Aug.17 7!J 7,01 6.0 
Early Vermont. ........ A.W.Livingston'sSons,:July 12,July 26 Aug.24 86 .... 4.0 
Eastman's Early ..... Eastman Seed Co ..... ,July 12 ,July 26iAug.1, 

1
-
0
,
4
£1'1·;..

1
• •• ~.·r, 4

6
_.0
5 Rance's Early ......... A. \V. Livingston's Sons, ,July 24 Aug. 10 Scpt.11 " 

Hemlerson Sugar ....... Peter Henderson & Co .. July 24 Aug. 7 Sept. 7 100 H.O' 8.0 
Hickox Hybrkl ......... D. l\l. Ferry & Co ...... ,July 17 Aug. 7 Sept. 7 100 9,0j 7.0 
Honey .................. ,Johnson & Stokes ...... ,July 24 Aug.IO Sept. 7 100 8.0 8.0 
Lackey's Early Sweet .. ,J. ,J. H. Gregory & Son .. July 12 .July 26f Aug. li 7fl G.o! 5.0 
Livingston's Evergr'n,.A. W.Livingston's Sons, ,July 24 Aug. lO[Sept.lii 108 9,0[ 7 .5 
.:\Ielrose ............. ,J, 1\1. Thorburn & Co .. ,July 26 Aug. 7 Sept. 5[ 9.s.

1

. ···.I. 5.0 
~ew Englancl. ......... D. :.\1. Ferry & Co ...... ,July rn 1 \ug. 1 Aug.31 93 7,0 6.0 
Perry's Hybrid ........ J. 1\1. Thorburn & Co ... ,July 20/Aug. 51Sept. 71100 8.01 6.5 
Quincy .Market ........ J. ,J. H. Gregory & Co .. ,July 15 ,July 30 Aug. 2(; 88 ···i 5.0 
Shaker's Early ......... I\ .W.Livmgston's Sons, ,July 241 \ug. 8 Sept.11 104 8.0j G.5 
Stabler's Early . . . . . . . . ,J. ,J. H. Gregory & t,on. ),July 2!l ........ Sept.11 104 8.0 7 .5 
XX Sugar ............... W. H. l\faule ............ ],July 24 Aug. 7 Sept.11 104 7 .0 5.5 
*Acme Evergreen ..... Icnva Seed Co ....... ····j•July 2!l Aug. rn ................ 7,0 
*Burlington Hybrid .... A.W.Livingston'sSons, ,July 2fl Aug. 7 .............. 7.0 
*Country Gentleman ... ,Johnson & Stokes ..... jJuly 30 Aug. 17 . . . . . . .. . . . . . . . . 7 .0 
*EarlyLarge8-Rowecl. A.W.Livingston'sSons,j,July 27 Aug.IO........ 8.0 

"'Dirl not reach e<lible maturity. 

The ,·arietics named above ,vere all planted the last of May. 'l'he 
first killing frost was about the middle of September, so that in addi
tion to the varieties which failed to reach edible maturity those wMch 
matured on or after Sept. 11, of which there were several, were of hut 
very little value for table use, as the date of edible maturity g-iYen in 
column fiYe refers to the day on which the first ear was found which 
had reached an edible condition; this date, in most cases, was seyeral 
day:,, before enough ears could be picked to test the varieties. 

For ~eYeral years past the Cory has been the standard of earliness, 
but in quality it is far from perfection. As may be observed by 
referring to the table, several varieties were grown the past season 
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,vhich came to edible maturity on the same date as Cory-seventy
nine days from date of planting. The variety-Early SunrisP,-seems 
,vorthy of special mention. The quality compares very favorably with 
that of most later varieties and it was the most prolific variety grown. 

Of the varieties which failed to reach edible maturity, we would 
call attention to the Country Gentleman, from the fact that since 
its introduction several years ago, no variety has received more 
favorable comment than this one, but for this State it is of little 
value on account of its lateness. It may mature under the most 
favorable conditions although it has been grown here for the past 
three years and in no case has it reached an edible condition before 
frosts, when given ordinary field culture. 

III--NOTES OX PEAS. 

Ii is a well known fact that nearly all of the earliest varieties of 
peas are what are connnonly knmvn as "sn10oth" or "hard" peas; 
the poor quality of this type is equally well knovrn. One of the aims 
of the introducer has been to secure a sort which should nossess 
the qualities of the later c,r "wrinkled" varieties and at the same 
time be as early as the snwoth varieties. Efforts in this direction 
have been at least partially re~vardecl ,vith success. There have been 
;_rnt upon the market dnring the past fe,v years several varieties of 
the wrinkled type which are of excellent quality and also very early. 

Our nsual rate of seeding has been one quart of seed to 100 feet of 
drill, though it is probable that one quart to 75 or 80 feet of drill 
may be a mo1e profitable rate. 

The folluwing descriptions are of ''wrinkled" varieties of recent 
fr1troduction which can be recommended for general cultivation. 

,..::::ftation, (Gregory): Of moderately vigorous gro,vth; 5 to 6 peas 
to the pod; quality good; maturing in from 45 to 55 days. 

Jfoming Star, (Childs): Growth somewhat less vigorous than 
Station; 5 to 6 peas to the pod; quality excellent; reaches edible 

rnat11rit;r in 45 to 55 days. 
Exonian, (Thorburn & Co.): Yines medium height but very 

~r.1all; foliage noticeably light colored; about 6 peas to the pod; 

nw t uring in from 50 to 60 days. 
Early Woodside, (I-1. N. Smith): Of rather rlra":f habit; 6 peas to 

the pod; quality good; from 60 to "70 days required to reach edible 

maturity. 
Climax, (Xorthrup, Braslan & Goodwin Co.): A very tall variety 

with rather small vines; one of the most prolific; quality not of the 

best; matures in about 70 days. 
Echo, (Burpee): A moderately vigorous grO\ver; 7 peas to the 

pod; matures in from 65 to 75 days. 
Reno1cn, (Burpee): Of rather drawf habit; prolific; season medium 

to late. 
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Nott's E.xcelsior, (Maule) :A d'warf sort about 1 foot in height; 5 or 
6 peas to the pod; matures in 50 to 55 days. Has received many 
favorable comments during the past 4 or 5 years. 

The above are only a few of the many sorts which might be men
tioned in the connection of "new ,·arieties" but to increase the list 
woud be doubtless to increase the indecision if one were selecting 
varieties for planting. 

In our comparison of varieties such well known sorts as American 
vVonder, Heroine, Stratagem, Telephone, Abundance, and several 
others of like reputation have been taken as the standard of excel
lence. 

Of the smooth peas, we will simply make mention of the follow
ing varieties: Maud S., Sunol, Summit, Rural New Yorker, Alaska, 
Daniel O'Rourke Improved. These varieties have no marked distinc
tive characteristics aside from the type and their chief valu~~ lies in 
the earliness of matlirity. 

It will be observed that in the foregoing descriptions considerable 
latitude is given for the time required by the different varieties 
to reach edible maturity. This wide variation is given from the fact 
the season has considerable influence upon the time required to reach 
edible maturity, the number of days being less in a warm than in 
a cold season. The same difference is noticeable in the time required 
for the maturity of early and late sowed peas of the same variety. 

IV-NOTES ON CABBAGES. 

The attention given to cabbages during the past season, as her.eto
fore,was confined chiefly to the study of different methods of culture. 
Several questions regarding the subject, which have previously re
ceived lit~le if any attention, have been investigated. 

The seed was all sown April 1st in the forcing house, and the 
plantlets pricked out into seed flats April 27th where they were al
lowed to remain until May 25th, when they were all set in th0 field. 

The season was exceptionally dry and although the plants did' not 
suffer from lack of moisture sufficiently to cause them to wilt yet 
they made a less vigorous growth and consequently smaller head's 
than would have been the case if there had been more rain. 

1. JNFLUENTE OF SIZE OF SEED. It has been thought by some that 
the amount of leaf surface relative to the size of the hearl, is in
fluenced by the size of the seed, the supposition being that plants 
from large seeds run to leaf at the expense of the head, while with 
plants from small seed the tendency is the opposite. 

That wemightassertain, if possible, the accuracy of thisview, three 
varieties of seed were chosen, from each variety of which were 
selected fifty of the largest seeds, also fifty of the smallest. The seeds 
were all sowed and when the plantlets were ready for the first 
handling, twenty of the best specimens from each lot were pricked 
out into seed flats and then treated as already described. 

The comparative results are given in Table I. 
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Variety. 

Harvest Home: 

Large seed ..... 

Small seed ..... 

Reynolcls' Early: 

Large seed ........ .. 

Small seed ........ .. 

Ballhead: 

Large seed ......... . 

Small seed ........ . 

TABLE I. 

INFLUENCE OF SIZE OF SEED, 

.339 

.180 

,370 

.169 

.3HJ 

.140 

9.1 

8.1 

9,7 

6,9 

8,5 

7 .1 

2.1 

2.3 

2.6 

2.1 

3,6 

2.6 

6,1 

6.5 

5,9 

4.3 

5.9 

3.5 

.o 

11.8 

9,1 

.o 

.o 

15.4 

.o 

.o 
18,2 

.o 

.o 

83 

23.1 ,94 

.O LOO 

5.9 1.37 

27 .3 1.00 

.o 1.6!) 

.o 1.00 

The first column of figures gives the weight in grams of the 
various lots of seed. It will be observed that of the first variety, 
Harvest Home, the large seed weighed somewhat less than double 

that ol' the small seed while of the two other varieties, the large 
seed ,veighed more than twice a::; much as the small. The i1eaviest 
heads were produced by plants coming from the large seed while one 
of the smallest head was also produced by the large seed. In the 

case of the two last varieties referred to in the table, the smallest 
beads in comparison "vere from small seed. The figures relating to 
the maturity of the heads are so contradictory that no conclusions 
can be drawn regarcl'ing that point. The facts presented in the last 
column are perhaps the most striking and at the same time of the 
most value. These figures represent the ratio of the average ·.veights 
of the heads compared. Representing the average weights of the 
heads from the small seed by 1, we find in case of the first variety 
that the average weight of the heads from the large seed is repre
sented by .94. In other words, the large seed produced heads which 
averaged six per cent. Jess by weight than did those from the imrnll 
seed. The average ·weights of the two other varieties,Reynolds Early 
and Ballhead, were 37 per cent. and 69 per cent. respectiYely in favor 

of the heads from large seed. 
Dccluc~ion. It seems probable that the ::,ize of the seed has fsome in

fluence upon the size of the head, the larger seeds as a rule,producing 

the larger heads. 
2. HE~t:I!IS OF '.rYING Ul' THE OC'l'El{ LEA VER. The idea has bE'en 

entertained, that by binding the outer leaves together owr the head 

6 

• 
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of the plant, rnat11rity could be hastened. vYith this object in view, 
three Jots of plants ,Yere treated accordingly as soon as the heads 
had commenced to formand correspondinglots ·were grown as ~hecks. 

The results, so far as represented by figures, are tabulated below. 

TABLE II. 

E1''FECT OF BINDING OUTER LEAVES TOGETHER. 

I 

I 

3 ol 

I 
Harvest Home. 

I I 
i 

Outer leaves tied up ....... .. .......... 
I 

6.1 .8 26. 7 .o: 33.3: .,U 
I I 

Check ...................................... 1 9.8 3.1 6.s! 25.0 5.oj .011.00 

I 

I I 
Sureheai.1. I, I 

I 
Outer lmives tied up ...................... 4.1 .s 2.61 14.3 .01 35.Sj .46 

Check ......................... 8.1 LOI 5,7, 5.3 .oj 5.n'. 1.00 

Reynolcls Early. 
I .ol 

'1 

Outer lettves tiell Ul) ••••• 4.9 

2::1 
3.1: 3o.sl "·'I ·"' I 

47 .11 
I 

Check ....... ...... ... .. ············· \J.\J 4.611 5,9i 17 .6 1.00 
I I 

The figures relative to the point in que'stion reveal nothing· from 
,..,.hich ,ve can infer that the operation has any influence upon the 
maturity of the heads. 

By examining the table, howeYer, it can readily be seen tbat the 
operation ,vas not \Yithout its effects. 

In next to the last column is fonnd the percentage of plants from 
each lot which failed to form heads. Of the first variets, every 
check plant developed a head, while of the treated plants one-third 
failed to head; of the second variety, nearly the same proportion 
failed; ,vhile of the third variety, over one-half of the treated plants 
gave similar results, as did also about 17 per cent. of the check plants, 
making nearly the same difference between the percentage of plants 
failing to head in each comparison. 

Again, the size of the head was greatly decreased by the treat
ment. The last column gives the relative weights of average heads. 
In hYo instances the average weight of the treated plants was less 
than one-half and in one case but little more than one-half that of 
the heads from the untreated plants. 

Another result of tying up the outer leaYes, which was even more 
noticeable than any yet mentioned, as the plants were gro,ying in 
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the field, was the effect upon quality. The overlapping leaves did 
not effectually shut out the rain, yet when the moisture had once 
entered the spaces between the leaves, it ·was sufficiently inclosed to 
prevent a rapid evaporation. This continued dampness among the 
leaves very soon caused the outer portions of the heads to dec.::iy. As 
the season advanced, the decay extended both out·ward and in,vard, 
resulting in a large proportion of the leaves falling off a long thne 
before the growth of the plants would otherwise have ceast'd. The 
result was that not a single marketable head was produced by the 
plants receiYing the special treatment. Doubtless the premature 
falling of the leaves accounts in a measure at least for the decreased 
size of the heads. 

Deduction. Tying up the outer learns of the cabbage appears to 
have no influence upon the maturity of the heads, but it results in a 
marked decrease in the size of the heads and causes them to rlecay. 

3. EFFECT OF MULCHING: The yalue of straw or some similar 
material used as a mulch, in the conserrntion of soil moisture has 
often been discussed. Our experience in mulching tomatoes has al
reacly been reported.* 

In order to ascertain, if possible, the effect of a similar treatment 
upon cabbages, seYeral plants of three different varieties were given 
a mulch of s,vale hay, a sufficient amonnt being put on so that when 
packed dO'.vn it should be two or three inches thick. It was applied 
after the plants had recovered from the check of being set in the 
field and grov;th had .fairly begun. Three corresponding lots re
eei..-ed freq11ent cultivation. 

Table III is a statement of the results as represented by figures. 

* Report :\[aine Experiment Station, 1894, p. G4. 
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TABLE III. 

EFFECT OF MULCHING, 

Vitriety all(l Treatment. 

Lupton: 

Mulched ...... . 

Cultivated ............... .. 

Sorehead: 

Mulchecl .................. . 

Cultivated ..................... . 

Harvest Home: 

l\1ulchecl ................... . 

Cultivatecl..................... . ....... . 

2.8 

1.5 

2,6 

1.0 

3.6 

3.1 

6.0 

'6,0 

6.1 

5,7 

6.S 

5.3 

31.3 

5.9 

5.3 

21.1 

25.0 

.o 
12,5 

11.s 
.() 

15.S 

5.01 

.o 1.00 

6 2 1.00 

.o 1.07 

5.3 LOO 

.() 1.13 

The fads expressed in the above table are not at all conclusiYe. 
By referring to the figures reJative to the maturity of the heads, it 
will be ol,served that of the first -..ariety about fhe per cent of the 
mulched and thirty-one per cent. of the heads from the cu ltirnterl 
plants ,, ere crackE·d at the time of cutting. As the cracking occurs 
as a result of over maturity, the comparison last made,"·ould of itself 
seem to indkate that the difference in results was due to th·-~ differ
ent treatment, bnt ·when studied in connection ·with other facts it 
loses its significance. This is shown in the case of the second variety 
,vhich gave nearly the same percentage of cracked heads in both 
lots of plants. The difference between the two lots of the third 
variety ,vas not great-less than three per cent. The sixth column 
gives the percentages of immature heads at the time of cutting. Of 
the first variety, all of the heads from the mulched plants ,vere fully 

mature while about twehe per cent. of the cultivated were immature; 
in the second case, the conditions are just reYersed; in the thh-d case, 
the differf'nce ·was nearly the same as in the former, but fiye per cent. 
of the heads from the cultivated plants were immature. Comparing 
the observations in the i.hree instances, ,Ye find the greater number 
of immature heads were obtained from the mulched plants, while all 
of the plants ,vhich failed to head ,vere from the culfrrntecl lots. 

The most uniform difference between the resnlts of the hYo 

methocls of culture was in the size of the heads. This cliffert>nce was 
not stri.ki11g, hmYeYer, aud may have been the result of other causes, 
though the conditions were as nearly uniform as possible aside from 
the special treatment given. The average weights of the Lupton 
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from both lots was the same; while of the Surehead and 
Harvest Home, the average weights were seven per cent. 
and thirteen per cent. respec.tive greater from the mulched 
plants. 

Deduction: Indications point to an advantageous use of a mulch 
in .grmving cabbages especially in a dry season. 

4. SHALLOW CULTIYATION vs. DEEP CULTIVA'l'ION: The value of 
thorough cultiYation has in recent years been greatly emphasized, 
though not unduly so, but as to just what is implied by thoro11gh 
cultivation there may be a difference o-f opinion. 

It has bf·en our practice to use the cultivator with much freedom in 
the cultivation of nearly all garden vegetables and where the plants 
are set out carefully in straight ro-ws the cultivator is usually run as 
close to the plants as possible without disturbing them. This be
comes iu many cases a method of root pruning. In order to deter
mine, if possible, whether this method of cultivation has any specific 
effect upon the results obtained, hventy plants from each of four 
,arieties were given the cultivation described above while four 
similar lots "·ere giYen only such cultivation as could be furnished 
·with a common hoe, though with the same frequency as the plants 
receiving deep cultivation. 

The results are given in table IV. 

TABLE IV. 

SHALLOW VS, DEEP CULTIVATION, 

VARIETY .AND TREAT)IENT. 

Harvest Home. 

Shallow cultivation .....•.......... 

Deep cultivation ......................... . 

Lupton. 

Shallow cultivation .................... .. 

Deep cultivation ..... . 

One-lmnclrecl Weight. 

6,4 0.9 4.9 .o 52.6 5.3 .72 

9,b 3.1 6.8 25.0 5.0 .01.00 

7 ,9 1.6 5.6 15,8 5.3 5.3 .93 

8.fJ 1.5 6.0 31.2 12.5 6,21.00 

Shallow cultivation...................... 8.1 1.3 5.4 5.6 11.1 .01.12 

16. 71.00 Deep cultivation ..... 6.8 3,2 4.8 .o .o 
Sure head. 

Shallow cultivation .......... . 10.0 3.0 6.6 5.3 10,5 ,01.16 

Deep cultivation .............. . 8.1 1.0 5.7 5.3 .o 5.31.00 
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Referring to the figures relating to the maturity of the different 
lots, it will be observed that of the first two varieties, the percentage 
of the cracked heads from the plants receiving deep cultivation was 
noticeably large, giving evidence of a greater maturity of the deeply 
cultivated plants; on the other hand the evidence of the third variety 
js contradictory and of the fourth, neutral. The difference in the 
percentages of immature heads gives evidence of the same fact; 
in three instances the proportion of immature heads ·was greater 
from the plants given shallow cultivation. 

'l'he effect of the different methods of culture did not seem to mani
fest itself in the size of the heads, as in two cases the results fayor 
deep cultivation, while in the other two the larger heads were pro
duced by the plants receiving shallow cultirntion. 

Deduction: Deep cultivation appears to hasten the maturity of 
the plants as evinced by the greater percentage of cracked heads 
from the deeply cultivated plants and by the greater percentage of 
immature heads from the plants given shallow cultivation. The size 
of the heads does not appearto be influenced bythe different methods 
of culiure. 

VARIETIES. 

Han)est Hume: (Northrup, Braslan, Goodwin Co.) This is a late 
variety of good size, heads fairly solid, nearly spherical in shape. 

Ballhead: (hnpro1,1ed Danish Ballhead Winter, James Vick's Sons). 
A rather small variety, shape nearly spherical, very hard and solid. 
Medium early. 

Reynold.'!' Early: (Gregory). A medium early variety of good size, 
moderately firm and vigorous. Said to be the result of an artificial 
cross between the Scheweinfurt Quintal and Cannon Ball cabbage. 
This is a de1,irable variety for its season. 

Lupton: (Maule). A sport form Excelsior Flat Dutch found in the 
fall of 1888. It forms a large, solid, flat head; plant strong and vigor
ous with a short stem. A very satisfactory variety for late u~e. 

The other varieties mentioned above are satisfactory sorts but have 
no distinctive characteristics and require no special mention. 

RECAPITULATION. 

1. The size of the seed seems to have some influence upon the 
size of the head; the larger seed, as a rule, producing th,) larger 

head. 
2. The tying up of the outer leaves appears to have no influence 

upon the maturity of the head, while it produces a marked decrease 
in the size and almost invariably causes the head to decay. 

3. :Mulching with straw or some similar material in a dry season 
tends to increase the size of the head. 

4. Deep cultivation seems to have little if any effect upon the size 
of the head, but plants so treated appear to mature earlier and more 
uniformly than plants receiving shallow cultivation. 



REPORT OF BOTAXIST AND ENTOMOLOGIST. 

Prof. F. L. HARVEY. 

Profes8or W. H. Jordan: 
DEAR Srn:-I have the honor to submit herewith my eighth annual 

report as botanist and entomologist for the experiment station. 
The work of the season has been along the usual lines, embracing 

field work upon injurious plants and insects,laboratory investigations 
upon the life histories of insects and plants, preparation of material 
to illustrate lectures upon insects and weeds, lectures, preparation of 
articles for the press, correspondence and preparation of this annual 
report. 

The most important field and laboratory work was upon the life 
history of Trypeta (Epochra) Ganadensis (Loew) a fly doing much 
damage by stinging currants. This consumed considerable time dur
ing the summer months and the results of the study are given in 
the body of the report. 

Boxes for storing specimens showing stages in the life history of 
a single insect, or small group of insects, have been made and the 
work of collecting and preparing specimens is in progress. These 
,vill be useful for comparison in study and determination of species 
and to illustrate talks upon insects before winter course students and 
farmers meetings. 

A complete collection of weeds and forage plants is in process of 
preparation and will be useful for naming specimens sent for deter
mination and to illustrate lectures. 

Besides the local lectures to winter students in agriculture upon 
injurious insects and fungi, several appointments to lecture have 
been filled in various parts of the State; two for the Pomological 
f,oC"iety at Presque Isle. two for the Board of Agriculture at West 
Rockport an<l \Vashington in Knox county, three at North Berwick, 
Saco and Cornish in York county; one at Turner Centre in Andros
coggin ·county and one at North Jay, Franklin county, and two for 
granges at Fryeburg Centre and Monmouth. The subjects treated 
were Native Cranberries,Orchard and Parm Insects,Fungi and Weeds. 
At most points two subjects were considered. 

An article upon Cattle Lice was written for the Lewiston Journal 
besides articles for other State papers, and also several papers of a 
technical nature upon the plants and animals of Maine were con
tributed to natural history journals. 
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As you are to se-ver yonr connection with the .Maine Experiment 
Station at the <'lose pf the year 1 wish t0 thank you for the interest 
you have always taken in my ·work and for the liberal provision 
which has always been made to aid me in myinvestigatonsand to ex
press my regret thet suchpleasant personal relations cannotcvntinue. 

DIRECTIONS FOR SENDING SPECIMENS 

will be found in the annual report of the Bxperiment Station, 1888, 

page 194 or in the l\faine Agricultural Report 1888, page 158. 

CORRESPONDENCE. 

It is the duty of the Station Botanist and Entomologist to answer 
questions regarding plants and insects that are of economic impor
tance. Any citizen of Maine may avail himself of this privilege. 
Correspondence is therefore invited. We would particularly like to 
have farmers send us specimens of weeds they find in their fields as 
we ,vish to study the distribution of weeds in the State. 

Below will be found notes upon the plants, and insects of 
importance that have claimed attention during the year. Those 
requiring detailed consideration are treated in the body of the Re
port. The usual tables of record of plantsand insects are given below. 

NOTES ON PLANTS. 

BERTEROA lNCANA, a cruciferous weed mentioned in our last report 
seems tohaveestablished itself, asspecimens were received again' this 
season. The various species of the· mustard family are abundant in 
J\faine. 

THE DICHOTOMOUS CATCHFLY, which was received from so many 
sources last year was not reported this season. Being an annual and 
such a coarse conspicuous plant the farmers probably cut it before 
seeding, and will have no further trouble with it. 

THE COMMON ST. JOHN'S vVoRT, was received from South Rumford. 
This species is common in l\faine, and is a pernicious weed. A per
ennial with a tough root. It is common in pastures, roadsides nnd 
thickets . 

. THE vVILD CARROT was found to be quite abundant in Kno~ county 
·where i.t has become well established along neglected roadsides. 

THE COJ\11\ION EVENING PRI.:\1ROSE is quite abundant in ,:nious 
parts of :Maine. It ,vas considered in Board of Agricultur.:iJ Crop 
Bulletin for August, 1895. Its large yellow flowers built on the plan 
of four and its size make it a conspicuous weed. It is not so common 
as the sundrops mentioned in our last report. 

TnE YELLOW BED STRAW was received for the first time the pnst 
season. It occurs as a weed in fields in Carroll. 
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THE CANADIAN GOLDEN-ROD is a common coarse species very abun
dant in fence corners and about pastures and thickets. It is usually 
associated with two or three golden-rods, asters and compositae. 

THE CONE FLOWER OR YELLOW DAISY as it is called in Maine is 
distributed throughout the State. It was introduced with grass and 
clover seed from the West. 

THE SCABROUS HAWKWEED a native species was received from 
several parties. It is related to the Orange Hawkweed, but is not 
nearly so bad a weed. The native species is found in open woods, 
thickets and grass lands. It has yellow blossoms and a leafy stt>m. 
The Orange Hawkweed has dark orange flowers. 

TnE GIANT LAURAL (Rhododendron Jlaximum, L.,)wasreceived from 
~Jr. C. S. Phinney of Standish. This is a rare species and' the letter 
regarding it printed in the body of the report will be interesting. 

THE CLOVER DODDER reported last season, seems to be abundant 
having been received this season from Kennebec, Penobscot and Pis
cataquis counties. 

THE CREEPING 'l'HYME ,vas reported for the first time. It is a weed 
belonging to the mint family. 

THE ENGLISH PLANTAIN is still being shipped into the State in 
clover seed. It was found in two samples of seed examined the past 
season. 

THE BLACK BINDWEED, a common hdning plant belonging to the 
same family as the smartweeds, docks, sorrels and buckwheat, was 
received' from Piscataquis county. It is a plant introduced from 
Europe, and the seed abundant in western oats. 

BASTARD 'l'OAD FLAX was reported from Sanford. It is not common 
in 1faine. vVe have not seen it in Eastern ifaine. 

There has been no great damage done by fungi in the State the 
past season. The APPLE SCAB was more or less prevalent as usual. 
Not a single letter was received about other fungi. The dryness 
of the season would no doubt account for it. 

NOTES ON INSECTS. 

THE LoNG-?WSED Ox LOUSE ,vas reported as very abundant on cat
tle in the vicinity of Thomaston, and from specimens sent by Mr. 
A. '\V. Batchelder, we were able to deseribe and figure the egg- of this 
species which was not known before. TMsspecies is rare, thespecies 
found on cattle being more commonly the short-nosed louse, or 
sometimes the biting louse of cattle. An article upon cattle lice 
,vritten for the Leiciston ,Journal is found in the body of the report. 

THE vVooLLY-LOUSE OF THE APPLE was reported as feeding upon 

raspberries. 
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THE Cnrxcn BrG ,vas found last August in a pasture in }Ioose 
River township about a mile from Jackman. The location ·was a 
sandy hillside. Quite large sports ,Yere infested. This species has 
been reported fromBethel about twenty-fivemiles north of Fryeburg. 
The new locality is fully 100 miles to the northeast. 

THE YELLOW \VooLLY BEAR wasreported as feeding upon raspber
ries. It has not been reported to the station before and therefore 
will be considered in this report. 

THE APPLE-TREE TENT CATERPILLAR was received. This common 
insect should give no trouble as it is so easy to remove the egg clus
ters from the branches during the winter when the trees are leafless. 

THE CLOTHES l\IoTH, (Tinea Pelionella, L.,)was found eating holes 
in carpets and shawls at Augusta. 

THE MOURNING CLOAK BUTTERFLY did considerable damag·~ to the 
foliage of elm trees about ·waterville the past season. 

THE CURRANT FLY, (Tryveta (Epochra) Canadensis) is doing con
siderable damage to currants in Maine. The fly stings the fruit and 
deposits an egg. The habits are muchlike those of the apple trypeta. 
This speces is considered, and illustrated in the body of the report. 

Paoria GUvives, a small black beetle appearing the last of .April or 
early in May, was reported as doing great damage by eating the buds 
on raspberry canes. Attention was called to this fact through the 
pubHc print. In the body of the report the life history is given. 
This beetle is capable of doing much damage and has been a great 
nuisance to strawberry growers. 

THE CUCUMBER FLEA BEETLE was reported as eating holes in 
petunia leaves. This is a common insect in early gardens feeding 
upon the leaves of radishes, cucumbers, squashes and potatoes. It 
is a small black beetle that has the power of jumping. There is a 
species of spring tail (S11iynthurus) very common in Maine that has 
a bout the same habits as this beetle, and is liable to be mistaken for 
it. It is aboutthesame size, jumps and eats small holes in the leaves. 
It should be called a garden flea, and may be distinguished by hav
ing long antennae and a forked jumping organ. It has never been 

described in the books. 
THE LARDER OR BA.COX BEETLE is very abundant in Maine. The 

disgusting hairy larvae are well known to most house keepers. The 
insect is considered in the body of the report. 

THE PEAR TREE SLUG continues to do some damage to the foliage 
of plum, pear and cherry trees. This insect was considered and fig
ured in Station Report 1888, page 176. 

THE GALL FLY (Rltodites SJJ.) In 1891 we found quite a number of 
moss like galls upon roses in the garden of Eben Webster, Orono, and 
reared from them the flies. Some of these w_ere sent to Prof. Riley, 
who made the following reply: 
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"Your No. 3, is something of a puzzle. The gall is like that of the 
ordinary Rhodites ro3ae, but insect differs in the very important 
respect of totally lacking the parasidal sutures, a character which is 
at least of specific importance." ·wedo not know whether the species 
was afterwards considered by Prof. Riley, nor what was done with 
the specimens. ,ve did not study the insect further, and have 
not noticed the galls so abundant since. It is interesting to have the 
same galls reported from another locality, Mattawamkeag, Maine. 

The black oak trees in Maine are often infested by a gall fly which 
produces large knotty excrescences on the branches, which are full 
of small holes after the jnsects have emerged. We have examined 
galls sent by Mr. Stover of Blue Hill, and find the species producing 
them is called by entomologists, OalUrhytis punctatus, Bass. 

THE HORN-TAILED BORER, a large species of saw fly that makes 
round holes about the size of a lead pencil in various trees was 
reported as laying its eggs in a maple tree. 

THE APPLE MAGGOT, (Trypeta Pomonella) continues to be a great 
pest. It is spreading. Several parties have reported that by keeping 
the windfalls picked up or by keeping sheep in the orchard they have 
held it in check. As long as early apples are imported from Massa· 
chusetts, more or less infested with the larvae of this pest, our 
Maine towns will continue to be centres for the distribution of 
Trypeta. 

THE BUFFALO CARPET BEETLE seems to be spreading, havjng been 
reported as very abundant in Saco, South Litchfield and Bangor. 



PLANTS EXAl\IINED IN 1895. 

No.I COMMON NAME. 'l'ECHNICAL NAME. }~ROM ,VHOM RECEIVED. REMARKS. 

..•. , Berteroa incana, D. C .....•...•....•. • •.....•• ,Growing in grass lands. Introduced 
in 1893. Bad cruciferous weed. 

2 DICHO'l'OMOUS CATCH.FLY ••.•.. ,. Silene dichotoma, Ehrb. 

3 LONG-LEAVED CHICKWEED •.... Stellaria longifolia, Muhl . •...••....• D. ,v. Lurnlray, Carroll ............• Growing in low grassy places. 

4 C OM.l\ION ST. JOHN'S-WORT ...... Hypericum perj01·atum, L ............ T. II. Thornton, South Rumford... "A pernicious weed tlifflcult to ex-
tirpate." 

5 LUCERNE. ALFALFA, ............. _Medicago sativa, L .................. E. P. l\layo, Waterville ............ Cultivated for fodder but spontane-
ous in fields. The specimens from 
Vassalboro. 

6 \VETCH ........................... \ Vicia Cracca, L .................... \G. G. Glover, Naples .............. \Weed in mowing fields Bridgton. 
Native species but also found in 
Europe. 

7 !CINQUEFOIL . . . . .. . . . • • • . . • • . .... 1 Potentilla Norvegica, L ............. ·I· .................................... -!Considered in August Crop Bulletin. 

8 \COMMON EVENING PRIMROSE, .. , I ffi'nothera b'iennis, L ....•...•...... , IT. H. Thornton, South Rumford ... , !The plants sent by Mr. Thornton 
were considered in A uguat Crop 
Bulletin. A coarse biennial weed 
with large yellow flowers. 

H WILD CARROT .......•....•••...•.. Daucus ccirota, L ................... E. E. Light, Union .................. Very abundant in Knox county 
about Union and Washington. 

10 YELLOW BED STRAW ........... Galium vermn, L ..................... D. ,v. Lundray, Carroll .....•.....•. ,veed in fields. Introduced from 
Europe. 

11 CANADIAN GOLDEN-ROD .......... Solidago Canadens-is, L .............. _ T. I-I. Thornton, South Rumfortl. ... Weed along the border of fields and 
thickets. A native species. 

12 .COM~WN FLEABANE . . . . .. . . . . . • . Erigeron Philadelphicus, L .......... T. H. Thornton, South Rumford ..•. A common native weed. Perennial. 
Cultivation nee<led to eradicate it. 

13 !Called YELLOW DAISYinl\faine 11Rudbeckia kirta, L ........... ·······1T. H. Thornton, South Rumford .. I 
CONE l<'LOWER. NIGGER- J<J. R. II:tynes, Monson ............ I 
HE:\D elsewhere .......•.... 

A we:,itern spe<'-ies. Introduced in 
grass arnl clover seed from the 
West. Not abumlantnorespecially 
<langerous. 

14 \SCABROUS TIAWKWEED ........... \IIleracium scabrum, Mx ..•.•......• !Several parties .................. JA native species in open woods and 
pastures. Has yellow flowers. Not 
dangerous. 
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15 [GREAT LAUREL ................... [Rhododendron maximum, L ....... !C. S. Phinney, Standish ............ [Sent to be named. Rare in Maine. 
See letter in bo(ly of Report. 

rn \CLOVER DODDER ................. . 1cuswta Epitltymuin, Murr ......... ··W· IL Parlin, East Winthrop ...... ! 
I. N. Laplunn, Pittston ......... . 
E.G. Lovejoy, Medford Center .. 

A parasite upon red clover known 
'by the fine yellow threads and clus
tered white flowers. Introducetl 
from Europe. 

17 !CREEPING THYME ............ .... !Thyrnu.~ servylt'llm, L ·················II. T. l\Ierrill, China ...•.... ·······IA single bunch fournl on the farm. 
Not noticed before. 

18 IRIRGRASS. ENGLISH PLANTAIN.IPlantago lanceolata, L ............... !J. II. Barton, West Win(lsor ...... / 
H. A. Sprague, Charlotte ......... \ 

}'.) ,vATER S"i\IARTWEED .............. l'olvgonuinamphibium, L ............ 1AbnerT. Wing, Weld ............ . 

Plant growing in fiel(ls. In sample 
of clover seed inspecte<l. 

Growing in bog hole from which 
muck hatl been taken. 

20 !BLACK BINDWEED .............. \ Polygonmn Cmwolvulus, L ...... , ... [E.G. Lovejoy, Medfonl Center .... [Wee<! in fieltls. 

21 IBA8TARD ToAn-FLAX ........... ·1Comantlra Umbellata, Nutt ........ ·10. II. Perkins, Sanfor(l ............. ·1Weell in field. Not common. Root 
parasitic on roots ot' trees. 

22 REEn CANARY GRASS ........... Phalaris arundinacea, L . .. . ....... D. \V. Lnn<lray, Carroll ............ \Veell in fields. Native species which 
also grows in Europe. 
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INSECTS l~XA.l\IINEV IN 18H5. 

No.I~:::_:~~~~~-+-=-====-==:~~:-:. COllll\ION NAME. TECHNICAL NAJ\IE. J<'ROM ,vnol\I RECEIVED. REMAlUUL 

LONG-NOSED Ox Lomm ......... IIremritopinus vitulct, L ........... A. ,v. Batd1el<lcr, 'l'honrnston .. Very abundant on cattle. 

,vooLLY LOUSE ffF THE APPLE, Schi::oneitra lonigcra (Hausm.) .. Dr. A. I. Harvey, Ne-wport ...... Feeding on raspberry plants. (See Station 
Report 1890, p. I:ll.) 

3 ITHg CIIINCII Buo ............... Blissus teucopterus, Say .......... F. L. Harvey, Orono ............ J<'oun<l in pastures near ,Jackurnn, l\Ie., in 
Anµ;ust. 

THE YELLOW WOOLLY BEAR .. S]!ilusoma l'irginica (Fabr.) ..... M. B. \Vhiting ................... l<'eefling on raspberry leave;;. 

THE APPLE-TREE 'l'EN'l' CATER- ClissiocmnJ!a Americana (Harris) KG. Lovejoy, l\fe<lfon1 Center. Fee<ling on ap11le tree;;. 
PILLAR ....................... . 

TIIE AI'I'LELEAF BuccuLATRIX, JJucculatrixpomiful'iella (Clem.). L. J<'. Abbott, Lewiston ......... l<'eerling on apple leaves in the vieinity of 
Wilton. (See .I<jx. Sta. Report 1893, p. W-L) 

CLOTHES l\10TH ............... Tiuea la]!etzella, L ................ Mr;;. Antlre,vs, Augusta ........ l<'onn<l eating hole;; in tt ;;hawl and caqwt. 

lUOUHNING CLOAK BUTTERFLY, Euvantssa antiopa, L ............. K 1'. Mayo, Waterville .......... l<'ee<ling on elms. (See l<Jx. Sta. He port 1888, 
p.187.) 

9 THE CURRANT FLY ............. Epochra Canadensis (Loew.) .... F. L. Harvey, Orono ............. Doing much (lamage to currants in l\faine lJy 
stinging the fruit. 

10 'l'HE SroTT.ED PAHIA ........... Pariagil'l•i11es (Dcf.)=Typoplw-1 W.C. Syrnonrl8, North Norway I Attacking the bll(l8 on raspherrycane,.;. Ap 
rus cauelhts gilvipes (Def.) ... I C. L. Bray, Hebron ............ \ J pearing the last of April or early in l\Iay. 

11 'l'IIE CUCUMBER J<~LEA-BEETLE .. Crepidudera c1tcumeris (Harri;;) .. \V. L. l\fower, Greene ......... Attacking petunia, leave;;. Couuuon in 
;;pring on cncu111ber;;, ra<lishe;;,potatoc;.;,&e. 

Ll LAHI>ER OR BACON BEETLJ,J .... Dermestis lardarius, L ........ l\Irs. Albert Caswell, Xew Foun<l about rennet, old cl1eese all(l in bread 
Sharon closet. 

1:.1 'l'HE PEAR-THEE SLUG .......... Selandria cernsi (Peck) .......... C. L. Duncan, ,veils ......... I Attacking leaves of plum, pear arnl cherry 
\V. L. !\lace, .I<~ast Winthrop .. \ tree;;. (Sec Station Report 1888, p. 170.) 

14- HOSE GALL !<~LY ................ Rhodites sp. (probably new) .... Stark Wcbster,l\lattawarnkeag, l'r0tlucing large mos;;y gall;; upon ro8C8, 

15 OAK 'I'REE GALL ..... ......... 

1

Callirhytispunctcitus (Ba;;;;.) ····:Au;;tin l:,tover, Bluellill. ·······jPr()(lucing galls on oak trees. 

lu iTHI<, HORN-TAIL IlOHEIL ........ 11remex columba, L ............... Geo. P. Billings, Clinton .....•.. 
1
Depositi!1g eggs in maple trees in wllicll the 
I larva llve. 
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BOTA~Y. 

SECOXD BLOO:.\IIXG OF PEAR TREES. 

I haYe received from Hon. Samuel Libby of Orono, specimens of 
pear tree t,vigs in full bloom, taken from a pear tree in the orchard of 
R. H. Libby of Kewport. ,Ve have also received recently fromAroos
took county specimens of cherry twigs bearing bloom. The follo-vv

ing facts regarding unusual and second blooming may be worthy of 
record. 

It is a principle "·ell kno,vn to botanists that the last effort of a 
plant is to reproduce itself. ·when a tree puts forth unusual bloom, 
or bloom out of season, it may be reasonably inferredthat something 
is disturbing its normal functions or sappipg its vitality. There are 
several causes, external and internal, that may produce this result. 

(a) If a tree puts forth unusual bloom beyond ,vhat is normal and 
the tree shavvs no other signs of injury, it would be well to look for 

borers in the trunk or insects that feed on the roots. 
(b) Fungi that attack the foliage, or injurious insects that feed 

upon the leaves may so check the grmvth of the annual shoots that 
the effort to reproduce will show itself the same season in late bloom
ing. 

This is the case with the pear tree in J\.Ir. Libby's orchard. The 
blades of the leaves upon the t,vigs shown us, ,vere almost entirely 
eaten by some unknown insect, the petioles and midribs only being 
left. The new shoots and flower buds were formed before the in
sect began its attack. The leaves were almost entirely eaten, the 
vitality of the tree checked, and the effort to reproduce caused the 
tree to put forth full bloom. The insect had done its ,vork and gone 
into the ground to transform when attention was called to the tree 
by the late bloom. 

Of course a tree suffers from such a shock and the bloom for the 
follavving season is destroyed, and without leaves the plant cannot 
elaborate food for present or future use and is quite liable to die. A 
few hvigs may be affected by insects or fungi and the gen
eral vitality not impaired. 

(c) Sometimes when growth is checked early in the season by 
drought and followed by a wet fall, plants take on a second or fall 
growth. They pnt forth the flowers in the fall that normally would 
not develop until the next season. Of course the following season 
"·ould be a shy bearing year. Fall and spring growth is shown in 
the trunks of exogenous trees by two narrow rings which together 
about equal those of ordinary years. 

Achantage is taken of the tendency of plants to reproduce when 
their vitality is checked to bring trees into early blooming. By put-
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ting: a stone in the crotch, or binding a limb with a cord, or even 
girdling a twig or trunk the vitality is checked and the tree brought 
into early bearing. 

CATTLE LICE. 

During the long l\laine winters "·hen snow on the ground prevents 
animals from finding dry earth to pa,v over themselves, they are apt 
to become lousy. Cattle lice breed rapidly. A.single infested animal, 
if neglected, will before spring become literally alive, and by close con
tact in the stable and yard is almost certain to spread the parasites 
to the whole herd. These parasites are therefore more apt to give 
trouble during the winter. \Ye have recently received specimens 
for examination, accompanied by a request for information as to the 
nature of the parasites, and how to der,;troy them. As there seenrn to 
be a demand for information ,ve can better serve the many by pre

paring an article on these pests. The following article is designed' to 
give information regarding lice in general, and to consider more in 
detail, three species that infest domestic cattle. Those wishing 

information regarding lice that affect other domestic animals will 
do well to procure a copy of Bulletin Ko. 7, Division of Entomology 
U. S. Department of Agriculture, from which the cuts to illustrate 
this article were taken. 

GEXERAL COXSIDERATION. 

The term louse is deriYed from the same root as loss and loose, and 
is ur,;ed in the sence of damager or destroyer and applies to quite a 
variety of degraded crustacean and insect parasites that do more or 
less clamage to their hosts. 

All of the lice belong to that branch of the animal kingdom called 
A rtl1rovoda (jointed-footed animals) which em braces the crustaceans 
and insects. To the crustaceans belong the wood lice or sow bugs, 
non-parasitic, and feeding upon decaying organic matter and found 
in damp places. Some of their near relatives are true fish parasites 
and together with a large number of other degraded crustaceans, 
parasitic on fish, sea mammals and other crustaceans, are caJled fish 
lice. Certain mites ( degraded spiders) are often called lice. To this 
group belong the red lice or hanest ticks, and the well-known itch 
louse or itch mite and others. These have eight legs. 

The remainder of the lice are true insects (HeJ:apods) having six 
legs and belonging to several orders. Insects themselves are infested 
·with minute lice. Those knmYn as bee lice are degraded flies (Dip
tera.)Bees are also infested by minute lice belonging to the order 
Coleoptera (beetles.) 

The bark lice, plant lice, and jumping plant lice are bugs (Hem
iptera.)They are prodded ,vith beaks by means of which they suck 
the juices of plants. The sucking lice of animals,embracingthe head 
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louse and body louse of man and a large number of other species 
parasitic upon domestic and wild animals, are also bugs and belong to 
the order Hemiptera (half-winged insects.) 

The bird lice or biting lice include a large number of species of 
wingless parasites that infest birds and animals, and belong to the 
order Pseudoneuroptera (false nerve-winged insects.) 

With the above general consideration we proceed to consider the 
lice of domestic cattle, two species of which belong to the sucking 
lice and a third belonging to the bird or biting lice. 

SHORT-NOSED OX-LOUSE. 

(Hamnatopinu-: Eurysternus, Nitzsch.) 

ORDER HEMIPTRA; F A:M:ILY PEDICULIDAE. 

HISTORY. 

This specieshas beenknown from the earliest times as a cattlelouse 
though often confused with the next species. It was accuratr~ly 
described for the first time by Nitzsch in 1818. It has always been 
regarding astroublesome, causing a disease calledPhthiriasis,demand
ing treatment. 

f' FIG. 1. 

DESCRIPTION, 

Females about one-eighth to one-half of an inch long and fully haif 
as wide. Head bluntly rounded in front, nearly as broad as long. 
Antennae on the middle and side of the head, five jointed. Eyes 
·yery small, located upon low eminences just back of the antennae, 
front of the head provided with an extensible beak, ,vhich is armed 

7 
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"·ith a double row of recuned hooks (See Fig. 1 b) by means of 
,vhich the parasite is :1ttached io the host. Also provided with a slen
der piercing tube by ·which blood is drawn from the host. Thorax 
hro::ider than long, widest next to the abdomen. Legs, long, adapted 
for clasping. Basal joint of tarsus armed with a doubleplate bearing 
fine transverse ridges. Abdomen usually fl.at and flask-shaped, but 
variable according to degree of distention. A row of tubercles along 
each side, in which the spiracles (breathing pores) are located. Along 
each side of the upper surface a row of chitinous plates. There are 
t"·o brush-like organs on the under surface of the next to the last 
abdominal segment, (See Fig. 1 d.) The upper surface of last 
abdominal segment black. 

~Iales smaller and narrower than the females. There is a broad, 
black stripe upon the under surface running from the posterior end 
of the body forward to near the middle of the abdomen. (See Fig. 
1 c.) The structure of the last segments of the abdomen of the sexes 
is quite distinct. (St~e Figs. 1, c and d.) The general color of both 
sexes is blue slate, though somewhat variable with sex, age and con
dition. The head and thorax are brown or yellowish. The tubercles 
at the sides and the chitinous plates chestnut. 

Eggs minute, elongate, oval, tapering toward the base, which is 
attached by adhesive material to the hairs near the roots. Surface 
reticulate, the crossings armed with minute points. We do not know 
the time required to hatch, nor the number of eggs laid. The eggs 
are generally called nUs. (See Fig. 1 e.) 

The young escape from the upper end of the egg, which is pro
vided "·ith a cap-like lid. They are like the parents only smaller, and 
as they mature develop the chitinous plates. 

LOXG-XOSED OX LOUSl~. 

(Haematopinus i:it1tla, Linn-tenuirostris, Burm.) 

ORDER HE~IIPTERA: F A1IIL Y PEDICULIDAE. 

HISTORY. 

In connection "·ith the previous species, this louse has long been 
knmvn to cattle men and entomologists, though often confused with 
it, as both are often found parasitic upon the same animal. The 
specimens "·e have received this winter have all been of this species. 

DESCRIPTION. 

About one-eighth of an inch long and not more than one-third as 
,dde. (See Fig. 2.) The head oblong, nearly four times as long as 
wide, and widest in the middle, just behind the antennae, set well 
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hacldnto a groove of the thorax and acute behind. Antennae five
jointed, located on the middle and side 

..... '§rfi 
' I' ./l~~;rri\ 

and usually extending forward. Thorax 
nearly tvdce as long as wide, .with a 
breathing pore on the upper shle 
opposite each of the second pair of legs. 
Abdomen oblong, wih nine segments. 
Devoid of chitinous plates or tubercles 
at the sides. Clothed, apparently, with 
small teeth, the outer row giving the edge 
of the body a finely dentate appear
ance. The terminal segment bilobed 
behind, each angle armed with about 
five rather long hairs. The two or three-

FIG. 2. preceding segments bearing, on each 
side, two quite long hairs. The under side of the next to the last 
abdominal sPgment bears two brush-like organs. (See Fig. 2.) Gen
eral color, bluish gray in adults. The life history of this species is 
much like that of the preceding species, though the details are no 
better known. 

BITING LOUSE OF CATTLE. 

(Trichodectes scalar-is, Nitzsch.) 

ORDER PSEUDONEUROPTERA: FAMILY PHILOPTERIDAE. 

GENERAL CONSIDERATION'. 

This species of louse belongs to what are usually called bird lice 
(~Iallophagans.) They are provided with mouth parts adapted for 
biting. They infest birds and animals, feeding upon the hairs, 
feathers, epidermal scales and waste products of the body of their 
hosts. They are said to have a suctorial organ and probably at times 
feed upon the blood. They are wingless, one family (Philopteridae) 
having the legs acfa.pted for clasping and another family (Liotheidae) 
adapted for running. The bodies are usually horny and much flat
tened. The species are so numerous that there is scarcely a bird but 
,vhat harbors one or more kinds. Some regard them as essential to 
the health of the host, that is, mutuals. They probably cleanse and 
beautify the feathers and remove ·wastes from the body. They injure 
animals less seriously than the true suctorial lice, as their 1,rincipal 
food is wastes of the body. In great numbers, especially upon ten
der skinned animals, they are a source of much irritation, causingthe 
animals to grow poor and lack vigor. 
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HISTORY AKD DISTRIBUTION. 

Abundant the vrnrld over upon cattle. First 
described by Linnaeus as Pediculus bovis. The 
present name ,vas given it some time later 
and is adopted regardless of priority. The 
species is one of the best known animal para
sites. 

DESCRIPTION; 

About one-t,velfth of an inch long and of 
the form shown in Fig. 3. Theantennae have 
only three joints, ,vhile the most of the bird 
lice have five joints to the antennae. There 
are dark bands across the abdomen as sho,vn 
in Fig. 3. On account of the size and color 
they are called "little red lice" to distin
guish them from the larger sucking lice that 
infest cattle and popularly named "blue lice." 
They are naturally more abundant in the 

J<'w. a. spring. The eggs are attached to the hair 
and the young resemble in form the adults. Nothing is kno,vn re
garding the number of eggs laid, the timerequired for them to hatch, 
or the time it takes them to mature, or the length of life. Here is an 
opportunity for some entomologist to distinguish himself, by trac
ing the life history of this and other species of cattle lice. 

REMEDIES. 

Lice frritate theskin. Whenanimals are found rubbingthey should 
be examined at once. If lice are found, separate the infested ani
mals. Search about the neck and shoulders, at the base of the horns, 
around the eyes and nostrils, and along the back. Separate the hair 
and expose the skin. If lice are present they can generally be detected. 
A fine toothed comb could be used in searching. Infested animals 
are generally restless. When badly infested they lose flesh and the 
coat is staring. Bare places from rubbing appear on the neck and 
shoulders. It would be ·well to examine animals when they are put 
into winter quarters and not wait for pronounced cases before 
adopting remedial measures. 

The authorjzed remedies for lice naturally divide themselves into 
four classes, viz: powders, unctions, liquids and fumes. 

The powders usually employed are pyrethrum, ashes or road dust. 
The unctions, mercurial ointment, and a mixture of kerosene and 

lard. 
The liquids, decoctions of tobacco, stavesacre, or the seeds of the 

eommon larkspur; solution of carbolic acid soap, or kerosene emul
sion. The fumes, burning tobacco, sulphur, or phyrethum. 
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Pyrethrum or Persian Insect Powder should be blmvn into the hair 
hy means of a small pair of hand bellows until it is well filled. Ashes 
could be applied in the same way or sifted over the animal and rub
bed in with the hand. Dry fine road dust can be used, and like ashes 
probably acts by stopping the spiracles of the parasite. This last 
seems to be nature's remedy, as animals will throw dirt over them
selves ·when they have access to it . The unctions should be applied 
abouttheeyes,nostrils, base of horns, upon the neck andshoulders,and 
along the back. The decoctions are notpractical remedies during the 
winter, unless the animals are kept fa a ·warmroom duringtreatment. 
The liquid remedies are probably the best and should be rsorted to 
,vhen possible, especially in bad cases. The animals should be wet 
,vith the solution. Care should be taken that the solution is not too 
strong, and keep it out of the animal's eyes. The kerosene emulsion 
should be considerably diluted. '.rhe animals could be carded with a 
brush dipped in kerosene oil and the lice much reduced or destroyed. 

