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To the Honorable, The Governm· and Coimcil of Maine: 

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

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

for the year 1889. 
Z. A. GILBERT, Secretary. 

AUGUSTA, January 17, 1890. 
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REPORT. 

ANNUAL MEETING, 1890. 

The annual meeting of the Maine Board of Agriculture was held 
at the office of the Secretary, at the State House, agreeably to the 
provisions of the statutes, January 15 and 16, 1890. The meeting 
was called to order by the Secretary at 11 o'clock, A. M., and the 
call :ior the meeting read, after which the member from Oxford, B. 
W. McKeen of Fryeburg was called to the chair. 

The member from Sagadahoc, F. S. Adams, moved the appoint-
ment of a committee on credentials and the following were appointed : 

F. S. Adams, ) Committee 
F. L. Mansfield, ~ on 
M. C. Fernald, ) Credentials. 

The committee subsequently reported the following members duly 
elected: B. F. Briggs, Auburn, for Androscoggin county; H. 0. 
Nickerson, Readfield, for Kennebec; E. W. Stetson, Damariscotta, 
for Lincoln; Freeman Atwood, Monroe, for Waldo; Edward A. 
Moore, Machiasport, for '\Vashington. 

The report was accepted and the above-named were declared 
entitled to seats on the Board for three years. 

On motion of the member from Androscoggin, B. F. Briggs of 
Androscoggin, B. A. Burr of Penobscot and A. L. Haines of Aroos­
took were appointed a committee to receive~ sort and count votes 
for the necessary officers for the ensuing year, and the following were 
elected: 

Thomas Daggett, President. 
B. Walker McKeen, Vice President. 

On motion of the member from Sagadahoc it was 
Voted, That the member from Androscoggin cast the ballot of the 

Board for A. H. Whitmore for messenger. and the same being done 
he was declared elected messenger. 
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A messenger appeared from the Valuation Commission, now in 
session, inviting the Board to hold their session for the reading of 
the paper by the Secretary, announced in the order of business, in 
the senate chamber. 

Voted, To accept the invitation. 
Professor Balentine of the State College was appointed a committee 

to report the action to the Commission and arrange for the meeting, 
and subsequently reported that he had attended to that duty and had 
arranged for the reading of the paper at 2 o'clock in the afternoon. 

On motion of member from Oxford the following Committee on 
Pay-Roll was appointed by the chair: 

B. W. McKeen, } Committee 
Walter Balentine, on 
B. F. Briggs, Pay-Roll. 

The Secretary made suggestion that the Board elect an executive 
committee to act for the full Board at all times when the Board is 
not in session~ explaining that while the law makes the Secretary 
the "chief executive" officer of the Board yet it is frequently the case 
in carrying on the business of the Board and in planning and arrang­
ing its work the counsel of the Board becomes desirable. As it now 
is there is no law, authority or means for calling the Board together 
for consultation except in annual meeting. The suggestion is that 
an executive committee, a body less in numbers and which can easily 
be called together or consulted by the Secretary, be elected and 
clothed with the full powers to act for the Board in all matters that 
may come up in the interim between the meetings by statute provided. 

After discussion of the matter, on motion of M. C. Fernald, 
member from State College it was 

Voted, To elect an executive committee of two to act with full 
powers in the place of the full Board in the interim between the 
annual meetings, such committee to serve for one year. 

On motion of member from Sagadahoc, H. 0. Nickerson was 
instructed to cast the ballot of the Board for 

Thomas Daggett, } Executive 
B. Walker l\foKeen, Committee. 

And they were declared duly elected. 

On motion of :m.ember from Oxfo.rd a~journed to 2 o'clock P. M. 
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AFTERNOON SESSION-WEDNESDAY. 

Met at time of adjournment, Presi<lent in the chair. On motion 
an adjournment was ms.de to the senate chamber in accordance with 
the action of the forenoon where the Secretary of the Board read 
the following paper, the members of the Valuation Commission 
being present : 

SHRINKAGE IN VALUE OF FARM REAL ESTA'rE. 

By z. A. GILBERT, Secretary. 

[Paper read before the annual meeting of the .Maine Board of Agriaulture, Jau. 15, 1890]. 