Fumigation of the animals is sometimesresorted to, but it requires 

a tight box stall with a door behind and a wood stanchion in front . 
. A canvas covering is made to fit tightly over the head of the animal, 
leaving only the eyes and nose exposed, while the other end of the 
canrns is tacked to the stall. Into this compartment through an 
opening, the burning tobacco, sulphur or pyrethrum is introduced. 
The time of exposure ,vould vary with the strength of the fumes. 
Prof. Osborn found that the fumes from two ounces of tobacco and 
a half hour exposure was sufficient. Pyrethrum. ,vould probably do 
equally as ,vell or better. The tobacco or pyrethrum could be burnt 
upon a piece of sheet iron heated by a small kerosene oil stove. r 

EGGS OF THE LONG-NOSED OX-LOUSE. 

Haematopinus Vitula, L . 

.:\.fter \\Titing the article upon cattle lice ,ve received from Mr. 
Batchelder speciinens of hair ,vith the eggs of the above species 
attached. As the egg had never been described and figured, we pre
pared the follo,ving account which appeared in Psyche, June 1895, 
but it should be put on record in the Station Report. 

Professor Osborn says in his monograph "Pedicula and Ma1lophaga 
affecting Man and the Lower Animals" (Bull. 7, Div. Ent. U. S. Dept. 
Agric. p. 18) "that the eggs of this species have not been described, 
nncl ,ve have not had the good fortuneto discover them." Having been 
more fortunate we are able to submit the following account of the 
eggs of this species. The Long-nosed ox-louse has beenquite bad this 
winter in herds in the vicinity of Thomaston, Maine. At our request 
:.\Ir. A. W. Batchelder of Thomaston collected some hair from the in
fested animals, and upon this ,ve found three egg-shells with the 
operculum off, but the form, sculpture, manner an<il place of attach

ment to the hairs seemed perfect. 



104 111AI~E STATE COLLEGE 

DESCRIPTIO:N". 

Elongate oval, tapering tmvard the base. Slightly bulging on the 
side away from the hair in one specimen, or in the others narrmver 
and more symmetrical. About two and a half times as long as ·wide. 
The empty shell hyaline and beautifullysculptured uith hexauo11al retic

ulations. The hexagons somewhat variable in size and perfectness in 

FIG. 4. 

different parts of the shell, but average ones about 
one-hventieth of the width of the shell. The sur
face apparently smooth, the angles of the reticula
tions not beset ,vith points as in the e{!gs of the 
Short-nosed ox-louse. Attached to the hair by a 
cement mass about one-third the length of the egg, 
as shown in the figure. The cement mass varies in 
shape, the distance it extends along the hair and the 
remoteness of the attachment from the root of the 
hair. The sloping base of the eggs is included more 
or less in the cement mass, and the eggs stands 
somewhat obliquely outward from the hair. 

Below we give measurements of the three eggs 
observed. The figure, drawn to scale by the writer, 
shows the egg enlarged 40 times. 

MEASUREMENTS. 

Specimen (a,) length, .863 mm.; width, .38 mm.;width of operculum, 
.265mm.; from base of hair, 5 mm.; cement mass, .345mm.; hexagonal 
reticulations of shell, .02 mm. 

Specimen (b,) length, .805 mm.; width, .379.; width of oper
culum, .253-mm.; from base of hair, 5.75 nun.; cement mass, .288 111111. 

Specimen (c,) length, .805 mm.; width, .379 mm.; width of opercu
lum, .265 mm.; from base of hair, 10 mm.; cement mass, .312 mm. 

THE YELLOW WOOLLY-BEAR. 

Spilosorna Virginica (Fabr.) 

ORDER. LEPIDOPTERA. F A.\UL Y ARCTIDAE. 

This insect was reported the past season as feeding on raspberry 
leaves. Though more commonly found on grapes it feeds upon 
,-arious plants. 'l'he eggs ::ire deposited in clusters on the under side 
of the leaves. 

The young larvae feed in company for a time, but finely separate 
each going its way. 

When full gro,Yn the lrcrva is about two inches long and usually 
yellow, but sometimes straw color or brown. The !"egments are 
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armed "·ith yellowish tubercles which bear tufts of yellowish or 
brownish hairs. vVhen ready to transform the hairs are ,-..oven with 
silk into a cocoon. The perfect insect called "The ,vhite Miller" 
appears in April or :May. It expands nearly two inches and is pure 
white with .a few black spots. 

Q:.. 

FIG. 5. 

RK\iEDIES. 

Hand-picking is the best method to keep them in check. The best 

time to destroy them is while the young are feeding in company and 
before much damage to the foliage is done. 

THE TAPESTRY MOTH. 

Tinea Tavetzella, L. 

ORDER LEPIDOPTERA. l!'AMlLY TINEIDAE. 

A spf'cirnen of the aboYe named cloths moth ,vas received from 
Mrs. Andre\VS of Augusta. It waia; reported as eatingholes in a carpet 
and ·a shawl. This is the rarest clothes moth found in Maine. Be
sides the above species that makes channels through cloth in which it 
worhs and cloes not make a case out of the fragment of the cloth, 
are two otherswhich are quitecommon, viz: 'l'inea pelionella, L., which 
make little cases out of the cloth fragments in which it works, 
and Tinea biselliella, which spins a cocoon found under the infected 
carpet. 

The above mentioned species onaccount of its rarety is not likely to 
become much of a pest. 
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THE SPOTTED PARIA. STRAWBERRY LEAF BEETLE. 

Typoplzrus Canellus, Fabr. rnr. gilvipes, Dej. 

ORDER COLEOPTERA. FAMILY CHRYSOMELIDAE. 

"\Ve received the follo,ving- letter, Ko. 1, from "l\Ir. Bray, accompanied 
by specimens, which ,ve carefully examined and named as above. 

vVe wrote him to spray with Paris green at once, and also asked 
a number of questions stating that this insect had been known as a 
great pest to strawberry growers in other states, but had not before 
been reported as injurous to the strawberry or raspberry in Maine. 
In !Ptters No. 2 and ;; ~vill be found the reply. After reciving Mr. 
Bray's second letter, to be sure that we were right, specimens were 
subr:litted to Dr. Horn and Mr. Henshaw both specialists in Coleoptera, 
and they confirmed the name. The fact that this insect has done no 
damage to strawberries in :Maine, and should take to raspberries and 
blackberries is somewhat remarkable. It is also strange that it 
should appear in noticeable numbers so suddenly. Below is given an 
account of the insect. 

HEBRON, MAINE, April 30, 1895. 
Professor Jordan: 

DEAR Srn-I send you some raspberry canes and a few of the in
sects that are eating them. I have one acre of Cuthbert raspberries 
and they are covered with the insect enclosed. They eat into the 
buds as shov,'n on the canes sent, and I fear will ruin the crop. I 
had a fe,v of the same last year. They do not seem to fly around, but 
crawl up the canes from the ground. I shall try spraying with "Paris 
green", four ounces to fifty gallons of water, but do not have much 
faith that it will do any good. I think there will have to be some
thing used on the canes that they will not like the smell of to prevent 
their crawling up. Please tell me what they are and ,,vhat remedies 
I had better try. 

Jfr. H arvev: 

Respectfully yours, 
C. L. BRAY, 

Hebron, Maine. 

HEBRON, MAINE, May 14, 1895. 

DEAR Srn--Yours at hand and in reply will say that I fear you have 
got the wrong insect. I have raised all kinds of small fruits for the 
past ten years including strawberries and have never noticed the 
insect before last year, and then only on raspberries. I got my 
first raspberry plants about ten years ago from A. l\L Purdy, l'almyra, 
X. Y., and have increased my patch to one acre from them. I have 
sold plants to different parties and fail to hear of any injury being 
done to any of them ,vith one exception. Last year was the first 
time I ever saw any of the insects, and where I raised in 189:3, 80 

bushels of berries I got only 30 in 1894. I sold about 1300 plants last 
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year, but fail to find that the insect was seen on any of them after 
leaving me either last year or this. I have never seen any grubs in 
the ground except the large white gTub that infests grass and straw
berries. They are very numerous and I have about given up raising 
stra,vberries on account of them. There is hardly a green leaf on 
my "·hole acre, neither are there any sprouts coming up. They seem 
to be eaten off as soon as they break through the ground. They 
appeared in large numbers as early asApril 15th or 20th, anddamaged 
them so before I noticed them that I got discouraged and have not 
tried to do much with them. I put on about 30 bushels of wood ashes 
to the acre, and think that it checked them one-half or more until 
"-e had a rain when they seemed to be thicker than ever. They do not 
jump, but the least touch of the bushes or in walking through them 
talking or making much noise they will curl up and drop to the ground 
as though they could see or hear. I noticed they began mating 
about ~[ay first, but at this writing they have about all disappeared. 
About your questions will say: 

First. They began mating about May 1st. I first noticed them 
about April 15th or 20th. 

Second. I have never seen them jump and do not think they do. 
Third. I saw them first in the spring of 1894, they were quite 

plentiful and did much damage. 
Fourth. I have gro,vn strawberries, but never say,, them jnfested 

,vith this insect. 
Fifth. I bought 100 plants from Ke,v York ten years ago, and 

and have increased my patch from them. Ha,e sold a great many 
plants to different parties, but fail to hear of them being infested 
on any of them ,dth one exception. 

Sixth. I have never noticed any "·hite grubs about the roots. Any 
further information that I can give you will be cheerfully given, as 1 
vrnnt to be prepared to fight them next spring. 

Yours truly, 
C. L. BR.AY, 

Hebron, ~faine. 

Thinking it desirable to find out hmY "-idely this pest was distrib
uted in the State, we put the following letter into the Bangor, Lewis

ton and Augusta papers. 
0ROXO, 1Ie., )fay 13, 1895. 

"\Ye desire to call attention through the columns of the Journal to 
a small black beetle about one-eighth inch long that is reported as 

climbing up raspberry canes and eating the opening buds. This is 
one of the worst pests to the stra"·berry grower, and should not be 

neglected. 
These beetles hybernate and come out early in the spring doing 

great damage to the flmver buds. They soon mate and lay eggs for a 
second brood. The grubs live in the roots of the plant and later 
appear as beetles and in the summer devour the foHage. Those 
killed now will prevent the increase. 
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The canes should be sprayed at once with Paris green, one pound to 
200 gallons of vrnter, or one pound of fresh white helebore to 50 gal
lons of water. To ascertain whether this beetle is common in the State 
and also to learn whether it has been known to feed upon raspberr~· 
plants, we ,vould be pleased to hear from any one who has observed 
it; to make the matter certain, a few of the beetles and a cane with 
the buds injured should be sent in a wooden box, or, if working on 
strawberry lea,·es, the beetles only need be sent. 

F. L. HARVEY, Entomologist, 

Experiment Station. 

In response to the above notice ,ve received the following letter 
and a package of the above named beetle. 

KORTH NORWAY, 1\fe., May 16, 1896. 

DEAR Srn-Koticingyour communic·ation to the Lewiston Journal in 
regard to the raspberry flea-beetle, will say, that a small brown 
jumping beetle, hard to catch, has done considerable damage to my 
half acre of Shaffer raspberries. Have not seen themon strawberries, 
but have seen them on blackberries, but they did but little damage, 
They are especiallyinjurious to raspberries that leaveout late. I have 
collected a few of the insects and mail them. They are not a jump· 
ing animal, but fall and play dead on being disturbed. 

Yours truly, 
W. C. SYMONDS. 

Below we give letters received this spring just as we are completing 
our report and insert them as additional information upon this pest. 

HEBRON, Me., l\fay rn, 1896. 

Prof. Ji'. L. Hrm.:ey: 
DEAR Srn-The bugs came on to my raspberries about, April 20th, 

and it has been a fight between us two which would win, but it now 
looks, as you will see by the canes sent, as though the bugs would con
quer. I have never raised but a very few· strawberries and have 
rnwer seen ~my of the hng·; on them. Last year I looked the few vine~ 
I had over very carefully, but failed to find any of them. I have 
~·prayed the most of the piece with Paris green, one to fifty gallons 
,Yater, but can see no difference, and doubt very much if it will do any 
good as they take the b11d before it begins to open and eat the inside 
all out, so you see it would be a difficult job to get the poison where 
they would get it. 'l'he only way that I can see is by hand kilJing. J 
have never seen any of the bugs jump, but they wi11 roll off the 
lHu,he:-, as soon as disturbed. I also send you a bug that is longer 
and lighter colored. (There seems to be tvrn colors of the bug I 
sent you last year. One a shiny black, and the other :1, little reddish, 
perhHps male and female.) I find them quite plenty on the raspberry 
bu.shes that have got some leaves. The black bugs eat the sprouts in 
the ground, as you will see by the root sent. 

Very truly, 
C. L. BRAY. 



AGHICTLTl'TIAL EXPERDIEXT STATIOX. 109 

NORTH "N°ORWAY, l\Ie., ~fay 5, 1896. 
Jfr. J,'. L. Harrey: 

DEAR Sm-The beetles referred to have appeared in large numbers. 
They can be seen flying on warm days near the patch. They attack 
ewr,vthing in the sh:=tpe of raspberries and blackberries, ,vild or cul
tivated. They have never yet done the blackberries much harm, 
seeming to pre.fer the blackcaps. They do not molest the strawber
ries close by. I did not spray last season. I have not noticed a 
second brood. 

Yours truly, 

W. C. SY:MOXDS. 
HISTORY. 

This insect was first reported injurious to strawberries in Canada, 
as early as 1873. Since then it has done considerable damage to 
strawberries. The larvae "·orking in the roots and crown of the 
plant and the beetles eating the foliage. It is a general feeder (poly
phagons) being known to feed upon juniper, walnut, hickory, black 
locust, hypericum, solidago, etc. Prof. Forbes reports it feeding 
upon raspberry leaves in 1884, but does not say it did serious damage. 
The cases referred to above would seem to be the first instances of 
great damage being done to raspberries andso far as we know, injury 
to the buds early in the season has not been reported. So far as we 
know it has never before been found feeding on blackberries. It has 
never been reported to the Station as doing injury to stra·wberries in 
Maine. That it should first appear in injurious numbers upon an 
unusual food plant is strange. The larvae have hitherto only been 
found in strawberry roots. It will be interesting to learn whether the 
raspberries were near strawberry patches, and ·whether the larvae 
attack the roots of raspberries and blackberries. The follo-wing 
<lescription of the larva and pupa we take from Prof. Forbes' account. 
as we have not had them for study. 

DESCRIPTION. 

Larva-"White, 3 to 4 mm.; (.12 to .16 in.) long, and half as wide. 
The head and first segment pale yellowish brown." \Ve have never 
,;;;een larvae taken in Maine. 

:l 
Pupa-"White except the eyes and mandibles which 

~ show red or black through the pupa skin. The head is 
~ bent against the breast and the legs foldedagajnst the 

I<'rn. 6. body beneath." . 
Perfect Insect a small beetle about one-eighth of an Inch long, 

usually polished black. The wing covers marked with longitudinal 
TOWS of pits. The thorax irregularly pitted with smaller depressions 
than those on the wings. The body stout. The legs brown. 

l\Ir. Saunders sa;ys this insect is about three-tenths of an inch long. 
Out of sixteen specimens measured none exceeded 3.5 mm., and most 
were only 3 mm. or about one-eighth inch long. 
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He says: "pale in color-sometimes dark" having the wing covers 
spotted with black. Out of sixteen we mounted at random all are 
entirely black on the wing covers excepting one which had brownish 
elytra bearing four black stripes, two on each wing cover as shown in 
)Ir. Saunders figure which we give above. ·we would think the reverse 
of ::\Ir. Saunders' statement-usually black, sometimes pale-would be 
more nearly correct. Prof. Forbes in his Second Report, page 161, 
says: "In the lighter specimens the ventral segments and three spots 
on each elytron are black. Whether these variations in color are due 
to age, sex or food we do not knmv. It is evident that some careful 
,York is st.ill needed ·upon the habits and transformations of this 
insect. The eggs so far as we know are not known, nor the place of 
deposition. It is probable that these beetles hybernote, and the 
pupa that spring, but spent the winter in the beetle form about the 
roots of the plant. 

REMEDIES. 

Should the beetles crawl up the canesbefore the buds start or after 
the leaves unfold and before the fruit is formed spraying with 
Paris green ,vould prove effectual. 

Should they appear hfter the leaves and fruit are formed, as is 
usually the case, then it would be unsafe to use Paris green, and 
hellebore "·ould ha,·e to be used. 

::\Ir. Bray's experience would indicate that Paris green is not 
efficient. Certainly one pound to fifty gallons ought to kill 
them. A repellant or an insecticide that would injure the insect 
"·ould have to be a pp lied. 

As the beetles probably hybernate it would be well to clean up all 
rubbish about the canes that would afford them winter shelter. 

Hand pickingthough slowmayhave to be resorted to to checkthem. 

THE CUCU::\IBER FLEA-BEETLE. 

Crepidoderct eucumeris, Harris. 

ORDER COLEOPTERA. FAMILY CI-IRYSOMELIDAE. 

A small black beetle about one-sixteenth of an inch long. The an
tennae and legs are yello,·L The hind pair large and strong and 

adapted for jumping. Very abundant in Maine, early in the 

~ 
spring upon various garden plants, eating small holes in the 
leaves. It "·as reported as feeding upon petunias. The 

I 
beetles spent the "·inter under rubbish or stones and are 

FIG. ,. r_eady to attack the earliest plants. The larvae are said to 
hi:e on the leaves attacked. There are several broods during 

the summer. The beetle enlarged is shown in Fig. 7. The short line at 
the left shcnvs the real sjze. 
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RE)IEDIES. 

Sprinkle the leaves with hellebore powder or Paris green mixed 
with fifty parts of fl.our or plaster. Air-slaked lime or even ashes 
are said to be good remedies. 

THE CURRANT FLY. GOOSEBERRY FRUIT FLY. 

Epocllra Canadensis, Loew. 

ORDER DIPTERA: FAMILY '.rRYPETlDAE. 

BIBLIOGRAPHY. 

Loew-In Smith. Miss. Colls. 256. Monographs of the Diptera of 
North America Pt. III, p. 235, December 1873. Original description 
under the name 'Prypeta Canadensis, n. sp. from a Canadian or Maine 
specimen. Epochra is suggested as the more proper generic name. 

The female is described, eYidently from a single faded imperfect 
i;:pecimen, Habits not sfated. 

Srrnriders-Insects injurious to fruits, 1883, p. 3:'i2. "This insect is 
oecasionaily fonnd attacking the fruit of both the red and the white 
currant. In its perfect state it is a small two-vvinged fly, which lays 
its eggs on the currants while they are small; the larva enters them 
while stili greE-n, nnd feeds on their contents, leaving a round, black 
scar at the point of entry. The affected currants ripen prematurely, 
and shortly .Je<:>ay and drop to the groun<l, when on opening them, 
there wil be found in each a small white grub, about one-third of an 
inch long, which whenmature leayes the currant and probably passes 
the chrysalis state under the ground." The above is; a full statement 
of Saunders' remarks in Insects Injurious to Fruits, p. 352. 

Gillette, C. P.-Colorado Experiment Station, Bulletin No. 19, p. 18, 
1\Jay 1892. Account of itsattackinggooseberries in Colorado. That the 
fly punctures the skin by a sharp ovipositor. The eggs wereobserved 
nmler the skin. The flies noticed ovipositing. The berries soon turn 
red and drop after being stung and the maggots remain in them for 
some time after they fall to the ground. The flies captured and iden
tified. But one brood. Gathering the fallen infested berries suggested 

as a remedy. 
Editors Insect Life. Injurious Insects of 1891 in Colorado. Review 

of above Bulletin, No. 19. Mere mention of the Gooseberry Fruit Fly 
(Epochra Canadensis, Loew.) 

Snow, W. A.-Kans. Univ. Quar., Vol. 11, No. 3, 1894, p. 159. "One 
male (Maine) in poor preservation apparently belongs here. The wing 
agrees with the description; the stature of the body can harcll~· be 
called "short and rather broad;" the scutellum has four bristles. 
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Loew ,vas in doubt whether the normal number of bristles on the scu
tellum was four or six. The recldishabdomen is black at the base and 
on the two distal segments, but this coloring has much the appear
ance of being the result of dessication.'' The above is a full state

ment of Prof. Snow's remarks, which we insert because they may not 
be 1;eadily accessible, and because ,ve refer to them under Critical 

remarks. 

HISTORY AXD DISTRIBUTIO~. 

This species was first considered by Loew in 1873, from a single 
faded female contributed by OSTEN SACKEN. 0STE~ SACKEN'S mate
rial may have come from Maine, as he gives Korway, Maine, as the 
locality, the specimens having been collected by S. J. Smith. Loew 
gives Canada as a locality upon the authority of )Ir. Provancher. 
How long the species· had been known before it '.\'as rlescribed does 
not appear, but Osten Sacken says it "seems to be common in those 
regions." If its habit of infesting currants was kno,vn in 1873, no 
mention is made of it. It is next considered by Saunders in 1883. 

During the intenening ten years its currant infesting habit became 
]-;no-wn and some attempts were made to determine its life history. 

In 1891, Prof. Gillette found it very abundant in Colorado, infesting 
gooseberries. This being the first authentic account of its infesting 
that fruit. Prof. Gillette also added many facts regarding the life 
history as given above. 

I'rof. Snow in 1894 examined a single male and contributes the fact, 
that the bristles on the scutellum are four. 

Regarding the single male specimens considered by Prof. Snow, (See 
bibliography abo,e) he gives us the following: "1Iy single specimen 
of Epoclll'a Ca11adc11sis is from the Yale collection and I found it 
among Dr. '\Villeston's flies. There is no label upon it except "Me." 
and Dr. '\V. can give me no farther information." 

'\Ye find no rt::·ferenC'e to this insect in the Agricultural and Horti
cultural Reports of Maine, and if it has done injury heretofore it has 
not been recorded. 

)fr. Z .. \.. Gilbert s,1ys he was formerly troubled by such an insect, 
but stopped growing currants for a time and then resumed and has 
not been troubled since. )Ir. D. H. Knowlton, Farmington, says his 
currants ha ,·e heen infested for several yea rs. 

Our first knowledge of this insect was in the summer of 1894, when 
Prof .• Jordan called attention to the fact that a large number of the 
t:urrants in hif, garden in Orono "'as dropping, and that the fallen 
fruits each contained one or morewhite maggots. Theonly reference 
found to such a currant insect was the few words regarding Epochra 
Crmaderu;i8, Loew, in Saunders Fruit Insects, p. 352. 

The serious nature of the injury being a matter of importance, and 
the fact that the life history ,vas apparently almost entirely un
known led us to seriom,ly begin the study of its habits. '\Ve were 
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strengthened in this resolution after finding that the description 
gh·en by Loew ,vas drawn up from a single female. ,ve did not then 

knmv of Prof. Gillett's obsenations, "·hich are accurate in the main 
but general, and vrn trust the more detailed study we have made vdll 
he helpful. ,ve "·ere interf'stecl in comparing the life hfotory of this 
insect with Trypeta zwmonella, '\Yalsh, which we studied in 1888-9. The 
experience gained in the study of that insect has aided us very much 
in the study of this. ,v e studied the lanae and pupae in the summer 

of 1894, and in the spring of 1895 considered the flies, their eggs, and 
the method of ovipositing, completing the life history. The following 
results of our study are humbly given hoping they may contribute 
to a better knowledge of this injurious insect. 

The following data which probably refers to Epocllra Canaclensis 
lacks sufficient confirmation. 

:.\Ir. L. 0. Hovvard informs us that in the notes of the DiYision of 
Entomology at vVashington are the following facts: "June 15, 1885, 
package of currants and gooseberries infested with larvae evidentl~· 
of T. Canaclensis was received from G. 1,. Colfax, Washington (State.) 
The adults were not reared. ".July 11, 1892, packag·~ of gooseber
ries infested by what is evidently the same insect was received from 
D. Thurston, West Ferndale, ·washington (State.) The larvae ·were 
dead when received. 

To gain farther information ,ve addressed a letter to Mr. Thurston 

and received the follo"·ing reply. 

WEST FERNDALE, ,VHATCmf Co., WASH., July 7, 1895. 

Prof. Francis L. Harvey, Orono, Maine. 
DEAR Srn-Yours of July 1st to hand. During the years 1890, '91, 

'92, I noticed my currants (black, white and red,) also gooseberries 
badly troubled with the worm you refer to. In '93 I was at the 
"\Vorld's Fair and could make no observations. In '94 I did not notice 
any, (my attention not being specially directed to the subject.) 
Thisseason, '95, at your request I have just looked overmy smallfruit 
and failed to find a s;ingle specimen! although in the years referred 
to they wer.e so rbundant as in '92 to spoil one-third of the goose
berries and black currants. The only reason I can give for the 
change, is that for the past few years, I have allo,ved the young 
chickens to run at large in the berry patch, and during fall, winter 
and early spring I allowed the large fowl to run at large also, and 
they may have exterminated the larvae after they had reached the 
ground. "\Vhen I pick the crop if I find any wormy specimens I will 
fonvard them. 

I remain yours truly, 

A. W. THORXTOX. 
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vYe addressed a letter to Prof. James Fletcher regarding its occur
rence in Canada, and belmv is given his reply. 

Jfy Dear Prof. Harrey. 
Your letter of July 23rd has been fonvarded to me. The only 

place in Canada, from "·hich I have received complaints of Epocllra 
Canadensis is British Columbia, "here I am told that in many places 
the black currants are rendered unusuable owing to the numbers of 
white maggots ,vhich came to the surface ·when these are cooked. 
This is presumably E. Canadensis although I have been unable to secure 
any specimens. I have received complaints concernin6· them for the 
last thirteen years. At one place, Cowichan on Vancouver Island, I 
was told in 1885 that black currants could not be used at all on this 
account. 

I have been unable to find any specimens in gooseberries, although 
the large handsome fruit of Ribes Lobbii (a gooseberry) is certainly 
attacked by some larvae on Vancouver Island. 

Regretting that 1 am unable to give you more information. 

Believe me to be yours truly, 

J. FLETCHER. 

l\fr. ·wm. Cann of Topsam, l\faine, writes us that his curants in 
1895 were stung and a maggot "·as formed inside. Ko specimens were 
sent, but it was probably the above insect. 

From the above data it is quite certain thatEpocha Canadensi8, Loew, 
is a native American species, distributed throughout the northern 
part of the United States, and in Canada, extending from theAtlantic 
to the Pacific coast. It will be interesting to determine whether it 
infests native currants and gooseberries and from them has trans
ferred it depredation to the cultivated varieties. 

OBSERVATIONS-How DoEs THE :E'LY OvrPOSIT. 

She runs over the currant in a nervous restless manner keeping the 
wings in a constant fanning motion. Often examines carefully 
several currants before finding one to her fancy. Usually one of the 
large currants in the upper part of a hunch that is in the shade is 
selected. Then coming to rest the last three segments of the abdo
men are turned at quite an angle forward under the abdomen. The 
hind feet are set bracing backward and outwards. Then the trun
cate end of the last segment rests on the currant and the ovipositor 
is protruded making a puncture. The probing continues very 
rapidly for fully five minutes at least, a plunge is made in every 
second. The last segment is occasionally raised during the proceis 
sho,ving the protruded sheath of the ovipositor and the ovipositor 
inself. Finally the plunging motion changes to a vermicular move
ment of the abdomen to expell the egg which lasts about half a 
minute "·hen the ovipositor is ·withdra,vn, and the deed is done. The 
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mouth parts are constantly in motionduring the process. Butone egg 
is laid in a place. 

?\ATURE OF THE REPRODUCTIVE SYSTEM. 

\Ve dissected several females and found the ovaries double. The 
eggs giving the abdomen a swollen appearance and filling the abdo
minal cavity. The egg masses consisted of about ten chains of eggs 
on each side, each chain in about ten stages of development, making 
the possible number of eggs the flies are capable of laying fully 200. 

The developmental stages are strikingly like those of Trypeta 
vomonclla, figured in our 1889 Report, and as in that insect the egg 
laying period must extend over considerable time. 

WHEN Do THE FLIES EMERGE. 

Specimens kept in jars in a warm room began to emerge the last 
week in April, but in nature were first noticed about June first. 
They were mating at that date and punctures on the currants were 
abundant indicating an earlier emergence than June 1st. The time 
varies with the season and locality. No flies were seen in 1896 before 
June 5th. 

How LONG Do THEY COXTINUE ON THE WING. 

Specimens were quite abundant about the first of ,Tune, were most 
abundant from .Tune 9th to 15th, and by June 25th more were to be 
seen about the bushes. l\faking allowance for difference of time 
of emergence the period of flight would n9t be over a month at the 
longest. 

\:VHAT ls THE NATURE OF THE PUNCTURE. 

It is scarcely visible at first but soon be
comes surrounded by a brown areola and 
then is shown to be nearly circular and 
about a half mm. in diameter. Extending 
from it at one side is a narrow portion of 
the epidermis from which the sub-epider
mal cells have been removed by the ovi
positor, giving it a semi-transparent ap
pearance through which the egg can be 
clearly seen close under the skin to one 
side of the puncture. 
This portion of the epidermis covering 

the egg soon becomes whitish, opaque and 
FIG. 7-a. Currant showing the 
relative position of the punc- sunken. ·we were at a loss at first to 
ture and deposited egg. know how the egg could be deposited so 

close to the skin at one side of the puncture but a study of the pro-
8 
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truded ovipositor shmvs that it turns backward at right angles near 
the end, so that the egg is inserted at an acute angle backwards to 
the position of the last segment of the abdomen during the deposi
tion. An examination of Plate I, Fig. 9, which shmvs the pro
truded ovipositor will make this plain. The end of the egg oppo
site the pedicel js the one inserted first as shown by the 
eggs in the oviducts and the position of the deposited egg to the 
puncture. It is from this end that the larva emerges. We ham in 
this species another instance of deposition of the egg under the skin 
of the fruit by rrn~ans of a sharp ovipositor, as in Trypeta pomonella, 

Walsh. 

EGG LA YING PERIOD. 

The eggs are laid one in a place occupying about five minutes for 
ihe deposition. The insects are capable of laying fully 200 eggs. 
The time they are on the ·wing is about three weeks. This would re
quire that several be deposited each day. An examination of the 
ovaries showed that about two eggs of each chain or about twen(v 
were practically perfectly developed. The short life period ,,~ould 
require rapid maturation of the eggs. If ten were laid each day three 
,,,eeks would be required to complete ovulation. They may be de
posited even faster than this. 

THE FLIES SINGLE BROODED. 

Specimens of the pupae taken from the ground under the bushes, 
about the time the currants were mature, remained in the ground in 
a warm room all winter but did not emerge until April. Those in 
nature emerged about JuIJ.e 1st. The insect therefore spends about 
eleven months of the year in the ground. 

How LONG DOES IT TAKE THE LARVAE TO MATURE. 

The larvae began to emerge June 20th. An examination of many 
currants at that date showed that quite a per cent contained full 
grown larvae. The deposition of eggs began about June first ·which 
would indicate three weeks as the time required for full growth. As we 
found at this date larvae from two mm. to seven mm. in length it 
would extend the time that the fruit is infested from the laying of 
the first eggs to the maturity of those last laid which would be fully 
six weeks. Our observations indicate that the larvae do not leave 
the fruit as soon as matured which would extend the time still 
farther. We had some larva pupate as late as July 15th. 

N°ATUHE OF THE WORK OF THE LARVAE. 

When hatched the larva is about one mm. long and as soon as it 
emerges from the egg begins to travel, often leaving a delicate light 
colored trail close under the skin which can be seen through it. This 
is not always the case. After traversing from a third to a half the 
distance around the currant it locates, entering in most cases one of 



.AGRICULTURAL EXPERBIEXT STATION. 117 

the seeds, disappearing entirely within it. Sometimes the larva lo
cates near the puncture and sometimes the exit hole is on the oppo
site cheek from the puncture. As it grows the head finally 
protrudes from the seed as shown in Plate I, Fig. 7. After 
feeding upon the contents of a seed and having gro-\Yll too large to 
find lodgment within it, it locates betvveen the seeds in the pulp 
and then gnaws holes in the seeds eating the contents of one after 
another until often the contents of at least half a dozenare consumed 
before the larva is grown. They seem to reject the coats and the 
clear gelatinous enYelope that surrounds the seeds. The refuse of 
the seeds eaten turns black and becomes cemented together. A 
black spot becomes visible through the skin. The location of the 
larvae can be told readily as the currants infested soon begin to sho,Y 
a clouded appearance where they are located. That cheek turns red 
earlier and rapidly a deeper red and finally a black spot. Infested 
fruits ripen earlier. Often half grown larvae will be found with the 
head end half buried in a seed. :Finally when full fed the la nae 

gnaw to the surface and cut a circular hole about 1.5 mm.d. through 
the epidermis by means of which they emerge with ragged edges. 

Do THE CURRANTS DROP -WHILE THE :MAGGOTS ARE STILL IX TJIE1I. 

On June 22nd we collected several hundred currants that had fallen 
on the ground. One hundred of them were carefully dissected and 
every one contained a maggot excepting twofrom ,vhich the maggots 
had emerged leaving the evidence of their worl.:. ("We put about two 
hundred of the currants in a box and on June 24 twelve pupae were 
found.) The maggots were of various sizes from 2.5 mm. to 7 mm. 
showing that the currants often drop before the maggots are mature. 
On the same date we took quite anumber of currants from the bushes 
that were turning red. They were the large ones at the base of the 
bunches and invariably were infested by a maggot. The maggots 
were of various ages, some full gro-wn, but would not average as 
large as those found in the currants on the ground. 

Do THE LARVAE LEAVE THE PnuIT AS Soox AS IT FALLS. 

An examination of currants picked from the ground under the 
bushes contained larvae of various ages, 7 mm. 4 mm. 3 mm. and 2 

mm. in length. 
Put quite a number of infested currants in a box June 22nd and 

some of them did not emerge and pupate before July 15th. The 

most however emerged in five days. 
Quite a number of currants were found on the bushes containing 

evidence of aborted work showing some mishap tothe egg or develop
ing larvae. There were others which showed an exit hole proving 
that quite a number of the maggots drop to the ground from the 
eurrants before they fall. Quite a number of currants showed more 
than one egg puncture and several from two to three live and 
flourishing larvae. 
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ARE ALL OF THE FRC"ITS I~ THE BUNCHES AFFECTED, 

The inflorescence of the currant is racemose and the fruits at the 
l,ase dewlop first and are first in condition to receive eggs. In 
these the earliest laid eggs are placed. The currants at the ends of the 
bunches were exempt and ripened good fruit after the flies were 

done ovipositing. 

'WHERE DOES THE INSECT SPEND THE .WINTER. 

When the larvae are ready to transform they crawl out of the 
currants and enter the ground a short distance if it is suitable, or 
they may transform on the surface under rubbish. They may be 
found in abundance in the ground under the bushes in the fall. The 
larval skin is not cast but the larva shortens up becoming a coarctate 
pupa of a pale yellowish brown color. In this condition the insect 
:;,pends eleven months of the year gradually undergoing changes 
into the fly which emerges the following season. 

GENERAL DESCRIPTION. 

Perrect insect a two-winged fly about the size of a house fly. Pale 
yellow or orange with greenish iridescent eyes and dark bands across 
the , 1vings. Found about currant and gooseberry bushes during June 
in ::\[aine. Stings the currants, depositing an egg under the skin, 
that hatches and develops into a small white maggot causing the 
fruit to turn red and drop prematurely. The maggots when grown 
leave the fallen or hanging fruit, enter the ground, change to the 
pupa state from which the fly emerges the following June. 

·, TECHNICAL DESCRIPTION. 

Female Fly-Pale clay-yellowish or in darker specimens pale 
orange. On the border of the front on each side, are three or four 
long, but rather weak black bristles which curve toward each other. 
Bet,veen the ocelli and the last bristle on the bord'er of the front is 
a single bristle that curves toward the vertex. On the vertex near 
the eye two bristles the inner much longer. Antemae darker yellow 
than the head, third joint rounded at the tip; arista blackish, yellow 
towards the base, ,vith a very short pubescence. Rostrum and palpi 
pale yellow, the latter not reaching beyond the anterior edge of the 
oral opening. Thoracic dorsum with a very thin, whitish bloom, a 
double middle stripe and a narrow lateral stripe, rather shining and 
somewhat darker than their surroundings. The posterior end' of the 
thoracic dorsum and the scutellum, shining, very pale yellow; a not 
very broad yellowish stripe runs from the humeral corner to the root 
of the wings. The scutBllum convex and not very large; bristles on 
the scutellum four. The bristles of the thorax and of the scutellum, 
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as well as the short pile of the thoracic dorsum, are black. :Meta
thorax distinctly infuscated on its superior margin and its middle 
line. Abdomen shining, with short black pile; the fourth and fifth 
segmentsmarked by a chestnut brownorblackcross band interrupted 
in the middle, the third usually and sometimes the second segment 
with a lateral beginning of such a stripe indicated by a chestnut
brown or black spot. Pale specimens without abdominal markings 
excepting upon the long seventh which in all specimens is dark on 
the proximate dorsum and at the distal end. Seventh segment equal 
to the three preceding segments taken together, very broadly trun
cate and infuscated at the end. 

The seventh segment contains the retractile sheath of the oviposi
tor and the ovipositor. The sheath is clyindrical,broadest at the ends. 
Clothed with retrorse scales arranged in six longitudinal bands at the 
base which are brownish toward the end and becoming black near 
the base. Toward the end the scales become smaller and cover the 
whole surface, and at the middle the six bands are merged into four. 

The ovipositor provided with two guides which are fl.at, obtuse at 
the ends and extend three-fourths its length. The ovipositor bro,vn, 
fl.at, serrate on the edges, ench edge with three teeth. The basal tooth 
remote. Both faces of the distal lateral teeth each bear two rows 
of five black bristles. See Plate II. The tip pointed. The principle 
is that of a double edged serrated hay knife or a Orysty Bread Knife. 

The front femora are sparsely beset with bristles upon the upper 
and under side; the middle femora are entirely without bristles; 
upon the hind femora, likewise, there are only a few bristle-like hairs 
before the end of the upper side; the upper side of the hind tibiae 
is merely beset with exceedingly short bristle-like hairs. "\Vings of 
the usual shape, hyaline, with a pale-brown picture or in darker 
specimens nearly black; ii; consists: 1. In an oblique half cross
band running from the humeral crossvein to the basis of the second 
basal cell; 2. Of a crossband parallel to the first, abbreviated be
hind, which begins at the stigma, near the anterior margin, and runs 
across the basis of the submarginal cell, as ·well as across the cross 
veins, which close the second and third basal cells, and 
thus reaches the sixth longitudinal vein; 3. Of a rivulet 
,v hich begins above the posterior cross vein, near the third 
longitudinal vein, runs from it across the posterior crossvein 
as far as the posterior margin, is continued along this margin inside 

of the third posterior cell, but, before reaching the sixth longitudinal 
vein, is suddenly turned upwards, running parallel to the band which 
begins at the stigma,, crossing the small crossvein, and thus reaching 
the anterior margin, where, gradually expanding, it forms a border 
ending a little beyond the tip of the fourth crossvein. The two cross
bands as well as the rivulet, are of moderate breadth only; the latter 
has, in the described specimen, the follow~ing faded spots, which, 
in more fully colored specimens, are probably less apparent or alto-
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gether absent. 1. A rounded spot in the marginal cell, above the 
origin of the rivulet; 2. Cpon the longitudinal axis of the submar
ginal cell an indentation in the inner margin of the section bordering 
the apex of the ·wing; 3. Upon the longhudinal axis of the first pos
terior cell an interruption of the rivulet at its origin and an indenta
tion in the inner margin of the portion bordering the apex of the 
wing; 4. Upon the longitudinal axis of the discal cell a narrow in
terruption of the section, running again towards the anterior mar
gin; 5. The spot upon the posterior margin connects the first, de
scending, portion, with the second, which rises again upwards. The 
first and third longitudinal veins are bristly; the third and fourth are 
parallel to.vards their end, both very gently curved backwards; 
the section of the fourth vein preceding the discal cell is gently, but 
rather distinctly arcuated backwards, so that the shape of the discal 
cell somewhat reminds of that of the species of Rivellia; the cross
veins are comparatiYely rather long, moderately approximated, their 
distance being about equal to the length of the posterior crossvein; 
the latter is rather steep, however, perceptibly approximated to the 
apex with its anterior end, more than with the posterior; the pos
terior corner of the anal cell is very much dravm out in a point. 

Jfale Fly-Pale clay yellow to pale orange. Smaller th~n the 
female and the color and wing picture the same but paler. The 
head and eyes as in the female. In front view about as long as 
broad ·with mouth up, anterior distance between the eyes only half 
as great as the posterior. The three ocelli brownish. Three lono-, 
,veak black bristles upon the border of the front as in the female. 
On the occiput just above the neck are t,vo clusters of six black hairs 
each, that lie parallel to each other. The antennae darker yellow 
than the head. The terminal joint twice as long as broad, rounded 
at the encl and not reaching the mouth. Palpi and rostrum yellow 
the former not reaching beyond the mouth. Arista black, pubescent 
yellowish at the base. 

'l'he thoracic dorsum bears a faint double median stripe and also 
a narrow lateral stripe. The pollinosity in our specimens seems to be 
continuous over the whole surface and not absent from the stripes as 
described by Loew. The entire thoracie dorsum covered with short 
black hairs excepting the posterior portion. The scutellum is 
naked excepting that it bears four long black bristles.Post border of 
scutellurn dark colored and together with a medfan dark stripe on the 
posterior meta thorax makes a T shaped mar king. Sides of thorax armed 
with five long black bristles. Four shorter weaker hairs on anterior 
of thorax. Halteres pale. 

Femur of the anterior pair of legs armed with long black bristles. 
Femur of other legs unarmed. The two posterior legs darker. Ab
domen oblong, arched, "·idth to length as 5: S. Composed of si.x seg
ments, ratio 3: 4: 4: 4: 5: 2. The basal bears an obscure median dorsal 
brown spot. The posterior portion of the abdomen darker yellow. 
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Fourth and :fifth segments each bear an obscure brown spot on the lateral 
dorsum. Part border of the narrow sixth segment dark brown but 
usually turned under the abdomen so that from above the end of the 
abdomen appears yellowish. There is a row of ten long bristles on 
the posterior 19order of the :fifth segment (see Plate I, Fig. 10.) 
Attached to the lower surface of the sixth segment is the external 
genital apparatus composed of claspers, guide and penis. The 
claspers are club-shaped and' notched near the posterior end on the 
interior edge. The guide between the claspers is a horse hoof shaped 
organ half as long as the claspers ending in a tuft of hairs and back
,vard narrows into a small pedicil. The penis is exceedingly long, 
bearing at the end an enlargement to ·which is attached a pedicilate 
pear-shaped appendage. See Plate I, Figs. 8 and 10. 

The wings as in the female. 
Measurements of Male Fly.-Total about 6.5 mm. Head .931 mm. 

long, depth .1064 mm.exclusive of rostrum,breadth 1.729. Width of eye 
from dorsal view .399 mm. Front view nearly round, about .745 mm. 
with mouth up anterior distance bet,Yeeneyes .675 mm. posterior, 1.33 
mm. Arista 2.93 mm. Thorax 2.13 mm. long. Abdomen 3.46 mm. 
long, 1.33 mm. wide. Segments in the ratio 3:4:4:4:5:2. 

Eggs-Opalescent white, oblong, pedicelate. The pedicelate end 
more pointed than the other ,vhich is somewhat obtuse. The pedicel 
with a short narrow neck and bulbous at the end. The peclicelate 
encl for about one-third of the length sculptured by raised lines ar
ranged in a hexagonal patterngiving arough pitted surface,most con
spicuous near the pedicel and gradually lost in the smooth surface of 
the opposite end, about four and a half times as long as wide. They 
measured 1.064 mm. by .24 mm. in one specimen and 1.04 mm. by .25 
mm. in another. (Plate I, Fjg. 2.) 

Larrn-Length 7 mm. (.28 in.); breadth 1.5 mm. (.06 in.) V{hite 
"·ith sometimes a faint rosy tint, probably due to absorption of the 
colored juice of the currant. Footless body composed of about thir
teen segments. ·widest in the middle, tapering rapidly tovrnrd the 
head, ,vhich is small, pointed and emarginate. (Plate I, Fig. 3.) The 
mouth circular surrounded by a zone of ridges and furrows. From 
the mouth protrudes two curved parallel retractile black hooks, the 
1'asping organs of the larva, by n1eans of which it gnaws the fruit. 
(Plate I, Fig. 6.) The chitinous frame work to which these hooks 
are attached shmvs as a black area in the second and third segments. 
These hooks and frame ·work give the end of the head a black ap
pearance. There are t"·o pairs of tubercles upon the front of the 
:first segment. The lower pair smaller. (Plate I, Fig. 6.) The ce
phalic and caudal spiracles are yellow. The former between the 
third and fourth segm.ents and lacerate funnel fo-rmed. The latter 
are on the pm;terior face of the last segment and end in three finger 
like thorns. (Plate I, Fig. 5.) These are connected by trachea with 
large anastomosing branches at the posterior and anterior ends. 
The lana when first hatched is about 1 mm. long, and slender 
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This larva looks much like that of Try}Jeta pomonella and could 
not be separated without a hand glass, but the mouth, head and can

dal spfracles are quite distinct. 
Pupce-Five mm. long. by nearly 2.5 mm ,vide, broadly oblong, 

straw colored, coarctate. The head end more pointed and showing 
the cephalic spiraeles. The caudal spiracles also apparent. In 
emerging the fly breaks mvay the lmver half of the first four cephalic 

segments. The pupa is shown in Plate I, Fig. 4. 

CRITICAL RE)fARKS. 

Mr. Loew says in the introduction to Part III of his "Korth Amer
ican Diptera" (Smithsonian Miss. Colls. p. 213) I have been compelled 
to draw the descriptions of several species from single, often badly 
preserved specimens, and I am afrajd that these descriptions * * * 
may sometimes betray the incompleteness of my material." Appre
ciating this fact the critical remarks made below are not given in the 
spirit of a criticism but to supplement ·what has been written after the 
careful examination of an abundance of material. Loew must have 
examined faded or pale colored specimens as the larger and better 
developed individuals have the abdominal markings dull black and 
also the markings on the wings are much too dark to be described 
as having "a pale brown picture." There are occasionally females 
with slender abdomens which are without markings. These seem to 
be uni11ipregnated or possibly through ovipositing. The intensity of 
the color in others is variable. There is a dark uninterrupted band 
across the posterior border of the sixth segment. Loew calls the last 
abdominal segment of the female the ovipositor, a mistake which en
tomologists made in regard to Trypeta pornonella, ·walsh. The last 
abdominal segment is about as long as the three preceding, conical, 
truncate at the end, and retracted ·within it are sheath and ovi
positor. Mr. Loew evidently did not see the ovipositor which we 
have described and figured. (See Plate II.) He also makes a mis
take regarding the number of abdominal segments, there being seven 
the one at the base having been overlooked. Therefore, the descrip
tion given by Loew, "the third and fourth segments have, each at 
its basis, a chestnut cross band interrupted upon its middle, while 
upon the second segment only a lateral beginning of such a stripe 
is indicated by a chestnut brown spot," would have to be corrected 
by saying fourth and fifth and third segments respectively. :Mr. 
Loew is in doubt regarcling the number of bristles upon the scutel
lum, which we find is four upon both male and female. In the brighter 
colored flies there is a decided orange tint, which would require a 
modification of the statement that the color is "pale clay yello"·ish." 
,ve find that the number of bristles on the border of the front is us
ually three on each side; but it varies from tvvo to four. In some 
specimens three on one side and four on the other. Mr. Emerton's 
drawing (Plate I, Fig. 1) sho"·s four. 
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Saunders says it "lays its eggs on the currants while they are 
small." Our observations are that the eggs are inserted under the 
skin through a small hole made by the sharp ovipositor, and that the 
currants are quite large before the eggs are laid, and that the largest 
ones at the base of the bunches are usually selected first. He also 
makes a mistake when he states that the larvae leave "a round, 
black scar at the point of entry." 'l'he young larvae usually travel 
some distance from where the egg is deposited before establishing 
headquarters. The black scar locates the larva, and results from the 
decomposition of the parts injured and the exuviae of the larvae. 
The ea:it hole of the larva is usually located in the black scar. The 
puncture made to lay the egg is too smal} to be noticed excepting by 
close examination. He also says the insect "probably passes the 
chrysalis state in the ground, a guess which is confirmed by finding 
the pupae in abundance in the ground under the bushes. 

Prof. Snow correctly doubts that the abdomen of the male is "short 
and rather broad," but the black of the abdomen in well colored 
specimens is natural. The abdomen of the female varies from very 
narrow in unimpregnated specimens or those through depositing to 
every broad in those full of eggs. The abdomen of both shrivel and 
change form in drying, and the colors are duller. The abdomen of 
t.he male has but six segments, and from that reason is shorter than 
that of the female though the segments preceding the sixth are 
larger than those of the female. 

We are at a loss to know how Prof. Snow can arbitrarily "consider 
six as the number of segments composing the abdomen of the female 
trypetid and five as composing that of the male," when nature has 
decided the matter by giving the former seven and the latter six. 
Certainly it can lead to nothing but confusion as has Loew's discrep
ancy in the correct number. We can't even see any good reason for 
longer perpetuating the error that the long terminal abdominal seg
ment is the ovipositor, for it certainly has nothing to do with ovi
positing. It is not inserted at all into the puncture and merely has 
the ovipositing apparatus attached to it and when not in use tele
scoped within it. The fine plate which we give of the ovipositor 
from the pen of Mr. Emerton should settle this matter. 

There are also sixvvell defined segmentsseparated by sutures in the 
male abdomen in front of the external male genitalla as shown in 
Plate I, Fig. 10. The terminal segment is, however, short. 

Prof. Gillette's observations of the habits of this insect agree with 
ours very nearly, though he studied its work upon gooseberries in
stead of currants. We are, however, of the opinion that the currants 
stung remain on the bushes much longer than he records for goose
berries, and that the red spot develops where the larvae is located in
stead of where the egg is deposited. In currants the egg is not laid 
in the pulp, but at one side of the puncture close under the skin, so 
it can readily be seen through it. 
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The figure of the fly given sho-ws but four abdominal segment, 
anterior to the long terminal one ·while there are really six. The 
thorax dorsum is not of uniform color as shown, but is faintly double 
striped down the middle and at the sides by the absence of the whit
ish bloom that covers the upper surface. See Plate Fig. 1. The 
thorax is too long and the head too narrow and small. 

vVe find that quite a number of the maggots leave the currants 
before they drop. This may not be so with gooseberries. Forcurrants 
"'e can not recommend gathering the fallen fruit as only a partial 

remedy. 

REMEDIES. 

,ve have had no experience with this insect as it is new to Maine 
as an injurious species. From a study of its life history we discover 
only one vulnerable point. 'I'he insect spends elevenmonthsof theyear 
in the ground and can not be reached. In the winged stage it cannot 
be destroyed so far as ,ve know. The eggs are deposited under the 
skin of the fruit and spraying would do no good. Part of the infested 
fruits drop vrematurely aml the icorms rerna,in in them for some time be
fore they emerge and go into the ground. 

(a) Based upon this last habit we would recommend gathering up 
the fallen currants frequently and burning them. 

This remedy cannot be relied upon to destroy all the flies as quite 
a number of maggots leave the fruit before they fall. It can be de
pended upon to destroy fully half if not more and can be employed to 
keep them in check. 

(b) As these flies are weak and liable to perish if any obstruction 
is offered to prevent their coming out of the ground,we would recom
mend a mulching of coarse straw or hay, several inches deep, placed 
under the bushes and out as far as the branches extend, and well 
packed. 

(c) As the larvae find fine dry dusty substances prejudical to their 
transform8ti\m a heayy dressing of coal ashes placed under the 
bushes in June ,vould destroy many of the larvae and also prevent 
the flies from emerging the following spring. Prof. J·ordan tried this 
on his garden without flattering results. 

(d) Our "·estern correspondent Dr. W. A. Thornton thinks that 
allowing young chickens about the bushes e9,rly in the season and 
large fowls later after the fruit is gathered will keep them in check. 

(e) A radical remedy "·ould be to pick and destroy the crop after 
the eggs are largely laid and before the currants drop, or pick the en
tire crop while green and before the flies appear. If there are no 
currants of course no eggs could be laid, and the flies would have 
to g·o elsewhere or perish. 

(f) As the pupae are found only about an inch below the surface, 
they could be destroyed with little trouble by removing the soil to 
that depth from under the bushes and burying it deep or depositing 
it on a road or some exposed place. 

(g) We have not discovered any parasites to help check the pest. 
Short bearing years would tend to reduce the numbers. 
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Fig. 1. 

Fig. 2. 

Fig;. 3. 

Fig. 4. Fi.~. 5. 

Fig. 6. 

Fig. 3. Fig. 7. 

Fig. 10. Fig. 9. 

The Currant Fly, Gooseberry l!"'ruit-Fly. 
(Epochra Canadensis, Loew.) 





EXPLANATION OF PLATE I-THE CURRA:NT FLY. 

(J,Jpochra Oanadensis, Loew.) 

All excepting Figure I were drawn by the writer. 
Figure 1. The female fly enlarged about seven and a half times. 

Drawn by Mr. J. H. Emerton from slides of the wing and ovipositor 
prepared by the writer and from pinned flies. The two basal joints 
of the abdomen are drawn as one. The real number, including the 
long terminal segment is seven instead of six. 

Figure 2. Egg showing form, sculpture and pedicel, enlarged 
fifty times. 

Figure 3. The larva enlarged about five times. 
Figure 4. The pupa enlarged eight times. 
Figure 5. The caudal spiracle of the larva much enlarged. 
Figure 6. First t-wo segment of the head showing the tubercles on 

the head, the rugosemouth and the rasping organs. Enlarged twenty
:five times. 

Figure 7. Seed of currant with gelatinous envelope showing larva 
protruding from it. Enlarged. 

Figure 8. External genitalia of male. Enlarged twenty times. 
Figure 9. Side view of abdomen of femalewith ovipositor protrud

ing and bent bachvard in the position it takes as the eggisdeposited 
under the skin to one side of the puncture. Enlarged. 

FigurelO. Abdomen of male with gentalia and showing six seg
ments. Enlarged. 



EXPLANATION OF PLATE II-THE CURRANT FLY. 

(Epochra Canadensis, Loew.) 

This plate prepared by Mr. J. H. Emerton fromdissections made by 
the writer, shows the end of the last abdominal segment; the sheath 
of the ovipositor; the guide; the ovipositor; the bristles terminat
ing the abdomen; the triangular scales that point backwards and 
cover the most of the sheath; the teeth upon the ovipositor and the 
small bristles near the end. 

When not in use the ovipositor and guides are telescoped into 
the sheath and the sheath into the long terminal abdominal segment. 
The figure is enlarged one hundred and twenty times. 
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Bulletins Issued in 1895. 

BULLETIN No. 17. 

IMPORTANT FACTS ABOUT CORN. 

Bulletin No. 11 of this Station treats of the relative yield of mature 
:Maine Field Corn and immature Southern Corn. 

The data collected during a study of this matter show certain 
allied facts that are of much importance to the farmer who is 
planning to produce corn the coming season as a fodder or silage 
crop. 

COMPOSITION OF MATURE MAINE FIELD CORN AND IMMATURE SOUTHERN 

CORN. 

Analyses of the experimental crops of corn on the College farm 
reveal the composition displayed below. 

IN 100 POUNDS GREEN CORN, 

00. 
00. 00. 

,.6 ~ :: • .0 00. 
Crops of 1892 and 1893, average. .:ic> .0 :: So~j .0 .... 'T ·;~ . ;.'.. I 'l). 7l O • 0 'l).a> 

.;i7l e,;;5 .=: ~ .7J c> ... 'l) 0 ~.o o:.c.o .0 

~1 7l .... ~-
' ~£h ~ 

O";; I < ~ZI ~ 

Southern corn, immature ..... 84.80 15.20 1.18 1.78 4.20 7.70 ,34 

Maine field corn, mature. ...... 78.91 21.09 1.28 2.28 4.15 12,77 .61 

--- --- --- --- ------ -
Excess in field corn .......... - 5.89 .10 .50 -.05 5,07 .27 

It appears from these averages that under the conditions exist
ing in Maine, which require the cutting o:f the large varieties of 
corn in an immature state, the Maine field corn which reaches 
maturity, contains the larger percentage of dry matter. Again, 
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the excess of dry matter in the l\{aine field corn consists almost 
wholly of the non-nitrogenous compounds classed under the head 
of nitrogen-free-extract. 

The Maine Field Corn is in this case u:orth forty per cent. more than 
the immature Southern Corn, pound fo1· pound, judging simply by the 
per cent. of dry matter. The great bulk of the Southern Corn fodder 
is not a proof of greater or even of equal value. 

THE EFFECTS OF MATURITY UPON THE l\fAINE FIELD CORN IN Cmr

POSITION AND YIELD. 

Composition: In order to obtain testimony on this point, in 1893 
a field of Maine corn was cut in five different lots, ranging in times 
of cutting from August 15th to September 21st, and in stage of 
growth from the early formation of the ear to full maturity. The 
analyses of samples from these different cuttings appear below. 

IN 100 POUNDS GREEN CORN. 

00 00 00 00 ,D_ ,D_ 
00 ,D_ ,D_ 00 

1 .61 .sl § ';:: i. ,D_ 1 ,D_ ;:.... :=.:) 1 ~~j, .3 iTJ <:.) .3"'! ;:.... j ~.:::: .r:: Q) Mc:>~ c; 0<:0 ,D_ ~tt ::: ;:....c; (D ;:.... ~ 
~ 

c; 
At; < P..Z r:,a. 

J\Iaine field corn, cut Aug 15 .•.•. 88.29 11.71 1.09 1.75 3,10 5.46 .30 

Aug. 28 ..... 82.50 17-50 1.14 2.05 4.08 9.71 .52 

Sept.4 ..... 80.45 19,55 1.21 2.22 3,85 11.68 .5£1 

Sept.12 .•••. 76,83 23.17 1.29 2.22 4.48 14.50 ,68 

Sept. 21. •••• 74,66 25.34 1.50 2.34 4,71 16.04 .75 

The immature and mature corn differ in the following essential 
particular: 

The mature corn is less watery; i. e., it contains a much larger 
percentage of dry substance. During the thirty days before the 
mature crop was harvested there was a continuous and large increase 
in the percentage of dry matter. It will appear later that this was 
mostly due to an actual growth of dry matter, rather than to a dry
ing out of water. 

Yield: The field of corn selected for studying the influence of 
maturity upon the yield was of very uniform growth, being finely 
eared and in every way satisfactory for experimental purposes. 

Each of the ten plots consisted of five rows, and it was decided 
to harvest one-fifth of the crop or one-tenth of an acre at each of 
five periods of growth, cutting one row of each plot at each period. 
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Date of cutting arnl conc1ition of crop. 

August 15, ears bcgim~ing to form ....... , j .... i 

August 28, a few roastrng ears ............ \ 13 

September 4, all roasting ears ....... ··1 7 I 
September 12, some cars glazing . . . . . . . . 8 

Septern ber 21, all ears glazed . . . .. , .... · I 9 

Increase r1ry matter after August 15 . i ..... . 

26,166 

29,777 

31,000 

28,833 

3,064.0 

5,210.9 

6,060.5 

6,680.6 

7,039.7 

2,146,9 

849.6 

620,1 

358.1 

3,974.7 

129 

165.0 

121.3 

39.8 

The results of this experiment certainly furnish a striking illustra
tion of the folly of harvesting immature corn for silage or fodder 
purposes whenever it is possible to allow it to attain maturity. 

In this instance, the total quantity of dry matter in an acre of the 
corn at maturity uas nearly two and one-half times greater than at 
the silking period thirty-se1:en days previow;, the average rate of increase 
of dry substance per acre being about 108 pounds daily. This daily 
increase is equivalent in quantity to one day's ration for four or five 
cows of ordinary weight. 

'fHE INFLUENCE OF l\IATURITY UPOX THE QUALITY OF THE DRY 

MATTER IN THE CORN PLANT. 

It is well known that the portion of the plant known as nitro
gen-free extract is a mixture of substances such as sugar, starch, 
gums, waxes, etc., some of which have a higher value than others 
for use by the animal. In short, the larger the proportion of 
starch and sugars in the nitrogen-free-extract of a food, the more 
highly do we estimate the nutritive worth of that food. For this 
reason a higher value is placed upon the nitrogen-free-extract of 
the grains than upon that of the coarse fodders. 

It is evident then, that if allowing the corn plant to mature 
increases the relative proportion of sugars and starch in dry matter, 
,,ve have not only the advantage of obtaining a larger yield of dry 
matter but we secure material of better quality for food purposes. 
The figures show the facts as obtained from a single investigation. 
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August 15, ears beginning to form ........................... .. 

August 2S, a few roasting ears . . . . . . . . . • .. .. . ................ .. 

September 4, all roasting stage ................................ . 

September 12, some ears glazing ............................ .. 

September 21, all ears glazed ............................ .. 

* Probably somewhat too low. 

% 
*25,1 

40.5 

42.7 

42.2 

50,3 

lbs. 
*358.5 

1,172.0 

1,545.0 

1,764,0 

2,244.0 

It appears from the figures that not only is there a constant and 
large growth of starch and sugars up to the condition of maturity 
of the corn plant, but these valuable compounds increase more rapidly 
than certain less important constituents, so that the mature plant sub
stance is of better quality than at any previous stage of growth. 

SUMMARY. 

(1.) Under the conditions existing in Maine the varieties of Flint 
Corn which mature in the state furnish fodder or silage material 
much more valuable, pound for pound of fresh weight, than it is 
possible to secure with the larger varieties of Dent Corn which do 
not mature. 

(2.) The Flint varieties of corn should ahvays be allowed to ma
ture, as there is a large and continuous production of plant substance 
up to the period of full maturity. Harvesting half grown or im
mature corn is a wasteful practice. 

(3.) Owing to the relatively large production of sugars and starch 
in the late stages of growth, a pound of the dry substance of the 
mature well-eared corn plant possesses a higher nutritive value than 
at any earlier stage of growth. 

l\IAINE STATE COLLEGE, 
0ROXO, l\fE .• )!ARCH 1. 1S95. 

W. H. JORDAN. 
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Bl~LLETI~ Xo. lS.** 

ESPECTIOX OF FERTILIZERS, 1895. 

\V. H. JonDAX, Director. 

J. ~,r. BARTLETT, L. I-I. .:\lERRILL, Chemists. 

The ~laine Legislature enacted at the session of 1893, a new law 
for the regulation of the sale and analysis of commercial fertilizers. 

This change of law "·as sought in order to accomplish two objects: 
1. The pro-dcling of funds that can be legally used, sufficient to 

pay the expenses of a proper inspection. 
2. .A. provision whereby information as to the composition of the 

goods offered for sale can be given to the "·ould-be purchaser at an 
earlier date than has heretofore been possible. 

This la"· rnakes the following requirements upon manufacturers. 
importers or dealers who propose to sell or offer for sale their goods 
h1 the State. These briefly stated are: 

1. ~larking the bags properly.* 
2. Filing annually a certificate with the director of the Station 

giving the manufacturer's or dealer's name, place of business, place 
of manufacture, name of brand of fertilizer and the guaranteed 
composition of the same.* 

3. Depositing annually, unless excused by the director under 
certain conditions, a sample of fertilizer, with an accompanying 
affidadt that this sample "corresponds within reasonable limits to 
the fertilizer which it represents." These samples are designated 
in this bulletin as "manufacturer's samples."* 

4. The annual payment of an analysis fee of fifteen dollars for 
every brand of complete fertilizer licensed. 

5. All brands of which thirty tons or more are not sold are exempt 
from the last provision. 

The law also imposes upon the Director of the 1Iaine Agricultural 
Experiment Station certain duties which are: 

1. The issuing of licenses to such manufacturers as comply with 
the above named requirements. 

2. The analysis of the samples deposited by the manufacturers. 
3. The selection of samples in the open market of all brands of 

fertilizers sold or offered for sale in the state, with the subsequent 
analysis of the samples. 

4. The publication of bulletins or reports, giving the results of 
the inspection. 

In accordance with the foregoing requirements, eighteen compan
ies representing seventy-two brands of fertilizers haYe complied with 

** Given in part. 

* Notice.-That requirements 1, 2 and 3 apply to all brancls of fertilizers, whether 
thirty.tons are sold or not. 

9 
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the law, and the brands mentioned below can be sold legally in the 
state to the extent of thirty tons or more during the year 1895. 

(The bulletin gave the manufacturer's guarantees and the analysis 
of manufacturer's samples, but as these figures are of only passing 
value they are omitted here. W. H. J.) 

BULLETIN No. 19. 

A DISCUSSION OF CERTAIN COMMERCIAL ARTICLES. 

(1) FERTILIZERS. 

A large sum of money is annually expended by Maine farmers 
for commercial fertilizers and commercial cattle foods. The trade 
in these articles offers, therefore, wide opportunities for the practice 
of fraud, and for the sale of various nostrums and mixtures at 
prices several times larger than the value to the purchaser of the 
goods delivered. Through credulity, lack of accurate knowledge 
and hasty judgments Maine farmers have suffered their fair share 
financially at the hands of plausible "agents." In too many 
instances the goods are first bought for cash or on credit, invari
ably at an unusually large price, and then after the act is past 
recalling, information h. sought as to the character and value of 
the "fertilizer" or "food" purchased. If accurate information 
were first obtained in these cases there would be less of these tran
sactions where value is not received for the money paid. 

Th~re are two claims ,vhich generally characterize the repre
i:;enta tions of the companies and agents selling these questionable 
goods: 

(1) The process of manufacture is a secret one, having been 
"discovered" by some one who is generally unknown either to 
science or practice. 

(2) '.rhe "fertilizer" or "food" either contains ingredients of which 
the whole world, outside of a favored few, is ignorant, or else certain 
ingredients are so wonderfully compounded as to produce marYelous 
results. 

In all instances that have come under the writer's notice such 
materials have ingredients of some actual value for feeding plants 
and animals. Are the claims of extraordinary value ·well founded? 

Let us examine some of the cases that have been investigated. 

FERTILIZERS. 

There is a case in hand just now which well illustrates the sale 
(attempted at least) of a fertilizer in accordance ,vith claims that 
cannot be justified by existing knowledge, and at a price greatly 
out of proportion to the real value of the article. 
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Reference is made to the fertilizers offered for sale by The 
Chemical Compound Fertilizer Co., otherwise Mason, Chapin & Co., 
Providence, R. I. 

From the published reports of this company and from the testi
mony of correspondents, concerning the price asked and the claims 
made by their agents, etc., we learn: 

1st. The com pounding of the fertilizers is a secret process. 
"The exact method in which this is accomplished is a secret of great 
value to us and which we do not propose to give away to the public." 

2nd. The phosphoric acid is classed as "soluble in the soil," which 
to the chemist is an indefinite and suspicious form of statement. 

3rd. No statements are made as to whether the fertilizers contain 
potash or not. They are advertised as containing certain percentages 
of "alkali," which may be interpreted as either potash or soda. 

4th. vVritten testimony shows that the agent offering these fer
tilizers claims that 600 pounds of the form for potatoes would be 
found equal to a ton of the ordinary superphosphates. 

5th. The fertilizers have been offered at the remarkable price of 
$55 per ton. 

Fortunately for the farmers such new materials as the above are, 
in these <lays, very soon brought to the test of a severe investiga
tion. Samples of these particular fertilizers have been examined at 
the Connecticut and l\Iaine Experiment Stations, and the results of 
the analyses make these peculiar claims appear rather grotesque, 
and the price highly exorbitant. 'I'he following are the analyses: 

Nitrogen in nitrates .......................... . 

Phosphoric acid soluble in water ........... . 

CONNECTICUT 
ANALYSES. 

4.03 

.11 

3.5(j 

.22 

Phosphoric acid "reverted"......... . .. . . .. 2.20 2.38 2.os 

Phosphoric acid insoluble..................... 11.51 IO.Os 13,70 

Phosphoric acid total ............ , ........... . 

Potash .............•.......................... 

Valuation ..•...•............ , ........ , ........ I 
Selling price. . • . • • . • •••. , ..•.•• , ...... , , .••..... 

.. ~~:~~. [ .. ~~:~~ ... ~~·07 

$18 841 $17 23 i $12 38 

5000 500015000 
I 

MAINE 
ANALYSES. 

1.93 :!,11 

13.00 9.4_8 

14.93 ll.5H 

,}.! 26 

$17 73 $17 14 

········1 55' 00 

An examination at the Connecticut Experiment Station still more 
exhaustive makes it evident that the fertilizers are made up by mix
ing nitrate of soda, some crude, ground phosphate and probably soda 
ash. 



13-! :\LUXE STATE COLLEGE. 

The comments by the Connecticut Experiment Station on these 
goods and on the lately much discussed value of soda as a substitute 
for potash, are so entirely clear and sound that they are reproduced 

ht>re. 
"A mixture of 500 pounds of nitrate of soda, costing $12.50, 1200 

pounds oi basic slag costing $11.40 and 300 pounds of dry carbonate 
o:f soda, costing $6.00, total cost $29.90, would contain approximately 
the same quantities of nitrogen, phosphoric acid and soda and ·would 

have at least as great a crop-producing power as these fertilizers 
costing $50.00 per ton ($55.00 in Maine.) 

The only valuable fertilizing ingredients contained in these fertil
izers, ·dz:, phosphoric acid could, however, be bought for not far 
from $20.00, so that the plant food in these goods costs more than 
twice :is much as the farmer needs to pay for it. 

It is claimed that the soda existing in these fertilizers as car
bonate and nitrate is an efficient substitute for potash in the plant 
and in the soil. So far as the plant is concerned a large amount 
of the most refined investigation vrnuld appear to demonstrate 
conclusively that soda cannot in any sense or to any extent take 
the place of potash in plant-nutrition. Plants grovving in presence 
of abundance of potash usually take up and contain more potash 
than they really need. This accidental or unnecessary potash may 
indeed be replaced by soda, but both may be withheld "·ithout 
detriment to the plant. Even the salt-worts and seaweed ,vhich 
usually grow in soils or ,vater containing much sodium compounds,. 
flourish equaJly as well in absence of soda,but cannot exist in default 
of potash. 

On the other hand. soda may sometimes or often take the place 
of potash as a fertilizer. In such cases it operates indirectly, not 
by entering itself into the crop as a needful food to the plants~ 
but by its action on the soil, making more rapidly available some 
other ingredient of the soil, it may be potash, or lime or nitrogen, 
which is there present, but exists in a comparatively inert state. 
It is well established that the use of soda as a fertilizer has often 
increased crops, but experience shows that it is commonly an un
certain and unsafe application to land. In any case it does not 
enrich the soil or increase its stores of plant food, but simply 
facilitates their solution, consumption, and it may easil.'· be, their
,vaste. 

As a rule soils contain more soda than potash and the frequent 
use of soda in fertilizers tends to exhaust and' impoverish the 

land. If soda is to be used it is most cheaply supplied in nitrate 
of soda, whkh by its nitrogen may easily return its entire cost, 
leaving its soda in the soil as carbonate, and if more alkali is use
ful, lime is vastly cheaper than soda and not a whit less effica
cious, is in fact, what soda is not, an essential element of plant
nutrition, as well as the safest and surest means of fluxing the 
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inert plant-food of the soil and putting its hoarded capital into 
active circulation." 

Bulletin 20 will continue this discussion in the consideration of a 
certain class of cattle foods. 

l\L-'\.INE STATE COLLEGE, 
ORONO, ~IE., 1\1.ARCH 15th, 1895. 

RULUJTIX No. 20. 

W. H. JORDAX. 

A DISCUSSION OP C1'JRTAIN COJ\BIERCIAL ARTICLES. 

(2) .FOODS. 

A class of materials commonly spoken of as "Condimental" or 
"patent" foods, has been found in our markets for many years. 
Now and then a new one appears, as has lately been the case in 
:Maine. These foods are generally given some pretentious name 
such as "Condimental Cattle Food," "Imperial Egg Food," "Nutrio
tone," etc. They usually possess an aromatic or other positive odor, 
which to the uninitiated gives the appearance of value. 

The claims that are made for the nutrient and tonic properties 

of these commodities are fairly startling as lying outside the range 
of either common experience or scientific knowledge, and on the 
strength of such claims these "·onderful mixtures are sold in most 
cases at prices ranging from $l00 to $2,000 per ton. How utterly 
absurd both the claims and the prices appear in the light of facts! 
Repeated careful examinations of. these materials show that without 
e:r;ception the11 conNi8t principally of common cattle food8, or other com
mon materials, mi.red with small percentages of the cheapest and most 

ordinary medicinal substance8. 
The following are the rf'snlts of a number of examinations made 

by various experiment stations: 

J1'rom Rep. Conn. Expt. Sta., 1878, p. 125. 

"Condimental Cattle Food," cost $8.00 per 100 pounds. "It con
sists chiefly of. corn meal and bran. It contains enough fenugreek 
to gi-..-e it a strong flavor of that aromatic seed and likewise some 

seecls like caraway in appearance 

From Hep. Maine Exp. Sta., 1885, p. 52. 

"Imperial Egg Food." Cost 50 cents per pound. Chiefly clam 
and oyster shells vi'ith some bone, also some pepper. 

Johnson's Continental Food. Cost 75 cents for 10 pounds. "A 
mechanical examination shows that the food is undoubtedly wheat 
hran with possibly some middlings." Contains "some fenugreek" 
and "a little sulphur." 



136 MAINE STATE COLLEGE. 

"English Patent Food." Cost $1.00 for a bag of 12 pounds. 
"Appears to be made up of middlings and corn meal, largely mid-
dlings. Contains "some fenugreek." 

From Bulletin No. 20. :Mass. Expt. Sta., p. 6. 

"The Concentrated Feed." Cost $8.00 per 100 pounds. . A 
mixture of several ingredients, among them was noticeable common 
salt." 

From Rep. Conn. Expt. Sta. 1888, p. 146. 

"The Concentrated Feed for Horses, Cattle, Sheep, Swine, Poultry, 
etc." "Apparently consists of a mixture of wheat and corn with 
thirteen per cent. of salt and perhaps a little of some more con
centrated food." "Costs $100 per ton in three ton lots, .... $160 
per ton in small quantities." 

"The Concentrated Egg Producer." Cost $4.00 for 12 pounds, 
equivalent to $660 per ton. Contains both corn and wheat and some 
more concentrated food/' 

From Bulletin 15, N. H. Expt. Sta. 

"Pratt's Food." Cost 75 cents for 12 pounds or $6.00 per 100 
pounds. The food appears to be wheat middlings to which has 
been added some fenugreek and common salt." 

""Weston's Condition Powder." Cost 50 cents for package of three 
pounds. "It resern bled a mixture of corn meal and cotton seed meal 
and it had a saline taste and strong odor of fenugreek." 

"Climax Food." Cost $1.00 per 12 pounds or $8.00 per 100 pounds. 
"It resemuled a mixture of fine wheat middlings and wheat screen
ings together with a small quantity of caravrny or fenugreek seeds 
and small bits of a substance like butter-nut or elm bark," also 
common salt 9.77 per cent., Glauber's salt, 4.50 per cent., and Chili 
Saltpeter 3.84 per cent. 

From Rep. :Maine Exp. Sta., 1892, p. 26. 

"Pratt's Food." Cost $120 per ton. "Has the appearance of 
being chiefly ground bran or shorts. Contains a small amount 
fenugreek." .. "Contains something less than three per cent. of 
common salt." 

From Rep. Conn. Expt. Sta. 1893, p. 244. 

"Kutriotone." "It contains a considerable quantity of some 
leguminous seed, some Hnseed meal and perhaps other feeding stuffs 
together with aromatic substances (fenugreek, anise seed, caraway 
and the like,) and over ten per cent. of salt." 

"Silver Live Stock Pow·der." Cost $1.00 ner pound. "Consists 
essentially of ground bone having a dark color and slight odor of 
coal tar." 
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From Crop Bulletin No. 6, 1894, Me. Board of Agr. 

"Nutriotone." Cost 25 cents per pound. (Sold in some cases 
for $7.00 for 50 pounds.) "Consisted largely of linseed meal with 
a litle fenugreek and apparently some pea or bean meal. It con
tained 18.67 per cent. ash, a large part of which was common salt." 

The following are some of the statements that have been made 
by men who are students of animal nutrition, in regard to condi
mental cattle foods in general. 

"~Ir. Lawes of Rothamstead, :England, made a most thorough, 
practical trial on the use of condiments in feeding, and demon
strated that there is no profit in it."-Rep. Conn. Empt. Sta .. 1878, 
p. 125. 

"The foods have no greater nutritive value than wheat bran, 
middlings and corn meal from which they are made, while the small 
quantities of fenugreek and sulphur are utterly valueless to a well 
animal, and a poor reliance as a means of curing a sick one."-Rep. 
Maine Empt. Sta., 1885, p. 5.61. 

"The practice of buying compound feeding stuffs in the general 
market, without a sufficient actital knowledge regarding the kind 
or the character of its various ingredients, ought to be decidedly 
discouraged; for the farmer who pursues that course, leaves his 
best interest to mere chance."-Jl,f ass. Empt. Sta., BiiL 20, p. "/. 

"It has been abundantly proven that condimental foods have no 
advantage over others by reason of the condiments in them. As 
medicines they may ,vell be distrusted in view of the absurd claims 
made by the seller."-Rep. Conn. Exvt. Sta., 1888, p. 148. 

"Quack horse doctors and Concentrated Cattle food' manufacturers 
are t,vins, and they flourish, not on the ignorance of farmers, but 
on that lingering remnant of old times, which made saltpeter and 
sulphur the universal cure-all for horses and cattle. The 
foods reported below are worth only from $20 to $25, per ton. 
So far as the medicinal claim is concerned, . . . . . . . . even the treat
ment of a 'Quack' is better, and certainly cheaper, than the whole
sale use of mixtures of unlmmvn composition."--Bul. 15, N. H. Empt. 
Sta., p. 3. 

FACTS To BE REMEMBERED. 

(1) The mixture of ingredients contained in the ordinary foods 
comprises all that are knmvn either to practice or science as useful 
to animal life. 

('2) The ordjnary cattle foods supply animal nutrition in the most 
11seful and economical forms. 

(3) Condimental foods are absurd as medicines. If an animal is 
,vell no medicine is needed, if m, remedies adapted to the case should 

be administered. 
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( 4) The farmer could manufacture hjs own "condimental" foods 
at a fraction of their usual cost, by mixing a 8mall amount of such 
common sustances as salt, sulphur, saltpeter, fenngreek, cara,va~·, 
&c., ·with the dai]y grain ration. 

MAINE STATE COLLEGE, 
ORONO, ME., MARCH 25, 1895. 

BULLETIK Ko. 21. 

,Y. H. JORDAX. 

XOTES OK SMALL FRUITS. 

The progress made :in the· culture of small fruits during the past 
t,venty years has been rapid and substantial, but even at the pres
ent time the importance of tfos branch of horticultural work is not 
fully recognized by the people of the State. From the ver,y nature 
of the soil and climate of )Jaine we must look to :intensive rather 
than to extensiYe operations for the most profitable returns. At 
the present time there is no line of work which seems more 
promising than that of the culture of small fruits. With the increas
ing importance of our summer resorts, ne,v and extensive markets 
are opened; while the operatives in the factories are always large 
consumers of fruit. 

The purpose of this Bulletin and of succeeding ones is to gh·e 
brief, concise hints on the culture of small fruits and information 
concerning some of the more important varieties. 

The essential elements of success in small fruit growing are: 
suitable location; thorough preparation; the best varieties; careful 
planting; thorough culture; the application of business principles 
in marketing. 

THE STRAWBERRY. 

A warm, rather moist sandy loam is usualJy preferred in grow
ing this fruit, but in general any soil that will raise a good crop of 
corn will raise good strawberries. I would not be understood as 
encouraging neglect :in any way, but the minute directions some
times given for preparing the soil and for planting are misleading 
and are enough to discourage any novice from attempting to grow 
fruit. 

Thorough drainage, either natural or artificial, is absolutely 
essential, and thoroughness in the preparation of the soil is of 
prime importance, but the excessiYe applications of manure and 
the hand labor frequently advised are unnecessary. It is well to 
grow some hoed crop as corn or potatoes on the land for one or 
two years before setting the plants, as in th:is way there is less dan
ger from attacks of the "ld1ite grub." 
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The month of l\lay is, perhaps, the best time for setting stra·w· 
berry plants h1 this latitude, though good results often follov, fall 
settfog. Two Yery important considerations in setting the plants 
are that the cro,,·ns be just even ,vith the surface of the earth and 
that the soil be pressed firmly about the roots. These points can
not be too strongly emphasiz~d, for to their disregard may be 
traced more than half the failures in starting new plantings. 

For general field culture the "matted row" system is probably 
best. 'l'he rows should be as long as convenient, that most of the 
labor of cultivating may be performed with a horse. The plants 
should be set eighteen inches apart in rmvs which are about four feet 
apart. Thus placed, a little more than seYen thousand plants will 
be required for an acre. During the first season thorough culture 
should be practiced. It is also well to keep the runners cut back 
till the parent plants are strong and well developed. 

·winter protection of the plants is always advisable. The value 
of such treatment h, two fold: Not only are the plants protected 
from injury, but th1~ fruit is kept clean and bright. The best 
material for the purpose is coarse meadow hay cut before the seeds 
have ripened. ,ve have sometimes used "shingle edgings" with 
Yery satisfactory results. In the vicinity of large mills this material 
may often be obtained much more cheaply than the hay. 

On light gra,elly :,;oils we have sometimes resorted to the use of 
boards on each side of the row of plants as illustrated belo,v: 

* * * * * * * * 

This device is found a very satisfactory means of conserYing 
moisture and will permit the growth of plants in locations which 
vvould otherwise be unsuitable. Naturally this device is recom
mended only for the home garden. 

'l'he question of varieties, although of great importance, is. one 
which must be settled largely by individual growers; for the 
success of any variety will frequently depend on local conditions. 
It is ahvays a good plan to have a trial ground for the new·er sorts, 
as varieties of much promise at the Experiment Station may prove 
worthless in some localities. 

In selecting varieties for planting it is well to bear in mind the 
distinction between the perfect flowering and the pistillate sorts. 
Many of our most valuable sorts are pistillate and' must have some 
perfect flowering variety interspersed in order to secure the best 

results. 
The following notes represent our estimate of the varieties 

fruited at the Experiment Station during the past hvo years: 
Beeder Wood. (Perfect).-Small, spherical, uniform in size early in 

the season hut soon "runs out." One of the earliest and most prolific 
sorts but of inferior quality. Plants quite subject to rust. 
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Bez:erly. (Perfect).-Large, oblong or spherical; of a rich dark 
color, moderately good quality, firm, prolific. A promising variety. 

Bubach. (Pistillate).-Very large, irregular; of good colorbut poor 
quality, and lacking in firmness. Productive; valuable for near mar
kets. 

Cltarles Downing. (Perfect).-Of medium size, nearly spherical, 
moderately firm and of good quality. An old favorite for home use, 
but not as prolific as some others. Quite subject to rust. 

Crau:ford. (Perfect).-Large, nearly spherical,uniform and regu
lar; productive and of good flavor, but too soft and too light colored 
for market. 

Crescent. (Pistillate).-An old and deservedly popular sort; but 
rather small and not of high quality. 

Cumberland. (Per:fectJ.-Plants vigorous and prolific; fruits large 
and of good quality, but too light colored and soft for market. One 
of the best for home use. 

Dayton. (Perfect).-:Medium to large, smooth and regular; of good 
quality but light colored and soft. Excellent for home use but too 
soft for market. 

Epping. (Perfect).-Plants vigorous and prolific; fruit of medium 
size, roundish conical, uniform, bright red. A promising variety. 
received for trial from George Q. Dow, North Epping,N. H., under the 
name of "Yankee Doodle." 

Gmuly. (Perfect).-Of medium size, uniform, regular, firm and of 
good quality. Usually regarded as of special value as a late variety, 
but has not held its own ·with us. 

Gen. Putnarn. (Pistillate.)-Of medium size, but of pale color, soft 
and inferior in every way. 

Gillespie. (Perfect).-Medium to large,oblong or conical,often with 
pronounced neck, firm, of good quality and color. One of the best 
sorts for general purposes. 

Greenville. (Pistillat.e),-.Medium to large, roundish conical, uni
form, brig-ht red, moderately firm and of good quality. Good for 
home and near market. 

HavP,rland. (Pistillate).---:\fedium to large, oblong, regular, firm 
and of good quality. Plants strong and vigorous; free from rust. 
A very good sort for general purposes. 

Jessie. (Perfect).-An early sweet berry of good size. Oblong or 
conical, bright glossy red, handsome and of good quality. It has been 
one of the most satisfactory with us but is not uniformly reliable. 

Jewell. (Pistillate).-Of medium size and uniform; but soft and of 
light color. Not prolific. 

Leader. (Perfect) .-1iedium size, roundish, bright red; fairly good 
quality. Only moderately productive. 

Lorett. (Perfect).--0-f the Crescent type. Early, prolific, but run
ning sma!l as the season adYances and of second quality. 

Jfichel's Early. (Perfect).-'l'he earliest berry ,Ye have grown. 
Very productive, but small and of second quality. Blossoms very 
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early and the flower trusses are short and well protected. Plants 
only moderately vigorous. 

Mount Vernon. (Perfect).-Medimn size, roundish conical, uniform. 
Of no special value. 

Pnrkcr Earle. (Per-fect).-Very productive, of large elongated fruit 
having a pronounced neck; firm and of good quality. The plants are 
very strong and vigorous, but send out few runners, hence should be 
pl.anted thickly in the row. A valuable sort. 

Princess. (Pistillate).-Plant strong,vigorous and productive;fruit 
a little dull in color, but large, nearly spherical, uniform, moderately 
firm and of good quality. ll[edium to late in season. One of the best 
general purpose sorts. 

Sharvless. (Perfect) .-Plants vigorous and prolific. Fruit large 
but somewhat irregular and not always ripening evenly. Of good 

quality and always reliable. 
Smeltzer. (Smeltzer's Early). (Perfect).-Sent for trial by F. H. 

Smeltzer, Van Buren, Ark. Plants vigorous, healthy and productive. 
Frujt uniformly of medium size, oblong, firm, of dark rich color and 
good quality. A promising early variety. 

Swindle. (Pistillate).-As grown on our grounds the variety is 
rightly named. Plants strong and vigorous but not productive. Fruit 
of medium size, light colored and of very poor quality. 

Van nemfln. (Perfect) ,-~\n early variety; small, spherical; of rich 
dark color and good quality, but soft and not productive. 

lVarfield. (Pistillate or with abortive stamens).-Moderately vigor
ous. Flowers small on short truss and well protected by foliage. 
Fruit of medium size, firm texture, moderately good quality; ripens 
eYenly, holds its size through the season. Its deep rich color and 
productive habit make it one of the most valuable market sorts. 

1Vc8f Lawn. <Pistillate).--Sent for trial by C. P. Bauer & Bro., 
Judsonia, Ark. Plants very vigorous but not productive. Similar in 
general characteristics to "Cloud," which was sent out a few years 
ago. 

The best of the older varieties above named are: Bubach, Crescent, 
Haverland, Sharpless and Warfield, with possibly Beetler Wood or 
Michel's as very early perfect flowering sorts. 

Of the newer varieties the following deserve special mention: 
Beverly, Dayton, Epping, Gillespie, Greenville, Parker Earle, Prin-
cess, Smeltzer. 

:MAINE STATE COLLEGE, 
ORONO, ME., April 15, 1895. 

W. M. MUNSON. 



142 MAIXE STATE COLLEGE. 

BD..1LETJ:X Ko. 22. 

J:XSPECTIOX OF FERTILIZERS. 

l\'. H. JoHDAX, Director. 

J. 1\f. HAH'l'LETT, L. H . .MERRILL, Chemists. 

This bulletin is the second to be issued during the year 1895 
g1vmg a report of the official inspection of fertilizers. The first 
bulletin, Xo. 18, was published on March !)th, and gave the results 
of the analyses of ~Ianufacturer's Samples. These samples were 
furnished by the manufacturers for inspection accompanied by an 
afii.daYit that they were ]ike the goods ,Yhich they represented 
''witMn reasouable limits." 

The samples mentioned in this bulletin are almost wholly those 
selected by a Station representatirn at different points in the State 
from goods which "·ere exposed or offered for sale. These samples 
were very carefully taken in aecordance with the provisions of a 
law which seeks to guard the rights of the manufacturers, and 
they certainly represent the particular lots of goods from which 
they ,vere selected. 

The main purpose of selecting samples from the various brands 
of fertilizers as found in the open market is to ascertain if the 
goods actually on sale meet the requirements of the manufacturer's 
guarantees, and ,vhether the n1annfacturer's samples, whose analy
ses are pnb1ished in the 8pring bulletin, are to any extent a safe 
guide in the purchase of fertilizers. 

'I'he comparison which foJJows shows very plainly ·what are the 
facts. It may be said that on the whole it appears that the manu
facturers intend to deal fairly with the public in the matter of their 
guarantees, remernbering .:thvays, of course, that no manufacturer 
can be held to have guaranteed more than the minimum percent
age jn which any ingredient js stated to be present. 

Notwithstanding certain sareastic, and we can but believe, un
friendly criticisms, beeause this Experiment Station decided to 
drop the system of commercial valuations, there is no present in
tention of receding from that decision. There are already indica
tious that farmers '.Yho are disposed to put intelligence into their 
business ·will themselYes, through the information furnished by the 
Station, make such calculations as are necessary for their choice 
of the brand which they can most economically purchase and "·ill 
in that v,ay understand the situation as they could in no other way; 
and it is obvious that to those farmers ,Yho are so careless or un
informed as not to do this, the valuations made by the Station are 
likely to be nothing lrnt a stumbling block. 

Any system of aiding the farmer which is merely mechanical 
and "\Yhich lea.-es out ot' account a proper study on his part of the 
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~·acts "·ith ,vhich he has to deal is false in theory and less helpful 

jn practice than it should be. 
(The b111letin g·ave the manufacturers guarantees and the analyses 

of manufacturer's samples, but as these :figures ha,·e only a passing 
value they are omitted here. The comments on the results of the 
inspection folJow, however. ""\Y. H. ,T.) 

.:\. comparison is made of the samples selected by a Station repre-
sentatiYe, the manufacturer's samples and the minimum guarantees. 

The important considerations are the following: 
(1.) :Fifty-seven brands are inYolved in this comparison. 
(2.) The averages for nitrogen are: Guarantee, 1.99 per cent., 

manufacturer's sample, 2.14 per cent., Station sample, 2.0fl per 
cent. For available phosphoric acid the aYerages are: Guarantee, 
7.84 per cent., manufactnrer's sample, 9.05 per cent., Station sample, 
S.58 per cent. Por potash: Guarantee, 3.31 per cent., manufacturer's 
sample, 3.60 per cent., Station sample, 3.42 per cent. 

(3.) In the fifty-seven hran<ls, the Station sample as compared 
,vith the manufacturer's sample ,vas, in nitrogen practically the 
same hventy-three times, poorer twenty-two times and better 
twehe times; in available phosphoric acid, practically the same 
fourteen times, poorer thirty-one times and better twelve times; 
in potash, practfrally the same sixteen times, poorer twenty-four 
times and better seventeen times. 

( 4.) Comparing the Station samvle with the minimum guaran
tee, the Station sample was, in nitrogen, practically the ~ame 
twenty-seven times, poorer nine times, better twenty-one times; 
in ayailable phosphoric: acfrl, practically the same twenty times, 
poorer seven times, better thirty times; in potash, practically the 
same seventeen thnes, poorer fourteen times, and better twenty
six times. 

It is quite customary for manufacturers to state a minimum and 
a maximum guarantee for the percentages of the ingredients of 
their goods, as for instance the ~ruarantee for available phosphoric 
acid would be eight to ten per cent. The above comparisons indicate 
that the manufacturers do not intend to do much more than make 
good the minimum guarantee, :mcl that this is all the purchaser 
~an safely expect. 

It is gratifying to note that as a rule the fertilizers sold in the 
State are well up to this guarantee. Indeed, there is no case which 
appears to be an attempt to defraud, although in a few instances 
the particular lots of goods sampled are not quite as good as they 
should be. 

MAINE STATE COLLEGE, 

Orono, Me., 1895. 



FERTILIZER LAW IN FORCE IN MAINE. 

PUBLIC LAWS OP MAINE, 1893. 

CHAP'rER 256. 

AN ACT to regulate the sale and analysis of Commercial Fertilizers. 

SECTION 1. EYer.r manufacturer, company or person who shall 
sell, offer or expose for sale in this state any commercial fertilizer 
or any material used for fertilizing purposes, the price of which ex
ceeds ten dollars per ton, shall affix to every package of such fertil
izer in a conspicuo11s place on the outside thereof, a plainly printed 
statement clearly and truly eertifying the number of net pounds 
in the package sold or offered for sale, the name or trade mark under 
which the article is bold, the name of the manufacturer or shipper, 
the place of manufacture, the place of business and a chemical analy
sjs stating the percentage of nitrogen, or its equivalent in ammonia 
in available form, of potash soluble in water, and of phosphoric acid 
in available form, soluble and reverted as ,vell as the total phosphoric 
acid. 

SECT. 2. Every manufacturer, company or person who shall sell, 
offer or expose for sale in this state any commercial fertilizer or 
material used for fertilizing purposes, the price of which exceeds 
ten dollars per ton, shall for each and every fertilizer bearing a dis
tinguishing name or trade mark, file annually with the director of 
the Maine .Agricultural Experiment Station, between the fifteenth 
day of November ancl the fifteenth day of December, a certified copy 
of the statement, 11arned in section one of this act, said certified copy 
to be accompanied, when required, by a sealed glass jar or bottle 
containing at least one pound of thefertilizer to be sold or offered for 
sale, and the company or person filing said certified copy with its 
accompanying sample of fertilizer shall thereupon make affidavit 
that said sample corresponds within reasonable limits to the fertil
izer which it represents in the percentage of nitrogen, total and 
available phosphoric acid, and potash soluble in water which it 
contains. Such ailidavit shall apply to the entire calendar year next 
succeeding the date upon which said affidavit is made, unless the 
person or persons making such affidavit shall give notice to the 
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director of the Maine Experiment Station that a change is to be made 
during the year in the percentages of the above named ingredients 
contained in the fertilizer, in which case he shall, before selling 
or offering for sale such fertilizer, file another certified statement 
with an accompanyhlg sample of fertilizer and an affidavit as here
inbefore required. The deposit of a sample of fertilizer as herein 
provided shall be required by said director unless the company,manu
facturer or person selling or offering for sale a fertilizer coming 
within the provisions of this act, shall certify that its composition 
for the succeeding year is to be the same as given in the last pre
viow,ly certified statement, in ·which case the requiring of said 
sample shal1 be at the discretion of said director. 

SECT. 3. The director of the Maine Experiment Station shall an
alyze, or cause to be analyzed, all the samples of fertilizers which 
(:ome foto his possession under the provisions of section two of this 
act, and sh::.:.ll publish the rc::rnlts thereof in a bulletin or report on or 
before the .fifteenth of .March next succeeding. 

SECT. 4. Any manufacturer, importer, agent or seller of any com
mercial fertilizer, ·who shall deposit with the director of the Maine 
Experiment Stat,ion a s:nnple or samples of fertilizer under the pro
visions of section t,vo of this act, shall pay annually to said director 
an analysis fee as follws: Ten dollars for the phosphoric acid and 
five dollars each for the nitrogen and potash, contained or said to be 
contained in the fertilizer. this fee to be assessed on any brand of 
which thirty tons or more are sold in the state, and upon receipt 
of s1ich fee and of the certified statement named in section two of 
this act, said director shall issue a certificate of compliance with 
this act. Whenever the manufacturer or importer of a fertilizer shall 
have filed the statement made in section hvo of this act and paid' the 
analysis :fee, no ~gent or seller of said manufacturer, importer or 
shipper shall be required to file such statement or pay such fee. The 
analysis fees received by said director shall be paid immediately by 
him into the treasury of said experiment station. 

SECT. 5. Any manufacturer, importer or person who shall sell, 
offer or expose for sale in this state anycommercial fertilizer without 
complying with the requirements of sections one, two and four of 
this act, or any fertilizer which contains substantially a smaller per
centage of constituents than are certified to be contained, shall, 
on conviction in a court of competent jurisdiction, be fined one hun
dred dollars for the first offence, and two hundred dollars for each 
subsequent offence. 

SECT. 6. The director of the Maine Experiment Station shall 
annually analyze, or caused to be analyzed, at least one sample, 
to be taken h1. the manner hereinafter presribed, of every fertilizer 
sold or offered' for sale under the provisions of this act. Said director 
is hereby authorized and directed in person or by deputy to take a 
sample, not exceeding two pounds in weight, for said analysis, from 
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any lot or paclrnge of fertilizer or any material used for man urial 
purposes which may be in the possession of any manufacturer, im
porter, agent or dealer in this state; but said sample shall be dravvn 
in the presence of said party or parties in interest, or their represen
tatiYe, and taken from a parcel or a number of packages ,vhieh shall 
not be less than ten per cent. of the whole lot sampled, and shall 
be thoroughly mixed and then divided into two equal samples and 
placed in glass vessels and carefully sealed and a label placedon each, 
stating the name or brand of the fertilizer or material sampled, the 
name of the party from whose stoek the sample was drawn and the 
time and place of drawing, and said label shall also be signed by 
the director or his deputy and by the party or parties in interest or 
their representative at the drawing and sealing of said samples; one 
of said duplicate samples shall be retained by the director and the other 
by the party whose stock ,vas sampled; and the sample or samples 
retained by the director shall be for comparison v,rith the certified 
statement named in section two of this act. The result of the analy
sis of the sample or samples so procured shall be published in a re
port or bulletin within reasonable time. 

SECT. 7. vVheneYer the director becomes cognizant of the violation 
of any of the provisions of this act he shall report such violation to 
the secretary of the board of agriculture, and said secretary shall 
prosecute the party or parties thus reported; but it shall be the 
duty of said secretary npon thus ascertaining any violation of this 
act, to forthwith notify the manufacturer or importer in writing, 
and giYe him not less than thirty days thereafter in which to comply 
with the requirements of this act, but there shall be no prosecution 
in relation to the 'lunlity uf any fertilizer or fertilizing material if 
the same shall be found substantially equivalent to the certified 
stat0ment named jn section two of this act. 

SECT. 8. All acts and parts of acts inconsistent with this act are 
hereby repealed. 

SECT. fl. This al·t -;hall take effect when approved. 

Avproved March 14. 
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FARMINGTON, June 1, 1896. 

Hon. B. w ALKER MCKEEN, 

Secretary Maine Board of Agti'culture : 

I have the honor to transmit herewith for publication in the annual 

report of the agriculture of Maine, the transactions of the Maine State 

Pomological Society for the year 1895-96. 

Yours respectfully, 

D. H. KNOWLTON, Secretary. 



REPORT OF THE SECRET ARY. 

Herewith the Secretary submits his annual report. It is to a large 
degree formal, but during a year's work and a study of conditions 
and results there are matters that seem to commend it to the careful 
perusal of the fruit growers of Maine. 

THE FRUIT CROP. 

For the past ten or a dozen years there has been no general failure in 
the apple crop in Maine. Localities, for reasons as yet unknown, have 
had light crops, while others have had heavy crops. The 1895 crop waR 
probably the smallest in all these years, and the failure was more gen
eral than in any other year during the time. The crop was very light, 
and worse than all, the quality was inferior. 'l'he cause of the short crop 
has been quite freely discussed, but no general conclusion seems to be 
reached. Among the causes noticed by the Secretary, a few may deserve 
a place in this report. Our leading varieties have borne fruit for several 
successive years, heavy crops in some cases. Except in rare instances 
the orchards have received no special attention in the way of dressing or 
care, and many of the trees suffering from the effects of the scab 
fungus in 1894 were unable to develop fruit buds for a crop in 1895. 
'l'he orchards that received the best treatment bore the most fruit, 
but even this ,vas inferior to the product of ordinary years. Some 
have claimed that it was the frost in the spring that caused the failure in 
the crop. 'l'his could not be the case, for as already stated, few if 
any fruit buds were developed the year before. This deserves special 
notice as it brings into prominence the fact that a spring frost rarely, if 
ever aftects the apple blossoms in Maine. In this respect we have the 
most favorable climatic conditions for apple growing. The quality of 
the fruit was inferior in consequence of the scab, the codling worm and 
the trypeta pomonella. 'l'he results reached in spraying emphasize its 
importance, and it is not far away when successful fruit growers in the 
State will spray their trees to destroy the scab and codling worm. 'l'he 
spread of the trypeta is a cause of alarm among fruit growers, since no 
effective, practicable remedy is known. With its life history so well 
known it is hoped that our experiment station may be able to discover 
some effective means of holding the destructive pest in check. 

The prices have been low, although choice lots have 3old readily. 
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Of other fruits there was a small crop, although where not affected by 
the drouth there was a good crop of raspberries and blackberries. Pears 
being in full bloom at the time of the freeze suffered from the cold. 'fhis 
is especially true of several popular varieties. In some parts of the 
State the freeze destroyed the currant and gooseberry crop. 

In this connection it iR well to emphasize the importance of better 
culture and a more careful study of all the conditions that bear in any 
way upon this important industry. This would be preferable to the 
planting of more trees. 

EXTENSION OF :FRCIT CULTURE, 

Many trees were set during the year, and although the quality is 
known to be inferior, I am satisfied that more of the Ben Davis have 
been selected than of any other variety. 'fhe high price this apple com
mands in the foreign market may be an apparent excuse for setting the 
trees, but it is very questionable, although the Ben Davis tree is a good 
grower and makes a good tree to top graft into some other variety. 

Among the small fruits it is a great pleasure to observe the increased 
interest shown in tkeir culture. People are learning fast that they may 
raise them readily and in abundance. No subject is listened to with 
closer attention at our meetings. Knowledge of methods of culture and 
varieties are eagerly sought. Best of all more people are enjoying this 
luxury, which is within the grasp of every man who controls a few feet 
of land. 

YCBLIC ::\IEETIN(iS 

A public meeting was held in Deering April 11th, at which Prof. B. l\I. 
"Watson, .Jr., gave an instructive address upon "Hardy Trees and Shrubs." 

The public meeting during the annual exhibition was addressed by 
Mrs. Alonzo Towle of Freedom~ N. H. The attendance was large and 
the lecture was much enjoyed. 

Desiring to extend the influence and usefulness of the society as far as 
possible to all parts of the State, it was thought best to accept the cor
dial invitation of )Ir. John ,v. Dudley of Castle Hill and other citizens 
of Aroostook and hold the winter meeting in Presque Isle. Later it was 
arranged to make this a union meeting with the Board of Agriculture, 
and Secretary J\IcKeen cordially joined with us to make the meeting- one 
of the best. At this meeting special prominence was given to the culture 
of small fruits, and we were especially fortunate in securing the services 
of :Mr. J. H. Hale of South Glastonbury, Conn. The papers and discus
sions awakened general interest in the subjects presented, and it is 
believed our efforts will prove of substantial benefit to that section of 
the State. The members of the society and other visitors were cordially 
received, and carried to their homes the pleasantest recollections of the 
people of Aroostook. 
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EXHIBITIONS 

In view of the short fruit crop in the State, fears were entertained that 
the exhibition would be small. It was a great relief to the officers when 
the fruit came in to find the tables well filled. The winter fruits, of 
course, were immature, in consequence of the earliness of the exhibition 
and many of the specimens of other apples were wormy and more or less 
affected by scab fungus.· The increasing injury caused by the trypeta 
pomonella was apparent to all, a larger number of varieties being affected 
than heretofore. 

In the matter of making awards, the Executive Committee adopted a 
scale of points for use in judging such general exhibitions and special 
plates as might seem necessary to have the awards based upon the merit 
of the exhibits. In the general exhibition a table of ratings was prepared 
for each variety. 'l'hese ratings constituted not exceeding one-half of 
the score for each variety. As the number of varieties exhibited in the 
various collections varied, the average score was made the basis of award
ing the premiums. 'l'o illustrate, there ,vere five collections and the fig
ures were as follows: 

First. Twenty varieties, 1,743 score, 667 rating, average 120. 
Second. Forty varieties, 4, 711 score, 1,163 rating, 117 average. 
'l'hird. 'l'hirty-seven varieties, 3,121 score, 1,180 rating, 116 average. 
Fourth. 'l'hirty-one varieties, 2,597 score, 988 rating, 115 average. 
Fifth. Thirty varieties, 2,429 score, 979 rating, 113 avt>rage. 
The average shows how and why the premiums were awarded. At first 

some of the exhibitors felt that the awards had not bem1 justly made, but 
in a careful review and examination of the fruit, the Executive Committee, 
as well as all disinterested observers recognized that the basis of making 
the awards was correct and that merit had been fully taken into account. 
It is p<,ssible that in some of its parts the plan may be imperfect, but the 
general idea is certainly correct, and some basis ought to be adopted by 
judges in order to do full justice to all exhibitors. 

A BROAD FIELD, 

The Secretary desires to express in this public form the thanks of the 
officers for the cordial co-operation and assistance rendered them by the 
press and by those interested in our work. ~Yhen we realize how many 
people there are in the State who prefer to have their wives and daugh
ters go out into the pastures and back lots to gather wild fruits au1l then 
not have half enough, there is abundance of educational work yet to be 
done. There is not a rural home in Maine that could not be made more 
attractive and healthful by the growing of fruits. Perhaps not all kinds 
could be grown, but some can. Again, there are many homes that have 
few, if any flowers 1 while nature has made it possible to raise many. 
Some of our towns and cities are macle beautiful by parks and shade 
trees, but in all there are streets that are unadorned by nature and even 
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their natural beauty is mutilated by the hand of man. So we might 
~numerate the opportunities that are open for the society. Its usefulness 
in the past has been somewhat circumscribed by its limited means, but 
the liberality of the State has opened the way for future progres1, by 
giving more liberally to promote the great industry we repret-:ent. 
Onward has been the watchword of the Society. The field is a broad 
one, and to the extent of every possible resource, it is the blessed privi
lege of the society to urge the more general culture of fruits and flowers 
and the adornment of our homes and public places. 