Every one living in a farming town and interested in farm prop­
erty, whether as owner or dealer in the same, is well aware there 
bas been going on a shrinkage in value of farm lands and tlieir 
attachments for some time all over the State and throughout New 
England. This made itself apparent a full score of years ago. At first 
its effect was so slight as to be hardly apparent, but year by year it 
bas made its advances with increasing ratio, fully down to the 
present time, and now has reached a stage trnly alarming. Still 
the end is not in view, and the further contraction in waiting may 
well arouse the deepest concern, not only among the holders of the 
property, but with all who have the welfare of the State at heart, 
and are interested in the general prosperity of her citizens. The 
unavoidable depression following this alarming shrinkage of farm 
values has already advanced to a stage where farms have hardly a 
selling value. When here and there, by death or otherwise, a farm 
is forced to a sale, the public estimate hardly gives it a value, and 
it is quite apparent that were any considerable number in any 
locality forcEd to a sale at one time, they would not find purchasers. 
This is not a healthy condition, and already it is plainly showing 
its inevitable effects. If these values are to shrink to still smaller 
proportions, and carry with them an increasing effect on all who are 
directly concerned therewith, as would surely be the case, the 
resulting effects will be a dark picture to draw. Certainly so grave 
a matter may well command the attention of the economist, whether 
within or outside the ranks of those in possession of this real estate. 

It is everywhere conceded that agriculture is the basis of the 
prosperity of a people. This accepted, then first of all, the agri-
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culture of a people should be carefully guarded, and its conditions 
intelligently studied. It is quite time, then, that the extraordinary 
conditions in whieh farming and farm property are now found should 
command public attention. The farmers themselves, though all 
the time cognizant of what has been coming upon them, have borne 
it bravely and without flinching. With their property shrinking in 
value day by day and year by year, there has been little whining 
and no sounds of complaint. Neither has there been appeals for 
help. Too much it is characteristic of farmers to accept what falls 
to their lot without question. The present crisis is such that, not­
withstanding the absence of signs of embarrassment, public atten­
tion should be directed to means of relief. 

CAUSES, 

Every effect must have its cause, and before attempting a remedy 
the cause must be sought out. In this matter of depressed values 
of real estate there arc several causes which have combined to work 
the results now under consideration. 

1-INFLATED VALUES. 

During the war, and the few years following, in which the 
country was again being filled up with its needed products, farm real 
estate, in common with everything else, bore an inflated value. It 
was then worth the prices it bore. As prices again gradually 
resumed their former relations, farm property took its place in the 
new schedule of values. This, of course, caused a shrinkage, and 
was the first step in the down grade. 

2-PUBLIC SENTIMENT, 

But in case of farm property the shrinkage did not stop on 
reaching the level of ordinary values. The downward tendency 
thus started kept on with the farm property. There must, then, 
have been other causes affecting the problem. Public sentiment 
came in here to keep up the momentum already begun. Without 
stopping to trace out how it came about, a western land craze took 
possession of the conn try. Un measured areas of land were for sale 
and were advertised to everybody's attention. Books, magazines, 
papers, publications of every kind, were filled with praises of the 
West, and the cheap lands there awaiting an owner. Public halls, 
post offices, stores, and places of business, school-houses, fence 
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posts, show yards, and every place where paste would stick, was 
placarded with western land for sale. Everybody and everything 
bas been stuffed with the idea of the surpassing value and unriv­
alled cheapness of these lands. The very air bas been loaded with 
it. A generation has been reared in these surroundings. The idea 
has been schooled into them that New England was played out, that 
its soil was old and worn and unproductive, and that only the golden 
lands of the West were worth the owning. Such sentiments as 
these pervading everything, coming at a time when, for other 
reasons, farm values were already on the down grade, had a pow­
erful effect in keeping up the momentum. 

3-MONEY. 

Of course young, middle aged and old must go West. Property 
has been sacrificed, homes broken up, parents deserted, and with 
them has gone our money. The amount of money that has gone 
out of New England to build up the West is simply beyond 
measure, and our State has supplied its full share. This drainage 
of our means in hand has been a serious draft on the loose capital 
of the State for many years, and is at the present time absorbing 
the principal part of it. Loan and Trust Companies have been 
chartered in every considerable town in the State, whose principal 
business is to gather up the loose capital for western investment. 
Every man whose industry and economy have gained him a surplus, 
is shadowed by agents of these companies and labored with till 
their object is gained. What with private loans, farm mortgages, 
mortgage loan companies, land speculation companies, and our 
chartered loan and trust companies, the wonder is that even the 
land is left for occupancy. 

4-SA VINGS BANKS. 