Again, in behalf of the officers, I desire to thank all who have aided us 
in the work of the Society. All have treated us with the utmost cour
tesies and many have shown an active interest in our affairs. At the 
present time the Society has a permanent fund of $1,250, made up from 
the fees of 125 life members. It would seem in a State like ours that 
there should be a membership of at least a thousand. The income from 
a $10,000 permanent fund would insure the establishing of the most 
valuable helps to the fruit growers of Maine. 'l'he fund has been hus
banded with the greatest solicitude for its safety. Now, let us roll it up 
to $10,000, remembering that the harvest cannot be large unless the 
sowing has been made with a liberal hand. A general eftor~ to secure 
this grand result will bring us a liberal reward. Let each one lend a 
haud in the great work. 

D. H. KNOWLTON, Secreta1:y. 
F ARl\IINGTON, 1895. 
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President. 

,JOHN W. TRUE, New Gloucester. 

Vice Presidents. 
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Secretary. 

D. H. KNO,VLTON, Farmington. 

Treasurer. 
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Waldo " Fred Atwood, Winterport. 
Washington " J. F. Sprague, Charlotte. 
York " John Hanscom, Saco. 
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Chas. S. Pope, Manchester. 

Committee on New Fruits. 

S. ~I. King, South Paris; Willis A. Luce, South Union; John W. 
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MEMBERS OF THE SOCIETY. 

NOTE.-Any errors 9r changes of resiclence should be promptly reported to the 
Secretary. Members will also confer a favor by furnishing the Secretary with 
their full Christian names where initials only are given. 

LIFE MEMBERS. 
An<lrews, A. Emery .......... ,Gardiner Gilbert, Z. A ............ North Greene 
Andrews, Charles E ............. Auburn Goddard, Lewis C .......... ,voodfords 
Arnolcl, C. A ...................... Arnold *Goclfrey, John E ................. Bangor 
*Atherton, H. N ................ Hallowell Gurney, Lemuel ................. Hebron 
Atherton, Wm. P ............... Hallowell Hackett, E. C ........... West Gloucester 
Atkins, Charles G ............. Bucksport Hanscom, ,John ...................... Saco 
Atwood, Freel ............... Winterport Harlow, S. C ..................... Bangor 
Averill, David C .................. Temple *Harris, N. C ...................... Auburn 
Bailey, ,v. G ..................... Freeport Harris, N. W ..................... Auburn 
Bennoch, John E .................. Orono Harris, William .:\I ............... Auburn 
Bisbee, George E ................. Auburn Harvey, 1!,. L ........................ Orono 
Boardman, Samuel L .......... Augusta *Hersey, T. C .................... Portlaml 
Briggs, D. J ................ South Turner Hobbs, l\I. Curtis ...... West 1!,armington 
Briggs, John ...................... Turner *Hoffses, Elmas .................. ,varren 
Burr, ,John ..................... Freeport Hoxie, James S ......... North Fairfiehl 
Butler, Alonzo ..................... Union Hoyt, l\Irs . .l<'rancis ............. Winthrop 
*Carter, Otis L ..................... Etna Ingalls, Henry ................. Wiscasset 
Chase.Henry M.,1031!,ederal St., Portland ,Jackson, F. A ................. Winthrop 
Chase, Martin V. B .............. Augusta *Jewett, George ............... Portlancl 
*Clark, Eliplrnlet........ . ..... Portlancl Johnson, Isaac A ................. Auburn 
Cole, Horatio G ............ Boston, l\Iass *Jordan, Francis c ............ Brunswick 
Corbett, Herman ........ Farmington *Kenniston, E. H .................. .Arnold 
Crafts, l\Ioses ..................... Auburn Keene, Cha1'les S ................ Turner 
*Crosby, William C ............... Bangor Knowlton, D. H .............. Farmington 
Cummings, l\Irs. Anthony ....... Auburn Lapham, E. A ................. Pitt,;ton 
Dana, Woodbury S ............. Portland Larrabee, O. L ........... West Levant 
Dawes, S. H .................... Harrison Litchfield, J. H .................. Auburn 
DeRocher, Peter ....... Bradentown, Fla Lombard, Thurston l\I ........... Auburn 
Dirwanger, Joseph A ........... Portlana *Low, Elijah ....................... Bangor 
Dunham, W. w ............... North Paris *Low, S.S ......................... Bangor 
Dyer, l\Iilton ............. Cape Elizabeth Luce, Willis A .............. South Union 
*Emerson, Albert ................. Bangor McLaughlin, Henry ............. Bangor 
Emerson, Charles L ....... Sou;h Turner Merrill, T. l\I ............ West Gloucester 
Farnsworth, B. B ............... Portland *Metcalf, l\I. J ................ l\Ionmouth 
Frost, Oscar F ....•............ Monmouth Moody, Charles H ................ Turner 
*Gardiner, Robert H ........... Gardiner Moore, William G ............ l\1onmoutll 
Gardiner, Robert H ....... Boston, Mass Moor, F. A ..................... WaterYille 
George, C.H ..................... Hebron Morton, J. A ....................... Bethel 

*Deceased. 
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LIFE MEMBERS -CONCLUDED, 

*Morton, William E ........... ,.Portlancl Stanley, Charles ............... Winthrop 
*Noyes, Albert ................... Bangor Stanley, 0. E .................. Winthrop 
Perley, Chas. I ............... Cross Hill Staples, G. K ...................... T,m1ple 
Pope, Charles S ............. Manchester Strout, S. F ..........•.... West Falmouth 
Prince, Edward H .... ,vest l<'armington Strattard, Mrs. A. B ............. Monroe 
Pulsifer, D. ,v ..................... Poland *Sweetser, S. R ...... Cumberland Center 
Purington, E. F ........ West Farmington *Taylor, ,Joseph .............. Belgrade 
*Richards, F. G ................ Gardiner Taylor, Miss L. L., (Lakeside) Belgralle 
Richards, John T ................ Gardiner Thomas, William W., Jr ....... Portland 
*Richardson, J. l\l .............. Gar<liner Thomas, D.S ............. North Auburn 
Ricker, A. S ...................... Turner Tilton, William S .......... Boston, l\lass 
Ri<lley, B. H ......................... Jay Townsenll, Mrs. B. T ............ Freeport 
Roak, George l\I ................ Auburn True, Davis P . . . . . . ...... Leeds Center 
Robinson, Henry A ............. Foxcroft True, John w ............ New Gloucester 
Rolfe, Samuel ................. Portland *Varney, ,James A ... The Dalles, Oregon 
Sanborn, Miss G. P ............. Augusta Vickery, James .................. Portland 
Sawyer, Andrew s ....... Cape Elizabeth Vickery, John .................. Auburn 
Sawyer, George B ............. Wiscasset Wade, Patrick ................... Portlaml 
*Shaw, Stillman ,v ........ West Auburn Walker, Charles S ................... Peru 
Simmons, H. ,J. A ............ Waldoboro Waterman, Willard H ...... East Auburn 
Skillings, C. ,v ........... North Auburn *Weston, James C .............. _ .Bangor 
*Smith, Alfred ................ l\Ionrnouth ,v1rnrff, Charles S ....... -....... Gardiner 
Smith, Henry s ............... Monmouth Wheeler, Charles E ......... Cbestenille 
Starrett, L F ...................... Warren Whitney, Edward K ........... Harrison 
Stetson, Henry .................. Auburn *Wo0(1anl, Mrs. S. 1\1 ............ Gardiner 
*Stetson, Isaiah ... ; ............... Bangor ,voodman, Georg'il W .......... Portlan.i. 
Stilphen, Asbury C ............ Garcliner 
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Archer, Mrs. George F ........... Clifton Lemont, ,J. l\l ...................... Bath 
Bartlett, B. W . , , ... , , ... , ,East Dixmont Merritt, Frank C ............... Houlton 
Blanchard. Mrs. E. l\I ......... Lewiston Munson, \'V. l\I ...................... Orono 
Chandler, Lucy A ............... Freeport Norris, J. F ....................... Foxcroft 
Crooker, W. W ................... Monson Nowell, F. E.... .. ........... Fairfielcl 
Dudley, John W .............. Castle Hill Ri<lley, B. H ........................ ,Jay 
Eastman, A. A .................... Dexter Ring, Abbe E ......... Richmond Corner 
Grover, Mrs. F. D ......... Bean's Corner Ring, A. P .............. Richmond Corner 
Hathaway, W. S ............ East Auburn Sleeper, F. L. H ................. Lewiston 
Judkins, Charles H ......... Chesterville Tarr, Edward ............... Castle Hill 
King, S. M ................... South Paris Waterman, Mrs. C. E ...... East Auburn 
Larrabee, O. L .............. ,vest Levant Wright, L. E ................. Woolwich 
Lelancl, H. L ............ East Sangerville 

ANNUAL ME::\IBERS, 1896. 
Du.-lley, A.1\1 ................... Mapleton Sturgis, C. G ..................... ,Auburn 
Eastman, A. A .................... Dexter Tarr, Edward ................. castle Hill 
Emery, Edward H ................ Saufonl Whittier, Phineas ..... Farmington Falls 
Hayford, Columbus ........... :\Iaysville 



TREASURER'S REPORT. 

RECEIPTS. 

Cash on loan .......................................................... , .. · 
Cash from State on deficiency account . . . . ........... ·. · · · · .. · · · · · · · · · 
Cash from State stipend for 1895 . . . . . . . . . . . .. . . . . ......... , ..... , , . , ·, · · · 
Interest: 

Garcliner Xational Bank .................................... "'. $12 00 
Farmington Water Company.................. . ......... ···· ·· 
Deposit ......................................................... . 

Annual members: 

i 00 
2 00 

\V . .l\I. .l\Iunson, Orono............ ......... ....... .. ... .... ..... $1 00 
,J. ~·. Xorris, Foxcroft..... . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 1 00 
\V. \V. Crooker, Monson . .. . . .... ..... ................ ....... .... 1 00 
Chas. H. ,Judkins, Chesterville............. .. . ... . . . . . .. . . . . . . 1 00 
o. L. Larrabee, West Levant........................... . . . . . . . 1 00 
H. L. Leland, East Sangerville................................... 1 00 
B. H. Ridley, Jay........ ... ............... ........ ....... .. ... . 1 00 
S. l\I. King, South Paris . . . . . . . . . . . • . . . . .. . . . . . .. • . . . . . . . . . . . . . • 1 00 
Eclwarcl Tarr, Castle Hill........... . . . . . . . .. . . . .. . . . . .. . . . . . . . 1 00 
.John W. Dudley, Castle Hill . . . . .. . . . . . . . . . . . . . . . . . . • . . . • . . . . . . 1 00 
l\Irs. C. E. \Vaterman, East Auburn . . . . . ... .. . ... . . . . . . . . . . .. . . . I 00 
:!\In;. E. l\l. Blanchard, Lewiston............... . . . . . . . . . . . . . . . . . 1 00 
l\Irs. F. D. Grover, Bean's Corner..... .... .... .... ........ ... .. 1 00 
A. P. Ring, Richmond Corner............. ............. ..... ... 1 00 
l\Irs. Geo. F. Archer, Clifton ............... _... ........... .. .. . . 1 00 
F. L. H. Sleeper, Le,viston.... .•... .. ... . . ... . . . . . .• . . . . . . . . . . . . 1 00 
F. E. No,vell, Fairfield.. . . . . . . . . . .. . .. .. . . . . . . . . . . .. . . .. .. .. . . 1 00 
A. A. Eastman, Dexter..... ... ... ... .... ......... .......... ... 1 00 
,J. l\I. Lemont, Bath . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 00 
L. E. Wright, Woolwich.......................... .. .... ...... ... 1 00 
B. W. Bartlett, .1£ast Dixmont...... . . . . . . . . . . . . . . . . . . . .. . . . . . . . 1 00 
\V. S. Hathaway, East Auburn.................... .....•. .. .... 1 00 
Frank C. Merritt, Houlton................ . . . . . . . . . . . . . . . . . . . . . 1 00 
Abbie .E. Ring, Richmond Corner................ . . ... . . . .. . . . . . 1 00 
Lucy A. Chandler, Freeport......... . . . . . . . . • .. . . . . . . . . . . . . . . . . • 1 00 
E<l ward Tarr, Castle Hill-for 1896............................... 1 00 
C. G. Sturgis, Auburn-for 1896... .. .... .. ....... ..... .... ... 1 00 

Life members: 
Eel ward H. Prince, West Farmington. ....... .. ........ ........ 10 00 
Chas. S. Keene, Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 10 00 
Geo. E. Bisbee, Auburn.............. •. .•.. • ... .......... ..... 10 00 
,J. H. Litchfield, Auburn.................. . . ... .. . .. . . . . .. . .. .. .. 10 00 
O. L. Larrabee, West Levant ................................. , 10 00 
B. H. Ridley, ,Jay..... ... ..... .. ....... ... .................. .... 10 00 
Mrs. Anthony Cummings, Auburn....................... ...... 10 00 

Maine State Agricultural Society .......................................... . 
Cash on hand December 31, 1894 ........................................... . 

$ 100 00 
1,000 00 
1,000 00 

21 00 

2i 00 

70 00 
500 00 
193 65 

$2,911 65 
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EXPENDITURES. 

D. H. Knowlton, Secretary, expenses at winter meeting .....• 
C. E. ,vheeler, Treasurer, expenses and services as treasurer, 1894 .•••.• 
\V. ::\I. Munson, Executive Committee, expenses ......... . 
Chas. S. Pope, Presi(lent, expenses, 1894 ....••••.•..••....•.....••......• 
A. E. Andrews, Executive Committee, expenses ......................... . 
,J. \V. True, Executive Committee, expenses ............................ . 
Remittecl to life me1nbers ................................................... . 
~otes paid ................................................................. . 
Interest on notes ........................................................ . 
B. l\I. Watson, Deering lecture . .. .. . . .................................... . 
D. H. Knowlton, Secretary, salary, 1894 ............... ,. ................. . 
D. H. Knowlton, Secretary, salary, 1895, .........••..•.•••...•.••..•••.•• 
D. H. Knowlton, Secretary, expenses .................................... . 
Frank Jones, Deering, hall ................................................. . 
Legal services, A. JU. Spear ...............•..............................• 
A. E. Anrlrews, Executive Committee, expenses ......................... . 
Chas. E. Wheeler, Treasurer, expenses .................................... . 
,v. l\I. Munson, Executive Committee, expenses ......................... . 
l\IiRs Olive C. Adams, report of Deering meeting ......•.................. 
C. S. Goddard, plants for children ....................................... . 
Knowlton, Mc Leary & Co., engravings for Transactions ................ . 
l\Irs. Alonzo Towle, services as judge at State Fair ....................• 
A. W. Pottle, exhibition phials............ .... . ........................ .. 
D. H. Knowlton, Secretary, expenses ...................................... . 
D. H. Knowlton, Secretary, expenses. . . . . . . . . . . ...................... . 
R. C. Pingree & Co., flower stands ........................................ .. 
l\Iiss G. P. Sanborn, labor at Fair.............. . . . . . . . ................ . 
\Varren Fenno, judge on fruit .......................................... .. 
,John Milliken, labor at Fair ............................................ .. 
Clerks at Fair.................. . . . . . . . . . . . . . . . . . . . . ............ , ........... . 
l\Iiss Callahan, Elocutionist, Fair meeting .............................. .. 
O. E. Stanley, services at exhibition ................................... .. 
Dover Stamping Company, exhibition plates ............................ . 
A. E. Andrews, Executive Committee, expenses ......................... . 
Chas. E. Wheelet·, Treasurer, expenses ................................. . 
A. E. Andrews, Executive Committee, expenses ...................... .. 
C.H. George, Executive Committee, expenses. . ..................... .. 
,John \V. True, President, expense ......................................... . 
Burleigh & Flynt, printing ............. ,, ................................ . 
N. Dingley, Jr., & Co., printing .... , .... , ............................... . 
Knowlton, McLeary & Co., printing .................................... .. 
D. H. Knowlton, Secretary, expense .................................... . 
,John W. True, President, expenses ....................................... .. 
c. H. George, Executive Committee, expenses ......................... . 
A. E. Andrews, Executive Committee, expenses ............... , , . , .. , .. 
Chas. E. Wheeler, Treasurer, services and postage .....................• 
Deposited in Wiscasset Savings Bank, Permanent Fund ................ . 
Deposited in Augusta Safe Deposit and Trust Company . , ... , ....... , ••. 
Permanent Fund, Chas. E. Wheeler, Treasurer: 
Premiums at Winter Meeting .......... · ........................ .. 

at State Fair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... , .... . 
48 00 

821 85 

Cash in treasury December 31, 1895 .................................... .. 

11 

$28 62 
32 90 
19 76 
14 95 
18 25 
18 80 

3 00 
700 00 

12 58 
10 00 

125 00 
150 00 
22 36 

6 00 

25 00 
3 30 

27 30 
9 84 
5 50 

20 00 
8 75 

25 00 

4 80 
18 00 
25 3& 
20 00 
8 00 

28 50 
10 00 

18 00 
5 00 
3 75 

18 00 
9 55 

16 80 
25 85 
14 30 
13 95 
3 00 
9 00 

34 47 
4 95 
1 25 
2 50 
3 40 

21 25 

100 00 
200 00 

869 85 
135 18 

$2,911 65 
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FINANCIAL CONDITION OF THE SOCIETY DECEMBER 31, 1895, 

SO FAR AS KNOWN TO THE TREASURER. 

Assets. 
Bounty due fro1n State ..................................................... . 
Property O\',netl by society ................................................ . 
Perrnanent funtl ....................................................... . 
Interest due (estilnated) ................................................... . 
Cash in treasury............. . . . . . . . . . . . . . . . . . . . . . . . . .................... . 

Liabilities. 
Outstan<ling bills and accounts ................................... . 
Due per111anent fnntl. ..................................................... . 

PERMANENT f UND. 

Dr. 
Deposit in Wiscasset Srwings Bank. 
.l<'irat National Bank, Farmington ......................................... .. 
Merchants' ~ational Bank, Ganliner ................................... . 
Farmington Water Company .......................................... . 
Augusta Safe Deposit aml Trust Company . . . . . . . . . . .................... . 
Balance flue fund ...................................................... .. 

Cr. 
By 118 life members to January 1, 1895 .....•.................. 
By 7 life mew be rs received in 1895: 

George E. Bisbee, Auburn ......... . 

$1,000 00 

250 00 
],021 31 

10 00 
]3,5 18 

$2,416 4g 

S 50 (1(1 

228 uH 

$278 (jfl 

$121 31 
400 00 
200 00 

100 00 

200 00 
22s oil 

$1,2,50 00 

$1,180 00 

10 00 
Mrs. Anthony Cummings, Auburn...................... .. . .... ...... . 10 00 
Charles S. Keene, Turner........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 00 
J. H. Litchfiekl, Auburn......... ...... .. .. . .. ..... ..... .......... .. .. 10 00 
O. L. Larrabee, ,vest Levant..................... .... .. .. .... .... .. ... 10 oo 
Edward II. Prince, ,vest Farmington. .. .. .. .. .. . .. . .. . .. .. . .. .. . .. . 10 oo 
B. IL Ridley, Jay............................ ......... ...... .. . 10 00 

ChesterYille, December 31, 1895. 

$1,250 00 

CHARLES E. WHEELER, Treasurer. 



BUSINESS TRANSACTIONS. 

ANNUAL ::\IEETING. 

September 6th. Met in accordance with the following call-"Annual 
:Meeting-The Annual Meeting of the :Maine State Pomological Society 
for the election of officers and the transaction of other business will be 
held in the Exhibition Building in the Park, Le,viston, rrhursday evening 
at 6.30 P. M. 

Proceeded to the election of officers for the year 1896. [See page 7. J 

WINTER MEETING. 

In accord with arrangements entered into with the Secretary of the 
State Board of Agriculture and by invitation of l\Ir. John W. Dudley in 
behalf of the citizens of Aroostook, the meeting was held in Academy 
Hall, Presque Isle, January 8 and 9, 1896. 

rrhe meeting was called to order by President True at the appointed 
hour, and the Treasurer and Secretary presented their annual reports. 
[See preceding pages.] 

On motion of the Secretary, committees were appointed by the Presi
dent as follows: 

On Exhibition of Fruits Listed-A. E. Andrews, Edward Tarr and 
Ezra "McGlauflin. 

On Aroostook Seedlings-Charles S. Pope, C. H. George and J. W. 
Dudley. 

On Resolutions-B. W. McKeen, W. H. Vinton and F. L. Harvey. 

On recommendation of Professor Harvey it was 
Voted, rrhat a committee on cranberries be appointed by the Society to 

look up cranberry culture for 1\Iaine in all of its phases: as to the feasi
bility and desirability of extending the culture in the State, the com
mittee to report to the Society at some future meeting. The following 
committee was then appointed: F. L. Harvey, D. H. Knowlton, and W. 
1-I. )lunson. 

The reports of the committees on an exhibition of fruits were read by 
the Secretary. [See schedule of awards. J 
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Secretary J\IcKeen, in behalf of the committee on resolutions, reported, 
expressing thanks to the people of Aroostook for their courtesies, and 
to the hotel and railroads for reduced rates. 'fhe report was adopted. 

J\fr. McKeen of the Board of Agriculture, expressed his pleasure at the 
excellence of the meeting and the interest shown by the people of Aroos
took. He thanked them for the courtesies shown the visitors, and 
expressed the hope that great good might result from the meeting. 

l\1EETINGS OF EXECUTIVE COMMITTEE, 

April 11, 1895. Met at Preble House, Portland. 
Voted, To adopt a scale of points for collective exhibitions of apples, 

pears and plums. 

'l'he schedule of premiums ,vas revised for the next annual exhibition. 

Voted, To instruct President 'l'rue to procure four hundred exhibition 
plates. 

Voted, To purchase one or more gross of phials for the cut flower 
exhibition. 

Voted, That the 'l'reasurer be instructed to draw all money due from 
State and deposit same in some bank. 

Adjourned to attend a meeting at Deering, which was addressed by 
Prof. B. M. Watson, Jr., of the Bussey Institution of Harvard Uni
versity. (A condensed stenographic report of this address appears 
among the Papers, Discussions, &c.) 

August 6th. Met at Elm House, Auburn. 

Prof. :Munson's absence abroad was noted and the Secretary and Presi
dent were requested to fill the vacancy. 

Voted, That the Secretary employ experts for the fair. 

Voted, That President 'l'rue be requested to meet with the trustees of the 
State Agricultural Society and confer with them in regard to certain 
changes in the exhibition room. Visited the buildings and so far as 
possible arranged for exhibition. 

September 6th. Meeting held in Lewiston. 

Voted, To refer the time and place of holding the annual meeting to 
the President and Secretary. 

Voted, 'l'o request the treasurer to give a bond for two thousand dollars, 
subject to the approval of the President and Secretary. 

Voted, 'l'o instruct the President and Treasurer to invest sufficient 
money to make good the permanent fund to date. 

October 30th. Meeting held in Elm House, Auburn. 'l1he Secretary 
presented the schedule of premiums awarded at the Annual Exhibition, 
amounting to $821.85, and the Treasurer was authorized and instructed 
to pay the same. 
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Votecl, To hold our next Winter Meeting in Aroostook county at such 
point as may be determined by the President and Secretary. Dates also 
referred to them. 

The President and Secretary were instructed to prepare and issue 
premium list for "Winter Meeting. Express on fruit to be paid by the 
Society. They were also instructed to prepare a programme for the 
Winter Meeting, in conference with the Secretary of the Board of Agri
culture. 

January 8, 1896. Met in the Presque Isle House. 'l'reasurer's account 
was examined and approved. 

Votecl, 'l'o arrange with the State Treasurer or some reliable bank or 
deposit company in Augusta to hold in trust the securities representing 
our permanent fund, for the protection and safety of the Society. 

Votecl, 'l'o instruct Messrs. Andrews and Knowlton to carry into effect 
the vote of committee regarding the permanent fund, and that the receipt 
for the same be forwarded to the Treasurer as voucher for the same. 

The following day Messrs. Andrews and Knowlton visited Augusta and 
deposited the papers and securities belonging to the permanent fund with 
the Augusta Safe Deposit and Trust Company, "subject to demand on 
order of ExecutiYe Committee." 



PREMIUMS AWARDED. 

Annual Exhibition Held in Lewiston, September 

2, 3, 4, 5 and 6, l 895. 

APPLES. 

Best general exhibit.ion of apples: 0. L. Larrabee, vVest Levant, first, 
$20; S. H. Dawes, Harrison, second, $15; third, B. H. Ridley, Jay, $10. 

Best exhibition of apples grown in Androscoggin county: First, A. S. 
Ricker, 'rurner, $10; second, John Wallingford, West Auburn, $8; third, 
D. P. True, Leeds Center, $5. · 

Same in Aroostook county: First, J. W. Dudley, Mapleton, $10; 
second, Edward 'l'arr, Castle Hill, $8. 

Same in Cumberland county: First, S. H. Dawes, $10; second., John 
,v. True, New Gloucester, $8. 

Same in Franklin county: First, G. K. Staples, 'l'emple, $10; second, 
E. F. Purington, West Farmington; third, l\L C. Hobbs, West Farming
ton, $5. 

Same in Kennebec county: First, E. A. Lapham, Pittston, $10; second, 
,vm. n. Wharff, Gardiner, $8; third, Charles S. Pope, Manchester, $5. 

Same in Knox county: First, Alonzo Butler, Union, $10; second, I. 
B. Tolman, Union, $8; third, Willis A. Luce, South Union, $5. 

Same in Oxford county: First, C. H. George, Hebron, $10; second, 
Lemuel Gurney, Hebron, $8. 

Same in Penobscot county: First, C. A. Arnold, Arnold, $10; second, 
L. P. Toothaker, Simpson's Corner, $8; third, J.P. Kenniston, Simpson's 
Corner, $5. 

Same in Sagadahoc county: First, A. P. Ring, Richmond Corner, $10; 
second, J. l\L Lamont, Bath, $8; third, L. E. Wright, Woohvich, $5. 

Same in Somerset county: First, F. E. Nowell, Fairfield, $10; second, 
J. S. Hoxie, North Fairfield, $8. 

Same in Waldo county: First, )Irs. A. B. Strattard, .Monroe, $10; 
second, B. vV. Bartlett. East Dixmont, $8. 

Exhibition of new fruits originated by Peter l\I. Gideon, gratuity; E. 
F. Purington, $2. 
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Bald wins: First, S. H. Dawes, $5; second, C. A. Arnold, $3; third, 0. 
L. Larrabee, $2. 

Gravenstein: First, C. S. Pope, $3; second, ,John Wallingford, $2; 
third, A. S. Ricker, $1. 

Hubbardston Nonsuch: first, S. H. Dawes, $3; second, D. J. Briggs, 
South Turner, $t; third, B. H. Ridley, $1. 

:Northern Spy: Firit, W. S. Hathaway, East Auburn, $3; second, W. 
A. Luce, $2; third, S. H. Dawes, $1. 

Rhode Island Greening: First, B. H. Ridley, $5; second, Lemuel 
Gurney, $3; third, 0. L. Larrabee, $2. 

Roxbury Russets: First, D. J. Briggs, $3; second, Alonzo Butler, $2; 
third, R. H. Gardiner, $1. 

'romp kins King: First, S. H. Dawes, $3; second, F. E. Nowell, $2; 
third, 0. L. Larrabee, $1. 

Yellow Bellflower: First, R. H. Gardiner, Gardiner, $3; second, C. 
A. Arnold, $2; third, W. R. Wharff, $1. 

Alexander: First, F. E. Nowell, $1; second, D. 8. Thomas, North 
Auburn, 50c. 

Golden Russet: First, G. K. Staples, $1; second, Lemuel Gurney, 50c. 
Ben Davis: First, H. E. Fairbanks, North Monmouth, $1; second, 

Lemuel Gurney, 50c. 
Deane: First, G. K. Staples, $1; second, Chas. S. Pope, 50c. 
Duchess of Oldenburg: First, A. A. Eastman, Dexter, $1; second, 

Cha1s. S. Pope, 50c. 
Fallawater: First, A. A. Eastman, $1; second, C. I. Perley, Cross 

Hill, 50c. 
Fall Harvey: First, D. J. Briggs, $1; second, B. II. Ridley, 50c. 
Fameuse: First, C. I. Perley, $1; second, C. A. Arnold, 50c. 
Garden Royal: First, C. I. Perley, $1; second, D. C. Averill, Temple, 50c. 
Granite Beauty: First, C. I. Perley, $1; second, D. ,J. Briggs, 50c. 
Jewett's Fine Red: F{rst, Wm. R. -VVharff, $1; second, S. H. Dawes, 

50c. 
King Sweeting: First, C. I. Perley, $1; second, O. L. Larrabee, 50c. 
Large Yellow Bough: First, Alonzo Butler, $1; second, F. E. Nowell, 

50c. 
)Iclntosh Red: First, C. I. Perley, $1; second, J. W. Dudley, 50c. 
)lilding : Second, O. L. Larrabee, $1. 
Mother: First, Chas. S. Pope, $1; second, R. H. Gardiner, 50c. 
)lunson Sweet: First, B. H. Ridley, $1; second, E. F. Purington,50c. 
Peck's Pleasant: First, R.H. Gardiner, $1; second, J. S. Hoxie, 50c. 
Pomme Royal: First, C. S. Pope, $1; second, C. H. George, 50c. 
Porter: First, S. H. Dawes, $1; second, E. A. Lapham, 50c. 
Pound Sweet: First, S. H. Dawes, $1; second, Alonzo Butler, 50c. 
Primate: Second, S. H. Dawes, 50c. 
Red Astrachan: First, Alonzo Butler, $1; second, C.H. George, 50c. 
Rolfe: First, F. F.. Nowell, $1; second, O. L. Larrabee, 50c. 
Russell: Second, B. H. Ridley, 50c. 

2 
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Somerset: First, B. H. Ridley, $1; second, F. E. :Nowell, 50c. 
Stark: First, A. A. Eastman, $1 ; second, D. S. 'l'homas, 50c. 
Starkey: First, F. E. Nowell, $1; second, Chas. S. Pope, 50c. 
Talman: First, Chas. S. Pope, $1; second, F. E. Nowell, 50c. 
Twenty Ounce: First, S. H. Dawes, $1; second, R.H. Gardiner, 50c. 
Wagener: First, D.S. 'l'homas, $1; second, F. E. Nowell, 50c. 
·wealthy: First, J. W. 'l'rue, $1; second, A. A. Eastman, 50c. 
Williams' Favorite: First, L. Morrison, 1Yest Farmington, $1; second, 

0. L. Larrabee, 50c. 
Winthrop Greening: First, Wm. R. Wharff, $1; 8econd, E. A. Lap-

ham, 50c. 
Yellow Transparent: Second, F. E. Nowell, 50c. 
American Golden Russet: First, 1Y. A. Luce, 50c. 
Autumn Strawberry: First, John Wallingford, 50c; second, Alonzo 

Butler, 25c. 
Beauty of Kent: First, 0. L. Larrabee, 50c.; second, C. A. Arnold~ 

25c. 
Bailey Sweet: First, S. H. Dawes, 50c. 
Bloomfield: First, S. H. Dawes, 50c. 
Black Oxford: First, E. A. Lapham, 50c. 
Blue Pearmain: First, R. H. Gardiner, 50c.; second, S. H. Dawes, 25c. 
Colvert: First, Alonzo Butler, 50c.; second, F. E. Nowell, 25c. 
Cooper's Market: First, F. E. Nowell, 50c.; second, Alonzo Butler, 

25c. 
Early Harvest: First, W. A. Luce, 50c.; second, B. H. Ridley, 25c. 
Fall Jenneting: First, Alonzo Butler, 50c.; second, S. H. Dawes, 25c. 
Fall Pippin: First, S. H. Dawes, 50c. 
Grimes' Golden: First, E. A. Lapham, 50c.; second, S. H. Dawes, 25c. 
Gloria Mundi: First, B. H. Ridley, 50c. ~ second, E. A. Laph,i.m, 25c. 
Golden Ball: First, C. A. Arnold, 50c; second, M. C. Hobbs, 25c. 
General Grant Crab: First, C. A. Arnold, 50c. 
High top Sweet: First, 0. L. Larrabee, 50c.; second, F. E. Nowell, 25c. 
Hoyt Sweet: First, C. S. Pope, 50c. 
Hurlbut: First, W. A. Luce, 50c.; second, Alonzo Butler, 25c. 
Haas: First, C. A. Arnold, 50c. 
Holden Pippin: First, Alonzo Butler, 50c. 
Hyslop Crab: First, Alonzo Butler, 50c.; second, C. A. Arnold, 25c. 
Kilham Hill: First, A. 8. Ricker, 50c.; second, F. H. L. Sleeper, 25c. 
Ladies' Sweet: First, C. H. George, 50c. 
Lyscom: First, W. A. Luce, 50c.; second, C. A. Arnold, 25c. 
Mann: First, A. A. Eastman, 50c. 
Montreal Peach: First, S. H. Dawes, 50c; second, J. ,v. 'l'rue, 25c. 
McClellan: First, B. H. Ridley, 50c. 
Mammoth: First, F. H. L. Sleeper, 50c; second, B. H. Ridley, 25c. 
Maiden's Blush: First, F. E. Nowell, 50c; second, C. A. Arnold, 25c. 
Minister: First, Alonzo Butler, 50c; second, A. S. Ricker, 25c. 
Newtown Pippin: First, S. H. Dawes, 50c. 
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New England Beauty: First, C. H. George, 50c. 
Orange Spec: First, C. H. George, 50c. 
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Orange Sweet: First, Alonzo Butler, 50c; second, C. A. Arnold, 25c. 
Pumpkin Sweet: First, O. L. Larrabee, 50c.; second, S. H. Dawes, 25c. 
Pewaukee: First, C. A. Arnold, 50c.; second, E. A. Lapham, 25c. 
President: First, F. E. No,,ell, 50e.; second, A. S. Ricker, 25c. 
Pennoch Red Winter: First, W. A. Luce, 50c. 
Rome Beauty: First, S. H. Dawes, 50c.; second, C.H. George, 25c. 
River: First, F. E. Nowell, 50c.; second, C. H. George, 25c. 
Rubicon: Second, D. S. Thomas, 25c. 
Ribston Pippin: First, A. S. Ricker, 50c.; second, E. A. Lapham, 25c. 
Rambo: First, D. P. True, 50c.; second, Alonzo Butler, 25c. 
Spitzenberg: First, John Wallingford, 50c.; second, S. H. Dawes, 25c. 
St. Lawrence: First, Lemuel Gurney, 50c.; second, F. E. Nowell, 25c. 
Sweet Baldwin: First, B. H. Ridley; second, D. P. 'frue, 25c. 
Sops of Wine: First, F. E. Nowell, 50c.; second, S. H. Dawes, 25c. 
Scott's Winter: First, G. W. Whitney, West :Newburg, 50c.; Becond, 

M. C. Hobbs, 25c. 
Swaa,r: First, D. P. True, 50c. 
'franscendent Crab: First, C. A. Arnold, 50c.; second, John Walling

ford, 25c. 
Whitney's Red: First, S. H. Dawes, 50c. 
Wallbridge: First, C. I. Perley, 50c.; second, J. W. True, 25c. 

PEJ\RS. 

General exhibition of pears: First, S. H. Dawes, $10; second, C. I. 
Perley, $8; third, D. P. 'l'ruP, $5. 

Clapp's Favorite: First, A. S. Ricker, $3; second, S. H. Dawes, $2. 
Bartlett: First, S. II. Dawes, $3; second, A. S. Ricker, $2. 
~heldon: First, A. S. Ricker, $3; second, B. H. Ridley, $2. 
Belle Lucrative: First, C. I. Perley, $1; second, Alonzo Butler, 50c. 
Beurre d'Anjou: First, C. I. Perley, $1; second, D. P. True, 50c. 
Beurre Bose: First, John ·w. 'l'rue, $1. 
Beurre Superfin: First, D. P. True, $1. 
Beurre Clairgeau: First, D. J. Briggs, $1; second, O. L. Larrabee, 50c. 
Beurre Diel: First, D. J. Briggs, $1; second: C. I. Perley, 50c. 
Buffum: First, D. P. True, $1; second, S. H. Dawes, 50c. 
Doyenne Boussock: First, S. H. Dawes, $1; second, C. I. Perley, 50c. 
Duchesse d'Angouleme: First, S. H. Dawes, $1; second, C. I. 

Perley, 50c. 
Goodale: First, C. I. Perley, $1.00; second, S. H. Dawes, 50c. 
Howell: First, S. H. Dawes, $1; second, J. S. Hoxie, 50c. 
Louise Bonne de Jersey: First, S. H. Dawes, $1; second, 0. L. Larra

bee, 50c. 
Seckel: First, A. S. Ricker, $1; second, D. J. Briggs, 50c. 
Souvenir du Congress: First, S. H. Dawes, $1; second, C. H. 

George, 50c. 
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Lawrence: First, Lemuel Gurney, 81; second, S. H. Dawes, 50c. 
Flemish Beauty: First, S. H. Dawes, 50c.; second, B. H. Ridley, 25c. 
Beurre Gifford: First, C. S. Pope, 50c. 
Eastern Belle: First, J. S. Hoxie, 50c. 
Keiffer: Second, S. H. Dawes, 25c. 
Keiffer Hybred: Second, D. P. True, 25c. 
Dearborn Seedling: First, S. H. Dawes, 50c. 
Vicar of Wakefield: First, S. H. Dawes, 50c. 
Rostiezer: First, S. H. Dawes, 50c. 
Rutter: First, S. H. Dawes, 50c. 
rryson: First, D. P. True, 50c; second, S. H. Dawes, 25c. 
Dana's Honey; First, S. H. Dawes, 50c. 
Brandywine: First, D. P. True, 50c. 
Glout Morceau: First, C. I. Perley, 50c. 

PLUMS. 

General exhibition of Plums: First, W. A. Luce, $6; second, S. H. 
Dawes, $4. 

Bavay's Green Gage: First, '\V. A. Luce, $1. 
Bradshaw: First, vV. A. Luce, $1; second, B. 'f. Townsend, 50c. 
Green Gage: First, B. T. 'fownsend, $1. 
Purple Gage: First, B. T. 'fownsend, Freeport, $1. 
Red Gage: First, ]i,. E. Nowell, $1. 

General Hand: First, Lemuel Gurney, $1. 
Japan Plums-Burbank: First, Chas. Miller, East Union, $1. 
Jefferson: First, John W. True, $1. 
Lawrence: First, S. H. Dawes, $1. 
Lombard: First, Lemuel Gurney, $1; second, C.H. George, 50c. 
McLaughlin: First, W. A. Luce, $1. 
Moores Arctic: First, S. H. Dawes, $1; second, W. A. Luce. 50c. 
Quackenbos: First, W. A. Luce, $1. 
Yellow Egg: First, W. A. Luce, $1; second, S. H. Dawes, 50c. 

SMALL FRUITS IN GLASS IN PRESERVING FLUID. 

Strawberries: First, A. A. Eastman, 50c. 
Currants: First, A. A. Eastman, 50c. 
Gooseberries: First, A. A. Eastman, 50c. 
Raspberries: First, A. A. Eastman, 50c. 
Burbank Plums: First, A. A. Eastman, 50c. 
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MISCELLJ\NEOUS. 

Peaches: First, S. H. Dawes, $1; second, D. ,T. Briggs, 50c. 
Blackberries: Gratuity, Alonzo Butler, 50c. 
Quince: First, D. P. True, $1; second, S. H. Dawes, 50c. 
Collection of Grapes: First, S. H. Dawes, $3. 
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Collection of Canned Fruit, Preserves, etc.: First, Mrs. F. D. Grover, 
Bean's Corner, $8; second, Mrs. A. A. Eastman, Dexter, $5; gratuity, 
Mrs. Annie S. Corbett, Farmington, $3; gratuity, Mrs. Francis Hoyt, 
Winthrop, $2. 

Canned Blackberries: First, Miss Abbie E. Ring, Richmond Corner, 
50c; second, Mrs. Francis Hoyt, 25c. 

Canned Blueberries: First, Mrs. Annie S. Corbett, 50c; second, Mrs. 
F. Hoyt, 25c. 

Canned Cherries: First, Mrs. F. D. Grover, 50c; second, Mrs. F. Hoyt, 
25c. 

Canned Gooseberries: Second, Mrs. F. Hoyt, 25c. 
Canned Pears: First, Mrs. F. D. Grover, 50c; second, Mrs. Annie S. 

Corbett, 25c. 
Canned Plums: First, Mrs. F. Hoyt, 50c. 
Canned Raspberries: First, Mrs. F. D. Grover, 50c. second, Miss 

Abbie E. Ring, 25c. 
Canned Strawberries: First, Mrs. F. Hoyt, 50c.; second, Mrs. F. D. 

Grover, 25c. 
Canned Tomatoes: First, A. A. Eastman, 50c.; second, Mrs. F. 

Hoyt, 25c. 
Preserved Apples: First, Mrs. C. A. Arnold, Arnold, 50c.; second, 

Mrs. F. D. Grover, 25c. 
Preserved Currants: First, Mrs. F. Hoyt, 50c.; second, Mrs. A. A. 

Eastman, 25c. 
Preserved Cherries: First, Mrs. C. A. Arnold, 50c.; second, Mrs. 

Francis Hoyt, 25c. 
Preserved Pears: First, Mrs. F. D. Grover, 50c.; second, Mrs. Annie 

S. Corbett, 25c. 
Preserved Plums: First, Mrs. Annie S. Corbett, 50c. ; second, Mrs. C. 

A. Arnold, 25c. 
Preserved Raspberries: First, Mrs. F. D. Grover, 50c. ·; second, Miss 

Abbie E. Ring, 25c. 
Preserved Strawberries: First, Miss Abbie E. Ring, 50<·.; second, Mrs. 

Francis Hoyt, 25c. 
Assorted Pickles: First, Mrs. F. D. Grover, 50c.; second, Mrs. F. 

Hoyt, 25c. 
Tomato Catsup: First, Mrs. F. Hoyt, 50c. 
Collection of Apple Jellies: First, Mrs. F. D. Grover, $3; second, 

Mrs. Annie. S. Corbett, $2. 
Apple Jelly: First, Mrs. Annie S. Corbett, $1; second, Mrs. F. Hoyt, 

50c. 
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Crab Apple Jelly: First, :\lrs. F. D. Grover, 50c.; second, Mrs. Annie 
8. Corbett, 25c. 

Currant Jelly: First, Mrs. F. D. Grover, 50c.; second, Mrs. F. Hoyt, 
25c. 

Grape Jelly: First, Mrs. F. D. Grover, 50c.; second, Mrs. Annie S. 
Corbett, 25c. 

Raspberry Jelly: First, Mrs. F. D. Grover, 50c.; second, Mrs. Annie 
S. Corbett, 25c. 

Rhubarb ,Jelly: Second, Mrs. Francis Hoyt, 25c. 
Strawberry Jelly: First, :Mrs. F. D. Grover, 50c.; second, Mrs. Annie 

S. Corbett, 25c. 
niaple Syrup: First, C. H. George, 50c.; second, Lemuel Gurney, 25c. 
iiaple Sugar: First, Lemuel Gurney, 50c. 
Evaporated Apples: First, Lemuel Gurney, 25c. 

FLOWERS. 

Display Cut Flowers grown by Florist: First, Miss G. P. Sanborn, 
Augusta, $10; second, Lucy A. Chandler, Fryeburg, $8; third, C. S. 
Goddard, Woodford's, $5. 

Display Cut Flowers: First, )Irs. Chas. Stanley, Winthrop, $10; 
second, Mrs. B. 'I'. Townsend, Freeport, $8; third, Mrs. A. B. Strat
tard, $5. 

Roses: First, Miss G. P. Sanborn, $5. 
Dahlias: First, Mrs. Chas. Stanley, $2; second, Mrs. George F. 

Archer, Clifton, $1. 
Chinese Pinks: First, Mrs. B. T. 'rownsend, $2; second, Mrs. Chas. 

Stanley, $1. 
Carnations: First, Lucy A. Chandler, $2. 
Lilies: Second, Mrs. Geo. F. A.rcher, $1. 
Asters: First, Mrs. Charles Stanley, $1; second, Mrs. George F. 

Archer, 50c. 
Pansies (named): First, Mrs. A. B. Strattard, $2. 
Pansies: First, Mrs. Annie S. Corbett, $1; second, Francis Hoyt, 50c. 
Zinnias: First, Mrs. Francis Hoyt, $1 ; second, Mrs. Chas. Stanley, 

50c. 
Phlox Drummondii: First, )Irs. B. 'l\ Townsend, $1; second, Mrs. 

Chas. Stanley, 50c. 
Perennial Phlox: Second, Lucy A. Chandler, $1. 
Stocks: First, Mrs. Geo. F. Archer, $1; second, Mrs. Chas. Stanley, 

50c. 
Sweet Peas: First, nirs. F. Hoyt, $1; second, Mrs. Annie S. Corbett, 

5Uc. 
Balsams: First, Mrs. Geo. F. Archer, $1; second, Mrs. F. Hoyt, 50c. 
Petunias: First, iirs. Chas. Stanley, $1; second, Mrs. Geo. F. Archer, 

50c. 
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Gladioli: First, l\Irs. George F. Archer, $2; second, Lucy A. Chan
dler, $1. 

Verbenas: First, Mrs. E. M. Blanchard, Lewiston, $-1; second, Mrs. 
B. T. Townsend, 50c. 

Vase of Cut Flowers: First, Mrs. A. S. Corbett, $3; second, Mrs. 
Anthony Cummings, Auburn, $2; third, Mrs. D. H. Knowlton, Farming
ton, $1. 

Six Button-hole Bouquets: First, C. S. Goddard. 
Floral Design (professional) : First, C. S. Goddard, $8; second, Miss 

G. P. Sanborn, $5. 
Corsage Bouquet: First, C. S. Goddard, $2; second, Miss G. P. San

born, $1. 
Floral Design (amateur): First, Lucy B. Burr, Freeport, $5; second, 

l\Irs. A. B. Strattard, $3. 
Dish of Cut Flowers: First, l\Irs. A. S. Corbett, $2; second, Mrs. A. 

Cummings, $1. 
Basket of Cut Flowers, (professional): First, Miss G. P. Sanborn, $2; 

second. C. S. Goddard. (Amateur,) first, A . .S. Corbett, $2; second, Mrs. 
F. Hoyt, $1. 

Design in Grasses: Gratuity, Mrs. Geo. F. Archer, $1.50. 
Greenhouse Plants: First, Miss G. P. Sanborn, $20; second, C. S. 

Goddard, $15; third, Mrs. E. M. Blanchard, $10. 
Pot Plants: First, Mrs. B. T\ Townsend, $10; second, Mrs. A. Cum

mings, $8. 
Exhibition of Ferns: First, C. S. Goddard, $3; second, Miss G. P. 

Sanborn, $2. 
Exhibition of Geraniums: First, l\Irs. A. Cummings, $3; second, Mrs. 

E. M. Blanchard, $2. 
Foliage Begonias: First, C. S. Goddard, $2; second, Mrs. B. T. 'l'own

send, $1. 
Exhibition of Coleus: First (professional), Mrs. E. M. Blanchard, $2; 

first (amateur), Mrs. A. Cummings, $1. 
Rose plants: Second, Mrs. A. Cummings, $3. 
Double Geranium: First, l\Irs. A. Cummings, 50c.; second, Mrs. E. 

l\I. Blanchard, 25c. 
Single Geranium: First, l\[rs. E. ~I. Blanchard, 50c. ; second, Mrs. A. 

Cummings, 25c. 
Ivy-leaved Geranium: Second, Mrs. A. Cummings, 50c. 
Pelargonium: Second, Mrs. A. Cummings, 50c. 
Foliage Begonia: First, l\Irs. A. Cummings, 50c.; second, Mrs. E. M. 

Blanchard, 25c. 
Flowering Begonia (not tuberous-rooted) : First, Mrs . .E. M. Blanch 

ard, 50c.; second, Mrs. B. T. 'l'ownsend, 25c. 
Tuberous-rooted Begonia: Second, l\Irs. E. M. Blanchard, 50c. 
Coleus: First, Mrs. E. l\1. Blanr·hard, 50c.; second, Mrs. B. 'f. Town

send, 25c. 
Fuchsia: First, Mrs. A. Cummings, 50c. 
Ever-blooming Rose: First, Mrs. A. Cummings, $1. 
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Hydrangea: Gratuity, James D. Pulsifer, Auburn, $1. 
Pressed Maine Ferns: First, C.H. Knowlton, Farmington, $2. 
Cut Wild Flowers:. First, Mrs. C. E. Waterman, East Auburn, $3. 
Pressed Wild Flowers: First, Frank C. Merritt, $5; second, Mrs. C. 

E. Waterman, $3; gratuity, Rockland High School, $10. 
Children's Plants, First Premiums: Ralph Rowe, George Judkins, 

Carl Pomeroy, Henry Glidden, Charles Holderman, Grace English, Edna 
Chipman, Alberta Rowe, Leon Ross, John Hiley, George Babbett, Harold 
Durgin, Clarence Noyes, Celia Towne, Franklin Fisher, Maurice McCar
thy, 'fhomas Duncan, Lucy Craig, Edgar Barnes, Lewiston; Allen Keene, 
Jennie Rogers, Ralph Emery, Hazel Sprague, Vina Keyes, Flossie G. 
Holland, Daniel Coleman, Linn Wood, Mabel Clement, Chandler Bearce, 
Lila Yeaton, Wallace Hancock, Gladys Lothrop, Helen Sprague, Carl 
Spearing, Auburn, 30 cent each. 

Second Premiums: Carl Wing, Edith Clarke, Annie Wood, Earl 
Mace, Alice Marshman, Fanny Ridlon, Mabel Sawyer, Wallace Cooms, 
John O'Connell, Bessie Parker, Geneva Babcock, Charley Fraser, Grace 
Jackson, Daniel Lh,herness, Howard .F. Fogg, Della Wilson, Lewiston; 
Ethel Wentworth, Ralph Chase, Howard Stetson, Helen Randall, Lizzie 
Briggs, Maud Larrabee, Harry Paul, Ralph Currier, Mary Morris, 
Charlie Bailey, Lester Brett, Bessie Noyes, Nellie Lombard, Flossie 
Royal, Allie Garcelon, Susie Dewing, Auburn, 20 cents each. 

LIST OF PREMIUMS J\ WARDED AT THE WINTER MEETING 
HELD IN PRESQUE ISLE, JANUARY 8 and 9, 1896. 

APPLES. 

Best Exhibition of Apples: First, 0. L Larrabee, West Levant, $5; 
second, Chas. S. Pope, Manchester, $4; third, B. H. Ridley, Jay, $3; 
gratuity, S. W. Taber & Son, Washburn, $2. 

Golden Russet: First, B. H. Ridley, Jay, $1; second, Phineas Whit
tier, Farmington Falls, 50c. 

American Golden Russet: Gratuity, ·wmis A. Luce, South Union, 50c. 
Bald wins: First, 0. L. Larrabee, West Levant, $1; second, Chas. S. 

Pope, Manchester, 50c. 
Ben Davis: First, A. A. Eastman, Dexter, $1; second, C. H. George, 

Hebron, 50c. 
Deane: First, E. F. Purington, West Farmington, 50c.; second, B. H. 

Ridley, Jay, 25c. 
Dudley's Winter: First, John W. Dudley, Castle Hill, $1; second, 

Edward '.rarr, Castle Hill, 50c. 
Falla water: First, A. A. Eastman, Dexter, 50c.; second, Chas. S. 

Pope: 25c. 
Fameuse: First, S. W. 'faber & Son, Washburn, 50c.; second, Colum

bus Hayford, Maysville, 25c. 
Hubbardston: First, Chas. S. Pope, $1; second, B. H. Ridley, 50c. 
Nodhead: First, J. W. True, New Gloucester, 50c.; second, A. A. East

man, Dexter, 25c. 
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Mcintosh Red: First, A. :M. Dudley, Castle Hill, $1; second, Edward 
Tarr. Castle Hill, 50c. 

Milding: First, 0. L. Larrabee, $1. 
Mother : First, Chas. S. Pope, 50c. 
Northern Spy: First, A. A. Eastman, $1; second, Phineas Whittier, 

Farmington Falls, 50c. 
Pound Sweet: First, J. ·w. True, New Gloucester, 50c. 
Rhode Island Greening: First, Phineas Whittier, Farmington Falls, 

$1; ~econd, 0. L. Larrabee, 50c. 
Rolfe: First, A. A. Eastman, 50c. 
Roxbury Russet: First, Phineas Whittier, $1; second, O. L. Larra-

bee, 50c. 
Starkey: First, Chas. S. Pope, 50c. 
Stark: First, A. A. Eastman, 50c.; second, E. F. Purington, 25c. 
Talman Sweet: First, Chas. S. Pope, $1 ; second, A. A. Eastman, 50c. 
Tompkins King: First~ E. F. Purington, West Farmington, $1; 

second, 0. L. Larrabee, 50c. 
Wagener: First, 0. L. Larrabee, 50c.; second, B. H. Ridley, Jay, 25c. 
Wealthy: First, A. A. Eastman, 50c.; second, J. K. Damon, Presque 

Isle,, 25c.; gratuity, Geo. E. Farnham, Caribou, 25c. 
Yellow Bellflower: First, 0. L. Larrabee, $1; second, Phineas Whit

tier, 50c. 
Alexander: First, J. W. Dudley, Castle Hill, 50c.; second, A. M. 

Dudley, 25c. 
Black Oxford: Gratuity, C.H. George, Hebron, 50c. 
Sweet Baldwin: Gratuity, 0. L. Larrabee, 50c. 
Blue Pearmain: Gratuity, A. A. Eastman, 50c. 
Ribston Pippin: Gratuity, B. H. Ridley, 50c. 
Granite Beauty: Gratuity, J. W. Dudley, 50c. 
DucheRs of Oldenburg: Gratuity, J. K. Damon, Presque Isle, 50c. 
Aroostook Seedlings: Best exhibition, first, Orrin Hubbard, Castle 

Hill, $2; second, Delano Moore, .Presque Isle, $1. 
Seedling, called Stowe: First, Mrs. Ella Miller, Perham, $1; second, 

Orrin Hubbard, 50c. 

PEARS. 
Beurre d'Anjou: First, D. P. True, Leeds Center, $1. 
Vicar of Wakefield, Beurre d'Anjou: First, D. P. True, $1. 

MISCELLANOUS. 
Canned Apples: First, Mrs. F. D. Grover, Bean's Corner, $1. 
Evaporated Apples: First, Phineas Whittier, Farmington Falls, $1. 
Apple Jelly: First, ¥rs. F. D. Grover, Bean's Corner (4 tumblers), 

$1; second, Mrs. J. W. Dudley (2 tumblers), 50c. Crab, first, Mrs. Eva 
McGlauflin, South Presque Isle, 50c.; second, Mrs. Ezra McGlauflin, 
South Presque Isle, 25c. 
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Jellies, 3 kinds: Gratuity, l\frs. J. B. Dow, Mapleton, 50c. 
Jelly, made from the fruit of the high bush cranberry, Vibiwnum, 

opulus: Gratuity, Mrs. Eva McGlauflin, 50c. 
Jelly, made from Moore's Arctic: Gratuity, Mrs. Eva )IcGlauflin, 50c. 
Quince fruit: Gratuity, D. P. True, Leeds Center, 50c. 
Case of Insects: Gratuity, Delano Moore, Presque Isle, $1. 

SUMM.t\RY OF .t\W.t\RDS .t\T .t\NNU.t\L EXHIBITION. 

Apples,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $420 15 
Pears......................................................... 65 75 
Pl un1s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 50 
J\Iiscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 50 
Flo,vers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 35 

$821 85 
Awards made at the Winter )Ieeting at Presque Isle,........... 59 00 

'l'otal ................. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $880 85 



PUBLIC MEETINGS 

OF THE 

Maine State Pomological Society. 

PA.PERS, DISCUSSIONS, Etc. 

PUBLIC MEETING, 
City Hall, Deering, April ff, 1895. 

ANNUAL MEETING, LEWISTON, SEPT. 5, 1895. 

UNION WINTER MEETING, 
Presque Isle, January 8 and 9, 1896. 





PUBLIC MEETINGS. 

PROGRAMMES. 

DEERING MEETING, APRIL 11, 1895. 

This meeting was held in City Hall, Deering, at 8 o'clock P. ~I. 'fhe 
exercises consisted of an address by Prof. B. M. Watson, Jr., of the 
Bussey Institution of Harvard University, on "Hardy Trees and 
Shrubs." 

ANNUAL MEETING DURING THE EXHIBITION. 

Election of officers. 
Address by Mrs. Alonzo Towle, Freedom, N. H., "People and Homes." 

UNION WINTER MEETING A'f PRESQUE ISLE, JAN. 8 and 9, 1896. 

WEDNESDAY. 

9.00 A. M. '!'ables will be in readiness for display of fruit. 
11.00. Business meeting. Report of Treasurer. Report of Secretary. 

Other business. 

Address of Welcome, 
Response. 
President's Annual Address, 
Our Native Cranberries, 

Music. 
Small Fruit Culture, 
Music. 

Paper, 
Raising Apples for Profit, 

AFTERNOON. 
John W. Dudley, Castle Hill. 

John W. True, New Gloucester. 
Prof. F. L. Harvey, State College. 

EVENING. 

J. H. Hale, South Glastonbury, Conn. 

THURSDAY. 

FORENOON. 

Chas. E. Wheeler, Chesterville. 
Chas. S. Pope, Manchester. 

AFTERNOON. 

A Talk upon Codlin Moth Borers and Curculio, 
Prof. F. L. Harvey, State College. 

Plum Culture for Maine, Willis A. Luce, South Union. 
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EVENING. 
Music. 
A 'l'alk on Maine Birds, 
Music. 
Food Value of Nuts and Fruit, 
}Iusic. 

Lew l\I. Felch, Ricker Institute. 

l\Iiss Anna Barrows, Boston. 

Papers, Discussions, etc. 

I\T THE DEERING MEETING. 

HARDY TREES AND SHRUBS. 

By Prof. B. l\I. WATSON, Jr., of Bussey Institute of Harvard 
University. 

Of late years, particularly during the last eight or ten, a great 
deal of ornamental planting has been done in the vicinity of the cities 
and the large towns. This has had the effect of enhancing the value of 
the land and I think it is now universally conceded that any ornamental 
planting is likely to increase the value of the real estate on ·which the 
trees and shrubs are planted and the real estate in its immediate vicinity. 

BOOKS, ETC., ON HARDY TREES AND SHRUBS. 

In regard to the literature on the subject of planting hardy trees and 
shrubs, there is almost nothing that can be recommended in book form 
for the Ne,v England States. 'fhere are plenty of books in French and 
German; there are English books, but none of them meet the require
ments of this country. Our best information on these matters comes 
from the periodical press. 

In regard to the methods which one should choose for planting trees 
and shurbs, time will hardly permit us to go extensively into this mat
ter; an excellent book on this subject has been written by Mrs. Van 
Renssalear, "Art Out of Doors," and any one who is contemplating the 
establishing of any considerable amount of planting, or if they are con
sidering the reclamation of any considerable amount of land, will find 
valuable hints and information from this book. 

BELT PLANTING. 

As a general thing it might be said that any planting which was done 
for protection would be done more or less under the head of "belt planta
tion." We have a certain amount of land; this land may have a dis
tinct value for growing purposes; it may be good grass. land, it may 
be land from which large crops come and any intermingling or inter
spersing of trees throughout the body of the land might possibly result 
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in poor crops. 'rhe surrounding edges or borders of the field only need 
be planted. We could have a growth there which is both thoroughly 
good and which is at the same time useful. 'l'here are plenty of crops, 
particularly those ,vhich require more warmth than the climate provides 
for, a low line of shubbery is au important addition to their welfare and 
often makes a good crop instead of a poor one. 

'l'rees and shrubs may also be used in the form of a belt plantation 
to bring out some distant view in the landscape. On the north, north
west, and northeast, you must make the planting pretty dense, and on 
the south, southeast, and west openings can he left, and the trees and 
shrubs will act as a frame, precisely as a frame enhances the value of a 
picture. Just in ~he same way that trees and shrubs can be planted for 
enhancing the view of the landscape, so any detrimental appearance can 
be blotted out, you can plant it out with your trees and shrubs. A 
modern method of planting shrubs which is obtaining a good deal of 
consideration from the landscape gardeners oft he present day is this: 
Wherever a house rises out of grass land, there always is a certain 
amount of bareness between the foundation stones of the house and the 
ground. This bareness can be bridged over by a comparatively small 
and inexpensive planting of rather low-growing shrubs. 

It is most objectionable to scatter shrubs through· grass. You very 
often see this where the land is comparatively limited. where only a 
small amount can be planted, where the owner, perhaps, desires to get a 
great many different sorts of shrubs he will scatter them through his 
grass land. If he will confine his planting to the borders and make the 
belt plantation of which I speak, it ,vould not only be more desirable and 
the shrubs will be better in every way, but the effect of the planting 
will be very more harmonious. Avoid a spotty look. Do not dot things 
round and round; the plants should grow together; they should not be 
left two or three to themselves. 

In regard to cultural directions. The most important matters of 
which I can speak under this head are in respect to the preparation of 
the soil. The most frequent mistake that is made by· our amateur 
planters, I mean by those who have had little experience in these 
m11tters, is in this connection~ they fail to give the soil adequate prepara
tion for the proper growth of the plants. 

Wherever any considerable amount of land is to be planted, i. e., if 
you are planting by the acre in large quantities, the cost excludes prac
tically any other preparation than by plowing, but this can be made 
very thorough. You can plow and sub-goil, you can turn and till 
the ground to the depth of eight or ten inches in ordinary soils 1 

and there is no need to say that under these circumstances a certain 
amount of manure can be incorporated in the soil and if the soil is 
light and sandy, as it often is along the seashore, there is nothing better 
that can be added than leaf mold, decayed vegetable or other organic 
matter. 
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Where, however, a small number of plants are to be set the best prepa
ration is by trenching. You can trench at comparatively small expense 
to the depth of eighteen inches or two feet; or if you want a little bet
ter work you can go to the depth of three feet, but more than that 
will not be required. 

When you trench you have an excellent opportunity not only of dis
carding those portions of the soil which are poor, throwing out any 
stones which may interfere with the proper cultivation of the soil, but 
you can also add manure. In this connection it should be stated that, if 
you would give the most careful cultivation to our choicer shrubs you 
must make the same preparation that you would give for growing fruits, 
you should make your border deep, you should have mellow soil and 
you should incorporate manure so that it would last not only for the 
first two or three years but for fifteen or twenty years; but the expense 
is very considerable and you would do this only for the very choicest 
sorts of plants, azaleas, rhododendrons, etc., from which we expect a very 
considerable return in the form of flowers and foliage. 

As far as cultivation is concerned, you must give to such plants at 
least as good care as you would give potatoes or corn. 'l'he plant or tree 
after it has become established will withstand hard winters, loss of food 
and trouble with the water supply; but if you want the very best results 
until these trees become established, I beg of you that you will give them 
the same care that you would give to the crop of potatoes or corn that 
you are growing, we will say, in competition for a prize. Go over the 
ground., weed and see that the aurface of the soil, particularly dur
ing the hot, dry weather, is kept stirred once a week or once a 
fortnight. It is very little trouble and it will result not only in a better 
growth of the tree or shrub, but what is more important it gives the 
tree a good send-off; it makes it capable of resisting untoward circum
stances from the first. Whenever there is any extensive planting to be 
done it is well to establish a nursery. 

Set aside a portion of the ground which is to be devoted to the growth 
of trees and shrubs and in that plant thickly and still give them 
space to develop, have the rows three and one-half or four feet 
apart so as to permit of horse-hoeing and in the rows plant a foot to 
six feet apart, dep~nding upon the growth we expect, and there let the 
trees and shrub8 grow for a number of years. In the first place, you save 
money on the first cost; you can get small plants cheaper than you can 
get big ones; you do not have to pay so much freight; you can have 
your plants grown under your own eyes, and, if you give them the same 
care that you would give corn or potatoes, they will grow well. In fact, 
one of the principal reasons for establishing a nursery is that you have 
the plants so grown absolutely at your command. If the season opens 
in March, you can plant in March; if the season does not open until the 
last of April, you need not be in correspondence with the nurseryman 
hurrying him up nor are you troubled by too early arrival of the plants. 
You have them at your command; you can choose that week of the 
season, that day of the week, which is most suitable for planting. 
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Take this in the matter of all coniferous trees. Coniferous trees are 
some,Yhat difficult to handle, but when these trees have been grown 
in the nursery under your own care you have this advantage~ you can 
lift and plant at the proper time at a very considerable saving of money. 
There is a great demand for our native trees and shrubs. These native 
trees and shrubs are practically unobtainable in the nmseries, they are 
not grown to any appreciable extent and almost the only" way to get 
the6e plants is to go in the woods and dig them up. If you go to the 
woods and flig them up and plant them you are very likely to suffer severe 
loss. You must select those plants which are most suitable; the smallest 
plants are always the best. You are not looking for large plants; you 
are not looking for plants that will make an immediate show; you are 
looking for plants that will make the best growth and you take plants 
that are six inches high instead of three feet. You put them in the 
nmsery and grow them from one to three years and you not only have 
plants that are otherwise practically unobtainable, but you have them 
better and cheaper. 

IN REGARD TO THE VARIETIES 

which are recommendable for planting, you must consider the beauty, the 
symmetry, the natural good appearance of the tree. It may be beautiful 
for its flowers, for its foliage, or for its fruit; some trees happily combine 
two or three of these requisites, while others are grown for their foliage 
or flowers alone. The plant must be hardy; that is, it rnu~t be capable of 
resisting the circumstances under which it is to be grown; it may be 
hardy in one place and not in another. 'l'his is important particularly 
when you are planting rather large trees, such trees as would be selected 
for street planting. 

Horse chestnuts are good; they are trees which especially recommend 
themselves to be planted in the vicinity of houses; their growth and 
symmetry commend them for that purpose. 

The sugar maple is to be especially commended for any purpose where 
a large, handsome, well-shaped, deciduous tree is desired. 'fhere is noth
ing better than the sugar maple; it is almost impossible to find any fault 
in it. Its chief rival is the elm; the elm is somewhat more graceful than 
the sugar maple; it, however, has the bad habit of losing foliage early and 
it is in some ways perhaps not quite so easily established. Between the 
sugar maple and the elm it is very difficult to choose; it is almost a matter 
of taste, about which we know there is no dispute. You will very often 
when clearing land preserve a scarlet maple. 'fhe scarlet maple has the 
hap}Jy faculty of succeeding in land which is wet. 

'l'here is one tree which is planted quite extensively: one of the maples, 
commonly kno,vn as the soft maple, sometimes the silver-leaved maple, 
which I do not consider worthy of planting. If we had no sugar maples 
or scarlet maples we might plant the soft maples, but the onlv reason 

3 
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for planting soft maple is that it will grow quickly and you can get a 
specimen in a few years. If you will plant it with the distinct under
standing that it will he cut down when it is thirty or forty feet high 
to give way to the more desirable maples, well and good; otherwise 

discard it. 
'l'he next is the Xorway maple. It is not as good as our sugar maple, 

but it presents a pleasing contrast. It does not bloom so freely as the 
scarlet maple, but it blooms before the leaves are well developed and the 
flowers are a pretty shade of yellow. 'l'he Norway maple has been used 
for street planting, but I think those who have planted it wish they had 
chosen the sugar maple. It is a very fair tree and it has this pleasant 
peculiarity, the yellow flowers, which cover the tree early in the season. 
If the sugar maple was not such a magnificent tree the Norway maple 
would be a very good tree; but the sugar maple overshadows it entirely. 

The yellow locust is a fine tree but very difficult to gro,v where borers 
abound. The honey locust, or three-thorned acacia, is very graceful, a 
quick grower and deserves to be more largel_v cultivated. 

There is here a little group of flowering trees, the hawthornes, flower
ing apples, flowering cherries and flowering plums. The flowering plums 
make beautiful specimens when you desire a tree fifteen or twenty feet in 
height, with a spreading, compact top, fairly good foliage most of the 
season, fairly symrnetrical, you can have nothing better than the flower
ing plums and apples. 'l'he variety which is known as Parkman·s is onf' 
of the most ornamental of low-growing trees. ,ve have the old Eng·Iish 
hawthorn with their double pink and white and single scarlet tlo,vers. 
The trees are very desirable and quick to grow. 

The American mountain ash is a charming tree, giving you an abund
ance of fruit during the autumn months. 'l'he American ash and 
American sassafras are grand trees. 

Of elms we have the American elm and the English elm, which is 
nearly as good. The English elm lacks, however, the graceful beauty of 
the American elm. The English elm is a compact tree that grows 
straight up, and has not that beautiful fall of branches that the Ameri
can elm has. It has an advantage over the American elm in some parts 
of the country; where the canker worm abounds the English elm does 
not suffer. 

All the oaks are good; the red oak, the black oak, the scarlet and the 
pin oak are the best. The white oak is a beauty but of such slow growth 
that it is hardly recommendable for planting. These oaks have a bad 
reputation among tree men. 'l'hey are supposed to be slow growers. 
If you dig up an oak which is eight or ten feet high and plant it in 
your garden you will find it is a slow grower; but if you begin with a 
nursery grown tree a foot high and plant in a hole which is made two or 
three feet across and about a foot deep filled in with good soil, and if yon 
will give it a little care so that it will not be run over by grass or 
eaten up by cattle, you will find that oak will make a beautiful tree in 
eight or ten years. 
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'!'here a,.·e in the Arnold Arboretum many specimens which have not 
been planted more than fifteen or sixteen years which are five or six 
inches through at the butt. This is true of the pin oak especially; it is 
one of the quickest growing oaks we have. 'l'hese oaks were grown 
under favorable circumstances, they were cared for as you would care 
for a peach tree. 

The same thing is true of the hickory, butter-nut or shag-barks, but if 
you try to move them from the ·woods you experience difficulty on 
account of that long tap root. But if you grow them in the nursery you 
get plenty of tibrnus roots and they will respond quickly to generous 
treatment. 

'l'he American chestnut is one of our best trees; so also is the beech. 
A man does not want to plant many purple beeches but one or two are 
desirable. 

For quick-growing trees we have the various birches which are highly 
to be recommended. The European white birch is one of the fastest 
growing trees we have; wherever it is planted even if in poor soil it will 
grow and flourish. Willows and poplars have their uses; for ,Yet land 
there is nothing better than the white willow or the golden variety. 

EV ERG REEN SHRUBS, 

Among evergreen shrubs the Rhododendrons and mountain laurel rep
resents the large and important class of broad-leaved evergreens which 
are hardy and thrive in New England. 

The Hybrid Rhododendrons under careful treatment,-oue of the 
most important factors of this treatment is seeing that they do not sufter 
from lack of water during the summer months and planting in favorable 
situations in a deep, rich soil,-are likely to thrive in almost any 
localities throughout New England. There is a difference in them; some 
are hardier than others. It is somewhat difficult to draw up a proper list 
of Rhododendrons without having a knowledge of the locality or experi
menting with the plants themselves. 

The mountain laurel is hardy throughout New England and also 
Rdododendron Maximum, although they suffer more or less from hot 
and dry seasons. Whether it is the winter's cold or the drynrss of the 
summer it is hard to say, but the probabilities are that it is the dryness 
of the summer ·which affects the planfso that it is unable to stand the 
winter. The turning brown of the leaves does not appear until spring 
and we are in the habit of laying it to the winter, but l think it is the 
dryness of the preceding summer which has done the dam:1ge. 

In deciduous shrnbs the list is a very extended one. Beginning 
with barberries, I would like to say a good word for the new Japanese 
barberry which has lately been introduced, a low-growing, very compaet 
shrub, it has a great amount of fruit and I wish especially to recom
mend it to anyone who is planting with the intention of feeding game 
birds, quail, partridges, or song birds during the winter months. The 
fruit is better, although not more abundant, than that of the common 
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barberry; but there is something in the fruit that makes it very accept
able to the birds; where a large quantity of this .Japanese barberry is 
growing side by side ,vith the common barberry, the latter remains 
untouched while the ,Tapanese barberry is eaten so fast that it is almost 
impossible to save seeds. 

Among low-blooming shrubs we have the althaea, and hydrangea 
paniculata grandiflora. They are desirable because the flowers come late 
in the season after the usual bloom of summer shrubs, and in this class is 
the witch hazel; it is one of the beautiful things that cheer the landscape 
in thP- dull October and November days. 

There are many beautiful spirmas. These are plants that I would 
recommend you to put in about the foundation walls of your houses, 
wherever you want a comparatively low shrub. One of them g-rows per
haps two or three feet in height and the other seven or eight feet in 
height. They are both comparatively newly introduced plants, but their 
hardiness, their durability, has been thoroughly tested. The low-grow
ing Spirma, Thunbergii, is distinguished by the great mass of small white 
flowers early in the season. The flower as seen in a mass is fine, for use 
as cut flowers it is of small account. The foliage, however~ is good. It 
is rather a light yellowish green and stays on well and dming the autumn 
months it presents the brightest, the gayest of autumnal coloring. 

When you plant elms or maples in the street perhaps it may not have 
occured to you that one reason for choosing them, was because they 
were easy trees to handle. If they are nursery grown they soon pro
vide themselves with fibrous roots. 

)Ve are debarred from using many of our useful and beautiful trees, 
simply because they cannot be transplanted easily. A tree that will be 
suitable for the purposes of which I am speaking must be fairly long
lived. 

I mention this because there are a great many European trees which 
have been largely planted throughout the New England and l\Iiddle 
states which are beautiful trees for a short time only. The English 
oak is one of them; after they attain a certain age they begin to fade; 
they are not long-lived trees. A good many of the trees will be debarred 
from the list which I am to present to you simply on that account,
they are good for a short time, but they are not sufficiently long-lived to 
warrant our planting in any considerable quantities. 

This list of plants I have divided into various groups. In the first 
place, we haYe the evergreen trees. )Ve have a few evergreen shrubs; I 
am sorry to say the list is very limited. 'l'hen we have deciduous trees, 
the maple, the elm and the like; we have the deciduous shrubs; tlwre is 
also a small class of vines which are convenient and useful for many 
purposes. 

"\Ve come to )Iaine to get what I consider our handsomest evergreen 
tree, that is the white pine. I hope I shall not seem foolish in recom
mending you ladies and gentlemen in Maine to plant white pines; but 
there is no tree that is better. It is a tree which will last our lifetime 
and the lifetime of generations to follow; it is one of the most graceful, 
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symmetrical trees; it is hardy, it will succeed in almost any situation; 
there are some unfortunate sections of the country where it does nol 
succeed, but there are no conifen,, except one, which are easier to handle 
than the white pine. The white pine is suitable for purposes of protec
tion. There is nothing better than the white pine for a windbreak. 

Another good pine is also a native of this part of the country. 'l'he 
nurseries are now having their attention ca1led to the red, or Norway, 
pine. There is a foreign pine, which composes the celebrated Black 
Forest in Germany, the Austrian pine, which very much resembles the 
red pine. It is the handsomer tree of the two; it has a more com
pact head, it is more symmetrical and at a little distance, in certain 
stages of their growth, it ·would be very difficult to distinguish them. 
If you plant them side by side they will both make a beautiful growth 
for thirty or forty years, sometimes more, generally less; then the 
Austrian pine will begin to deteriorate. What happens it is hard to say; 
~ometimes it is an insect that attacks it; sometimes a fungus; some
thing is lacking in our soil, climate or'atmosphere which is detrimental, 
,vhich prevents the tree from making its growth. 

'l'he pitch pine for certain work is unsurpassed. It is a very tough 
tree; it will grow in the most exposed situations, along the sea coast 
,vhere the winds come off water. You will find that the needles of the 
white pine, under those circumstances, will turn brown; apparently 
it does not hurt the tree but it makes it look used-up in the spring. 
But in this situation you can plant the pitch pine and have it succeed 
admirably. 

There is one foreign pine which is to be recommended; in fact there 
are two, of one of which I have spoken. The Austrian pine is a thor
oughly good plant for a short-lived tree. It sometimes happens that it 
is desirable to plant a tree that will last only twenty to thirty years, 
and for such a purpose the Austrian pine makes a thoroughly good tree. 
The trouble is that it is for a short time only. 

The Scotch pine makes this same sort of growth. 'l'he Scotch pine, 
however, grows in much more exposed situations than either the white, 
red or pitch pine and it will grow in much poorer soil. "\Ve very often 
use Scotch pines to form protection for a number of years, five or ten 
years, until the plantations of the more enduring white pines, red pines 
or pitch pines have become established. 

The "·hite spruce, another of your common Maine trees, is of 
great yalue. Herc, again, we have a little difficulty. It is rather 
hard to get white spruce in any considerable quantity. You can get the 
plants by the dozen, you can get them by the hundreds and occasionally 
by the thousands, but they are not to be had in any very large quantities. 

'l'he :N" orway spruce, that is the Abies Excelsa, which resembles 
very much the black spruce, is in some ways the only evergreen 
tree which will succeed under any and all circumstances. If you have 
a poo1· soil, if you have an exposed situation where nothing else will 
grow, where nothing else will live, you may be sure that you can 
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establish the Norway spruce. There is only one situation, where the 
wind comes o:tt the water for a considerable length of time during the year, 
that the Norway sprnce will occasionally fail. All you have to do then is to 
plant a few Balm of Gilead trees, put up a wind-break, make use of a frnce 
or olds tone wall, and you can establish your Norway sprnce and under 
the lea of the N onvay- spruce you can get ::iny of the pine or deciduous 
trees to grow. It is one of the most important plants in planting for 
protection; it is used by market gardeners and by fruit growers all over 
the country and takes the pla:?e of the board fences. 

There is a new species, the Colorado spruce, which is a favorite 
now among modern tree planters which comes from the highland 
in Colorado. It i::; one of the northernmost forms of this plant and prom
ises extremely well. No trees, however, have been in cultivation more 
than twenty to twenty-five years and we do not lrnow what its future 
,,ill be. 

Another tree from Colorado, the Ables concolor. There is no common 
name for this plant that.I have yea heard. This is a beautiful tree; it 
might be called the ostrich plume. Its long needles very much resem
ble an ostrich feather, and this fir is a beautiful tree. It has been 
gro"·11 in some of our garde11s and seems to succeed admirably. It has 
proved hanly and thrives apparently in all soils and situations. 

The hemlock, the balsam fir, the European white fir and silver fir, are 
all good. The hemlock tree is perhaps the best; it is a graceful tree 
and it relieves the stiffness, the sombreness of the pine and spruce. 
If you wish to protect your gardens from the cold winds, put in 
a belt of X orway spruce, then white pines and on the garden side 
fiuish it off with a row of hemlocks. You \Yill find that the beauty, 
the grace of the hemlock will make a much more desirable back
ground for the flowering plants and shrubs in the garden. There is 
another Colorado species, the Douglas fir, which could be mentioned in 
any list such as I am giving you now; but it is a comparatively untried 
tree; we cannot tell "·hat its future will be, but so far as we know it is a 
magnificent tree, but what it will be in the next fifty years no one can 
forecast. 

Among deciduous trees our choice is much more difficult. The first 
one I have on my list is the tulip tree; how likely that is t0 ernlure your 
severe winters it is difficult to say, but I should attempt its cultiva
tion. It succeeds admirably with us provided we will begin with small 
specimens. If you plant a tulip tree ten or twelve feet high you are 
almost sure to have it die down to t.he ground. The same thing is true of 
the magnolias and the Southern cypress when brought north. They 
ultimately become hardy, if you plant thrifty trees the roots ,vill live 
and srnd up shoots and one of those shoots "·ill establish itself. If you 
begin with trees a foot or eighteen inches high, you are very a.pt to avoid 
these trnpleasant experiences. If yon plant any tulip trees or rnaguolias, 
at any rate away from the seashore, I should advise that small plants lie 
selected. 
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The next tree is the linden and here there is nothing better than the Amer
ican linden but it is one of the most difficult trees to get in the 
nurseries that I know of. It is one of our hardiest and tough
est trees, especially where the exposure is along the seashore. It will 
stand along the seashores within a few feet of high-water mark and will 
withstand the attacks of wind and wave. I do not mean that it makes 
huge trees under these circumstances, but it will grow and live and that is 
as much as ,ve can expect. Although it sheds its leaves a little earlier in 
the autumn than some of our trees, it is not so quick to shed its leaves as 
the European linden; the European linden leaves us bare poles b~, the 
end of August. The the Ameri.can linden flower is most acceptable to 
bees. 

I consider the European linden a beautiful tree but I want to say 
emphatically that the American linden is much better and that it should 
be planted-something that is seldom done largely because it is so difficult 
to obtain it. 

The other spineais Spinea Van Houttei and is a garden hybrid. It 
is about eight feet when ful]y developed under extremely favorable 
circumstances and has an abundance of flowers about the last of 11ay. 
The flowers grow in such great masses that the tree is often bent almost 
to the ground. It is one of the most symmetrical growers and should 
be more commonly planted. 

I \\'ill pass over the \\·ell known Hybrid roses, the yellow roses, and 
climliing roses, and say a word or two in regard to the single roses that 
haye lately been introduced. Rosa rugosa, the most remarkable. come 
from Japan and have attracted the most notice. There are two forms, 
the purple and white, and they are thoroughly established in ganlens; 
it seems to succeed thoroughly and is one of our most impor
tant plants. 'l'his has a large single flower measuring perhaps four or 
five inches in diameter, one purple and the other white. 'rhe foliage is 
dark green and keeps in good condition during the summer months 
and the flowers are succeeded by bright, handsome rose heads during the 
autumn. 

The other rose, which is sometimes called the Japanese multiflora to 
distinguish from an old multiflora that we grow in the greenhouses, is a 
thoroughly hardy plant and is a rapid grower. It is a fine plant for a 
trellis or for covering a wall or fence; it must be trained, how
ever, and during the latter part of .June is covered with quantities of 
smnll white flowers. The individual flower is only, perhaps, the size of 
a ten cent piece, but there are hundreds and thousands of these flowers 
on the plant. It is being introduced in some places as a hedge plant and 
it promises to be a very good one. It has enough thorns, it has a sutli
dent amount of stmdy thorny growth to fairly protect a field against 
children or dogs; not against cattle or horses, however. 

There are various mock oranges, or so-called syringas. Here is a plant 
that is desirable because it \\'ill grow in the sha(le. ~ ot grow better in 
the shade,-it will grow best in the open air and in the brightest sun-
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shine-but if you hase shade and you want something or other to grow 
there, Philadelphus is likely to succeed. This and the red--snowball 
are almost the only important plants which would grow under this 
adverse treatment. 

'l'he cornels are good, Tartarian honey-suckle, elder, or elder blo"·s, 
particularly the one with golden foliage, make a lawn or belt of shrub
bery plantation attractive vd1en the plants are no longer in flo,Yer. 

There are a great many Viburnums which attract attention Ht the 
present time and two are well known to you, the tree cranberry and 
snowball, easily attainable from the ordinary nursery. 

A. Japanese shrub which is worthy of mention is Forsythia. There are 
two or three species; the best is probably Forsythia Fortuni. 

The lilacs are all desirable. There are not only the old common white 
and purple, lmt new hybrids are introduced in wonderful colors; they 
remind you of the French millinery colors in their shades, from the 
purest white to the deepest purple, almost black. 'l'hen we have some 
new ones from Japan. 'l'hese are called tree lilacs. If one buys them 
with the expectation of getting the flowers which we associate with our 
common lilacs he is disappointed; but they have beautiful clusters, two 
or three times bigger than the ordinary liJacs, but without the fragrance. 

HARDY VINES. 

For vines there is nothing better than the various clematis. Every
thing depends upon the use to which the vine is to be put. '.fo cover a 
fence or to cover a stone wall plant the Clematis Virginiana, or Virgin's 
Bower, our wood clematis, and intermingle with it the woodbine, the 
combination is as good as anything obtainable. If you want a little rarer 
or less common clematis and one which is perhaps to grow on the porch 
of the house, use Clemantis Jackmani. 'l'his blooms in July or early in 
August. Clematis Paniculata is a clematis from Japan and is very much 
like our own 11 '.rraveller's Joy," but gives us flowers late in September 
instead of early in ,July. 

One of the best vines where a number are required, as for instance in 
adorning the porch or piazza of a house, is Hall's Japanese honeysuckle. 
It is a plant which has now b~en established in its cultivation for some 
t,venty-five years, which is thoroughly durable. It gives you a mass, 
great quantity of white flowers early in the season, as sweet and fragrant 
as they can be and when September comes it repeats the crop; it is trulr 
an ever-blooming; honeysuckle. 

'l'he wisterias are among our finest and best vines. ,ve have the Chinese, 
that ·which gives you great large of blue flowers early in the season 
before the leaves are fairly developed, and then we have two from ,Japan, 
one with blue and oue with white flowers, and these give you clusters of 
flowers a foot 01· even eighteen to twenty-four inches in length. Whet.her 
or not these will be hardy it is more difficult to say. All the wisterias 
are subject to bad attacks from the winter, but with us these Japanese 
wisterias are proving as hardy as the Chinese. 
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What I have given you I think are likely to withstand your 1\Iaine 
winters; your coverings of snow more than compensate for the lowness 
of the temperature, and all these plants to which I have called your 
attention, unless we have made an excPption, are plants which stand with 
us practically without any signs of winter-killing. 

At the State Fair Meeting. 

PEOPLE AND Hmrns. 

Mrs. 'l1owle's object in preparing this lecture was to compare the 
people and homes in other lands with those in the Rame sphere of exist
ence in our own, also to study, somewhat, their social conditions and 
broaden our knowledge of the human element if so we can while remain
ing at home. We are invited to take a hasty trip around the world. To 
Central America, South America, France, British Isles, Scandinavia, Ger
many, Ru,;isia, Greece, Italy, Spain, the French colonies, Egypt and 
India. She says finally that, tired ot foreign lands and people, gladly 
we turn our steps homeward, satisfied that "our first-best country is 
ever at home." We have learned these facts: That in the United States 
the average standard of living is higher than in any other country; that 
our independence inspires ambition; that, as Americans, ,ve have much 
to boast of, and, as New Englanders, much to be proud of. vVe have 
learned that we have a variety of climates; that we produce the vines 
like France, fruit like Spain and all the products of the temperate zone. 

Others may choose as they like, but we shall select as a place for a 
home, the hills of New England, where we are neither scorched with 
excessive heat, nor shivering from extreme cold, where we fear neither 
cyclone nor blizzard and where friends are not only dear but near. 
Strong civilizations have for their keynote and foundation-stone, homes 
of the right sort; they are built upon truth. Such homes are found 
scattered all over New England, on the hillsides and in the valleys, each 
having its clean sweep of lawn, with leafy oaks, maples or venerable 
elms casting their inviting shadows, telling of grace and charms in nature 
which are dear to every home-loving soul. It has been said that ,ve can
not produce as much wheat or corn as Kansas and Nebraska, nor such 
fruit as California, but we have raised men; men whose intelligence and 
inventive genius have proved the farmer's best friends. 'l1hese are not 
accidental happenings. 'l1he first fine laws governing homes spring from 
within, and are directed towards the needs and necessities of the times. 
Our ancestors in the truthfulness of their lives, recognized these facts. 
Here boys ancl girls in the past received their first impressions which 
have made them a help and blessing in their generation. They were 
given an inheritance of happiness which comes to those only who make 
a correct use of life and its privileges. Upon the farm they are taught 
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the things they ought to lrnow, are disciplined to do, dare and bear, are 
trained to keep their expenses within their income, which is a matter of 
vast importance at this time when the extravagant ideas of the young 
am such a hindrance to their financial success and a barrier to marriage. 

The farmer and his wife are always in partnership in their business. 
Although they are ever conscious that many of the opportunities of life 
and society are lacking, yet they are in a measure recompensed by the 
gradual strengthening of mutual affection, the result of close comrade
ship, as the years pass by. One of our needs as a people is, to dignify our 
profession more and more, to make it not only well paying, but more and 
more popular every year. Let no chance slip by unimproved when by 
effort we can in any way help our work to a higher level in public recog
nition. How shall we save this American home? Sometimes we are 
fearful it may become a thing of the past and nothing can take the place 
of refined and lovely homes, not homes for show and name, but real 
homes. This is an age of intellectual activity. Perhaps we need to 
understand some of the facts involved. Physicians tell us that the third 
and fourth generations born on the soil have degenerated; that women 
have deteriorated. They also tell us at the same time that women can 
be developed intellectually, and brought to as high a standard as men; 
in fact, are able to go beyond them, but then, as a rule, they cease to be 
able to reproduce their ldnd iu health and strength. ::\1Iental effort 
exhausts as much as manual labor without the recompense of exercise. 
,vhen girls are over-stimulated at an age when they ought not to be, and 
then are crammed and jammed until their lives go out at their eyelids the 
whole uat~on must suffer the e1focts sooner or later. As the American 
woman only can produce the American man ,ve certainly should be 
interested in making and preserving these fann homes as one saving 
factor in A111erican sociology. 

While women of foreign blood are p:1yiug strict nttention to making 
homes, rearing children, etc. 1 the American women are putting aside 
maternal instincts and refusing to do their best work. The call for a 
higher education is an inspired call, let no one dispute it; but education 
is only a means to an end, that end being a higher, happier arnl better 
living for ourselves and help extendetl to those nearest us. Who can 
predict precisely what the result of any new method will be'? We can 
say only what common sense and a knowledge of natural laws "·ould 
seem to indicate that the education which most surely puts us in posses
sion of our best selves physically and gives us the knowledge of how and 
the manner by which we can most surely utilize ourselves, is the best 
way by far. 'fhe path of wisdom and understanding is so broatl and 
leads up to such heights that if we do the best we are able we can leave 
the imprints of but few footsteps therein. All that we can possibly learn 
in any direction, compared with what there is to know, is as one drop of 
water compared with the vast ocean. Therefore with otu· limited time 
for work let us choose the most helpful and beneficial. Domestic science, 
the culinary art and sanitation embrace all the natural sciences and will 
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give to girls a broad culture, at the same time healthy discipline. By 
thus facing practical work there will be create l a new sentiment that 
will re-instate the duties of every clay life and place them pre-eminent. 
opening the way to the masses of workers, to that respectable place that 
has long been occupied by those who have not put their hands in joint 
partnership with their heads. 'frain boys in their business as well. Let 
the two well trafoed classes meet and the result will be the establishing 
of real homes in peace with prosperity. And when the hillsides and 
valleys shall have applied to them the result of scientific thought and 
research they will "blossom like the rose.'' 

At the Presque Isle Winter Meeting. 

ADDRESS OF ,vELCO:\IE. 

By JOHN W. DUDLEY, Castle Hill. 

Jll'. Pl'esident ancl yentleinrm of the 8tate Pomological Society ancl Maine 
Boarcl nf Agriculture : 
It is with a feeling of pleasure that we of Aroostook county gather 

with you here to-day, as it is something almost unexpected, living as we 
do so far from the fruit center of the State, we couhl hardly urge you to 
come so far; but we know it is your motto to do all in your power to 
encourage fruit culture in all parts of the State. 

It has been but a few years sinee ,ve, here in Aroostook, have taken 
much interest in frnit raising, but ,ve have demonstrated beyond all 
doubt that fruit growing here can be made a profitable business. Of 
course we don't expect to raise those fine varieties of apples that you do 
in the older parts of the State. But there are kinds that we can raise 
that will, in a measure, take the place of them; and we are getting some 
good seedlings that originated here that stand our cold climate well. 
There are a large variety of them that are exhibited at our fairs each 
yem\ and we are in hopes that in the near fnturn we can raise all the 
apples that will be ueeded for home consumption, and of varieties that 
are good enough to please any man's taste. Of course we all understand 
that this has been a poor fruit year for the State of )faine and Aroostook 
is no exception to the other p:i.rts of the State, and as there are less fruit 
gTowers and less varieties it could not be expected that we could ~ake 
an average show here at this time. But J am satisfied that your meeting 
with us here will be a gTeat help to those who are trying to make a suc
cess in fruit culture, and I hope you may see many of them at your fall 
and winter fruit shows in the future. 

I have attended several of these winter meetings in different parts of 
the State and have always been well paid for time and expense. My first 
meeting with you was at Damariscotta, eight years ago, and from that time 
forward I have taken a greater interest in fruit growing. Our friend 
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here, Mr. Hale from Connecticut, was there at that time, and I remember 
of telling my neighbors when I g-ot home that they ought to have heard 
his talk on small fruits, and it is a pleasure to me that he is with us to
day for I am well satisfied that this meeting will be very instructive to us 
all, as well as very entertaining. At the present time, here in A.roostook, 
I think the farmers will be more than glad to have their attention drawn 
from the potato question, for we, at the present time, seem to be potato 
poor, if there is such a thing, but we have one thing to console us, and 
that is, our cellars are full of potatoes and salt is cheap, and there is 
no need of any of us going hungry, even if these are hard times, as people 
seem to be crying. 

But if we should stop to compare with the times as they were thirty
five years or so ago, when we used to make shaved shingles and lug them 
out of the woods on our backs and get them to market the best way we 
could and sell them for a few groeeries getting as low as $1.75 or $2.00 
per l\L At that time buckwheat and cedar shingles were the only legal 
tender we had. 

'11his was about the time the Rebellion broke out and every one needed 
a few postage stamps to send letters to friends who went South, at this 
time you had to almost beg to get money enough out of a load of shingles 
to buy a postage stamp. I think those were the hard times instead of 
now. At that time all of our shingles were hauled to Bangor with teams 
and goods were taken in return and brought back. And you, Mr. Presi
dent and gentlemen, could not have enjoyed a ride at that time as you 
have now over the beautiful systems of the Maine Central and Bangor & 
Aroostook Railroad. 

I remember well, although I was but a small boy, when my father 
with a family of seven of us started from the town of China to move to 
this county; we had an express wagon ,vith one horse to haul the family 
and a double team to carry the goods and we were twelve days getting 
to this town and the weather wasn't very good either; and now we can 
cross this continent and back in that time. Now we are within fifteen 
hours' ride from Boston, one of the best markets in the United States. 
So you can see there has a wondrous change come to this county within 
a few years, and the latest and best of them all is the finishing of the 
Bangor and Aroostook Railroad, which is one of the best systems in 
New England. J,ook at our villages covering our beautiful valleys ana 
hillsides, showing that we are a prosperous and happy people. We have 
also some fine school buildings in our different villages showing that we 
are alive to the work of giving our children a suitable education to fit 
them for the work of life; we have also good churches in all parts of 
our county showing that we are looking after the spiritual part as well 
as the temporal and educational. The villages of Houlton, Caribou, Fort 
Fairfield and Presque Isle are lighted by electricity, and each has a 
good system of water works. 

What has built up these prosperous yillages liYing in so remote a part 
of the State? It is not manufacturing by any means, it is because they 
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are surrounded with the best farming lands in New England, if we are 
not the shrewdest managing farmers. 

I know we are not too old to learn and it may be that this potato deluge 
as some call it, with the assistance of the Board of Agriculture in its 
institute work, and this meeting may work a wondrous change in the 
methods of farming here in this county. 

I wish you could all take a trip to this county in the summer or early 
fall, we could take you to many places of interest, for you know it was 
in this part of the State that the great bloodless Aroostook war was 
fought. HouUon on the southeastern part of the border had its barracks 
and soldiers and Fort Fairfield had its block-house, and there was Fort 
Kent on the northern border overlooking the St .• John river, and quite a 
conspicuous place was Castle Hill in those times; their fortress was built 
on a high hill overlooking the Aroostook river where they could blow 
the Britishers sky high if any should happen to float up the river. 

A story is told, although I ,vould not vouch for the truthfulness of it, 
that at that time they brought a one-horse load of cannon balls from 
Augusta to that place and when they got them there they found that 
they were a size too large for their guns. But I presume the Red Coats 
never found it out, and it may be that that iron in the soil is what makes 
fruit trees thrive so well in that section. Perhaps you may think this 
more like an elegy than an address of ,velcome. 

"Rut when things don't go to suit you 
An<l the world seems upside down, 

Don't waste your time in fretting, 
But drive away that frown. 

Since life is oft perplexing, 
It is the wisest plan, 

To bear all trials bravely 
And smile when e'er you can." 

I believe that this Society and the Board of Agriculture are becoming a 
great educator to our farmers throughout the State and I see bright pros
pects ahead if they will but heed the admonition given by you each year. 
And now, Mr. President and gentlemen, in behalf of the citizens of 
Presque Isle and vicinity, and in behalf of the agricultural societies of 
this county I hid you a warm welcome to our village and to our homes, 
hoping that you may spend the time so pleasantly that when you return 
home you may say as one did of old, "the half has never been told." 

RE::,PONSE. 

8ecretary Knowlton was called upon to respond to the address of 
welcome. In behalf of himself and numerous visitors on the present 
occasion he thanked the people of Aroostook for their cordial reception. 
There were special reasons for holding the Winter :Meeting in Aroostook. 
In years past the farmers have found profit in raising potatoes, though 
year by year the profit has been growing less, till this season there seems 
a deficit rather than a profit. If our meeting here shall convince some 
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of you that there is both profit and pleasure in growing fruit it will not 
be in vain that we have come to this border county. The speakers who 
will address you are conversant with their subjects. 'l'hey are here to 
teach, and it is your privilege to draw from them all thPy can give. 
'l'here can be no doubt about your raising fruits successfully here. Some 
varieties you may haw to pass by, but you may bear in mind that you 
are learners and that your experience in fruit growing in Aroostook 
already illustrates, or rather foreshadows what may be done in the 
future. 

If only we satisfy you that you can raise your own fruits so that 
Aroostook money earned in other industries may be saved to educate 
your children and give you more of the luxuries of modern civilization, 
we shall feel that our efforts have been rewarded. The cordial welcome 
tells us that you have warm hearts, and it is our hope that our meeting 
here may result in good to you. "\\' e come for this purpose, and at the 
same time ,ve are g;lad to meet you :mcl hope the associations may con
tinue in the future. Our society in its "·ork needs the co-operation of all 
and we believe there are some in Aroostook who \\'ill find pleasure and 
profit in associating ,vith our society. Again th:rnkiug you for your 
cordial words of grPeting, may you gain from this opportunity knowledge 
that will be of service and profit to you all. 

'l'HE PRESIDE~ T'S AXXUAL ADDRESS. 

By JOHN ,v. THCE, New Gloucester. 

]}fernbers of the ]}Jaine State Pomological Society, Ladies ancl Gentlemen: 

I am much pleased to meet the people of Presque Isle and Aroostook 
county, to hold our 1Vinter Meeting in connection with the Maine Board 
of Agriculture, not for the purpose of educating you, but for an inter
change of experiences; both of success and failure, for many times it is 
valuable knowledge to know that this or that method of handling trees 
or fruit, or in fact anything, was a .failuJ'e. 

By the programme you will see that one item calls for an address by 
the President. lt would be impossible for me to present a paper worthy 
of that formal title, and in place of that I will briefly review some of the 
transactions of our Society for the past year and add a few suggestions 
for your consideration in regard to the futurf>. 

You will see by our secreta1f s report for 1894 that, although the legis
lature of 1893 increased our appropriation from $500 to $1,000, by an 
oversight somewhere it failed to appear in the appropriation bill and we 
did not receive the additional ,$500; and further on he gives you the 
result of a request made to the legislature of 1895. That additional 
amount has been received for the years of 1893 and 1894 and our treas
urer's report shows what has been done with it. You will see rhat our 
indebtedness to the permanent fund has been reduced from $460.2i to 
$228.69 at the present time. I am very much interested to have that 
balance against the society paid, and to have our permanent fund so 
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placed and guarded that it shall never again be depleted or drawn upon 
to pay premiums or the running expenses of the society; and I would 
suggest that a committee be appointed to devise "ways and nlf'ans'' to 
bring about this much desired condition. One of the ways that might 
be well for the committee to consider is whether or not it would be wise 
to carry all annual membership fee~ to that account for that purpose. 

At our annual exhibition an expert judge was employed, and in the 
main I think gave good satisfaction. A score card ,vas used in judging 
collective exhibits, with a scale of points prepared with much care by 
the Secretary after consulting the best authority obtainable, and pub
lished in a pamphlet presented to all former exhibitors and others who 
called for it. This principle of judging T am convinced is right, but the 
ratings of the different varieties and the manner of applying the scale 
should be made the subject of very careful study, so that in its applica
tion every exhibitor can see and be thoroughly convinced that he has 
received justice. 

Another subject I would like to call to the attention of the members of 
this Society (for united action after a full discussion of a subject will 
secure results that individual effort can hardly accomplish), and that is 
the immense amount of money and effort that is being· spent on testing 
new varieties of fruit. 'fhe 11 tree agent'' has his instructions to push 
certain new kinds at outrageous prices, and ninety-nine per cent of the 
money and effort thus spent is wasted. Something in the line of testing 
new varieties is being carried on at our State Experiment Station, but the 
loca ion of the station will not answer for the whole State. Varieties 
that are hardy and desirable for propagation at the station may be wholly 
unsuited to Aroostook county and the northern part of the State, and the 
same may be said in the opposite direction in regard to the southern part. 
As an illustration we will take the ,vealthy apple. 'fhere is no doubt 
but that it is a very desirable apple for this section of the State, being a 
very hardy tree and a winter apple; but in the southern part of the State 
I maintain that it is not proving satisfactory to the fruit growers, being 
an early fall apple. That variety alone has cost the farmers many thou-· 
sands of dollars to test its qualifications and find them wanting. True, 
they can be re-topped, but that takes time, and much valuable time has 
been lost already. And what is true of the Wealthy will apply to other 
varieties almost without number. 

Would it not be practical for om· Experiment Station, which is main
tained by appropriations by the general governme·,t for the benefit of 
our whol~ State, to establish two or three experimental plantations in 
different parts of the State, at a very modt>rate outlay, to do just this 
kind of testing that depends entirely upon location and climatic condi
tions for success or failure, thereby saving to our farmers and fruit
growers many thousands of dollars? 'rhis will cover not only apples but 
the many varieties of small fruits that are being extensively introduced 
and cultivated throughout our State. And as results were obtained, a 
list of the varieties tested could be published, giving the standing of each 
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variety, and the location to which it was adapted, and then the persist
ent ' 1tree agent" could be met with this list, and if it was not there refer 
him to your local experiment station to have his tree or plant tested and 
the time would come when he would make few sales of such stock com
pared with what are being sold to-day. 

We have many inquiries as to what varieties of fruit shall be set; that 
is all right, for it makes a vast difference whether the orchard is set with 
the best or worthless varieties. I say worthless, for it is a fact that some 
of the varieties sold by the tree agent, with his little book full of fancy, 
high-colored plates, are absolutely worthless, for certain sections at least, 
and an absolute damage to the fruit grower who takes them and sets 
them out. 

It would be more to the advantage of our State and a.n object for which 
this society should put forth more energy, to stimulate the desire and 
cause more inquiry to be made as to how we shall take better care of 
what trees we have already set. As we travel through our State what 
proportion, think you, have fairly good treatment, to say nothing of the 
best treatment that would be profitable to the owner? I will hazard the 
estimate that not one in ten receive such care and attention. Many trees 
are planted out, a small proportion of them receive care for a time, and 
in a few years are left to care for themselves; and it is surprising to see 
the results that have been attained in this State even with this kind of 
management, showing that the soil and climate of our good old State of 
l\laine are peculiarly suited to the raising of apples of the finest quality. 
I verily believe that if every apple tree in our State should receive proper 
treatment for the next ten years the apple crop would come very near, if 
not quite, at the top as one of the productions of our farms. And the 
attainment of this condition is a worthy object for which to put forth 
our best efforts, and in this way show the tax-payers of the State that 
we are worthy of all the help that we have received at their hands. 

As a contrast to the general condition of our orchards one was visited 
the past season which is owned by one of our members and one who has 
taken a deep interest in our Society. I think I may say that it is a model 
fruit farm, containing as it does some 1,500 trees, all kinds of small fruits 
and many varieties of each kind, and every tree and each plant showed 
by its appearance that it had received the best of care and attention in 
every respect. In cultivation and fertilization there was no lack; in 
pruning, care had been giver. each tree as it required from the time it 
was set, showing that it is seldom necessary to remove large limbs from 
a growing tree; the foliage was of the proper tint of green; no borers 
found a safe abiding place in their trunks; no worm's nests disfigured 
their branches; the ground was perfectly level and smooth; the Rmail 
fruits and. vegetables (for they were in connection l were entirely desti
tute of weeds; the hedge rows of raspberries, blackberries, currants and 
gooseberries being in perfect order, all trimmed and cared for, as nearly 
as I could. see, to perfection. And some of the results of such care were 
to be seen, as the strawberry beds were literally red with large, luscious 
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frnit 1 the tahlc,;; in the commodious, well-arranged fruit house were 
loaded ,dth crates of berries ready for the market, the raspberry and 
blackherry canes giving promise of an inunense yield, showing that care 
and cultivation wouhl surely bring' their reward. And the thought came 
that if all our fruit trees could be as well carerl for as they were in this 
orcharll, what an advanced position our State would take in the list as a 
producer of fine fruit. 

There is one ohst:wle with which our fruit growers are now contending, 
aml that is the apple maggot (tl'ypcta pomonclla), with very little success, 
and we are hoping that some of the members or our State Experiment 
Station will soon give us relief from this terrible pest in some practical 
aml efficient treatment, for as it now stands some of our choicest varieties 
are entirely ·worthless. 

In conduding these few remarks I would say that many more points 
could well be mentioned as proper subjects for this society to deal with, 
some of which ,Yill be brought forward by the different papers presented 
at this meeting, and we hope that all present will feel at liberty to ask 
<1uestions in regard to the subjects presented and enter into the discus
sions that are to follow, as in this way, many times, we believe that as 
much thorough, practical information is obtained as we receive from the 
original paper. 

THE CRA~BERRIES OF )IAI~E. 

By Prof. F. L. HARVEY, State College. 

The term cranberry is derived from cmne because the slender stalk 
has been compared to the long neck and legs of a crane, or possibly 
because the berries grow in bogs frequented by cranes. 'l'he applica
tion is not obvious. The term is quite loosely and widely applied, being 
used to designate the fruit of several species of Vaccinimn belonging to 
the heath family ( Otcler Eticacece); to a species of Viburnum, (high-bush 
cranberry) belonging to the honeysuckle fani.ily ( order Gaprifoliacecc) 
and in Australia, New South "\Vales and 'l'asmania to the fruit of three 
distinct species of the 01'Cler Epacriclacece, a family of plants related to the 
heaths. 'l'he cranberries of Europe and Asia are the high-bush cranberry, 
Vilrnmnm Opulus, L., which is also a native of North America; the cow-
berry, Vaceinimn Vitis Iclcea, Linn., also known as the mountain cranberry; 
and the small cranberry Vaccinimn Oxycoccus, Linn., known in Europe as 
the bogwort, mossberry or moorberry. The latter is the kind exten
sively marketed in Europe and Asia. 'l'he others are of no special impor
tance in Europe though the fruit is sometimes used as a substitute for 
the small cranberry. 

Besides the above mentioned European species which are also all 
natives of America, there are two kinds which are peculiarly American, 
viz: The white fruited cranberry which is the fruit of Vacciniurn 

m·yth1·oca11Jon, :\Ix., a shrub growing in the mountains of Virginia and 

' 
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southward and the large-fruited cranberry product of Vacciniwn mrtcro
carpon, .A.it. All the American species excepting the white-fruited cran
berry occur in :iHaine and are considered in the order of their importance. 

THE COl\Il\ION Al\IERICAN CRANBERRY. 

( Vacciniwn 11iac1·occt17Jon, Ait.) 

DescriJJtion-Stems about one to eight feet long, the branches bear
ing flowers ascending; leaves oblong, obtuse, glaucous underneath, 
four to six lines long and the margins somewhat rovolute; pedicels 
lateral, severel; filaments about one-third the length of the anthers; 
blossoms in June. Properly an evergreen but the leaves become brown 
in ,vinter. 

Fruit from one-fourth to one inch or more in diameter. Light 
green while growing, but changing in ripening to various shades of red 
or crimson, or sometimes mottled in color. Ripens in September or 
October. Flavor considered by most people superior to all others, thoug·h 
size and color take precedence to flavor. 

Varieties-Three principal varieties are recognized by writers, viz : 
Bell, Bugle and Cherry, depending upon the resemblance in shape or 
color to these objects. 'l'hese varieties run together and produce inter
mediate ones. The Mansfield Creeper variety is said to grow on uplands. 

Distribution-Cranberry bogs are found along the coast of Maine and 
in the interior; in ~Iassachusetts, Connecticut, Vermont, Canada, north
ern :New York, New ,Jersey, Virginia, Xorth Carolina, Ohio. )Iichigan, 
·Wisconsin, Illinois, Indiana, ::\Iinnesota, Iowa, Oregon, ·washington 'l'er
ritory, Alaska and the Aleutian Islands. 'l'he crop of the country is 
divided into, namely, ~ew England, ~ew Jersey and w·estern. 'l'he Xew 
England crop includes all raised in the New England States, three~ 
fourths of which is raised in the vicinity of Cape Cod and kno"~n in the 
markets as Cape cranberries. 'l'he ·western crop includes that gathered 
in Michigan, Wisconsin, ::\Iinnesota, Io,va, northern Ohio and Indiana. 
'!'here is also quite a yield ill the northwestern part of the United States. 

Proclnction is variable being influenced by the soil, moisture, frosts 
care, fertilization, insects and fungous pests. The yield is from 50 to 
300 bushels per acre. A fair average for the county bein,g 110 bushels. 
Sometime the yield on small areas is at the rate of from 500 to 700 bushels 
per acre, showing the possibilities if the right conditions could be obtained 
over large areas. 'l'he yield for the county is on the increase. Statistics 
show that in 1872 the yield was 275,000 bushels, and for 1890, 800,000 
bushels. This probably includes both wiJd and cultivated crops marketed. 
If to this be added those consumed at home and not reported, the amount 
would be much increased. Large quantities are exported in barrels to 
Europe. The barrels hold 100 quarts, but we have no statistics at hand 
to show the amount, but it is on the increase. In 1874, Mr. P. T. Quinn 
visited firms in London and Liverpool, with a view to trade arrangements. 
He found that American berries at that time were virtually unknown in 
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the London markets, that eight years before, five barrels would hnxe 
satisfied the markets in Liverpool, but in 1Si4 the demand had reached 
100 barrels. 

HOW GATHERED AND l\IARKETED. 

In ~Iassachusetts it is done largely by hand. In our Maine bogs quite 
largely with a cranberry rake to which a bay is attached. 

The hand pickers get about ten cents for every six quarts. The money 
i.s paid when the berries are handed in or a check is given, redeemed every 
night or once a ,veek. Lines four feet apart are stretched from ditch to 
ditch to keep the pickers in place and to secure clean picking. The fruit is 
put in bushel crates or stored on shelves crib style, the layers t"'elve inches 
deep. The fruit is hand sorted for market or sorted by machinery. 

USES. 

Cranbenies are used to make sauce which is largely served "·ith 
meats, especially poultry. It is also used as a filling for tarts, pudding·s, 
calms and pies. As the fruit is quit_e acid considerable sugar is required. 
The berries are stewed fresh. So far as ,ve know the'y are not exten
sively canned, but sometimes preserved for "·inter use. 

ANALYSIS OF DARK RED CRANBERRIES FRO:\I NEW JERSEY 

Given in the Uniteu States Department of Agriculture, 18i5, p. 1-10, is 
aiil follows: 
1\Ioisture ....................................... · · · .... · · · · · · · · 
Organic n1attter .............................................. . 
Inorganic ................................................. , , .. 

ANALYSIS OF INORGANIC l\IATTER. 

Insoluble silica ............................................... . 
Soluble silica ................................................ . 

Lin1e ............ · ·, ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
1\Iagnesia ......................... , .. , , , · · . , ... · · · , . · . · · · · · · · · 
Peroxide of iron ............................................. . 
Phosphoric acid .............................................. . 
Sulphuric acid ............................................... . 
Chlorine .............................................. ,., .... . 

Potassa ................. · · ·. · .. · ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Soda ......................................................... . 

86.50 
13.25 
0.25 

100.00 

0.8i4 
2.563 
2.ilO 

Trace 
1.253 

Hl.30!1 
5.SiO 
1 .:WO 

M.GS3 
9.338 

98.860 

It will be noticed that the quantity of ash is very small, being only 
one-quarter of one per cent. 

Of the ash nearly one-fifth is phosphoric acid and over one-half 
potassa. 

We have not been able to find an analysis of the organic portion of 
cranberries. The organic part is the most important, making up oYer 
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one-eighth of the m·ight of the berries. We eat fruits for the belleficial 
effects of the organic COllllH)mHls ,vhich are laxative, and anti-scorbutic. 
The organic part must l)C r1uite different at the various stages of growth 
and ripening. The starch of the young berries changes to sugar and the 
fruits are more acid when mature. 

Fertilization: The analysis of cranberries shows, that phosphoric acid 
and potash salts would be demanded, and experience carries out this fact 
as guano and wood ashes have been applied with marked increase of 
yield. .Ashes are cheap and are largely used on the Cape by successful 
growers to supply potash. 

)Ir. Hersey in a recent paper, read at the Plowman's Farmers' meet
ing in Boston, states that he does not use any fertilizers on his bogs, lmt 
would apply phosphoric acid if anything. In bogs rich in decaying 
organic matter or in bogs watered by streams charged with plant food in 
solution, fertilizers would not be needed. 'l'he natural resources of the 
bog should then decide the needs. 

Varieties of CranlJel'i'Y Soils. 1st. Savanna, which consists simply of 
sand and a small proportion of peaty matter. 2d. Black sand, which 
consists of pure sand combined with a large proportion of peaty matter. 
3d. Turf or moss and sand combined. 4th. Solid peat free from sand. 
5th. Pure white sa.nd watered by solutions of peat from adjacent bogs. 

A sandy matrix for the plants seems essential for success. 

CCLTL"RE OF CRAXBERRIES. 

The tirst attempts to cultivate cranberries in this country were made 
on Cape Cod in 1812 by }Ir. Henry Hall of Dennis, )lass. For thirty 
years the subject claimed but limited attention. At present the cran
berry is cultivated in }faine, Connecticut, )Iinnesota, New Jersey and 
Massachusetts. New Jersey and .l\lassachusetts giving the most atten
tion to it. 

,ve have no data of the acreage in the various states but it must 
amount to several thousand acres. 

COWBERRY·, UPLAXD CRAXBERRY, :'.'IOCNTAIX CRANBERRY, FOXBERRY. 

Vacciniwn Vitis-Iclcea, L. 

Description-Low (6-10 inches high); branches erect from tufted creep
ing stems; leaves obovate with revolute margins, dark green, smooth 
and shining above, dotted with blackish bristly points beneath. Co roll a 
bell-shaped, 4-cleft. Blossoms in June. 

Fruit-Dark red, acid and rather bitter but losing the bitterness when 
cooked. 

Distl'ibntion-Coast and mountains of New England to north shore of 
Lake Superior and far northward. In )faine it is very abundant on the 
islands along the coast and on the rocky hills and mountains of the 
interior. ,ve regard this as of next importance to the]large fruited:cran
berry in )Iaine. 
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At the reciuest of l\1r. Knowlton, I wrote l\Iiss L. Annie Hunter of 
l\Iachias, )le., regarding this species and received the following interest
ing reply: 

MACHIAS, l\Ie., December 30, 1805. 
JJ!r. F. L. Hul'vcy, 

DEAR Sm: )Ir. Knowlton must refer to the berry so much prized hy 
"us 'long shore people,~' and called by us "upland cranberry.'' I send 
you a specimen from my herbarium, also a sample of the preserved fruit ; 
a bit of vine as it is found in winter, with its roots and soil. 

No berry during the year is thought so much of by the middle class 
people, along the coast,-the sauce eating class,-as this cranberry. 'l'he 
poorest soil, not more than two inches deep is best for its growth. Small 
families "lay down'' at least a bushel of the fruit every fall, that is, the 
berries are washed and stewed and packed away in stone crocks and as it 
is needed it can be made into fresh, delicious sauce by adding equal parts 
of sugar and stirring well. 'l'he fruit thus preserved never spoils. '!'here 
is no need of straining out the skins, which are very tender, and there is 
no loss from the berries drying or decaying as with the bog cranberry. 

In our local markets the fruit sells for three dollars and a half per bushel 
so readily that there are none left to ship except as special orders. One 
bushel is equal to one and a half of the large fruit. I do not know of a 
case where the berry has been cultivated, as it grows everywhere among 
rocks on bad land. 

A great deal more could he gathered in vYashington county than is now 
used. The case is that every housewife gets her supply and the berry 
pickers bring no more to town. After the sno,v goes c,ff in the spring, 
we see the fruit for sale at the stores .for a few weeks. 'fhese frost ber-
ries are considered very nice, but I have never used any. 

These berries will grow on any rocky island on the Maine coast where 
moss can cling. 'l'hey only need protection from sheep. I am well 
acquainted with the coast in this county, and have noticed thls plant 
make its appearance one season, and the next have gathered quantities of 
berries from the new vines. 

Our people have long talked about the worth of the fruit and no sum
mer visitor has ever tried the sauce to my knowledge, either with meat 
or "warm biscuit'' without declaring it much nicer than any cranberry 
they ever ate. 

A law of the State protects the fruit till September 1st, but it is often 
ripe in August. 

'l'hL~ sample I send is not sweetened. If sugar is added in equal parts 
with perhaps a very little boiling water to help it dissolve, the fruit will 
je11y as it cools and be very nice. 

,ve have every other variety of cranberry in great abundance. \Ye 
ship them and use them for jelly to be eaten with meats. '!'hey do not 
at all take the place of the upland cranberry. 

I will gladly ans,Yer any further questions and can secure roots for 
planting if desired. 

Yours with interest, 

L. AXNIE HCNTER. 
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The following letter addressed to )Ir. Knowlton shows that this berry 
is in great demand in the markets of the large cities. 

:N"EW YORK, May 11, 1895. 

D. H. Knowlton, Esq., Secretary of ll.faine H01·ticultuml Society, Farming
ton, .Maine: 

DEAR Srn: ·we have been referred to you by the United States Depart
ment of Agriculture, and would ask you if you could refer us to some 
party who raises a small cranberry, similar to the one which is raised in 
Germany. and called (Preiselberren), (Kronsberren). 

1Ye understand that these grow in ::Haine, and as we can use large quan
tities of the same, we would be thankful to yon for referring us to the 
right party. 

Thanking you in advance, ,ve remain 
Youry truly, 

F. G. STROH.MEYER & H. ARPE, 

Department for Food Products. 

GUSTAVE PORGES, 

l\Ianager. 

1Ve have submitted the sauce to quite a number and all regard the 
flavor as superior to that of the large cranberry. 'rhe marketmen and 
grocers inform me that the fruit is offered for sale sparingly in the fall, 
and brings about the same price as that of ordinary native berries. The 
ease ·with which it can be prepared, stored and kept for winter use does 
away with the objection to its keeping qualities. 

As it grows readily and flourishes on waste, rocky lands, it deserves 
more attention than it has received. The size might also be improved 
by selection and culture. ~-\s there is much less waste its size would be 
less objectionable. 

THE S::.\IALL CRANBERRY. 

( Vaccinimn Oxycoccus, L.) 

Description. Stems very slender ( 4'-9'), long leaves ovate acute with 
strongly revolute margins (2''-3" long), pedicels terminal 1-4, filaments 
more than half the length of the anthers. June. 

Fl'ltit-3"--1" broad spotted with white when young, red when mature. 
Distribution. Peat bogs ~ ew England and Penmiy lvania to l\Iinnesota 

and northward. It is rarely gathered for market in this country be~ause 
of its small size and sparse bearing. "fhe flavor is regarded as good, ancl 
in Europe, where it is the only available species, it is largely marketed. 
It is exported from Russia,into Europe. It grows in the moors of England. 
The importation of the large American beny will no doubt make it less 
important than formerly. ,ve do not know whether attempts have been 
made to grow the American berry on the European bogs. 

In this country it is regarded as a nuisance in bogs ,vhere the large 
berry gro,vs. 
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THE HIGH-Bl.TSH CRANBERRY, 

Viburnum Opulns, L. 

Descriplion-~early smooth, upright 4-10° high; leaves three to five 
ribbed, strongly three-lobed, broadly truncate or wedge-shaped at the 
base, the spreading lobes pointed and toothed at the sides. Petiole with 
two glands at the apex. 

Fruit-Acid, a one-celled, one-seeded stone fruit, (drupe) pulp soft, 
stone thin crustaceous. 

Distrilwtion-Lov·, ground along streams. From :N"ew Brunswick far 
westward and south to Pennsylvania. It is rather common in swamps 
and along the river bottoms in )faine. But little need be said about it. 
:N" o one would be likely to use the fruit for sauce when the bog cran herry 
or -:\fountain berry could be obtained. 'rhe flavor is regarded as inferior 
and the stones in the fruit would require the sauce to be strained. In 
Aroostook county the fruit is quite largely used for making jelly. Samples 
on exhibition had a very pleasant flavor. It is used to flavor the jelly of 
other fruits with good results. I saw the hushes quite abundant on Sandy 
Bay stream near Jackman last summer, and I understand the plant is 
common in Aroostook county. 

PRACTICAL BEARIXG OF THIS Sl:'.B,JECT TO THE STATE OF ::'IIAIXE, 

\Ve annually import for home consumption large quantities of cran
berries from ::\Iassaclrnsetts and New Jersey which retail in our markets 
from eight to fifteen dollars per barrel aceording to season and quality. 

If we could in any way increase the yield of our natural bogs sufficient 
to supply home trade it would be a great saving to the State. Our 
natural berries are light colored and are not so marketable as the 
imported reel ones, though the light colored fruit is of superior flavor 
and none goes to waste. Our berries are light colored because they have 
to be picked before they mature to escape frosts. They would be greatly 
improved by ditches and flood gates to protect the berries until they 
mature. Lessons could be learned from growers who know how to 
manipulate light colored berries so as to highten the color. 

Fertilizers might be added to our natural bogs so as to increase the 
size and yield of the fruit and the quality of the pulp. Size, color and 
quality of pulp determine the grade of the fruit. 'l'he success that has 
already attended the efforts to improve natural bogs in the State,show that 
there are greatc1 • possibilities. 'rhe experience of growers in MasRachusetts 
for the past sixty years proves that this crop brings much larger returns 
for the labor and capital invented than ordinary farming. J\Ir. Hersey 
says the price is never so low but what there is a profit, and that cran
berry growers make a good living and are anxious to increase the acreage 
of their bogs. \re know cranberries are a luxury and the market can 
not be cornered for fabulous prices, but the market is not liable to be 
glutted as the demand at reasonable priceR far exceeds the yield. 'rhe 
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culture of cranberries is not attended ·with greater impediments than 
successful agriculture or fruit gro,dng of large fruits or other small 
fruits. 'l'he returns come quicker and a cranberry bog properly fixed 
,vill yield a fair return for a life time. "\Ye have no doubt but \\·hat there 
are places along our coast and in the interior well adapted for artificial 
bog·s. Success has already attended the efforts of Mr. Barker of Mt. Ver
non, l\Ir. 1Yellman of Augusta, l\[r. Dill and Silas Wing of Phillips, :\Ir. 
A. C. Greenleaf and John Perham of .B'armington, and l\Ir. A. K. Gile of 
Alfred and others in the improvement of natural bogs and the prepara
tion of artificial ones. So for l\faine the experimental stages are past. 
1rith some capital, suitable lands, and an interest in the matter success 
is assured. Nothing at present is definitely kno,vn of the area of natural 
bogs, the amount of laud suited for artificial culture, the yield of native 
berries, the conditions under which the berries flourish best in the State, 
the difficulties that would be in the way of extending the cnltme nor the 
native cranberry fungi and insects. It seems to me that ,ve h:we here 
for investigation a subject of :::itate importance. It would seem to me to 
be a legitimate and important subject for the cousideration of the State 
Pomological Society. 

vVe would therefore suggest that a committee on cranberries be 
appointed by the society, whose duties would be to look up cranberry 
culture for l\Iaine in all its phases, as to the desirability and feasibility 
of extending cranberry culture in the State, the committee to report to 
the society at some future meeting. 

(A committee was appointed, consisting of F. L. Harvey. D. H. Knowl
ton and W. l\L l\Iunson.) 

DISCGSSION'. 

Ques. Suppose I \Yish to prepare a cranberry bed, what shall I do? 
Ans. 'l'he first point would be to select a bog. A suitable bog for the 

cultivation of cranberries would be one where sand could be found near 
by, and where you could control a stream of water that would do for 
flooding. 'l'he stream would have to pass through the bog so that you 
could build a dam above it, and flood it at the proper season of the year. 
It would need to be drained by a drain running do\\·n the center so that 
it would bring the water about eighteen inches below the surface; then 
drains should be made from above down to this central drain, and a 
drain should be made on the border to prevent the water from the sides 
running into the bog. If you select a place where there are trees, the 
trees will have to be removed; or if there is grass, the sod will have to 
be removed. And the whole surface of the bog should be covered with 
sand. I think from what I understand in regard to the culture in 1Iassa
chusetts that it is not necessary to take off the bog material to any great 
extent, only to level it and get it in good shape. This matter serns as 
plant food. The important point is to drain the bog so that you can 
keep the water from coming up to the roots of the plant, and this hog 
material beneath would help to serye this purpose. In some of the 
successful bogs the sand has been put right over the top of the muck. I 
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can give you only general information, and you will have to "·ork ont 
the (1nestion in accordauce with the peculiarities of the situation. 

Qnes. Are the plants set in the sand? 
Ans. 'l'he plants are set in the sand in rows about one foot apart, and 

three or four inches deep. 'fhe root plants are better, although the 
branches \\·ill take root and grow. In the winter seasou it is best to flood 
the land, then in the spring let off the water; and along toward fall, as 
the fruit has set, keep the ditches pretty full, and if there is likely to be 
a frost flood the bog, letting the water off the next morning as soon as 
the temperature will allow, because the water ought not to stand upou 
the plants very loug. 

Ques. What are the euemies of the cranberry? 
Ans. There are quite a uumber of insects that affect cranberries, and 

also they are sometimes aftected by a species of fungus which causes 
decay. In )Iassachusetts the insects are drowned by flooding the bogs. 
'l'he flooding of the bogs during the ·winter has quite a tendency to keep 
them free from these pests. 

Ques. How long will it be after a bed is set before it will come into 
bearing? 

Ans. It will bear the next year, though of course not a full crop. 'fhe 
plants will keep thickening up until they cover the ground, which I think 
they will do in from five to seven years. 

Ques. Don't you believe that very many of the farmers of :Maine may 
with little difficulty prepare a cranberry bog, say six or ten rods square, 
as the case may be, and get more profit from that piece of land than they 
can possibly get from such a piece of land in any other way? 

Ans. It seems to me that the returns would be very good, and there 
is but little expense. I noticed in looking up this subject an instance 
where a man had a bog of several acres, the expense of caring for which 
amounted to but a few dollars, a mere pittance a year, and it yielded 
good returns. At any rate, in a country where fruits are as scarce as 
they are in northern l\Iaine, I should think a good many cranberries 
might be grown for the home market. I do not know how extensively 
the bog cranberry grows in Aroostook county, as I have not travelled 
about much; but it does not necessarily follow that cranberries must be 
growing at the present time to prove that they may be grown. In a 
place that is suitable an artificial bog can be made if the conditions are 
present. If yon havA the flowage, the peaty soil and sand near by to 
cover it, you can make an artificial bog, even ,vhere cedars or some other 
trees are growing. 

1\IR. HALE, 'fhe professor speaks of sanding the bog; is it absolutely 
essential to cranberry culture nowadays to sand the bog at all? 

Ans. I have l\Ir. Hersey's article which was read not more than a 
"·eek ago, in "·hich he states that sand is necessary for the succeessful 
growth of cranberries, and I think it is so regarded. One important 
feature in sanding is to keep the "·eeds down. 

MR. HALE. The reason I asked the question is that in many of the 
bogs in ,visconsin the fields have been tumed over, and then immediately 
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after drainage they have been planted very thickly, and the vines allowed 
to talrn full possession of the ground. 'fhe tendency of such a growth is 
to stop any grass or weed growth and to keep the berries clean. None 
of the larger bogs have been sanded. These bogs are peat bogs. 

PROF. HARVEY. Onr natural cranberries grow upon the top of peat 
sometimes. I presume there would be local problems that would have 
to be considered. It might be a matter that would have to be experi
mented on in clifterent parts of the State, the soils differ so much. In 
some places they put the sand right on top without taking anything oft 
at all, and in other places they skim the top off before putting on the 
sand. In some cases there seems to be no peat mflterial underneath but 
simply a sand bank. The cranberries grow because they are watered 
from adjoining bogs with water containing organic matter in 3olutiou for 
the food, but it would appear that they are growing on very sterile soil. 

Ques. Did you mean to convey the idea that bog cranbenies are 
raised in the State with financial success? 

Ans. Yes, sir; I think they are. Several parties are doing quite a 
little business with them. I think :\Ir. Knowlton can tell you of some 
bogs that he knows of. 

Mr. KNOWLTOX. [ cannot give data in regard to that, but I am conver
sant ,vith a, number of localities where they are grown quite successfully. 
I have in mind a very fine cranbeny bed within a short distance of one 
of the largest mountains in the Sta,te. 'l'he becl is not large, but the suc
cess of the o,vner in cultivating it is very marked indeed. And the only 
thing strange about it is that he does not take the hint which nature has 
ofterecl him, of his opportunities, and as the boys say sometimes, "'Vade 
in. For he invariably has a crop of cranberries. 'l'o be sure he is favora
bly situated. He has at the head of his bog an a lmnrlant supply of water, 
and in a, couple of hours time he can completely flood the bog, arnl he 
can drain it equally quick. He has there somewhere from fifteen to 
twenty-five acres of bog land, and over fifteen acres of it certainly ca,n 
be cultivated and cranberries gro,vn upon it without auy trouble. The 
last tinw I saw the man and talked with him he and his son were putting 
in three or four short rows of cranberries every year. It requires con
siderable ,rnrk to get the bog in condition. It has to be drained, the 
turf has to be taken oft' and it has to be sanded. But he i.s making more 
money from his farm, I think, than any other man in the town in ,Yhich 
he lives, audit is very largely because he is operating this bed. 

I am rernin(led of one thing suggested by the questions which were 
asked in regard to the success of cranberry beds in the State. I know of 
(1uite a number of localities where the beds are run out, and the idea 
somehow prevails that it does not pay to raise cranberries. 'J'hc fact in 
regard to that is just the same as it is in regard to any kind of farming
it does not pay to half do it. But if you take advantage of the oppor
tunities which nature has offered to you in almost any direction, you do 
not know how speedily and how bountifully she will respond to your 
efforts. The neglect of improying these opportunities is the occasion 
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for many of these bogs being run out, and the idea is abroad that it does 
not pay to raise cranberries. The object (if you will pardem me for 
referring to it) in having this matter presented at this meeting is to call 
attention to the resources which nature has given us in the State, a11d to 
suggest or to emphasize the line along which ,ve can work the most suc
cessfully. There are a few small bed8 in the State where enterprising 
farmers, who want a few cranberries for themselves, have set out a fe,v 
vines, and they are getting quite a lot of cranberries; but they are not 
raising them as a market crop or nnything of that kind, but simply for 
their own satisfaction; and there is an unlimited plensure in that sort 
of thing. I hope that what the professor has told us here will encourage 
us to investig-are this thing still more and experiment along the line that 
nature suggests, thus insuring more profitable work in this matter of 
cranberry culture. 

)[r. VrnTON. The simple truth in regard to us in 1faine is that we do 
not try to do anything with this crop. It is amazing that we should per
mit that state of things to exist. We have the bogs, lots of them and of 
the best kind, and all that is necessary is for us to go to ,vork and raise 
the cranberries. Two thing·s may be said in regard to this crop and said 
with truth. First, it takes but a very small piece of ground to produce a 
barrel of cranberries; second, the cranberries are worth $12 a barrel. 
X ow isn't that better than raising potatoes this year? 

Prof. HARVEY. Let me quote a few words from )Ir. Hersey: ·•Never 
engage in cranberry culture unless you can locate where the conditions 
are favorable; never purchase the plants from localities where destruc
tive insects have injured them; never set plants that are not prolific 
bearers and do not produce berries of a thick flesh ( of course it requires 
some care if you are going to select them from yonr own home bog, or 
you would h,we to deal with reliable growers); never half build a bog; 
and finally, let the business alone unless you care enough about it to 
make yourself familiar with all of its details, from the selection of the 
bog to the marketing of the fruit." 

Ques. ·we have quite a number of high bush cranbeny vines, but 
some years we do not get any cranberries. ·what can we do to cause 
those vines to bear? 

)Ir. KNOWLTON. I_have no doubt that annual fertilization and prun
ing would improve those bushes. I have had but very little experience 
with the high-bush cranberry which grows so spontaneously all through 
::'llaine. I always admired the beauty of the flowers; ancl, by the way, it 
is one of the most beautiful decorative shi.·ubs that you will find in the 
State or in "New England. If you examine the reports made by those 
who are familiar ,vith the subject and who recommend varieties or 
species of trees and shrubs for ornamentation in ~ ew England, you will 
find that almost without exception this viburnum is recommended. It is 
a beautiful thing in flower, and it is a beautiful thing in fruit. Some 
years ago when I settled on the place where I now live I wanted some of 
these shrnbs for the flowers, and I hrwe three or four bunches of them. 
'£hey happen to be grnwing \\'here they get a good deal of ,vash from 
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the garden, and when I am going around ,dth ashes or houe meal I take 
a good deal of pleasure in throwing a fe"· handfuls around the roots of 
the shrub; and up to this time I never ha,·e failed to have an almndancc 
either of flowers or fruit. This may perhaps answer the inquiry which 
was made in regard to the matter. At any rate for ornamental purposes 
if for no other, the shrub deserves a place on our grounds. 

l\Ir. HALE. I have been interested in this discussion, and the remarks 
from the gentleman on my right in relation to -what may be produced 
from a few square rods of ground properly planted and cultivated, in 
cranberries, are unquestionably correct. But to give out the idea that 
because cranberries are selling this year for t"·elve or fourteen dollars 
there is any possibility of obtaining that as a commercial price is a little 
misleading. The average market price for the last ten years will hang 
pretty close around five dollars. But even at that price it is well to con
sider the value of our swamp lauds here in ~ew England. I think we 
have overlooked that nltogether too much. "\Yherever there is an oppor
tunity to develop those lands by the production of some crop which "·ill 
take the place of the grass and worthless weeds, it is our duty so to do; 
and as the cranberry grows wild, there is no reason if the conditions are 
favorable, why those bogs may not be' turned into a profitable piece of 
property. But I question whether it will pay to establish small bogs, 
an eighth to a quarter of an aere, as the expense in preparing for flood
ing is so great as to eat up the profit. There are many large bogs, how
ever, all through Xew England, that could be taken up as commercial 
propositions and made worth many times more tha:n the whole farm. 
A few years ago there were cheap swamp lands in sections of Michigan 
and Ohio ,vhich were not considered worth five dollars an acre. Some 
bright, intelligent man took a small tract and developed it into a celery 
farm, and to-day you hear about the celery that comes from Kalamazoo, 
:Mich.~ and Akron, Ohio, and you cannot buy that land for five hundred 
dollars an acre. It is not worth a dollar more, but some man has shown 
the possibilities of it, and it is turning out celery that is brought right 
into our :New England markets. Our people do not awaken to the impor
tance of what our soil has within it. Our opportunities in all these lines 
are almost too good; we do not take advantage of them. We can liYe 
by neglecting the most of them, and so we do. If it were a little harder 
to make a living on a l\Iaine farm we should get more out of it. 

Prof. HARVEY. In regard to the price of cranberries, what I meant 
,vas this; I do not believe that any one person in _Maine has bought cran
berries at retail for less than eight cents a quart, and as there are thous
ands of bushels imported for home consumption it will be a good while 
before there are enough raised to glut the market, so that we could not 
get the retail price. 

J\Ir. KNOWLTOX. There are t"·o puint'S that I want to emphasize a lit
tle. 'l'he cranberry which the young lady from Machias has written the 
professor about is a variety that grows all along the coast on land that, 
as it stands, is absolutely not good for anything except to drive over to 
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get from one place to another, all(l perhaps chase <leer and in a few spots 
dig out granite. There is hardly any soil at all. 'rhere is a lot of waste 
land that is peculiar to a brge part of our State. ~ ow if we can only 
manage to scatter these cranberries abroad in such places, we can utilize 
this bna, and we can have a great many more cranberries than we have 
HO\\'. 'rhat is one point. 

The other point is in the line of work ,vhich we, as fruit growers, have 
reason to expect from our Experiment Station. It is established, of 
course, to teach us so far as possible, the possibilities of the State, and 
here is a line along ,vhich I hope they will work, hoping that in the 
future we may get out of it perhaps a more profitable cranberry even, than 
they have on the Cape, by cultivation. At any rate, if we can get some
thing where we now get nothing we will be so much better off, materially, 
spiritually and every other way. 

Prof. HARVI,:Y. 'fhe people all along the coast from Penobscot Bay 
east, use these berries that the Secretary speaks of for home consump
tion in preference to the others, and there is an abundance of them. '\Ve 
find them abundant in the markets in Bar Harbor in the fall season. 
They grow even up on Katahdin, ancl seem to thrive well on our )Iaine 
sterile soil. 

S)L\LL FRUIT CULTURE . 

.By J. H. HALE, South Glastonbury, Conn. 

The subject that has been assigned me this evening is that of small 
fruit culture, but before entering upon that, in a rambling way I want to 
say a word upon the general subject which is considered at these meet
ings, and the work which is fostered by this Porno logical Society. Within 
the past five or six years it has been my privilege to study the fruit 
industry of this entire United States. Several of the special investiga
tions of the last census were unfler my direct charge, and in studying the 
problems that ~arne before us I was impressed \vith the magnitude of 
the fruit industry of this country, and with the growing consumption of 
fruit throughout the country. In travelling through the Central and 
'\Vestern states, in the far West, beyond the Rockies, and in the South, I 
found great orchards and vineyards being established, 50 or 100, or 200, 
300 or 500 acres in extent, by business horticulturists who are seeking to 
get liberal returns from their capital. Investigating further as to what 
is going to be done with this fruit,-finding an orchard beyond the 
Rockies, in Arizona, in New .Mexico or Georgia, as the case might be,
I found that the majority of those planters were looking to the 
northeastern section for their money. If you ask them where 
they are going to ship their fruit they will say north and east, 
and tracing it down I found that the great majority of them 
were looking to the extreme northeastern part of the country, I 
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mean the territory east of Philadelphia, which comprises largely 
our great Xew England. In my study of the floral culture of the 
United States I asked a great many questions through the regular 
census enumerators. I found the number of floral establishments to be 
5,000. The superintendent of the census gave me lil)erty to begin my 
investigations where I would, and I went back to the beginning of this 
century. I found that there was but one commercial florist's establish
ment in 1800; during the next tPn years twenty or thirty were added, 
during the next ten, forty or fifty, and so on down to 1860; from 1860 to 
1870 several hundred of these establishments were added, and from 1880 
to 1890 nearly 3,000. These florists were selling, in 1890, twelve million 
dollars worth of cut flowers and about fourteen million dollars worth of 
potted plants. 'l'wenty-five million dollars paid at wholesale by the 
people of the United States for these beautiful flowers to adom their 
homes! What has that to do with fruit culture? Refinement, and the 
love of flowers, and the love and taste for fruit go hand in hand. As 
people become more cultured they demand more of the finer products of 
the soil and less of the coarser. ,ve asked a great many questions in our 
investigations, as the census enumerators always do. ,ve asked the 
florists a great many questions about their business, whether it ,ms 
increasing or decreasing, etc.,-seven or eight hundred different ques
tions. To sum it all up, we found that as the people became more cul
tured and refined they were buying more flowers. And I found that in 
my dear old Xew England they were buying twice as many flowers per 
capita as anywhere eh,e in the Uuited States; showing that the people 
had the ability to buy and the taste to buy. And the same thing holds 
of the fruits. But when l went off Xorth and South and 1Yest and 
found these great commercial orchards, I wondered ,vhy it was that the 
people of Sew England did not wake up to the fact that right here is the 
best market on the face of the globe for these fine products; and I 
realized that these farmers were neglecting their opportunities to open 
up a market and supply the market with what they might produce. 
Here in Xew England we are restricted by climatic conditions to certain 
varieties, but there are many fruits that ,ve can grow here better than 
anywhere else in the Union. 

The first thought that came into my mind as I came into the hall and 
saw these apples was, why is not l\faine advertising as they are in 
l\Iissouri. You see in all the papers, ' 1Come to the land of the big red 
apple!" Why is not the State of l\faine advertising, "Come to the land 
of the big red apple!'' and you might add, of a good quality, too. We 
are missing om opportunities that we do not take hold of some of these 
things. 

This is entirely out of the line of what I intended to say, but I am glad 
that you have in this 8tate a pomological society that is taking an interest 
in this matter, and that you citizens of Aroostook county, by your attend
ance here are showing that you are taking an interest in the pomology of 
your State, in the production of these finer products of earth. 
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rrhis subject of small fruit culture is of particular interest at this time 
and place because, o,ving to your climatic conditions, you cannot grow all 
the choicer varieties of tree fruits that may be grown in other sections of 
this State, or in other sections of X ew England. But the small fruits 
may be grown almost an.vwhere. They have a decided advantage oYer 
any other fruits inasmuch as they come so quickly into fruitage after 
planting. Strawberries planted one year will, the next summer be in full 
and abundant fruitage, yielding almost as many bushels to the acre as 
you can get potatoes in Aroostook county. I sold my strawberries at 
from three to five dollars a bushel, and you can hardly match that with 
potatoes. Most of the other small fruits come into bearing in one year; 
some need two 01· three years. There is nothing in the way of fruits, for 
the ease of culture and the quick time in which they give us returns, that 
will compare with small fruits in value, and moi;,t of them are very hardy. 
From a great number of varieties we may select species that can be 
grown on almost any soil and under almost any changes of climate. So 
I bring them to your consideration here to-night as an important factor 
in home life upon the farm, or home life anywhere where you own or 
are able to till a single rod of ground; as something that, for the money, 
time and labor invested, ,vill give you greater returns in health and hap
piness than anything yon can put into the soil. 'l'he question of dollars 
and cents is another one; but as the Secretary said in his talk this after_ 
noon, that is not the big thing to be considered. \Ye shouid not g·et the 
dollar before our eyes so big that it clouds everything· else. The first 
thing to be considered, it seems to me, is the health and happiness of our 
families. ,v e must, of course, produce that ,vhich will give us enoug·h 
money to provide for our wants, cnrry on the burdens of the county and 
State, etc., but life is pretty short, nnd I believe that everyone should 
get just as much enjoyment out of his business and in his home life ns he 
possibly can. This is the first thing to secure, and the greater number 
of dollars is secondary. But naturally we are apt to lose sight of this 
fact. Life on the fa.rm is hard, and what little money we get comes 
harder, and in the struggle for that we get led nway from the higher and 
better things of life. 

But in regard to the matter of small fruit culture, there is no reason 
so far as I know, and I know something of your soil in this county, why 
every home in this county should not have n full, liberal, well rounded 
out supply of small fruits through the three months of summer, nnd in 
the southern part of the State, all the year. How mnny of you are grow
ing a good supply of small fruits for your families? I tell you your wife 
and children will enjoy strawberries a great deal better than they do 
raw potatoes. 'fhere is more fun and happiness in growing them. You 
grow potatoes to make your back ache; you lond them into the cart and 
haul them to the station and ship them to Boston in order to ~et some
thing to make your family happy, while right out there were bushels of 
choice fruits that might be had for the asking without any freight to 
Boston and back, by selecting the hardy vnrieties that would stand your 
climate and cultivating them. 
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First, the strawberries. There is no serious prol)lem about the cul
ture of strawberries. It is uot much more difficult for me on my farm 
to grow a bushel of c;trawberries than a lmshel of potatoes. 'l'llere 
isn't any deep secret in success in that line. For a family garden, 
select a good piece of land as near the house as may be, 
plant in long, straight rows your strawberries, blackberries, cur
rants and gooseberries, and let the old horse and cultivator 
work up and clown those rows every summer. Lay dowu the rasp
berries and blackberries in the fall if they are the tender kinds; 
give them a little pruning at the right time, a little pinching 
here and a little pinching there, and that is all there will be to 
it. It is not because you do not like them, or because your fami
lies do not like them that you do not cultivate more of these choice 
fruits. St,rawberries may be planted in rows two and one-half or three 
feet apart and fifteen or eighteen inches apart in the row, according to 
the variety; one plant in a place. In the spring they should be cultivated 
once or twice a week and hand hoed once in two or three weeks, and so on 
through the summer, and mulched in the fall. The next season from 
that bed take some plants and set out a new bed and plow under the old 
one, and so on year after year, with little expense in field culture. If it 
is too much work to hoe them you may plant in check rows and run the 
cultivator two ways between the rows until the plants begin to run, and 
then one way. Raspberries and blackberries should be set in hills five 
or six feet apart each way, and the horse and cultivator made to do all 
the work. vVhen they attain a height of fifteen or eighteen inches pinch 
the tops and let them stop growing. Currants should also be planted in 
check rows so that the horse can cultivate them, and given a little judi
cious pruning at the right time. 'fhey may be planted either in the fall 
or spring; even with your trying climate you could not kill the currant 
bushes if planted in September or October. Liberal pinching in of the 
new growth in midsummer will stimulate the setting of fruit buds and 
you may grow from a single currant bush from six to ten quarts, under 
a high state of cultivation. Gooseberries require much the same treat
ment, planting either in the fall or spring, pinching back in midsummer, 
thinning out the crowded branches and manuring deeply. 'l'here is noth
ing difficult about the cultivation of these fruits, they are the most kindly 
things that grow. Plant small fruits in almost any way you will and 
cultivate them in the most shiftless manner and yet they will give you 
returns; but like the apple tree or the good dairy cow, the more skill and 
care you apply the greater returns they will give. You may grow straw
berries, t,iventy-five bushels to the acre, under the most shiftless culture, 
up to 250 or 300 bushels under the highest method of culture. It simply 
rests with the owner of t.he soil what his returns shall be. 

'l'he question of soil depends greatly on the variety. You may grow 
strawberries, as a general principle, upon any soil that would be good 
potato soil. Some potato soil may be a little too damp and heavy for 
certain varieties. Some varieties grow very much to foliage, and need 
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lighter, drier laud; other varieties will not grow on the driest land. 
There is a natural selection of the soil. 

In growing raspberries and blackberries you want the most hardy 
varieties. )Iany of the varieties that will thrive in Delaware and Mary
land, like the Wilson's :E.:arly blackberry and the old Hudson River rasp
berry, will not stand your climate. Others like the Snyder, varieties of 
that kind, with a little winter protection; would fruit here every year. 
The more hardy of the Doolittle type of raspberry, phmted on high 
ground and given a little winter protection, would undoubtedly thrive 
here. Currants and gooseberries are hardy enough anyway. 

The question of winter protection is not a very serious one. '\Ve talk 
about laying down raspberries and blackberries, and it looks like a very 
difficult job. But the men who do it by the acre say that it can be done 
at a cost of eight or ten dollars per acre. For a family supply you do not 
want an acre, or a half acre; a half a bushel of fruit a day is a good 
rational supply with a clear conscience and a large family. Those of 
you who buy two or three quarts occasionally will think this is a good 
deal, but the difference between the fruits you buy and the choice fruits 
raised on your own farm makes a difference with your appetite and the 
power of consumption. '\Ve have a great many farmers who do not grow 
any berries, but tell their families it is cheaper to buy. 'fhey say, "I tell 
my family I will buy them all the fruit they want," but they do not 
come up to it, anywhere near. '\Ve save back some berries on Saturday 
for these neighbors. Some of them will drive up and say, "Have you got 
any strawberries to-day, Hale?'' We will say yes. "Well what are they 
worth?" Perhaps they are worth ten or fifteen cents, and he will pull 
out a pail and say, "What will that hold?" We will say, perhaps, eight 
quarts. "Well, fill it up." And he pays for it with the air of a man who 
says, "Oh, I give my family everything under the sun they want." He 
gives you a sort of impression that he is wonderfully liberal. Ten chances 
to one he don't get home in time for supper, and they don't have them for 
breakfast, as the people who do not raise strawberries do not get accus
tomed to having them for breakfast, and so they hang around till noon. 
Perhaps just about the time they go to church the old man who has been 
so liberal, will say, "Mary, I would like a shortcake for dinner to-day, 
-wouldn't that be nice?" She heaves a sigh and says,"Yes." And then says, 
"I guess I wont go to church to-day." He goes to church and prays for 
the heathf>n, and she stays at home and works for the heathen right in her 
own family. 'fhat is about all the strawberries that family gets. And 
there are a great many families where that thing is true, in New Hamp
shire and Massachusetts at least. :Maine may be free from it, but I think 
you might find it true in some part of Maine, probably down in the 
southern part. 

This is an important question,-the supplying of your families with 
the best of everything. There is no one on earth that can live as well for 
a little money as the farmer and his family; and there is nothing that 

5 
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will help them along to-day any more for the money invested than the 
cultivation of flowers and small fruits; and next the other fruits. 

The question of fertilizing the small fruits is much the same problem 
that enters into the feeding of all our fruits. Liberal applications of 
potash and phosphoric acid should be made, but very little nitrogen. 
The use of nitrogen, either in s~able manures or commercial fertilizers, 
stimulates a rapid wood growth which is more susceptible of blights and 
more liable to be injured by winter frosts. For the most successful cul
ture of small fruits dodge the nitrogen. I would prerer not to use stable 
manure, but I would use that rather than none at all. Bone meal and 
potash in its most economical form, probably ,vood ashes in this locality, 
will give you strong, healthy growth and a hardy ,vood to stand the 
frosts of winter, and at the same time will give you firm, bright colored 
and high flavored berries. 

In strawberry culture it is well not to let the plants crowd too much. 
'l'he worst foe of the strawberry is the strawberry itself. If allowed to 
grow too thickly and mat in the rowR the vines will produce small berries, 
and you ,vill not get as good results. They want to be given an abund
ance of room. 

Here is this wonderful county of Aroostook where you have such mag
nificent fields of strong, fertile soil and late seasons which give you the 
markets southwest of you, it seems to me there is a wonderful chance 
for commercial small fruit growing. I believe if some of you here, 
instead of planting so many arres of potatoes would plant those same 
fields in strawberries or raspberries your returns would be much greater. 
Blackberries would come so late as to come into competition with peaches 
in the markets of Boston or Portland, but strawberries would come into 
the market after the other growers had ceased to supply them. I do not 
know what the express rates are, but certainly if your neighbors over 
here in Nova Scotia can grow strawberries and send them to the market 
at the very great profit which they are getting, you people here can 
exceed them in many ways. And I think there is a wonderful oppor
tunity for commercial strawberry growing in this county and in this 
vicinity. I believe a ten acre patch of strawberries, well planted with 
proper selections of varieties, and well cared for would bring greater 
net cash returns than any fifty acres of potatoes in your county. Of 
course the cost of production would be far greater, as there would be 
the cost of picking, and the cost of culture would be more and the cost 
of plant food, for they are liberal feeders and require to be fed well. 
Farming is similar to manufacturing processes; the greater amount of 
raw material we supply the greater returns we get. In entering into 
the business from a commercial standpoint you want to produce the 
largest and finest colored berries you can get, and then, after you get 
the size and color, as good quality as you can get. If we want to open 
the pocket books of the people in the markets we must get their eye tirst, 
not their taste. You will have to select raspberries with some firmness, 
because your markets are at some distance. Pick in the cool of the day 
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and grade as you pick, into two sizes. Pack the fruit nicely from top to 
bottom, with no topping up to make it appear better than it really is. 
Do good, honest packing. Have your baskets well rounded, and make them 
just as showy as you can. Select the whitest baskets you can find, pack 
the.fruit nicely in these and put them in white clean crates. Of course 
make it just as cheap as you can, but haYe a handsome package. Then 
select some retail dealer or commission man who has a mtme and a good 
reputation in the market, and impress on his mind that you are trying 
to produce fine fruit. Toot your horn all you want to after you have 
produced fint fruit, and then make the public pay for it, and they will do 
it. The men who are making money in small fruits, just as in any other 
business, are the men who are doing business in the best way. There is 
no thinking that you can fool the public. If you put inferior grades of 
small fruit or apples into the baskets or barrels, and a finer quality on 
top, you will get for the whole the price of the lowest grade. But if you 
pack the fruit nicely you will soon get a big price for it, and after a time 
you will have a name; and a good name is not only better than great 
riches, but it is great riches. 

l think there are opportunities in this line that have been neglected, 
and 1 think the possibilities for strawberry growing in this section of 
:Maine are very great indeed. There are Ctrtain kinds of fruit that people 
will eat for a time and then drop. But there are two things that they 
will never drop as long as they can get them in g·ood condition,-straw
berries and peaches. They will eat these as long as they can get them. 
They are beginning now to eat strawberries from California and they 
would eat them in August. if they could g-et them, long after the ~Iassa
chusetts and :New Hampshire crops are out of the market. 

We are too apt to imitate one another in all our work. In one section 
of the country a few men are successful in producing a certain crop, 
others follow them and that neighborhood gets into that one rut, and 
you all produce one crop. The men who are succeeding in agriculture 
and in fruit growing are the men who strike out in new lines for them
selves. The men who succeed in manufacturing lines are those who have 
individualized their own work, made themselves known by making a 
special product. And so it is with us farmers. vVe follow along the 
same lines that our grandfathers and fathers did, or even that we our
selves started in; but we must adapt ourselves to the times, and there is 
a wonderful growing demand for these fruits and some one has to supply 
it. Why ;;hould it not be you people here as well as sonw one else? To 
give you some idea of. the wonderful increase in the small fruit business, 
I will give you a little instance. I have been a lover of fruits from a boy. 
I was born on a farm, reared there and had tu stay there; but my taste 
was in fruit-growing lines and so I drifted entirely into that, and I thank 
the Lord that he headed nie that way. ln my boyhood days the city of 
Hartford. to which I lived adjoining, had a population of more than 
40,000, and at that time there was but one comnH'rcial establishment in 
that city that sold fruit. Stanrling in front of that store one da~·, look
fog at the pineapples and other fruits that were there~ the proprietor, 
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who was standing outside in his shirt sleeves, slapped me on the shoulder 
and said, "I have sold six bushels of strawberries to-day! What do you 
think of that"?'' I thought it was wonderful, and I hoped the time would 
come ·when I could grow two or three bushels. There were at that time 
in the county but two commercial strawberry growers, ancl they both 
brought their fruit there for him to sell. A few years ago I took a 
spedal census, and I found more than 200 establishments in Hartford 
selling berries: and they are selling over 600 bushels a day. An increase 
from six bushels to six hundred in a short lifetime. I was talking with 
1Ir. J. E. Eddy at our last po mo logical meeting two weeks ago, and he 
said they were consuming 1,000 bushels a day in the height of the season. 
,Tust think of that! An increase from six bushels a day to 1,000 iu the 
last thirty-five years, and the population now is less than 60,000. An 
increase of thirty or forty per cent in population and 1,000 per cent in 
the consumption of berries. And that increased consumption is going on 
everywhere. Since I have been in the business I have heard about its 
being overdone, and the market is occasionally overstocked, but it is with 
poor goods. There is never an over supply of the best goods. Of course 
you could all go to raising strawberries and overstock the market here. 
You have to find a market that wants the goods and the time it wants 
them, and then you will get your money back, there is no question 
about it. 

I cannot come here and tell you just what varieties to plant and just 
what soil to plant them on. You must work out those problems for 
yourselves. Those of you who are growing strawberries here can tell 
the farmers about that better than I can. I can give you a few hints, 
and I do want to stimulate your thought in the line of these choicest of 
fruits. I have in mind that possibly currants would be a very profitable 
crop here. I have friends in Nova Scotia who began planting currants 
for the Boston markets a few years ago. 'rhey planted a few acres at 
first, and within the past year they }:lave said they intended to enlarge 
their operations, one to about ten acres and the other to about eighty 
acres. They say they are very profitable, and I believe you here would 
find the currant a very profitable crop. It is hardy, very productive and 
long lived. You could not get half as much from an acre as from an 
acre of strawberries, but it will not cost nearly as much to produce them. 
The cost of production is very small as compared with strawberries. 
They should be planted in check rows, perhaps five or six feet apart each 
way. The bushes when a year old need cultivating six or eight or ten 
times during the season, the more the better. 'l'hey will require two 
years' growth before they will come into bearing at all. The first year 
they might be planted between potatoes, and the next year given the full 
use of the ground. 'l'he third year they will come into moderate bearing 
and the fourth yP,ar into full bearing. And then if fed, cultivated and 
judiciously pruned they will bear almost indefinitely. 

A good currant crop may be kept up for fifteen or twenty years and 
sometimes more, though if forced to their utmost you will get the best 
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returns within that time. The yield on naturally stony soil will be in 
the neighborhood of one hundred bushels per acre. And these ,vould 
come into the market when there is no competition. It is a good thing 
to be just ahead of or just behind the other fellow, and with currants it 
is a good thing to be just behind. The bulk of the market ,vill come in 
perhaps :Monday or Tuesday. Everybody picks them and runs them in 
the first of the week. 'rhe mistress wants half a bushel and she consults 
Bridget. wrhe ironing won't be done before Wednesday night, and 
'l'hursday I have all the swaping to do, and I couldn't get at it before 
Friday." And by that time they are all gone. Not half of them come 
into the market when the people are ready to handle them. We find an 
advantage with the Victoria in that they will stay on the market for a 
week or so. We hold them until the others are out of the market and 
then double up the price. And I believe that as your currants up here 
come late you would find a good market for them. Currants are never 
sold at a very large price, and the market is never overstocked, but is 
always steady. From $2.50 to $~.00 a bushel is the whole':lale price. 
'l'hey are not perishable on the way, and you could ship them by freight 
at a moderate cost. I think the strawberry and the currant are the two 
small fruits that should be considered here from a commercial stand
point. 'rhe others will come in their places, red raspberries next and 
black raspberries fourth. 'l'here is a moderate demand for gooseberries, 
but none of the markets hand.le them in any large quantities. Choice 
gooseberries are in moderate demand, and the manufacturing towns 
where there is a great number of English population buy more than any 
other places. Blackberries would come late and come in competition 
with peaches; that is the one objection to them. 

DISCUSSION. 

· Ques. What do you consider your best variety of red currant? 
Ans. This best variety depends upon a great many things. The 

largest and choicest currant is the Fay, but it is fickle. The Fay oncer
tain soils is very vigorous in growth and very productive. On other soils 
it makes but a moderate growth and is a shy bearer. It seems to bear 
itself out in three or four years. If liberally fed and properly pruned it 
may bear enormously for three or four years, but will not bear so heavily 
after that. 'l'he old Cherry is probably the best known and the most 
generally planted. It is a fine currant but makes a straggling bunch. 
'fhe Victoria is a medium sized currant, a little larger than the old red 
Dutch. It is vigorous in growth, holds its foliage until late in the season, 
holds its fruit for a week or ten days and makes a good jelly. For all 
around purposes I consider the Victoria the best of the currants that are 
well known. Do not plant anything that h::is not a good foliage, 
especially in a trying climate like this. A good foliage is an indication 
of character and strength and is of great value. 1\Iy experience is that a 
bush or tree that holds its foliage late in the fall is in a better condition 
to stand the winter than one that sheds its foliage early. 
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Ques. In regarci' to propagating gooseberries and currants? 
Ans. Currants are readily propagated. In the fall after the foliage is 

off cut the new wood of the season's growth into sticks six or eight 
inches long, as may be most convenient. An eleven inch stick you could 
cut in two, but you could hardly do this ,vith an eight inch stick. Try 
to make them six or eight inches long; then take those cuttings and 
bunch them up, putting the tops all one way, and bury them in sand in 
the cellar, or if you wish in a side hill where there is a good drainage; or 
plant them directly in the field where they are to grow. Plow a piece of 
land in October-plow it thoroughly, and stick them in the ground with 
a dibble, or in any way to get them so that they will be level with the 
ground. Tread them down and cover them with a heavy mulch. In the 
spring take off the mulch and tread down again. I prefer to put them in 
in the fall. l\Iany keep them in sand and put them in in the spring. 
Gooseberries may be treated in the same way, but unless you have a cool, 
moist spring not more than forty per cent of them will start, and not 
more than half of those will take root and make a good growth. The 
general custom of most propagators of the gooseberry is, in midsummer 
when the plants are growing well, to bank right up around the bush with 
earth three or four inches above where the sprouts are growing, and the 
most of this young ~rowth under the earth will take a little root. In the 
fall cut those off, and in the spring plant them in nursery rows. 

Ques. What are the qualities of the Moore's Ruby? 
Ans. It is one of those new varieties that none of us know very much 

about. I know that it originated with Jacob l\Ioore, of Brighton, N. Y., 
but I know nothing about it myself, only as I have seen the samples of 
fruit. It is of the Fay type, not quite as large a berry but a little better 
bunch, perhaps. 

Ques. What can you tell us about the Prince Albert? 
Ans. It is another one of the newer varieties that is not generally 

grown. I think it originated in Indiana, and I believe it is grown a little 
in Central and -western Xew York, but I know nothing about it from 
experience. ~Ir. Willard of Geneva thinks very highly of it. It is a 
good grower and a good bearer but of a poor quality. 

Ques. What about the Long Branch Holland? 
Ans. It is fair, but not so good as the Victoria in any way. A good 

many nursery men put this out for the Fay. 
Ques. ,vhat are you raising for a commercial strawberry now? 
Ans. I am planting more of the Greenville than anything else. The 

Greenville, Bubach, Lovett and Princess I am planting most extensively. 
I have 25 acres in commercial fields and those varieties predominate. 
'fhen I have many other varieties in test lots. 

Ques. Have you tried the l\farshall? 
Ans. I have. It is a vigorous growing plant with heavy foliage, but 

it is rusting and it is not a safe plant to put out. It grows some large 
berries of good quality but not in great quantity. I paid ten dollars a 
dozen for th~ plants that I bought, and I have several thousand now that 



STATE PO:\IOLOGICAL SOCIETY. 71 

I would like to sell for ten cents a dozen. l would not advise anybody 
to take them at that price. I do not think the :;\farshall is going to be a 
success. 

Ques. Is the tree cunant a success? 
Ans. ~o, sir. One of the troubles of currant culture is the currant 

borer. If you have gro,'rn a single stem and that is bored and killed 
your jig is up for that bush. But if you have them in bush form the 
killing of a single cane will not hurt your bush. 'fhe tree currant is 
nothing but an ordinary cane made to grow tall by cutting off the buds. 
It is a mighty taking name and the tree agents get a big price for it. 
,vhen you can buy currant bushes at fifty cents a dozen they can sell a 
tree currant for a dollar a tree. The tree currant is a little novelty, but 
I think there is no advantage in gathering the fruit. 

Ques. How do you deal with worms? 
Ans. I give the bushes one or two dustings with dry hellebore, mixed 

with a little plaster. 
Ques. How do you apply it? 
Ans. With one of those dusters that are made for that purpose. 
Ques. Have you ever had any experience with the fly that lays its 

eggs in the cmrants causing them to drop? 
Ans. I have not. I have heard of it in some sections. 
Prof. HARVEY. This is a serious pest in Southern Maine. It begins 

with the larger ones 1 sting·ing them on the upper end, and continues to 
sting as long as they last. 

Prof. HARVEY. I spent a whole week last year on the head waters of 
the Kennebec about Jackman, and all through that region I did not see a 
single blackberry. I found on the mountain region over towards Sandy 
bay some blackberry bushes, but not the high bush blackberry common 
in the- southern section of ~Iaine,-another variety of blackberry. I do 
not know the reason for this unless it is that the high bush blackberry is 
a more southern species,-its natural habitat is further south. I can see 
no reason in the soil or anything of that kind, to account for its not 
growing in Aroostook county, but simply in the fact that it is a species 
of plant that reaches its northern limit. It is not an arctic plant, but 
belongs to the New England flora. 

Ques. Are there any better varieties of the blackberry than the 
Agawam and Snycler? 

Ans. Not for this lattitude. The Agawam is one of the most hardy 
varieties for New England. The berries are medium in size, and it is 
one of the best blackbenies for table use. Very large berries are showy 
but of inferior quality 1 having a large core in the center. 

Ques. How many strawberries did you ever sell in any one year and 
how much did you get for them? 

Ans. I never keep run of the amount of money [ get, it varies with 
the year. Sometimes I will get four or five or six thousand dollars, and 
again not as many hundred. The yield varies from fifty bushels in a dry 
season up to 150 or 200 bushels. 'fhe greatest drawback to successful 
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strawberry culture is the lack of moisture just at the time when the crop 
is in fruitage. You may cultivate the plant through the whole year, and 
have it blossom and set the green fruit and the fruit begin to mature, 
and then in the two or three weeks in which it is maturing if water is 
withheld you may lose half or two-thirds of what the yield might be if 
liberally supplied with water. 'fhe strnwberr§ needs a liberal supply of 
water. On this account this past fall I have been building a system of 
water supply for the purpose of irrigation and now have between fifty 
and sixty acres that I can irrigate thoroughly. So [ will never haye any 
more trouble with short strawberry crops on account of lack of moisture. 

Ques. Is there any danger of strawberries getting too much water? 
Will it do to put them on low, moist ground? 

Ans. Strawberries do not like wet feet any more than you and I do. 
No plant will thrive well with wet feet. The strawberry wants well 
drained soil. and a liberal supply of moisture working through it. It will 
thrive on low ground well under-drained. On some of our deep, moist 
valley soil certain varieties do wonderfully well, but you need the drain
age, you do not want soaked ground. 

Mr. ALLEN. Mr. Fitz in Washington county told me that they wrote 
him from Boston ar..d offered him twenty-two cents a basket net for his 
berries, and quite a number of the growers in that section availed them
selves of that ofter and seut their berries to Boston and got this price for 
them. One man received $1,500 net. The berry was this Quoddy Belle, 
said to have originated on Quoddy Head, a large berry with a nice color 
and fine flavor. I have been taking some interest in this berry, and have 
got the names of some of the growers, but have not had time as yet to 
get at any facts relative to it. I think it must be a variety that came 
from some other place and sort of drifted into that narue, although it 
may have originated there. I think it must be a very fine berry because 
the Boston market catered to it in enormous quantities this year. If you 
can grow that berry here in Aroostook county and ship it to Boston, as 
you have a through line, there is almost no end to the money that you 
can get out of your berries. There are possibilities to you here in Aroos
took county that we haven't in any other section of the State, except 
possibly the eastern section; and if you can get hold of the right end of 
the string and take hold of it in a business ·way I believe that those who 
are situated so that they can grow strawberries will find it greatly to 
their benefit to do so, and that it will hring pleasure to their homes. It 
is a grand crop to handle. You will find the growing of late varieties of 
strawberries for the Portland or Boston markets one of the best things 
you can engage in. 

HON. LLEWELLYN Pow.1ms. I came in here to listen and not to speak, 
and I confess that I have been very much edified. I think that the gen
tleman has given instruction that must be beneficial and valuable, and I 
could only wish that a larger number of our people from the southern 
and central part of Aroostook county had been present to listen to him. 

1Ve all know this-that if we would eontinue the prosperity that we 



STATE POJ\IOLOGICAL SOUIETY. 73 

have had during the past ten or twenty years we must diversify our 
crops. 'l1here is something wrong here in Aroostook county when you 
are selling a barrel of potatoes at forty or fifty cents, and paying the 
same amount for a peek of apples. ·we want to change that, and we want, 
so far as we can in this county, to diversify our crops. 'l'here are some 
thingR about this small fruit culture that perhaps you and I understand 
better than those who have not been here and spent years with us. In 
regard to having an abundance for our own use, I think we have quite an 
abundance of it now throughout the county. We do not raise very many 
of what we call cultivated strawberries, but throughout all of onr 
field1, in the southern part of the county we can go any day and get the 
most delicious of field stra·wberries, in their season, and they can be 
bought for ten cents a quart in abundance. I like them better than 
any cultivated ones that I have been able to get. But we never 
have been able to do anything sending those away. We have no market 
this side of Boston, and I have never known of anything being done in 
shipping them. So far as the raspberry is concerned, there is no part of 
the world in which it grows wild so large and bountifuliy, and with so 
good a flavor, as in this county. For several weeks in the summer you 
cannot ride out on our roads but you can get out and pick all you want 
almost anywhere, and as has been said ,ve ship them by the carloads. 
But we have to ship them so long a distance that we can only sell them 
for making raspberry wine. I have seen the cultivated raspberry in 
Massachusetts, and [ think that I have never seen the red raspberry 
growing any better or larger than on a great many bushes here in this 

· county. 
As to the blackberry, there are not many of them in our county, but I 

can think of places near Houlton where I can find quite a number of wild 
bushes bearing blackberries. I have never seen better cultivated black
berries than on the farm of Senator Nutter. 

I am confident that we can cultivate these small fruits here, but the 
difficulty that stands in the way of most of our people, for we have not 
accumulated capital, iR that ·we must have ready returns, and be sure of 
returns. The market for strawberries is far oft, and if we get them into 
the market they go in late. While strawberries from the south which 
are poor, green things will sell, coming so early, yet if you put that same 
kind into the market and have it last I do not think it will sell at all. 
The gentleman says truly that the strawberry is something that is wanted 
all the year around, but I would rather have my crop go into the market 
first than last. 

These remarks apply simply to Aroostook county; the climatic condi
tions are somewhat different in the center of the State. I have only 
known one or two years in which tomatoes would ripen here, but they 
will ripen in Somerset county. One reason may be that we are much 
higher, and cold depends, especially in the night time, quite as much 
upon height as it does upon latitude. We have cool nights always, that 
is why we grow such large crops of potatoes and grain. 'file rust does 
not trouble them. 
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I have no doubt that we might be able to raise some varieties of straw
berries and ship them and make much more money than we are making 
to-day, and I hope that some one will try it. )Iy opinion is that certain 
other fruits, like these apples here, would not grow as well here as in 
other parts of the State. I think that while we have a very excellent 
soil for the growing of strawberries, it is a different soil from that in the 
valley of the Connecticut. ::\Iy recollection of that soil is that it is of a 
sanely character, a granite formation the same as in the central part of 
our State, while our soil here is a limestone shale formation, from the 
geological standpoint. 

Expressing a wish and hope that all here will profit by this meeting, 
and expressing my gratitude to the gentleman from Connecticut, I will 
sirnply ~ay that I am very glad to be here. I came to listen and I have 
felt fully repaid for coming. 

TIAISI~G FRUIT FOR PROFIT. 

By CHARLES E. ,VHEELEB, Chesterville. 

I do not believe it is possible for a man to start in on orchardiug· and 
make a success of it unless he has some faith in the business and a good 
deal of faith in himself. You must have some stick-to-itiveness to suc
ceed in growing apples. It is different from planting a crop of potatoes. 
,vith potatoes you plant to-day and in a few weeks harvest your crop. 
With apples you plant perhaps for others to reap. Still men who are 
much older than myself have planted orchards and are to-day receiving 
good returns for their labors. One gentleman in my county, perhaps as 
old as any one there is here, who has the largest orchard in the State of 
)laine, is still setting out trees. He commenced years ago, and people 
thought that he was foolish, for those trees would never pay him; but 
they are paying him to-day and it may be that he will live, even, to pick 
the apples from trees that ·have been set within a very few years. Here 
in this county you have a soil, it seems to me, upon these hardwood 
ridges, that is peculiarly adapted to the growing of fruit trees. We say 
that good, strong corn soil is good orchard land. Those high elevations 
or swells of land in the western part of the State are adapted to the 
growing of an orchard. Are not these hard wood swells of Aroostook 
county just as well adapted to this pur]!ose as those of other portions of 
the State? As far as the soil is concerned they are, I think. But when 
you come to the consideration of what kind of trees you will plant, the 
varieties selected will have to be different. 

A few weeks ago in looking over some of the old reports of the Maine 
Board of Agriculture I saw in one of the reports a remark which I think 
was made by Goodale in talking on the subject of fruit growing, that 
1\Iaine was too far north for profitable fmit gro,ving. TLat was years 
ago; and I have heard old people in my section say that it was consid
ered rather doubtful years ago if fruit could be raised in )Iaine. But to-
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day the hillsides of Franklin county are well covered with orchards, and 
they are paying. Years ago the Baldwin was considered rather a doubt
ful variety, but it is not c.onsidered so to-day. The best paying orchards 
that we have are of Baldwins. In the earlier times seedlings were used, 
but to-day it is grafted fruits for the markets; and it may be that in 
years to come some of the varieties ·which are being perfected here will 
pay you well. Why not be setting out those seedling trees, caring for 
them and growing them as the climatic changes take place with the fell
ing of the trees and the clearing of the forest? Why will you not then 
be ready to have those trees retopped to some useful varieties which you 
have found to be a paying kind here in Aroostook? I think it may be 
well to start your orchard in that way. I ,vould not advise any one to 
set out an orchard from kinds that you would purchase of a tree agent. 
You must have something that is peculiarly and particularly adapted to 
this Aroostook climate. Dudley's Winter is well adapted to it, and with 
some of the other kinds mixed in for cross fertilization, as was spoken of 
in the ta'lk on sma11 fruits last evening, may give you good returns. I 
kno,v there are men in this county who are trying many varieties. One 
gentleman told me he had eighty-three varieties. If you will take the 
pains to go and see those who are experimenting upon this line of work 
you can soon find out which kinds are adapted to your farm or your loca
tion, and that will save you many dollars, perhaps many years, in grow
ing your orchard. 

I think the majority of the people who are setting trees in the western 
part of the State are setting them in the turf. You will find a few 
orchards that are cultivated, but a very few; and it is in some old fields 
or pastures that the most of the trees are set. I believe when a man is 
going to raise apples for commercial purposes, the best way is to take a 
good field and give it good care and c11ltivation, and set your trees there. 
And I will tell you from my personal experience how we have set out 
our orchard. vVe measured oft our fields and set the trees in rows two 
rods apart each way. vVe dug a large, deep ditch (do not be afraid of 
getting it too large, you will not do that) throwing the dirt and turf on 
the upper side. •rwo men can wark at the business better than one. In 
throwing the dirt on to the upper side you will find that it will work 
down a great deal easier if you are putting it in with a hoe or with your 
hands than it would if thrown on the lower side. If the hole is too deep 
dump your sods in the bottom. 'l'hey will in time deeompose and form 
a natural plant food for the young roots. Trees that are well set out 
have a good start. In the manuring of these young trees we never have 
used barn manures. vVe prefer some kind of commercial fertilizer. I 
have used muriate of potash and fine ground bone at different times with 
very good results. 'l'he trees seem to grow and thrive finely upon that 
kind of feed. The only great setback with me in the growing of a young 
orchard has been the amount of care that has been required to keep the 
borers out of those young trees. I do not know as you are troubled with 
borers here, but we are in our section; and from all those old trees that 
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are in the pastures of some neighbor's lot that you cannot attend to. in 
which the borers seem to thri"ve well, they will come out and infest these 
young trees. We go over the trees twice a year, the latter part of May 
or the first of June and the last of October, and take them out. They 
are easily found and with a pen knife you can destroy them before they 
get inside of the bark to do much damage. That is the only pest that 
has ever troubled us, excepting that a very few trees that came out of 
one nursery were troubled with bark lice. For them we have used ashes 
in a misty morning before the foliage starts, just throwing the ashes into 
the tree. 'l'he bark being moist, the lice are destroyed. There may be 
something better in the way of spraying, but this has always worked 
well with us. 

I think one of the best things for the protection or growth of a young 
tree the first year is to have it well mulched, using some coarse manure 
if you have it. Horse manure and straw seem to be well adapted to 
keeping the soil moist and keeping down the weeds. If you haven't this 
to spare use some coarse swale hay, or something that you can find in the 
pasture, brakes or the like. About the middle of August there is always 
spare time and plenty of such material can be cut and put into the barn 
to be used the first thing in the spring. I have practiced that and like it 
well, perhaps running it under the cows or horses. If you do not want 
to do that you can simply take it from the barn and put it around the 
trees. Some leave it in large heaps in the field, but we have generally 
put it into the barn; and running it under the cows or horses makes a 
better mulch than just the bare grass or weeds. I do not believe 
that just the bare wild grasses or the brakes that you get in the pasture 
are worth much as a plant food, but they serve to keep the soil moist, 
and the trees seem to thrive in a cool, moist soil; and they also keep the 
weeds down. 

In our fields where the trees are set we have spread it on in the fall 
and plowed it under, putting it down where the young roots can feed 
upon it, and the trees show marked growth. They look as though they 
enjoyed feeding upon that kind of food. In some of the sections where 
trees have come up, (volunteer trees as we call them) we fence off an acre 
or two and put some hogs in. 'fhey will turn over the sod and break up 
the soil, and as far as you can see that piece of orchard you will see the 
rank green foliage, sho·wing that something has been going on there. 
I do not believe His particularly the voidings of those animals that does 
this, but the breaking up of the moss bound grass roots, the breaking up 
of the different parts of the plant food in the soil so that the trees can 
take hold of it. That has done the work rather than the manures that 
any creatures leave there. Good tillage is as good a thing in growing an 
orchard as it is in growing a corn crop. I have found that where I 
worked around the trees, even if I did not put on any fertilizer of any 
kind, those trees did far better than those which were just left alone with 
the bare mulch of manure and wild grasses. So I believe that cultirn
tion is as good in the orchard as it is among your potatoes or your corn 
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crops. You sometimes hear that it is unwise to plow an orchard, but 
how old must an orcl;l.ard be when it is unwise to plow it? I have trees 
that have been set five or six years and we are plowing that orchard, 
turning all one way, and turning every foot of that land up snug to the 
trees. We think we can do this better with a pair of cattle than with 
horses, and with a good side-hill plow or swivel plow we turn every foot 
of the ground. 'l'hose trees showed marked growth last year and with a 
very light manming. ,ve planted it with corn, and I think that a crop 
like com is far better adapted to an orchard than some of the grain 
crops. It leaves the soil in rather a better condition than simply sowing 
on some grain. 

Protection with us means something-protection of the trees in the 
winter from mice. There are various ways in which we protect them. 
One that is practiced a great deal i:S heeling down the snow around the 
tree. As the snows come on we tread that snow clown compactly and 
the mice hardly ever trouble the trees. Others put laths around the 
tree, cutting them four feet long, and making a box right around the 
tree, tying it with small wire, the thirty-two steel wire that comes with 
small bobbins. 'fhat protects the tree from the mice and we have never 
lost any trees with that method. Some use tarred paper, but it is more 
of a job to get it on and it is more difficult to keep it over for: the second 
year. Putting it on the second time is quite a job. The laths can be 
easily taken off and put away and put on the second or third time. In 
fact I do not know why they will not last a lifetime, almost, if you keep 
them properly housed. I do not know as there is any particular need of 
tying those laths on with more than one strand of wire. 'l'he first year 
we used wire at the bottom and a string at the top, but later on we have 
put the laths on earlier in the season and pounded the bottom of the laths 
clown into the soil and simply tied the top. ,ve used the wire because 
someone had used wool twine, or lighter twine, and the mice had gnawed 
it oft so that it had broken and the sticks tumbled down. And as this 
farm that we were cultivating was a back farm where we do not go very 
often in the winter or late fall, we used this small steel wire. It is cheap 
and we feel as if it were surer than a string. 

DISCUSSION. 

::\Ir. HALE. I think this whole subject of apple culture is one of very 
great importance. These questions as to the plowing and methods of 
culture of course might be local questions very largely, but on general 
principles where culture can take place I certainly agree that level cul
ture is the best. If our friend here has a field which needs dead furrows 
between the trees at certain distances each way, that land is too wet to 
plant an apple orchard oµ anyway. In regard to backing the furrows up 
to the tree to give the tree nutrition. I would just as soon think of 
standing in a plate of soup and hoping to absorb food that way, as to 
think of getting nutrition into an apple tree right at the base of the tree. 
I put my plant food out in the middle of the row, where this dead furrow 
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would be, and the roots go out there and feed upon it. I do not think 
they absorb food just at the base of the tree verr much. 

All these questions of cultivating the orchard, of plowing or not plow
ing or plowing with a side-hill plow are local questions. It depends upon 
the character and condition of your soil. A thorough culture of some 
kind is needed; shallow culture and level culture will bring the best 
results. If you have a rocky hillside yon must adapt yourself to the 
situation, and feed the tree from the top; let food and mulch take the 
place -0f cultlvation. But ,vhere it is possible to cultivate there is nothing 
that will equal cultivation. It stimulates a vigorous, healthy growth. 
·where the very best of culture is given you have a vigorous growth, a 
tree or plant that is less susceptible to disease than it would otherwise 
be. I believe the apple question is one of great importance. The apple 
tree planting of New England is not beginning to keep pace with the 
consumption of apples, and there is no better opportunity for a sure, 
safe income for the New England farmer where the soil and climatic con
ditions are suitable, than to plant a large, permanent apple orchard of 
winter apples. I believe it is the largest industry that is open to us 
to-day. You have no idea of how the apple consumption is increasing, 
to say nothing of the export trade. There are a few large orchards in 
New England but there are more old trees than young ones. There are 
but few well cared for orchards. I have a friend away down in New 
Mexico who is urging me to come down and help him plant apple trees, 
and he hopes to sell half of his apples in New England; and he cannot 
begin to grow as fine colored or flavored apples as you can in manv sec
tions in Maine. I believe you can get rich in Maine by gro,ving apples 
at $1 a barrel, but you must do it on a business basis. Plant large 
orchards, feed liberally, cultivate thoroughly, spray and thin your fruit 
every year. 

'l'hey talk about off years in apple culture. 'l'here never ought to be 
an off year with an apple tree unless it is in the hands of an off man. 
Once in a while climatic conditions may kill the buds, but there is no 
reason why a tree should bear one year and not the next. Judicious 
bearing every year is the natural condition of the tree; but if you let it 
over bear one year, and do not let it have nutrition enough to de-velop 
that fruit and the germ life of the new fruit it does not make any new 
buds for the next year. But the next year it has time to make the buds 
for the following year, and so it goes, steady by jerks. It is just as essen
tial to thin the apple as it is to thin the peach. You find the finest 
peachesi pears or plums on the market are from trees where the fruit 
has been thinned. And if you want a fine crop of apples every year you 
must thin the fruit from the time the tree begins to bear. If a tree when 
it begins to l)ear wants to produce twenty-five apples do not let it pro
duce more than five; the next year if it would ·produce fifty, let it pro
duce but twenty; and the next year if it would produce 200, let it pro
duce only fifty. 'l'hen yon have left vitality in the tree for future years. 
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RAISIXG APPLES FOR PROFI'I1. 

By CHAHLES s. POPE, Manchester. 

In former years the raising of apples was considered of secondary im
portance, or more properly speaking, what was obtained for apples was 
considered clear gain, as very little was expended in the orchard, it being 
left to care for itself. When the land was first cleared and the soil was 
rich in humus and potash, before we were troubled with the myriads of 
insects and diseases, the orchardists received a good crop without any 
extra effort, but under present conditions, if the trees are treated as in 
former years, or I should say, neglected as they generally were, a good 
crop is obtained only when all conditions are favorable. In such a sea
son the country is flooded with apples, the price is low, and the profit 
correspondingly small. 

rrhere is a general complaint throughout the country that the apple is 
not as productive as in former years, and it behooves us to make a special 
study of the conditions which obtain at the present time, if we expect to 
raise apples with profit. 

No farmer would expect to raise a crop of corn or potatoes on the same 
land, year after year, without the addition of some fertilizer. Have ,ve 
done the same in the orchard? 

Fifty years ago A. J. Downing claimed that it would amply repay the 
farmer if he wished the trees to continue in a healthy bearing condition, 
to manure them as regularly as any other crop. 

The farmer has succeeded so well in raising apples without care or 
expense that he cannot see the necessity for tillage in the orchard, and 
yet it is plain that under proper conditions the best results can be 
obtained by this method. I would not advise putting the plow into an 
old neglected orchard where the roots are near the surface, but where 
cultivation is commenced as soon as the trees are set and continued every 
year, the roots are forced so low that they are not reached by the plow 
and therefore are not injured. 

)Inch of our land which is adapted to apple growing is too rough and 
rocky for tillage, but we must remember that here we should make the 
conditions as near as possible like those in the tilled land. 

The apple tree makes most of its growth in the early part of the season 
and if the orchard is in sod, the heavy growth of grass in ,June carries 
off a large portion of moisture and the roots which nearly all run near 
the surface, suffer for water; this means also suffering for food which 
can be obtained only through this medium. Suppose you visit your 
neighbo1:'s barn and find his cows suffering with disease, covered with 
lice, furnished with a small quantity of hay and half of this stolen by 
the sheep and colts, running loose in the tie-up. Although at times the 
water supply is short these trespassers will take the lion'g share. rrhe 
owner appears and says he is getting very little income from his cows 
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aud declares in vigorous language, that there is no money in dairying. 
,v-ould you not laugh in his face or to spare his feelings, change the sub
ject? Look at home. In the treatment of your orchard are you not mak
ing the same mistake? Probably not one orchard in ten has half the food 
it really needs and the grass is taking a large share of this, together -with 
the moisture which the tree can ill afford to spare during our summer 
dronths. It is a parallel case and we would do well to study it. In most 
soils we do not believe i~ possible to obtain good returns from the orchard 
and at the same time carry off a heavy crop of grass each year. l\Iuch 
better would it be to keep the grass very short with sheep, or still better 
by allowing the pigs to destroy the entire turf and work in a little ferti
lizer each year. A heavy mulch, sufficient to kill the grass might be 
preferred, if enough could be obtained. Few people are aware how far 
the roots extend and are apt to be satisfied with covering a small surface 
beneath the tree. It is frequently mid that the roots of trees extend as 
far as the top, when in fact in good soil they extend twice as far, and in 
poor soil they run much longer distances in search of food. As the roots 
run so much deeper in the well cultivated soil it is at once apparent that 
in cases of severe drouth such trees will suffer less than those which are 
mulched in the manner which is commonly practiced. 

Where the land is plowed and the surface frequently stirred, the roots 
are far below the surface, and with the mulch of loose, dry soil to pre
vent the \Vaste of moisture we have the most perfect condition attainable. 
It is not necessary that the trees should occupy the whole ground while 
small, but it will be better for the land to be covered with some crop like 
beans or peas if the ground is stirred often between the rows and suffi
cient fertilizer is used for the support of both plants and trees. 

Few people are aware of the amount of fertilizing material needed in 
the beariug orchard. It has been shown by careful experimenting that 
much more is required than for a crop of wheat. An acre of orcharding 
in full bearing will take annually from $15 to $25 worth of fertilizer from 
the soil. 

If the trees fail to give good returns after beiug well fed, let us look 
further. First, to destroy the insect enemies. 'l'he bark louse, the bud 
moth, the leaf roller, the borers, and some others cannot be kept in 
check simply by the asking. While the fungus diseases which are doing 
so much damage in a moist season will still continue to ruin the fruit of 
those who will not take the pains to apply some remedy. 

The advent of the spraying pump will, no doubt, prove to be a great 
boon to the progressive orchardist, and while insects and diseases will 
ruin the fruit of the neglegent, they will serve to clear the market, and 
those who have choice apples will be well repaid for the extra trouble 
required to keep them free from their enemies. It is impossible to tell in 
the early part of the season whPther the fruit is likely to be injured by 
the apple scab, but we should spray as a matter of insurance for the , 
scab, and it will not all be lost time, as we can add the arsenites at the 
proper time for the insects which like the poor "we always have with us." 
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"\Ve think one of the greatest obstacles to any immediate improvement, 
lies in the fact that too many of om orchardists cannot see the need of 
any radical change in their orchard management. They do not have 
faith enough in the methods which are now recommended to expend the 
time and money required and are satisfied with too small returns. If 
they decide to try a tittle experimenting it is in a half-hearted way, and 
this particulal'ly in the matter of spraying for the apple iscab. Squirting 
a little Bordeaux mixture once or twice during the season, without refer
ence to time or manner will be of no perceptible benefit and many an 
orchardist has condemned the whole thing as a humbug after a little 
experience of this kind. 

)Inch in the same line is the fertilizing \Vhere the manure is piled 
around the trunk of the tree and mulching which is kept in close quarters 
for fear of killing too much grass and thus shortening the hay crop. 

Now I would not have the orchardist think that spraying, even in a. 
thorough manner, is the only requisite for perfect fruit. 'l'he tree must. 
first be furnished with plenty of food and the ground kept in good condi
tion. ~upplement this with spraying, using the proper mixtures at the 
right time, in a thorough manner and he can be as sure of good returns 
as from any crop that is raised on the farm. Greater care should be 
taken in the selection of varieties. Not only to take varieties suited to 
soil and location but to discard nearly all the new varieties which are 
not known in the market. Buyers pay the best prices for the old 
standards. 

It is now believed by those who have made investigations that the 
blossoms of certain varieties of apple need to be fertilized with pollen 
from some other variety to give a full crop, and when the Bellflower, 
Spy, King, Talman Sweet and some other varieties which are more or less 
self sterile. are planted, some other varieties should be planted in the 
immediate neighborhood, to ·furnish pollen. 

Do I lu~ar some one ask, Can we, with all the labor which is now 
necessary to grow good fruit, compete successfully with other eections 
where the soil is rich and the trees grow rapidly and come into bearing 
earlv? Let us look at both sides of the question. Do we not possess 
some advantages? On the rich prairie soil whole orchards are frequently 
killed by the sudden changes of temperature in winter, and even as far 
north as New York, the chief difficulty in raising fruit is the late spring 
frostA, which destroy the crop, added to this, a price so low in seasons 
of plenty that they are allowed to rot on the trees, in some sections. 

The risk from spring frosts in :Maine is so slight that few people ever 
consider it a possible factor when planting fruit trees, and for the past 
thirty years, good apples have never lacked for a market at double the 
price it costs for picking and marketing. Take notice. I said good fruit 
and this is what I am urging upon our orchardists, that in the better care 
of the orchard, fertilizing, pruning and spraying together with more cue 
in picking, sorting and marketing, lies the secret of money making in 

6 
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the orchard. The solution of the problem is not to see how much can be 
gathered from our trees without giving anything in return, but rather 
how great expenditure of time, money, and generous intelligent care can 
be made profitable. 

DISCUSSION. 

M:r. HALE. 'l'he subject of this paper by the ex-president of the 
society is of great importance. ·we farmers and land owners generally 
put too much stress, however, upon the mere matter of production. It 
is one thing to produce a crop, it is another thing to sell it. We farmers 
and land owners perforce of circumstances are capitalists, laborers and 
business men all combined. ~foe-tenths of us forget that we are any
thing else but laborers. We work too hard and think and plan 
too little. We have capital invested in our business, and we put 
labor on top of the capital; and if we have put brains to work with 
it we get good result~. When we get good apples we are only half
way along the road to success. 'l'he business man's end of selling them 
is a big end. We should study first what the markets want, not what 
some tree agents tells us we want; and as a rule it is big, red apples. 
And you will .find out, as }1r. Pope has found out, that the highest prices 
are paid for the fruit that reaches the market in the finest order. They 
pay for style, weight and honest packing all the way through. Then 
find a commission man who appreciates that kind of goods. Well grown 
and well packed fruit is half the battle; then put in the hands of the 
right man in the right market at the right time and it brings the dollars. 
Apples may be produced for fifty cents a barrel. 'l'he question whether 
you sell them at fifty cents or three dollars a barrel lies very largely 
with yourself. If you produce fift.y cent apples you will find somebody 
that will take them. If you produce three dollar apples you will find 
somebody that wants them. When the market breaks it is the low 
grade goods that hang fire and sell slowly. The high grade ones always 
command a good price. 

I do certainly believe that commercial orchards of good, red winter 
apples, varieties that suit your locality and your soil would be a source 
of great profit to you. You cannot raise the Baldwin or Southern 
Beauty, but there are some varieties that you can raise. I have said since 
I came into the hall that I would have a hundred acre orchard of the 
Dudley's Winter or my name would be something else besides Hale. I 
believe if some of you farmers here who have 100 or 200 acres of good 
land would have the gimp to plant 100 acres to apples they would call 
you bloated bondholders, your profits would be so great from that 
orchard. But do not do it unless you like apples and like trees. If you 
love potatoes and would rather pick up potatoes than apples, keep on 
with the potatoes, and you will probably make something out of them. 
But if you enjoy seeing a tree grow and enjoy handling fine fruit, you 
will not only get great fun but ten times as much money out of it. The 
greater quantity you gro-w the easier you can sell them. When you have 
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a quantity you can afford to advertise and buyers will come to you, 
markets are opened to you, and things will go all right. You would 
have to test varieties, and find those that will stand your winters here 
and that will bear well, and then I believe they will bring you great 
returns. I would rather have a dollar investefl in an apple orchard in the 
State of Maine planted on the principles laid down in this last paper than 
$3 in any commercial enterprise that you have in your State, and I sup
you have some that are paying 15 to 20 per cent dividends. If a good 
apple orchard handled on the right lines cannot be made to pay more 
than a 20 per cent dividend there is something wrong with the man,
not with the orchard. 

Ques. Will Mr. Pope tell us how he fertilizes his orchard? He did not 
allude to that. 

Ans. I am ashamed to say that we have not fertilized as we ought. 
\Ve have not fertilized anywhere near up to the standard. In the first 
place we have not realized, until within a few years, just where we were 
and just what was needed, and we have kept on setting trees. We have 
put our money into enlarµ;ing the orchard instead of taking care of trees 
already set, until now we are orchard poor. I suppose we have the lar
gest orchard in one block that there is in the State, but that is nothing 
to brag of. If we had the best orchard, the one bearing the most apples 
and raising the apples the cheapest, it would be something to boast of. 
Our hest orchard land, unfortunately, is in a rough pasture. The fields 
:ire clear loam, so we were obliged to go into the rough, rocky pastures 
to get land suitable for an orchard. Here we cannot till as I would 
advise every one who has suitable land on well cleared ground to do. 
We are bringing the conditions as nearly as possible to this til1ed soil. 
If you have a soil that can be tilled and can mulch the whole surface, of 
course using a proper amount of fertilizer, you have the best possible 
conditions. What shall we use for mulching? Very few of us can get 
enough of any material in the shape of straw, meadow hay, ferns or any
thing of that kind to mulch a large orchard. Let us take what is fully 
as good and perhaps a little better, a light, new soil. Therefore keep the 
soil stirred all the time, and you have your orchard in the best condition. 
And that reminds me of what a gentleman said who had a blackberry . 
bush, and it came very dry, and he had grand fruit; while the blackberry 
bushes of his neighbors all about him were all dried up. Some one asked 
him how he kept his bush that way, if he had been turning on water. 
"No," he said, "l water it with a hoe." If you will keep your orcha1d 
watered with a hoe or a cultivator. keeping that loose, light surface free 
from weeds, yon have a perfect condition so that the moisture is not 
passing off. 

But to go back to the fertilizing, where the most of us fail is in lack of 
fertilizer. We skimmed the farm and carried it to the orchard until we 
hadn't much more to take off, and then the question was, what to put on. 
The superphosphates, commercial fertilizers, as we buy them in the 
market, have too much nitrogen for a bearing tree. Nitrogen, which is 



84 STATE P0l\10LOGICAL SOCIETY. 

one of the most rostly ingredients that we purchase, worth about seven_ 
teen cents a pound, is not needed in an orchard, or but very little of it is 
nt"eded after the trees come into a bearing condition. Therefore it is fool
ish for us to pay out so much money for nitrogen ·when we want it for 
phosphoric acid and potash. We have bought mostly pure ground bone 
and muriatA of potash, using what mulching we can get to kill the grass 
and keep the soil moist, and also keeping sheep in the orchard to keep 
the grass down. But we have obtained the best results in that part of 
the orchard which we have parted off and pastured with hogs. We 
spread on a fertilizer and turned the hogs in and let them do the plow
ing, as the ground was so rough that we could not plow it with horses. 
'J'he hogs did it just as nearly perfect as we could ask for, turning over 
about three inches deep the whole surface. On one little section that 
we picked last fall, in which the hogs had run for two years, were young 
trees just coming into bearing, 'l'allman Sweet and Hubbardston Non
such trees that had not suffered from the scab the year before; and those 
little trees of 'l'allman Sweet were loaded with four and five barrels of as 
handsome fruit as you need look for. 'l'he Hubbardston Nonsuch trees 
were so loaded that we had to pick off half the fruit in August, and then 
were obliged to prop the trees. And the apples were magnificent apples, 
and brought us a handsome price in Boston. 

If you commence this plowing when you ought, as soon as the trees are 
set, you can plow close up to the trunk. All you have to look out for is 
to keep from barking your trees. Plow shallow, four or five inches is all 
that is necessary, and keep plowing. Do not allow those larger roots to 
form up in the surface soil. In poor soil the roots run close to the top 
and extend long distances, and in a few years they will catch together. 
In five years the roots will lock together, in poor soil particularly. Keep 
your ground rich and the roots will not need to search so far for food. 
In experiments at the Experiment ~tation the soil was dug away and the 
roots watched, and it was found that with a tree that would extend about 
four.feet, the roots would be off about eight feet, in rich soil. The roots 
of the same sized tree in poor soil would run about seven times as far as 
the top extends. 

Ques. At what time do you prune? 
Ans. I do not kno,v but it is a little dangerous for me to say anything 

about that where there are so many opinions. Let us look right at the 
theory of the thing, commence right at the foundation of the growth of 
the tree. You plant the little seed, and the little rootlet runs down into 
the soil, and the little sprout comes up above the ground. The whole of 
the force has been supplied from the apple seed, but now the conditions 
are different. The rootlet begins to suck from the soil crude material, 
which is carried up to the top where it is decomposed, and asshmlated 
by the leaf, and the sap supports the growth of the whole tree, root and 
all. The root does not grow of itself but must have its sap carried up to 
the top and decomposed and formed into food, for the root as well as the 
top. We must bear in mind the reciprocal action between the top and 



STATE POl\IOLOGICAL SOr'.IETY. 85 

the root, and in pruning "·e must be careful not to destroy it. You want 
to prune just as little from the top as you can i form your top while 
the tree is young. It is impossible to always tell just how your top is 
growing, and you ,vill not know when is the best time to cut it. If you 
cut in the growing season, when the tree is full in life, you are throwing 
away just so much of your machinery, which ii- needed for the growth 
of your root and top, aod you have checked the growth of the tree. 
'l'herefore prune in the dormant state. After the tree stops its growth 
in the fall remove the limbs that it is absolutely necessary to remove, 
and then you are doing less damage than at any other time. Then in 
the spring the sap flows up iuio the remaining limbs, and you get a 
larger growth than you would before you cut those away. But if you 
prune in full life you have checked the growth of the tree, and caused it 
to form more fruit buds. 'rherefore to check the growth and get more 
fruit buds prune in full life i for growth, prune in the dormant state, in 
the fall or before the buds begin to swell in the spring. 

Remark. There is one thought that Mr. Pope usually brings out that 
he did not give you to-day, and that is in relation to thinning the fruit. 
It seemed to me to be very important to know that he got about the 
same quantity of fruit and very much larger fruit than he ,vould have 
without thinning, and also spared his tree fully one-half, we might say, 
because the large amount of nourishment that it takes to develop the 
seed takes the strength out of the tree. So you see if the tree has to 
develop only one-half as much seed you gain that strength in your tree. 
Mr. Hale brought up the point that the tree should bear every year. It 
will do this if you do not let your tree get so weak that it cannot set 
fruit buds. I have had trees that were in the habit of bearing fruit every 
other year, and by giving them thorough cultivation and thinning tbe 
fruit judiciously they commenced to bear every year; and I believe we 
can accomplish that to a greater or less extent by carefully thinning· the 
fruit and not allowing the tree to over-bear and get in a weakened con
cition. vVe may not get large crops every year, but the prospect is that 
we will get a crop of apples every year. I think we ought to consider 
that point. 

Mr. POPE. I wanted to stir these people up a little, and let them study 
up the subject. We cannot remember to bring up all the little points, 
but we want to get them to study for themselves, to read for themselves, 
using judgment on what they read and discarding what is worthless. 

The apple is about all water except the seed. The seed is what draws 
on the soil for potash and phosphoric acid; therefore as the gentlemau 
says, when you pick oft one-half the crop you have relieved the tree to 
that extent, and the vitality is not injured as it is when the tree is over
loaded. If you have picked off half of the fruit the other half ,vill be so 
much larger that you are getting about as many barrels of choice fruit 
as you would have had barrels of No. 2, and at the same time you have 
relieved the tree so that it is able to set the buds and bear fruit the next 
year. All of the Massachusetts plum and peach growers never think of 
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such a thing as allowing a tree to overbear. :X either should we with our 
apple trees. It does not take much longer to pick the apples in August 
than it would in October. If your trees are in the soil that they should 
be they will overbear nearly every year; then keep them judiciously 
thinned and you will get the best results. 

Ques. In planting seeds will you get the same kind of apples? If you 
plant a seed from a Russet apple will you get a tree that will bear a Rus
set apple or something different'? 

Ans. It is very seldom that you will get anything like the seed that 
is planted. There are certain varieties that seem to come up nearer true, 
and will show some of the characteristifs of the apple from which the 
seed ,ms taken, but these are very few. You would be about as likely 
to get a sweet red apple from a Russet as you would be to get one 
resembling the Husset. There is no dependence at all to be put on the 
seed. The old catalogued High Top Sweet raised largely through Ken
neht=>c county is an exception. I have seen whole orchards raised from 
the seed, and every tree was the old High Top Sweet, almost exactly like 
it. But there are very few kinds like this. 

Ques. At what age of the apple would you thin it? 
Ans. I would thin it as early as I could. When the tree is covered 

with these little apples you do not realize how large they are going to be 
and you do not see the necessity of thinning until they get nearly half 
grown. Any time before the seed gets thoroughly formed will do, and 
it is just as well to put it off until the apples are quite large because you 
can then pick oft your wormy ones and small ones. 1Ve have thinned 
generally about the last of July or the first of August. 

Ques. -would thinning on a young tree have any tendency to make 
the fruit drop in years to come? 

Ans. I cannot see any reason why it should have that effect. 
Ques. Wouldn't they pick rather hard at the time you thin them? 
Ans. They pick a little harder than in the fall. 
Ques. -wouldn't you be more liable to break the whole end of the 

limb? 
Ans. You would be more liable to do this, but with most varieties 

there are fruit spurs enough left. 'l'here are kinds that are shy bearers, 
and they do not need thinning. But with varieties like the Bald win or 
Hubbardston ~ onsuch if you break a few spurs there will be enough left. 



STATE 1'0:\IOLOGICAL SOCIETY, 87 

THE CODLIS )JOTH 1 BORERS AND CURCULIO. 

A IHSCUSSIOX. 

Prof. HARVEY. )Ir. ·Pope has had a good deal of experience in spray~ 
ing for this codlin moth. Will you tell us, Mr. Pope, at what time you 
spray? 

-:\Ir. POPE. .Tust as soon as the petals drop, when the calyx if, open. 
Prof, HARVEY. These codlin moths of course show themselves very 

much more prominently in a sparse bearing year. )fr. Whittier, the 
largest Bald win grower in the State, said he thought sometimes they 
were beneficial as they helped him thin the fruit in a year when the trees 
"·ere too full. But I do not think that is the way to look at it. If 
you allow them to make their inroads when the fruit is plentiful you 
increase their numbers, so that the next season if it is an off year you 
have a great many more of them and almost all of the apples will be 
infested. It is generally in the off year that the apples bring a better 
price, and that year these moths will do the most damage. If you spray 
every year and keep them back and thin your orchards by hand you will 
keep these insects in check, and have, from year to year, better results. 

)fr. POPE. It is the eating of the canker worm, leaving the skeleton of 
the leaves, which makes the tree look brown. 

Prof. HARVEY. It is not the winged stage of the codlin moth but the 
caterpillar stage that damages apples. In the caterpillar stage it has 
a month adapted for gnawing, and a stomach that nearly fills the body 
and runs the whole length of it. The moth, so far as I know, would 
suck nothing from the fruits, but, like butterflies, live on the sweets 
from flowers; in fact, a good many moths have no mouth at all. They 
are born for the simple purpose of laying eggs and nature has not given 
them even the privilege of a good meal. They live only long enough to 
lay eggs. In the case of the canker worm the female is not provided 
with wings, while the male is. 'l'hat very fact,-that the female insect 
which lays the eggs is not provided with wings, is a weak point that is 
taken advantage of in coping with it. 

'fhere are two species of borers that infest the apple trees of Maine,
two ordinary species and occasionally some others. 'l'he first one of 
those species is known as the round-headed apple-tree borer. You may 
know it readily by the two white stripes that run down the length of 
the body. This is an insect that comes around in the night. It loves 
darkness because its deeds are evil. As it does its work by night it is 
rarely seen. I have been in the State ten years, and I have not seen 
during· that time (and I am looking out for insects) more than half a 
dozen specimens. And yet there is not an orchard, I presume, in Maine, 
but what is more or less infested with them. 'l'hey hide in the day time 
and do their work by night. J\Ir. Pope, do you see many of (the beetles? 
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:i\Ir. POPE. I have never found more than two. And let me say that 
in some sections of this State the borers are never found. 

Prof. HARVEY. It is an insect that infests the round wood in our 
swamps and the sugar pear; and these belong to the rose family, the 
same family to which the apple tree belongs. It also affects plum and 
pear trees; it seems to affect the woody tissue of plants belonging to the 
rose family. 

In regard to the other stages in the life history of this insect, it lays 
its egg·s usually near the base of the tree, down close to the ground, and 
lays them one, or sometimes two, in a place. 2\Ir. Pope, by his study of 
these insects the last year or two in his orchard, is of the opinion that 
the insect bores a little into the bark and l~tys its eggs. The eggs 
very soon hatch, and the first year the worms work just beneath 
the bark in the sap wood. The next year they work more ex
tensively into the sap wood, doing more damage. Then the third 
year they bore deep into the wood and upward and outward to the bark. 
In the fall they go back into the burrow, and then in the spring change 
into this resting stage and remain in that a short time, a few weeks, and 
then the beetle comes out. They bore out the bark so that just a thin 
layer of the bark is all that is left, and this beetle gnaws that out a little 
bit and escapes. 'l'hen the females lay their eggs again. 

Now, then, let us see in what way we can cope with these insects. By 
examining the trees at the season when the eggs are laid, by learning 
where these eggs can be found about the base of trees, very soo11 
a man ,vill become so experienced that he can destroy them with a 
penknife without doing any harm to the tree. If they escape you the first 
season, then you will find that they throw out sawdust-like chippings from 
the mouth of the burrow and you can locate them by that. If you get 
them the second year you will not have to dig very deep, but if you ,Yait 
until the close of the second year and then attempt to take them out you 
will have to tear the wood of the tree quite a good deal to pieces. The 
time to cope \Vith this insect would be in the egg form. The eggs are 
near the surface and the insect has done no damage; and if you can get 
them at that time, by a close, careful watchfulness, you ,Yill be saved 
much trouble. I will ask Mr. Pope to tell you just how he manages them .. 

Mr. POPE.. The egg is laid, generally, through the month of July, or 
the last of June. Prof. Harvey tells you that the best time to cope with 
the insect is in the egg stage, but a person has got to be considerably 
experienced to be able to find that little egg, especially if the bark is 
roughened a little. All the mark you will find on the tree is jm;t a little 
slit in the bark, as if you should run the point of a penknife in a quarter 
of an inch. I think we must depend more on taking this just after it has 
hatched, in the worm stage, before it has actually done any damage, but 
just as it begins to throw out a thread of brown chippings. In some 
cases it will be only a little moisture at first, a little thread forced out 
through a tiny hole. They may have got just through the bark to the 
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wood, and you will be more likely to find them than in the egg stage, 
until you get pretty expert. This is the time to take them; too many 
wait until they throw out the large chippings and have done a larg·e 
amount of damage. I think it is the second season in which they do the 
most. damage, workin;_~ between the bark and tt1e sap wood and cutting 
off the sap wood. 

Prof. HARVEY, I meant that they did the most boring the third year. 
You know that the life of the tree, the circulation of the sap, is on the 
outside. The heart of the tree is practically m;:eless. Trees grow by an 
annual layer of wood and the growth of each year is between the bark 
and the wood of the previous year. Of course any injury to that would 
do the most injury to the tree. The greatest damage would be done 
where the insect is working in the .sap wood of the tree just beneath the 
bark. 

Ques. Have you received Bulletin No. 11 from N. J., which speaks of 
some kind of a paste being spread on the trunk of the tree? 

Ans. I have not received the Bulletin, but I kno,v the point to which 
you refer, and that is this ;-you can sometimes put a wash upon the out
side of the tree, generally some alkaline wash, which is distasteful to 
those insects, and they will come around to your orchard and find the 
trees all covered over, and perhaps go over to your neighbor's trees and 
lay their eggs instead of laying them in yours. 

'l'hen, again, I have heard. people in the State declare that they could 
prevent their trees from having the borers by putting some rough mit
tens ·on their hands and rubbing the trunk at certain seasons of the year, 
around the base of it. Now if 1\Ir. Pope's observations are correct, that 
this imect lays its eggs in little holes or openings, you can see that those 
eggs would be entirely beyond the reach of any external rubbing. I have 
had persons declare to me that they could keep their orchards free from 
borers in that way, but I have fancied they were located in sections 
where there were no borers. J mit how the eggs are laid, just how many, 
etc., are points that are not entirely cleared up yet. There are some 
points regarding this matter that need investigation. It is the general 
belief that the eggs are laid upon the outside of the trunk or in little 
crevices, and that the insects do not make a hole. We cannot take any
thing for granted in the study of these insects. What we want to do is 
to see one of those borers lay its egg and see exactly ho,v it is done, 
just as l watched the fly as he punctured the skin of the apple. We must 
be very careful aboµt these little points, because a great deal may depend 
upon them. To see one thing, and to see another thing, and put the two 
together, may not be sufficient, as there may be a step between those 
that will give an entirely different view of the subject. 

There is another borer which I would like to call your attention to, 
which is called a flat-headed borer. This beetle, you see, has a copper 
color, with two or three brighter copper colored spots upon the surface. 
'l'his borer is a day-flying insect. It loves the sunshine and you will find 
it about trees in the day time. It is a very wary insect and ver~· hard to 
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catch, taking to wing very quickly, and perhaps for that reason would 
not be noticed unless one was up to catching them. We generally catch 
them ,vith a net or something of that kind. These borers prefer to lay 
their eggs in the trunk or in the branches of the tree instead of down at 
the base, and they seem to prefer to lay them in an injured spot in the 
tree or in trees that are a little off in health. Their method of work is 
much like that of the other borer. They get underneath the bark, and 
if there is any difference, they work more between the bark and the 
wood than the other one. Sometimes they will work way around the 
tree under the bark and cut the growing part entirely off, and destroy the 
tree. These only remain in the tree one sea.son, and then gnaw upward and 
out to the bark. Their growth is much more rapid than that of the other 
insect. In some parts of Maine they a~·e perhaps as abundant as the other 
borer~ if not more so. I have had letters from parties stating that they had 
taken as many as fifteen out of a single tree. They are a little more diffi
cult to cope with than the other kind because yon don't know exactly 
where they are going to lay their eggs. 'rhe others lay their eggs at the 
bottom of the tree; these, higher up in the branches in weakened spots 
in the tree. 'l'his insect is a native of )Iaine also, and not only affects 
plants belonging to the rose family, hut the box alder, and sometimes the 
maple and other forest trees, besides the pear, plum, cherry, etc. You 
can always tell the worm of this kind from that of the other. The round
headed apple-tree borer or worm is about the same size the whole length, 
while the flat-headed borer has a thick head and narrows very rapidly; 
the rest of the body is very much narrower. 

'I'he fourth insect that I was to call your attention to this afternoon is 
the curculif). It is more properly a plum insect, or in other words, it 
does more damage to the plum than to any of our other fruitf'>. In the 
absence of plums it does more or less damage to apples. I am not able 
to find many apples in the exhibit here that are affected by this insect. 
I think I have one here, though I may be mistaken. It stings the apple 
and then somehow seerns to poison it. The curculio makes a little half
moon shaped cut in the apple and then in this little flap lays its 0ggs. I 
have not been able to raise more than one or two of the cmculio from 
eggs that were laid in apples. They do not seem to flourish well in 
apples. They will get about half their growth and then die. I tried to 
breed quite a number of them and out of the whole I only got one per
fect beetle. I wanted to satisfy myself thoroughly as to whether it was 
the same species as the plum curculio. 

Qnes. Will they cause the apple to fall? 
Ans. They will, yes, sir. 
Qnes. Do they go to the core? 
Ans. They do not, it is simply a surface effect. I do not regard this 

curculio as a very bad apple insect, but it is a very bad plum insect. 
'l'hese insects have long snouts and their common name would be snout 
beetles. The head is prolonged into a sort of a snout and the antenme of 
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the insect are located upon the side of this snout. It is a small insect, 
but capable of doing quite a good deal of damage, especially to plums. 
I will say in regard to a remedy for these as an apple insect, that if when 
you are spraying for the cocllin moth or apple scab, you should put some 
poisonous matter into the mixture at the proper time you would destroy 
them. In spraying for the apple scab one might, at the proper season 
when these insects are upon the wing, put some arsenical compound with 
the Bordeaux mixture and make a double spray, spraying for the fungus 
and these insects also. 

Ques. Is'it necessary to spray three times for the codlin moth? 
Ans. I do not think it is custom::try to spray more than once or twice for 

the codlin moth. For the apple scab they spray several times with Bordeaux 
mixture. I know some have sprayed once, and then again in two or three 
weeks, covering the first ancl the last appearance of the insect, as they 
are on the wing for about two weeks. I think this would be a good idea. 

Ques. How early do you spray first? 
Ans. Just as the blossoms are dropping. And then if you should 

spray a little later, before the apple turns down, when it is about the size 
of a peai you probably would get the most of them, although after the 
closing of the calyx you cannot get at the eggs. After the apples turn 
down it would do no good at all to spray. If you should spray to-day 
and there should immediately follow a heavy shower of rain, it would be 
a good idea to spray again. But the be8t way, if you can manage it, is 
to spray when there is no prospect of rain. But it would be better to 
spray at just the right time and take the chances of spraying again if a 
hard rain came immediately after. 

PLG)I Cl7LTURE IN ~IAI:N"E. 

DISCL'SSION. 

::\Ir. VINTON. At a meeting of this Pomological Society held in Bangor 
which I attended, a l\Ir. Lowe of Bangor gave us a talk upon plums. He 
was then the most noted plum raiser in the State. I have tried to raise 
plums in all possible ways, and have failed and had to give it UlJ, I was 
so interested in his talk that as soon as I could get at him privately I 
asked him why I could not raise plums. He said, "\Vhat kind of soil 
have you?" I described my soil as well as I could, and he said, "I see 
your difficulty; you cannot raise plums on that kind of soil; it is impos
sible. I have a soil that is peculiarly adapted to plum culture and that is 
really the secret of my success. 'l'here is but little such soil in Maine." 
·what do you think about this? 

~Ir. LL'CE. I think he w:.:ts entirely mistaken. I think there is any 
quantity of soil in Maine on which plums can be grown. 

Ques. Is there a kind of soil that is better adapted to growing plums 
than any other? 
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Ans. A clayey loam-not a heavy clay-is best for European varieties, 
but experience has proved that the Japanese plums, in particular, will 
grow on light soils. While I have all respect for Mr. Lowe~ I think he 
was mistaken on this point. The soil of his plum orchard was clayey 
loam. I do not know how your soil is here, but we have thousands and 
thousands of acres of clayey loam in our section, and 1 do not see any 
trouble in raising plums. What is your soil, l\Ir. Vinton? 

Mr. VINTON. l\Iy soil where I undertook to raise plums is a light soil, 
not exactly a sandy soil but a light loam soil. There is no clay anywhere 
near it that I ever knew of. Does the plum require clay? 

Ans. The European varieties do best in clayey loam, and the European 
varieties were the ones you tried, I presume. I think if you should try 
some of the Japanese plums you would have no trouble in raising them. 
But do not be fooled with the Prunus P,imoni. You can grow the tree 
but you cannot run the buds through; and if it did fruit [ should not 
want it. We tested it and very soon decided that it was no good for us. 
It is one of the most beautiful fruits that you ever looked at, a very clear, 
handsome red with a purple bloom, a most delightful combination of 
colors. 

Ques. Do you have any varieties that you lay down in the winter? 
Ans. "N"o, sir. I do not have to lay do\vn any of the trees. :My trees 

have grown very rank. I have one Bradshaw that was set in 1887, the 
largest tree I have that was set at that time, which I measured this year 
and it measured twenty-three inches in circumference and about seven 
inches in diameter. 

Ques. What has been your experience with the Botan? 
Ans. 'l'he Botan, as I understand it, is a class. '.rhe Abundance is the 

Sweet Botan; at least, it is claimed they are the same thing. 
Mr. POPE. Pardon me if I just say that the plum that is sold mostly 

through our section as the Bo tan is the Bo tan X o. 2G. '.rhe Botan is a 
class. and this "N"o. 26, which is now called the ·wmard, has been sold as 
the Botan. 

Mr. LUCE. Different nurserymen have different ways of expressing 
the same thing. Each one likes to express it in his own way. 

If I were going to set plum trees on a large scale I should tend directly 
to Mr. Willard of Geneva, N. Y., and get the trees from him. He will not 
charge you more than $15 a hundred for yearling trees. vYe had l\Ir.Willard 
in our pomological meeting a few years ago,and I got acquainted with him. 
He is a great plum grower, he had 40,000 baskets of plums this year. He 
is one of the most enthusiastic fruit growers l ever saw; in fact, most of 
the fruit growers are enthusiastic, and those that are specialists are even 
more enthusiastic than those growing in a general way. 

Ques. Is there any section of the ::-Hate where laying the trees down 
is practiced except here in Aroostook county? 

Ans. I know of no other section. It is not at all practiced with us. 
Ques. Have you made any inquiry as to the necessity of laying them 

down here,-whether they will live without it? 
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Ans. I have. I was talking with 1\Ir. Dudley this fall and he was 
speaking of a friend of his who had quite a large number of plum trees 
set out, and one fall he did not lay them down and they all died. In fact, 
a gentleman here spoke to me about setting some trees and not laying 
them down and the next year they were all dead. It seems a little 
singular to me that they will not thrive here standing. 

The first Ogon that I ever saw of any size was down in Houlton in Mr. 
Merritt's nursery. It was in a very exposed location, and he had not 
protected it a particle. 'fhe leaf buds had nevPr killed back at all, but 
the fruit buds had, because he told me this fall it was a very shy bearer 
and that is not a characteristic of the plum. It ,vas sent him for experi
mental purposes, and this is his experience with it. 

THE DIPORTANCE OF BIRDS. 

By LEW. l\I. FELCH, Ricker Classical Institute. 

Birds are of more importance than people are inclined to think. In 
our struggle to live, we are apt to treat lightly anything which we do not 
find producing wealth. But there are some things that cannot be meas
ured by dollars and cents. Among these things, the birds that contribute 
so 1uuch to the beauty of field and wood and make sweet music, are among 
our most valued treasures. What is more beautiful than a living bird? 
We Americans need to have our appreciation of the beautiful quickened 
and trained, for where we enjoy a little we may by culture enjoy much. 
But the birds are useful as well as beautiful, and it is of this I purpose to 
speak. 

It is said by a good authority that more than four-fifths of the animal 
kingdom are insects. Over four hundred thousand species have been 
studied to some extent and there are at least one hundred thousand more 
to be catalogued. It would take a large volume to contain the full titles 
of the books that have been writ.ten on entomology. 

The beetles and grasshoppers alone cost the United States $100,000,000 
yearly. Every tree has its in:5.ect enemies. Seventy-five species attack 
the apple tree. 'l'wenty-five infest the elm. One hundred prey upon the 
pine. Over fifty species live upon the grains and grasses. Thirty attack 
the vegetable garden. More than five hundred species cut down the 
profits of the farmers and lumbermen every year. And there are new 
species constantly coming into notice. As our forests are cleared aw'ay i 
the natural food of some insects is taken away, and it is forced to adapt 
itself to new conditions. Often it thrives under the new conditions better 
than under the old. 

While we are thus attacked by such an army we are also ignorant of 
the means of successfully repelling the invader. A few years ago the 
canker worm attacked the elms around our school, and stripped them of 
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every leaf. The next spring we were to quite au expense to put taned 
paper around the tree to keep the worm down. But there were enough 
eggs above the paper to again strip the trees. Had we known that the 
female is without wings and taken steps to kept her down in the fall, 
we could have successfully combatted the few worms that wanted to go 
up in the spring. 

We are often asked, and sometimes ask ourselves, "Why did God make 
the inseets ?'' They have their uses and we could ill afford to lose them. 
'l'hey carry the pollen from plant to plant. Without them many plants 
could not produce their seed. They are our scavengers. 'l'hey furnish 
us with honey, silk, dyes, ink, medicine, etc. But did the Creator intend 
that they should destroy our crops and make life miserable? No, there 
was to be a balance of power, and things ,vere to be kept equal by the 
birds. 

There is not a bird warbles his songs in our fields or woods, but is the 
personal friend of the farmer. These song birds are social in their habits 
and are found in greatest numbers near human habitations. 'l'he so-called 
robin is one of our best friends. It is said that if a man could consume 
an animal diet equivalent to that of a good healthy robin, it would take 
a Bologna sausage nine inches in diameter and fifteen feet long to last 
him one day. 'fhe robin is surely one of the most industrious of our 
friends. The swallows, too, are ever on the wing with open bill to take 
in anything which comes in their way. Yet instead of welcoming the 
swallow as a friend, many farmers destroy their nests and eggs. 

The woodpecker, or, as some call him, sap sucker, is looked upon with 
disfavor by many farmers. :My father gave me a gun and directed me to 
watch the apple trees and shoot the woodpeckers. But instead of being 
an injury the best orchardists tell me he is a decided benefit, hunting out 
the harmful inseets and in many ways benefiting the tree. 

I wish to speak a word in favor of the blackbird. When the canker
worms were stripping the leaves from the elms, and spinning down upon 
the heads of the passerby, the blackbirds came to the rescue, and valiant 
service did they do. We looked, but looked in vain, for the English 
sparrow to come to the feast. 'l'he English sparrow in its own home may 
be a very useful bird, but in America he is nothing but a nuisance. 

'fhe birds are decreasing in numbers, and it is high time we looked for 
the cause. 'fhe bobolink, once so numerous in all our fields, is seldom 
seen. 'l'he Baltimore oriole is a very rare visitor in the State, and the 
dear little bluebird is not often seen. Why is this? Bird-nesting is one 
cause of the decrease in the number of birds. This should be fro\vned 
upon, as there is no need of the so-called "collections," as every bird and 
its egg has been studied and photographed. 

There are some men and boys who go tramping around the country 
with more powder than brains, who shoot anything that has life to see 
how true their guns carry. 'l'here is a practice in some parts of the State 
of organizing a shooting match, when a lot of men start out and shoot 
everythir.g that has life. 'l'he farmer should put his foot down, hard, on 
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this pernicious practice, and stringent laws should be passed to punish 
offenders. 

The ladies, too, are in a great measure responsible for the killing off of 
the birds. Millions of birdskins have been taken annually from eome 
small sections of the country for ornamenting ladies' hats and bonnets. 
I am sure no woman who stops to think of the cruelty of this slaughter 
of parent birds would ever wear a birdskin upon her hat. 

How shall we preserve the few that remain? By wise lawr- and by 
teaching the young the importance of birds, and the beauty of birds. 

THE FOOD VALUE OF NUT~ A~D FRUIT8. 

By ANNA BARRO"WS, Boston. 

Within a few years there has been a great deal written and said about 
the use of nuts as food and there is every reason to r-uppose that this 
interest will increase rather than diminish. 'fhe United States Depart
ment of Agriculture has issued a bulletin recently upon the cultivation 
and use of peanuts; and before long will send out another about nuts 
proper, for although similar in composition to the walnut, almond, etc., 
the peanut, or ground nut, belongs to a wholly different class of p~ants, 
the legumes. 

Nuts are clean, wholesome food and afford little opportunity for 
adulteration. The only objection to thei.r use for food is that, like cheese, 
they are over rich in nutriment, and hence indigestible unless eaten care
fully. Fruits and nuts may therefore be combined to advantage, the one 
to dilute the other. 

The early races of men undoubtedly made use of the fruits and nuts 
furnished by nature, even the bitter acorn served as a food. The degen
eracy of the teeth of mankind in the present era has been ascribed to 
lack of exercise in cracking nuts. 

'fhe eocoanut palm furnishes the South Sea Islander with much food 
material, beside being useful to him in other ways. The fresh cocoa.nuts 
are brought to our markets at certain seasons ot' the year and the dried 
or dessicate<l preparations are much used in our sweetmeats. Now a 
preparation of the cocoanut oil is coming into competition with the 
animal fats. 

All nuts are ric 11 in fats and oils, which are expressed for many pur
poses beside use as food. Because of this richness nuts spoil easily unless 
carefully kept. Many varieties of nuts contain nearly fifty per cent of 
oil, hence are valuable as force-producing foods. 

Too often, nuts are eaten after a substantial meal when they will do 
harm rather than good and their sustaining qualities have not been 
recognized. A traveler will do better often to feed upon nuts and fruit 
rather than the usual dishes furnished at the average railway station. 
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In northern ~ew England we have not a great variety of nuts and 
little has yet been done to show how those we have will repay cultiva
tion Someone has said that as yet we haye only those which grow in 
spite of the people. The hazel nut is sweet and well flavored and so is 
the beech nut; though it may seem as if either of these ,vere too small 
to yield great rewards. 

The oil nut or butter nut yields plentifully under adverse conditions. 
Combined with maple sugar it produces a confection unsurpassed by any 
higher priced sweetmeats and might thus be made profitable. 

The walnut and pecan are abundant in some parts of our country and 
may be purchased at reasonable rates all shelled if desired. 

The chestnut is not rich in fat like· some of the other nuts and for that 
reason takes the place of starchy foods in the lands of southern Europe 
where it grows abundantly. It may be boiled and mashed like potatoes 
and made into croquettes or soup, or combined with eggs, cream and 
sugar for desserts. 

The increas4;Jd use of nuts and fruits as food would doubtless make the 
average family richer in health and the expense of such living is much 
less than when more meat is used. 

We have not yet begun to learn the possibilities in the preservation of 
fruits, nor are we ready to admit that they have any real food value. 
·we consider them as luxuries, rather than essentials on our tables. Nor 
have we fully grasped the important points in ordinary jelly-making and 
canning. Too often the housekeeper makes hard work of these processes 
and is not sure that the results of her labor will be successful. 

Perhaps one reason that we have made so little progress in this direc
tion is because fruits are such dehcate articles and our implements have 
not been well adapted to dealing with them. Another difficulty lies in 
the variation in the substance of fruits at different stages of growth, and 
that this variable quality has been so little studied. 

We have found in practical housekeeping that when any starchy com
pound is cooked for a long time it grows thinner and develops a sweet 
taste not present in the beginning. The pectin in fruits undergoes a 
similar change through the action of the sun's rays. and fruits which have 
not yet fully ripened may be similarly transformed by cooking. 

Hence we may see that fully ripe fruit will not be the most desirable 
for jelly-making, but will have a syrup-like consistency after cooking. 
Some fruits contain so small a quantity of this principle that it is impos
sible to make jelly of them without the aid of gelatine. 

If we are so unfortunate as to attempt to make jelly from over-ripe 
fruit and it refuses to become jelly, the best thing to do is to can the 
syrup and use it later to flavor pudding sauces, ice-creams, etc. 

Nothing must be suffered to impair the delicious flc"?_Vors of fruits. An 
accumulation of dust, mould and decayed portions, even if each be slight, 
cannot but affect the result. Therefore the fruit for any purpose must 
be carefully picked over and washed and any imperfect portions removed. 
Very juicy fruits, like currants, may have the juice expressed without 
first cooking, while others, like the crab apple, require the effect of heat. 
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'fhe utensils for cooking and straining should not be of metal if the 
best flavors of the fruit are to be retained. Agate or granite ware kettles 
are preferable to the heavy iron ones lined with porcelain. Wooden 
spoons and linen strainers are also desirable for this work. If necessary 
to use metal anywhere, do it as quickly as possible. Never leave a metal 
spoon in a kettle of cooked fruit. 

JELLY MAKING. 

'fhe fruit juice should be allowed to drip through the strainer, since 
pressing will bring pulp through also, which would make the jelly cloudy. 
A square of linen cheesecloth is a satisfactory strainer; the oppo&ite 
corners may be tied together aud hung over a rod placed on two supports 
at convenient distance from the dish beneath, into which the juice drips. 
Fruits having little pulp may be pressed through the linen strainer and 
then allowed to drip through a flannel bag. Only enough water should 
be used in cooking the fruit to keep it from burning, otherwise long boil
ing will be required after the juice is strained to evaporate the water 
added. If this is necessary, do it before adding the sugar. 

'fhe usual rule in making jelly from any kind of fruit is to use a pound 
of sugar for every pint of juice, but with a sweet fruit, or with one which 
is sure to jelly readily, less will be required. Only the best granulated 
sugar should be used. Brown sugar may do for some marmalades, but 
not for clear je11ies. Granulated sugar is usually considered the cheapest 
form of sweetening; brown sugars are moister and not always pure. 

Even if but a small quantity of jelly is to be made, a large kettle should 
be chosen rather than a small one, because it offers a greater surface for 
evaporation, and the quicker the jelly is made the better. Hence it is 
sometimes easier to prepare several small lots instead of one large quan
tity. Twenty minutes is the average time for boiling after the juice and 
sugar are put together and begin to boil, but as this depends on the con
dition of the fruit, and the shape of the kettle, it is safe to watch closely 
after ten minutes have passed. A thick white froth or scum usually 
appears on the surface and should be carefully removed before it is mixed 
with the jelly by the force of the boiling syrup. Some directions omit 
this caution, preferring, to pass the jelly through a flannel bag again 
before putting in glasses, but that is unnecessary and undesirable, as it 
might harden and refuse to be strained. 

It is not easy for a beginner to decide when the jelly is sufficiently 
cooked; the best tests are dependent upon close observation. A few 
drops on a cold surface will harden quickly if the jelly is done, or the 
change in texture will show on the spoon in stirring, or around the edge 
of the kettle. Over-cooked jelly will be of a gluey consistency, but if 
underdone the glasses may stand for a day in the sunlight, which wil1 
usually accomplish the desired result. 

For jelly all sorts and conditions of receptacles may be utilized; gob
lets which cannot stand upright can be set in tin cans for support or have 
the hase put into a block of wood, old sugar bowls, odd cups, bowls, mugs ,, 



98 STATE POl\WLOGICAL SOCIETY. 

or pitchers, all may answer as well as the most approved jelly tumblers. 
This, of course, is for home use. For the market half the battle lies in 
the attractive shape in which it is put up. 

Whatever the jelly is to be kept in, should stand in scalding water for 
some time before filling; this may be done before the boiling of the jelly 
begins, and the water be changed once meantime. There are several 
advantages in this treatment. The dishes are then not likely to crack 
when the hot jelly is put in them; as they are expanded by the heat and 
cool with the jelly, there will be little or no vacant space between them 
when both are cold. This thorough scalding will destroy, also, any 
germs which might have been on the dish, and would afterward develop 
in the jelly. A dense substance like jelly is always more easily preserved 
than fluid preparations of fruit, since bacteria cannot HS easily work upon 
solid materials. But they may attack its outer surface, therefore ·we have 
devised various means of protecting our jelly tumblers from the air which 
might bring the germs or spores of moulds and ferments. 

Some people cover the surface with a layer of fine sugar, a quarter of 
au inch deep, and then paste a paper over the edge of the glass. Others 
dip paper in alcohol, for the bacteria are sensible enough not to like that 
very well, and press this on top the jelly, with another paper over the 
glass. Sterilized cotton batting may take the place of one or both layers 
of paper. Yet another way is to wait until the jelly has hardened and is 
quite cold and then pour melted paraffine on top. let one layer cool, then 
pour on another, and cover with paper to keep dust out. 1Yhen the jelly 
is to be used the parafine is easily removed and may be used over and 
over again. 

l\1AR1\1ALADES. 

This old-fashioned sweetmeat is seldom seen, since air-tight jars have 
come into general use, with the exception of orange marmalade, which is 
more like a jelly. In these confections we have the whole substance of the 
fruit, pulp as well as juice; or a part of the juice may be used for jelly 
and the remainder mtlde into marmalade. A potato ricer can be used to 
sift the pulp, but great care must be taken when removing cores or seeds 
and skins or they will drop into the pulp, and a second sifting be required. 
When cold the cooked fruit will not sift as easily as when hot. It is often 
convenient to make jelly one day and sift the pulp and leave until another 
day before finishing the marmalade. Less sugar is required for this than 
for jelly, from one-half to three-fourths of a pound according to the fruit. 
This is such a thick, heavy mixture there is great danger that it will 
stick to the bottom of the kettle and burn, hence it must be stirred fre
quently. Here again the shallow kettle is best, for this process is especi
ally one of evaporation. The marmadale should not be placed over too hot 
a fire, and an asbestos mat underneath will be a safe-guard. It may 
cook in this way for several hours; when done it will he considerably 
reduced in bulk and of a rich, dark color. The Aladdin oven is excellent 
for this process. 
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Apples, grapes, quinces, and any fruits having considerable solid sub
stance as well as juice are best suited for marmalades. Like jellies, these 
will keep indefinitely if carefully put up. They may be as stiff or stiffer 
than jelly, or soft enough to dip with a spoon, but the latter comes more 
properly under the class of jams, or fruit butters. 

A combination of fruits makes a delicious marmalade. Apple is per
haps the best basis and to it may be added quince, plums, or whatever 
fruit is at hand. In winter time several scraps of canned fruit may be 
put with some fresh apples and all slowly simmered till well blended into 
a new compound. 

Solid marmalade may be cut in strips or cubes, rolled in sugar and left 
to dry slightly, and then will be an agreeable addition to a box of home
made candy. 

PRESERVES. 

'fhe pound-for-pound preserves of our grandmothers were much like 
jellies or marmalades, but made of whole fruits without straining. There 
were no air-tight jars in those days, but long, gentle cooking evaporated 
much water and, with the large proportion of sugar, gave a result too 
rich for the micro-organi~ms to invade. 'fhere is no serious objection to 
this kind of sweetmeat, provided it is properly used. Of course, so large 
quantities should not be eaten as may be safe with the modern canned 
fruits. A little of this rich preserve is very nice to serve with light pud
dings, ices, or similar desserts. Even boiled rice, so often ct.espised, will 
become a favorite if thus accompanied. 

CANNING. 

The invention of air-tight glass jars opened a new era in the preserva
tion of fruits, but the early ones were often imperfect, and housekeepers 
did not at first know how to use therh to the best advantage. 

The best jars are those having glass covers and fastening with a spring. 
The screw tops are easily rendered imperfect and are hard to close and 
open. 'fhe less lettering there is in the glass the surer ·we are of keeping 
it clean. 'l'he rubber rings spoil quickly and none that are stretched or 
brittle should be used. A fe\v new ones are usually required every year. 
Pint jars are more satisfactory for the average family than the larger 
sizes. 

A grocer'iS tunnel is desirable for filling the jars, and a half-pint clipper 
with a long handle is another help. All parts of the jar should be thor
oughly sterilized by the aid of boiling water; so should the tunnel and 
dipper, and anything else that may come in contact with the fruit. 

Recipes are sometimes sold for preserving fruits by the use of salicylic 
acid. Though not absolutely poisonous, this is not advisable for steady 
diet, and is quite unnecessary if sufficient care is taken during the process. 

The essential points in canning fruits may be summed up in very few 
words. All that is necessary is to ha,·e the fruit and everything that 
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comes in contact with it sterilized, and then keep the air away from it. 
That is, the fruit and whatever it touches must be raised to a sufficient 
degree of heat to destroy any micro-organisms already there that would 
cause a change of form, or decay. This being done care mmit be taken 
that no others are allowP.-d to enter through the air. There is no magic 
about it, only constant watchfulness. 

Gentle cooking, long continued, rather than intense heat for a short 
period, seems to be most fatal to these tiny particles which might work 
so much ill. 'rhis method is also conducive to preserving the natural 
appearance of the fruit. 

Some sugar is generally used in canning fruits, as then they are ready 
for table use. The quantity will, of course, vary with the amount of 
acid the different varieties contain. A half pound of sugar to a pound of 
fruit is a fair average, but some kinds do not need as much. 'rhe 
amount of water to be added will also vary, as some fruits are 
juicy enough to cook themselves. vVe gain nothing by canning water, 
it simply fills up our jars; better add a little to the fruit when the can is 
opened, as then the gases it contains will help to aerate and freshen the 
fruit. If, however, we have not quite enough to fill our jars we need not 
hesitate to add a spoonful or two more water. 

-:\Iany housekeepers find it easier to can fruits in small lots than to 
devote whole days to the task. With a gas or kerosene stove a kettle of 
fruit is quickly heated and kept at the proper temperature, and a few 
jars may be attended to easily while other work is in progress without 
really taking much extra time. It is surprising to see how rapidly the 
shelves may be filled with jars by this method. 

Few families have yet discovered what delicious compounds may be 
made by blending different fruits. Here is a field for future study. 

RECIPES. 

SAVORY CHESTXGTS-Scald one pint of shelled chestnuts and remove 
the brown skin. Boil for half an hour or until tender. Let the water 
evaporate or drain it off and chop or mash the nuts. Add one tablespoon
ful of butter, a few drops of onion juice and season with salt and pepper. 
Serve hot with meats in place of potatoes or rice. 

CRANBERRY SAUCE -Use half as much sugar as cranberries and half as 
much water as sugar. Sprinkle the sugar over the berries in an earthen 
or granite kettle, pour in the water on one side. Cover until the sugar 
is dissolved and the syrup begins to boil. Then remove cover and press 
the berries into the syrup until all are broken. Then pour into moulds 
and it will be of a jelly-like consistency when cold. 

CRANBERRIES WITH RAISINS-l;se two parts cranberries to one part 
raisins, seedless or seeded. Cover the raisins with water and cook until 
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nearly tender. Then add the cranberries and cook till the latter burst, 
then add a small quantity of sugar according to the sweetness of the 
raisins. 

FRUIT FARINA-Into one pint of salted boiling water, sprinkle three 
tablespoonfuls of farina and cook for thirty minutes. When partly done 
add a small glass of apple, currant or cranberry jelly and mix smoothly. 
Pour into moulds and serve when cold with sugar and cream. Juice of 
fresh fruit can be used in place of water or instead of using jelly. 

APPLE SPONGE-Cook three medium sized apples with the skins on, 
by baking, steaming or stewing. Sift the pulp, which should be as dry 
as possible, removing the skins. There ·will be about one cupful of the 
sifted pulp. While the pulp is hot, dissolve in it a level teaspoonful of 
granulated gelatine previously soaked in one-fourth cupful of cold water. 
Then add from one-fourth to one-half cupful of sugar according to the 
sourness of the apples, and a speck of salt. Beat the whites of three 
eggs until stiff and gradually beat into the apple mixture after it begins 
to stiffen. Put in moulds and when firm serve with a soft custard made 
with the yolks of the eggs. 

ALMOND CUSTARD-Scald one pint of milk and add to it one-fourth 
cupful almond paste. When that is softened add the beaten yolks of 
three eggs. Cook for two or three minutes till it thickens and add two 
table-spoonfuls of sugar. Cool quickly, add a bit of salt and a few drops 
of almond extract if desired. 
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EPHRAIM W. BULL. 

On the face of the hillside in old Concord stands the home of one whose 
name in recent years has often been grouped with the work of fruit grow
ing in this country. There is nothing special to attract one in the appear
ance of the house, but a few years since as the writer was riding past with 
a friend, ••There," said he, "is the home of the man who originated the 
Concord grape, and made known its value to the world.'' So it was, for 
here he lived many years and quietly did the great work ·which seemed 
to be allotted to him. Just how it came abouii it does not matter now, 
but somehow others won the profits that flowed to the introducer of the 
Concord grape, and to Mr. E.W. Bull, who raised the variety from seeds 
of his planting was given the fame alone. Perhaps this would seem of 
slight account had not l\Ir. Bull lived to an age when he actually needed 
the income his labors deserved. But in the struggle for wealth merit is 
often slighted. Perhaps in the unknown future such wrongs may be 
righted, if it is ever possible to make a wrong right. It is not for us to 
pass judgment, for in the great scheme of the Creator there are many 
things that finite creatures are entirely unable to explain, and it may be 
well that it is so. Mr. Bull was born in Boston in 1806 in a house on 
Washington street. A large garden surrounded the house, and it was 
here he began to study those things for which he afterwards became 
famous. By trade he became a gold beater, but he had very little heart 
in such an occupation, and about sixty years ago h'3 removed to Concord, 
where he passed the remainder of his life. As the infirmities of life began 
to weigh upon him, in appreciation of his great service to horticulture, 
many were pleased to send him aid to make him comfortable in his old 
age. It was a pleasure to aid him, and the gifts were received with pro
found gratitude. His poverty was so great that it seemed best for him 
to enter a charitable institution, and here his last days were spent in 
peace and happiness. 

A gentleman who was well acquainted with him writes this beautiful 
tribute to his memory: 

"A beautiful old man has left his home in Concord, exchanging it, as 
we must think, for a better. A short time ago he met our deputy and 
replying pleasantly to congratulations upon his health, said: •I have my 
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work to <lo, and no one else can do it for me; I take good care of myself, 
so that I can stay and do it.' 

·•There is something very childlike, and at the same time beautifully 
Christian, about these words. Here was a man who had survived his 
generation by a great way, living a long while already upon borrowed 
time, and yet happy to think that the Lord might have more for him to 
do, and carefully husbanding his slender resources of vitality that he 
might have the pleasure of doing whatever more the Lord might have 

still remaining. 
"One of the sweetest old people, we take it, in the town of Concord, 

for a long time was .Mr. Bull. When it seemed as though he might be 
lonesome, and regretful, and anxious, none of these things moved him. 
His lot seemed to him beautiful, because he saw the beautiful that was in 
it. And so he moved among us a preacher of Christian faith, and reveal
ing to us many of the sweetest things of life; a benefactor of the public; 
an invaluable citizen, an example to multitudes of us that are treading 
sometimes a weary way. 

•• l\lr. Bull was the originator of the Concord grape. How much he has 
added in that capacity to the sum total of human welfare could not easily 
be told. Neither can we estimate how much he has added to the fair 
fame of the old town of which he was so proud." 

S. R. SWEETSER. 

We were pained to learn in the winter following our 1894 exhibition, of 
the serious illness of l\:Ir. S. R. Sweetser, at his home in Cumberland 
Center. Although he had been in poor health for many years, this sick
ness proved to be his last. For many months loving friends watched by 
his bedside, ministered to his wants and cheered him by the tenderest 
words of love as the journey of life drew near its close. On the 10th of 
December, 1895, he passed away. 

Mr. Sweetser was born in Cumberland, April 19, 1817. In accordance 
with the custom of that time, when a boy he was apprenticed to learn the 
shoemaker's trade, and for several years after he followed the trade. He 
also engaged in brickmaking a number of yearg. In 1849 he married Mary 
J. Pettie, and settled on the homestead, where he lived during the 
remainder of his life. '!,here were born to them three children, t,vo sons 
and a daughter. His wife died in 1879 and the daughter in 1890. 

Mr. Fred R. Sweetser, one of his sons, has kindly furnished the Secre
tary with these data, and in his letter he adds : 

"From my earliest recollection he was very much interested in fruit 
growing. He and his brother were the first to introduce several of the 
standard varieties of apples in this section. 'rhey procured scions of the 
same and grafted them on seedlings of their own growing. 
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"He became a life member of the State Pomological Society in its 
infancy~ and one of his greatest pleasures was to attend their meetings. 

"I think that he was well posted on apples, both as regards fruit and 
trees. His opinion was regarded as good authority. He frequently 
spoke to me of his friends in the Pomological Society which I think he 
loved next his own family. 

"Although a man in poor health, he was always happy when working 
among his trees, or talking on this, his favorite subject, and he never 
lost his interest in it." 

"The members of the Pomological Society held Mr. Sweetser in high 
esteem, and always found him a very genial companion. and just as eager 
to learn as to impart information to others. He was familiar with the 
best methods of culture and a careful student of the pests that affected 
his fruits. We think he was the first fruit grower in the State who made 
a study of the trypeta pomonella. He was most helpful to Professor 
Harvey in his study of this troublesome insect. He was a ready speaker 
and often joined in the discussions at our meetings. We shall always 
have the pleasantest recollection of Mr. Sweetser, and unite in tendering 
to the bereaved family our sympathy, and this expression of our regard 
for his memory. 

AROOSTOOK SEEDLINGS. 

At the Winter Meeting held in Presque lsle there were several interest
ing exhibits of Aroostook seedlings. '.rhe committee to whom these were 
referred for examination, found two which they considered deserving of 
special mention. Concerning them, through the courtesy of Mr. J. W. 
Dudley and others, ,ve are able to give the information that follows: 

STOWE'S WINTER. 

The illustrations of this apple were made from specimens furnished by 
Mrs. Ella F. Miller of Perham. The fruit, we understand, grew upon the 
original tree. Several specimens were kept by the Secretary until the 
last of April when they proved to be well preserved, and the quality was 
good. It is described as follows from the fruit examined: 

Frnit medium to large. Roundish conical, greenish yellow. Many 
small dots, nearly white. Stem rather short, slender, inserted in a 
medium cavity. Calyx partly open. Basin small and rather shallow. 
Flesh yellowish, tender, juicy, sub-acid. Core small. February to May 
in Aroostook. Good. 

Mr. John W. Dudley of Castle Hill, writes concerning Stowe's Winter 
as follows: 

"It seems that in 1861 ::\Ir. Francis Stowe and wife came from Massa
chusetts and moved into the town of Perham. 'l'hey heard there was no 
fruit raised here so they brought some apple seeds with them and planted 
them the next year, and among them when they came to bearing was this 
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apple. 'l'he tree has been bearing about fifteen years. 1t is a vigorous 
grower and a good bearer, not bearing as early as some but when it 
comes to bearing it seems to bear a uniform crop each year of very fine 
specimens, keeping until June without any special care. Mr. Rufus 
Stowe, son of Francis Stowe, owned the farm that the original tree is on 
until May, 1895. At that time he sold to Mrs. Ella F. Miller, who owns 
it at the present time. By what I can find out about the tree by people 
that know it, I think it is another boom for Aroostook in the line of iron
clads, as it seems to keep later than any kinds we have so far. 

"J\Ir. Oliver Nutting· of Perham, says they are a good strong grower for 
top grafting; he has some on seedling trees and thinks very much of 
them as a grower for top grafting." 

Mrs. Ella F. Miller, upon whose farm the fruit originated, kindly sent 
some fine specimens and in regard to the apple writes: 

''Have lived on the place only since April last (18£'5). The seed from 
which the tree grown was taken from an apple raised in Massachusetts. 
Do not know the variety. Think it perfectly hardy. The top was broken 
ott some years ago (do not know when), a yoke of oxen, with cart 
attached, ran over it. 'l'he limbs have made a good growth, are good 
shaped and bark is bright. Do not know the largest amount of fruit 
raised any one year. 

I am very glad the fruit made a favorable impression on your commit
tee. It is called a very fine apple by all who eat it. A few scions have 
been taken from the tree by Mr. Oliver Nutting and set in seedlings, have 
just commenced to bear. He raised about two bushels of them the past 
season. I saw nnd talked with him quite lately about the apple and he 
expressed himself as well pleased with it and quite sure, he said, it grew 
well grafted on other stock." 

Mr. Rufus F. Stowe, who formerly owned the farm on which this apple 
grows, writes from Presque Isle: 

"'l'he seed was brought from Massachusetts sometime in the sixties, 
cannot state the exact time; the tree was set out in 1875. My father, 
Francis ~towe, moved from Marlboro, Mass., in 1861, and took up a State 
lot in what is now Perham plantation. He died January 5, 1894. I wrote 
to 0. Y. Nutting of Perham, asking him about the seedling he grafted 
from the tree several years ago. He has some of the scions in large crab 
stock, also a few small trees whole root grafted. He writes that when 
he first grafted he thought it was going to be tender, but it has proved 
very hardy, a good grovrer and holds the fruit well, but must have some 
age before it will bear heavy. Will keep longer than anything excepting 
the Ben Davis and near even with that. 'l'he apple has had quite a local 
reputation for a number of years past, and has always borne the name 
Sto,ve's ,Yiuter." 
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HUBBARD SEEDLING. 

This is reported as a seedling of Duche3s of Oldenburg, bearing seven 
or eight years from seed. The tree is very hardy, standing the Aroostook 
winters without killing a bud. 'l'he tree is a vigorous grower. 'l'he spec
imens were a little past maturity and had been roughly handled, so no 
description is offered. 

'l'HE JAPAN PLUMS. 

Mr. S. D. Willard, who was present a few years since at one of our 
winter meetings, recently gave some important information which we 
condense from the "Proceedings of the New Jersey Horticultural 
Society." 

He received the first assignment from San Francisco, which was called 
the Botan, a name designating a general family of Japan plums. One of 
this lot was quite different from the rest in its habits of growth, fruit, 
color, wood, and everything else. This plum was afterwards named the 
Willard. It is the earliest of the Japan plums that have fruited in this 
country thus far. You can pick it when it is green and put it in the 
house, and it will turn a very nice purple. It sells well in the market 
because it is an early plum. It is smaller than the Burbank or Abundance. 
The Early June ripens about the same period. The trouble with most 
all Japan plums is, they set too large a body of fruit and require thin
ning. The Abundance comes later and the True Sweet Botan, which ~Ir. 
Willard pronounces the best of the Japan plums. Says it is more reliable 
than the Abundance at Geneva, and ripens about the same time or a 
little later. 

The True Sweet Botan is now generally known as the Breckmans. 
'!'here is one trouble ,vith the fruiting of these trees, they sometimes bloom 
so early as to be caught by spring frost. The Burbank blooms later, and 
for this reason is one of the niost reliable and for all purposes up to the 
present time it seems to be the best. As to productiveness. it is wonder
ful. It originated in this country in Mr. Burbank's experimental grounds, 
where he has done a great work in originating new varieties of fruits. He 
deserves to be regarded as a public benefactor. 

}Ir .• T. H. Hale at the same meeting said of the Japan plums that they 
will admit of picking when in fair maturity of growth and then not sent 
to market for about two weeks, and then come out in good salable condi
tion. In other words they may be picked and held for a long time and 
then be of good quality. 'l'he Burbank is the best of these plums so far. 
The Red June and Red N agate do not take in the market, as they are 
small and early. 

Prof. Samuel B. Green, Horticultnrist of the University of Minnesota 
Experiment Station, writes the Secretary: ••We are experimenting with 
Japan plums but do not expect as much from them as from our improved 
native sorts." 
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Several growers have exhibited specimens of Japan plums, Abundance 
and Burbank, at our exhibitions. 'l'he fruit is so attractive in its appear
ance and so much has been said about them that more or less have set 
the trees. So far we have only favorable reports from growers. As yet, 
however, it is hardly safe to plant largely, unless one is willing to regard 
such action as experimental. They certainly deserve a thorough trial in 
)faine. 

,JOSSELYN BO'r A~lCAL SOCIE'lT OF MAINE. 

During the spring of 1895, a number of people actively identified with 
the study of Maine plants thought it would be highly advantageous, if 
they, and other persons of similar interests, could come together and, by 
an exchange of thoughts and methods of work, place upon a more definite 
footing this branch of scientific study in Maine. This suggestion was 
first made by Mrs. H. K. Morrel1 of Gardiner, and very soon the matter 
was taken actively in hand by the present Secretary, and a circular, signed 
by a number of representative persons, was issued calling a convention of 
_Maine botanists at Portland, from July 12 to 16, 1895. 

'I'he meeting opened on the morning of July twelve at the rooms of 
the Portland Society of Natural History. In the absence of the distin
guished President, Dr. William Wood, the Vice President, Mr. Joseph P. 
'l'hompson called the meeting to order and extended to the convention a 
cordial welcome to the rooms of the Natural History Society. Prof. A. 
L Lane of the Col.Jurn Classical Institute, 1Yaterville, was made chair
man of the convention. and Mrs. :Mary E. 'l'aylor of Portland, Secretary. 
A committee of arrangements was appointed, consisting of Merritt Lyndon 
Fernald, Joseph P. Thompion, ::\Irs. Helen Coffin Beedy, Miss Kate Fur
bish and .l\Iiss Ellen M. Cram. 

The preliminary business being settled, Mr. Frank S. Collins of Malden, 
Mass., gave a very instructive and practical talk upon the study of marine 
alg& or "sea mosses," illustrating his remarks ·with many carefully pre
pared specimens. l\Ir. Collins was followed by )Iiss Kate Furbish who 
had brought with her from Poland Springs a number of the rarer and 
more interesting plants of that vicinity. Her talk was informal and 
many of those present took active part in the discussion of the plants 
exhibited. 

In the afternoon the party went to Fort Preble where they were very 
kindly received by the commanding officer, Lieut. E. E. Gayle. Under 
the direction of ~Ir. Collins, the sea shore about the fort was carefully 
examined and many alg& detected, these specimens proving valuable 
material for still further practical remarks and directions. 

'l'he second day's session, Saturday, opened with a very suggestive paper 
by Mrs. Mary E. Taylor on the teaching of botany in the schools. The 
paper contained many valuable hints, and the discussion ,vhich followed 
showed a lively interest in the important question. The last of the fore
noon was taken up by iir. Fernald in a talk upon the geographical distri-
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bution of Maine plants. l\Ir. Fernald, in his remarks, and by means of a 
specially prepared map, pointed out the limits of various groups of plants 
which creep up into the State from the South, or down from the :N" orth. 
He also emphasized the importance to agriculture of determining the 
exact geographical limits of the peculiar flora found in the Aroostook 
valley. 

ORGANIZATION. 

In the afternoon a permanent organization "·as formed, with the 
following; officers: 

Honorary President: William Wood, M. D., Portland. 
President: Prof. A. L. Lane, Waterville. 
Vice Presidents: Prof. Leslie A. Lee, Brunswick; Miss Kate Furbish, 

Brunswick; Mrs. Helen Coffin Beedy, 11 Mellen St., Portland; Miss )Iary 
A. Clark, Ellsworth; }Ir. Edward L. Rand, 53 State St., Boston, l\Iass. 

Secretary: Merritt Lyndon Fernald, 41 Langdon St., Cambridge, )lass. 
Assistant ~ecretary: ~Irs. Mary E. 'faylor, Portland. 
Treasurer: Miss Ellen M. Cram, Portland. 
Committee on Plant Distribution: M. L. Fernald, Cambridge, Mass.; 

Miss Kate Furbish, Brunswick; Miss Lillias Graves, Presque Isle; Mrs. 
C. -w. !{eyes, Farmington; Clarence H. Knowlton, Farmington. 

Committee on Plant-Lore: l\Irs. H. K. Morrell, Gardiner; Mrs. Helen 
Coffin Beedy, Portland; II. K. }Iorrell, Gardiner; J. P. 'fhompson, 145 
Park St., Portland; Miss Isabell S. Allen, 1038 Congress St., Portland. 

Committee on .Bryophytes: J. Franklin Collins, Brown University, 
Providence, R. I.; Miss )Iary A. Clark, Ellsworth; ,John Ing lee Phinney, 
:Machias; Edward L. Rand, Boston, Mass.; Prof. W. S. Bayley, 1Yater
ville. 

Committee on Algrn: Frank S. Collins, :Malden, Mass.; Prof. F. L. 
Harvey, Orono; J\liss E. A. Wfoslow, ,vestbrook. 

Committee on Fungi and Lichens: Prof. F. L. Harvey, Orono; John 
IC Parks, Portland; Miss Clara E. Cummings, ,vellesley, Mass. 

The direction of the work of the society is in the hands of an executive 
committee, which consists of the officers and the chairmen of the various 
committees. 

The name decided upon for the society was the Josselyn Botanical 
Society of Maine. 'flms the society hopes to make better known to the 
people of the State the name of the first man who made any detailed 
study of the plants of ~faine. John Josselyn spent a portion of the seven
teenth century at Black Point, Scarboro, where, as he says, he made it 
his ''lrnsiness to discover, aJl along, the natural, physical, and chyrurgical 
rarities of this new found world." Most of his observations were pub
lished in London, in 16i2, in his famous book, •'New England's Rarities 
Discovered: in Birds, Beasts, Fishes, Serpents and Plants of that Coun
try." 

At this business meeting it was also decided that all persons, who 
should pay to the treasurer, before the next regular meeting, the sum of 
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twenty-five cents, should be considerc'd charter members. )lost of the 
members returned home Saturday evening, but a small and enthusiastic 
party waited until )Ionday and enjoyed a day's botanizing in the region 
of Blackstrap in Falmouth. Altogether the meetings at Portland were 
highly successful and encouraging, about one hundred people attending 
the different sessions. 

PROVISIONAL CONSTITUTION, 

'l'he Executive Committee of the Society held a meeting at Bowdoin 
College, Brunswick, December 31, 1895, and drew up a constitution for 
consideration at the next meeting of the society. The time and place of 
meeting, as well as the final programme, was left with the President and 
Secretary. 'l'he following provisional constitution has been made as 
simple and direct as possible, and it will doubtless be adopted with only 
slight chan,ges: 

ARTICLE I. 

.1.Yame ancl Object. The name of this 9rg~nization shall be the .Josselyn 
Botanical Society of )Jaine; and its object shall be to promote the study 
of the Flora of the State. 

ARTICLE II. 

O.ffecers. 'l'he officers shall be a President, five Vice-Presidents, a Sec
retary, an Assistant Secretary and a Treasurer; and their duties shall be 
those usually performed by such officers. They shall be elected annually, 
and shall hold office until others are elected in their place. 

ARTICLE III . 

.1.lfembership ancl Fees. Any person interested in botany shall become a 
member by vote of the Society, and by payment of the necessary fee. 
The initiation fee shall be one dollar. For the first year of membership 
there shall be no assessment, but after that there shall be an annual fee 
of fifty cents. 

ARTICLE IV, 

Committees. Such Committees shall be appointed as the work of the 
Society shall make necessary. 'fhe Executive Committee shall be com
posed of the officers of the Societv and the Chairmen of the various com
mittees; and those present at any regularly called meeting shall have 
power to transact the business of the committee. 

ARTICLE V. 

1"tieetings. The Society shall hold an annual ineeting. Special meet
ings shall be called at the discretion of the Executive Committee. 

ARTICLE VI, 

.Amenclments. This Constitution may be amended at any meeting of the 
Society by vote of two-thirds of the members present. 
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Seventy-two charter members were reported at the time of the adop
tion of the constitution. 

It was decided to hold the next meeting- at Farmington, July 7-10, 1896, 
and an entertaining programme was arranged for the meeting. 'l'he 
Maine Central R R.. and the Stoddard House granted speciaJ rates to all 
members of the Society. By this recognition, as well as by the hearty 
reception promised by the people of Farmington, the Society feels that 
its efforts are already being appreciated in the State. 

METHODS OF WORK. 

'fhe object of the society is primarily to stimulate an interest in the 
study of botany in Maine. 'l'he methods employed in doing- this will be 
of two kinds. First, by holding annual public meetings where the mem
bers may become personally acquainted and ma.v diseuss the problems 
suggested by their work; and where they may hear and meet specialists 
upon various subjects of importance to the professional botanist, the 
teacher and the agriculturist. A number of specialists npon branches of 
pure and applied science, are natives of Maine, or spend their summers 
within her borders, aml many of them have given assurance of their 
interest and willingness to co-operate in this work. Still others will be 
ready at smnll expense to the society to attend the meetings and give the 
members the advantage of their advice. 'l'he extent to which the society 
may receive the a,;sistaucc! of these specialists must depend entirely upon 
the encouragement and support of the people of the State, at\rl ver~r ~oou 
the society hopes to show that it deserves both the intelleetual and 
material support nf the progressive people of Mai"e. 

The second method by whieh good will be accomplished is through 
working committees. The State of Maine has been peculiarly slow in 
recognizing the value of careful scientific exploration. vVhile many other 
states have supported scieutific instituti()ns and surveys, the State of 
Maine has recently given only the slightest possible recognition to such 
work, and that only to the branches which have an immediate and 
material influence upon agricultural pursuits. The work uuclertaken by 
the committees of t,his society will be at least au effort to briug the State 
of Maiue up from a position of absolute indifference to the value of 
scientific work to a level where others way see that there is at least a liv
ing· interest in science within her borders. 

The work of the Committee on Plant Distribution is of direct impor
tance to the agricultural interests of the State. The aim is to bring 
together all aut}:lentic information and material v,hich 1-3hall show the 
r:.inges wit.hiu the State of the uative and introdnceLl plants. Aside from 
spedmeus of the plants of each regiou the committee is atternptiLtg to 
secure acuurnte rel:orcls of the climate and soils of each loeality. Alreacly 
sufficient information has been collected to show that the limits of the 
rich belt, of which ,;the Aroostook" forms a part, can be readily 
described by a knowledge of the plants of the regiou. 'l'bat such seieu-

8 
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tific work as this is of the highest economic value should be readily 
apparent to all who desire agriculture and material progress in the State. 
The !'(!Cord of introduction and distribution of weeds and thPir progr{'ss 
through the State is another emi1wutly practical feature of the work 
undertaken h~r this committee. 

The Committee on Plaut-Lore is bringing tog·ether all information 
about plants as known among unhotanical pPople. All popular ideas, 
superstitious, a11\l traditions, current arnoug Maine people, concerning 
the plants about them, and all popular names are collectPd and carefully 
preserved. Of a still more practical narnre is the collection hy this c<,m
mittee of information concerning tlw ust>s of our u:itive plants, either as 
foods or medicirws. Such information is l1ighly interestiug and much of 
it may he of considerable economic importance. 

Tht> CommittePs on Bryophytes i mosses), Alg:e,Fungi and Licht>ns have 
undertaken the study in Maine of lo\v groups of plants which have heen 
almost entirely neglected in the past. the committees contain a numbel' 
of recognized authorities 011 thesP groups autl there if- promise that much 
valuable work will be accon1plisht•d under their direction. 

The eommittt!es will all gladly wekonrn any info!'mation or suggestions 
from persous interested in Maine plants. A11d as soon as the society 
becomes well established, and its work is well in hand, the people of the 
State may expect to see the results of these investigations put into per
manent and intelligible fo!'m. 
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WORLD'S COLUMBIAN FAIR AVlARD. 

About the middle of May, 189G, the secretary received the awards 

for the Workl's Columbian Commission. They consisted of an en

graved diploma and a bronze medal. The diploma reads as follows: 

THE UNITED STATES OF AMERICA. 

By act of their Congr,~ss have authorized the World's Columbian 

Commission at the International Exhibition held in the city of Chi
l'ago, state of Illinois. in th year 1893, to decree a medal for specific 

merit which is sf't forth below mer the name of an individual judge 
acting as an examiner, 11pon the fin<ling of a Board of International 

,luciges, to State of Maille, Augm;ta. ]<jxhibit, collection of apples. 

AWARD-For a f•olleetion of highly meritorious apples, contributed 

hy eighteen gnrwen; of tlw State. 'I'he fruit is of good size and color 

and is free from blemishes. The nomenclature is very correct. 

B. Stal'i'att, Presidt'nt Department Committee; B. Starratt, In
dividual .Judge; Geo. R. Davis, Director General; John Boyd Hacker, 
Chairman Executive Committee of Awards; T. W. Palmer, President 
'World's Columhian Commisdon; ,Jno. T. Dickinson, Secretary World's 
Columbian Commission. 

The Bronze 11edal is in relief an<l on one side sh°'vs the landing 
of Col11mhus. On the reverse the following words: "World's Colum

bian Exhibition, in commemoration of the four hundredth anniver

~ary of the landing of' Columbus, 1492-1893. To Maine PomologicaJ 
Society." The medal is nwunted in phrnh and contained in an alum

inum case. 
Shortly after Secretary McKeen of the State Hoard of Agriculture 

receiYed another dip.loma aud medal. 
The Diplomas and Medals will be on exhibition at the Society's 

fairs, after which om' ·will be hung in the rooms of Board of Agri

eulture in the State House, the other will be subject to the order 

of the Society. 
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