But this is not all. In our State there is forty-five millions of 
money deposited in savings banks. A large proportion of this was 
dug out of the soil by industrious farmers. As soon as the frugal 
farmer gets a surplus in hand, no matter if it be but little, it goes 
into the savings banks where taxes are nominal and security sup­
posed to be safe. A large part of these forty-five millions is also 
invested in western securities, and adds its part to the other 
uncounted millions in building up a competition against our home 
industries. The result of this is that country towns are drained of 
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their money. It has gone into a western mortgage or into the 
savings bank for a like purpose. The result of all this is easily seen. 
A young man of limited means wishes to buy a farm. He can find 
no money in town to help him out for it is all in the savings bank. 
He goes to the bank and finds it has all gone West. Savings banks 
will not loan money on country farm mortgages. Western paper 
is taken freely, but money cannot be raised on the home farm. 

Now what on earth can a young man do that has a spark of 
ambition in him for business, but go West? We are absolutely 
driving him off the farm and out of the State, literally and truly. 
He must go where the money is available, and where the people 
want him to do something. Land is worth nothing anywhere with­
out men and money to go with it. Every man that goes West and 
every dollar that goes with him increases the value of land there 
and shrinks its value here. 

5-TAXATION. 

Taxation, as now administered, has a powerful influence in 
shrinking the value of farm property. In our system of taxation 
the discrimination against farm property, and especially that of 
farm real estate, amounts to an outrage too glaring to be endured. 
Those who have not investigated the bearings of the system as now 
applied, are not aware of the magnitude of this injustice. Never in 
the his" ory of the State has it borne with such severity as during 
the last decade, and in no year so heavily as at the present time. 
All of course are familiar with our system. Once in ten years a 
valuation is fixed by the State on which the State and county taxes 
are annually assessed during the next decade. Assessors of muni­
cipalities make a valuation annually, on which all taxes for the year 
are apportioned among the tax payers of their town or city. All 
farm property is visible and none escapes the assessors' lists. Ordi­
narily in country towns and rural districts, for reasons there is not 
now time to refer to, the assessors' valuation of farm real estate is 
listed at the highest bearable figures. This is generally found true.. 
These lists go into the hands of the State decennial commission and 
form the basis for the State valuation. True this is not necessarily 
so by law, but practically so in fact, tor how senseless for a com­
mission to say to the assessors of a rural town that . the, valuation 
made by themselves is too high ! 
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None of this applies to invisible property as found in trade, man­
ufactures, mortgages, stocks, banking, &c., nor does it prevail 
with real estate in cities and manufacturing towns. In the farm­
ing towns the valuation lists aggregate more than the property 
valued will cash for ; in the cities and in all circles aside from. the 
farms, no one will pretend to deny but the list is far short of full 
value. In so far as municipal expenses are concerned it matters 
not how high the valuation, provided it is evenly placed. But not 
so with State and c0unty taxes where the rural town is pitted 
against the city and its half-hidden values. In my own town for 
several years past the State and county tax together has been just 
about twice the municipal expenses. Hence this injustice applies 
to much the larger part of the tax assessed. 

For each of the two last decades this discrimination against farm 
property has borne with especial force, and particularly so in the 
last ten. The shrinkage of farm real estate in the last twenty years 
bas reached full fifty per cent of its value. In the last ten of these 
years the shrinkage has been thirty-three per cent with hardly a 
selling demand left. 

In these same ten years the property and business investments in 
the growing town and city have increased, in the aggregate, at a 
low estimate, at least twenty-five per cent. With an under valua­
tion on the increase on the one hand, and an over valuation on the 
decrease on the other, it is easy to figure that farm property is pay­
ing more than double its just share of taxes. Besides, the man in 
business will put five, ten, fifteen or more thousands of dollars 
additional into his business and no notice is taken of it by the 
assessors, but if a farmer puts a new shingle on his house (figura­
tively speaking) he is taxed for it. Is the man of means going to 
invest his capital in farm real estate under these conditione? Not 
he! If he studiously shuns such investments he aids in the shrink­
age of farm values and in the general depression around him. 

6-REMEDIES. 

These are some of the thumb screws that are being set on the 
farmer and his property, and all that time will allow to be noticed 
in this paper. It is not strange that farm real estate is not salable. 
It is not surprising that productive lands are ignored and men seek 
business in town. It is plain to see why young men leave the State 
and go '\Vest. And these are reasons enough why farms are not 
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appreciated. The "deserted farms," of which so much has been 
said and written, and the "decline of New England farming" what 
there is of it, over which the metropolitan papers have been so 
deeply interested, are accounted for under these same heads. 

The remedy for this alarming condition of the agriculture of the 
State is in a reversal of the causes which have brought it about: 

1. Money must be kept at borne and in the town where it is 
made. 

2. Investment in farm enterprises must be promoted. 
3. Agriculture must be fostered by the State. 
4. The discrimination in taxation must be reversed. 
5. Public sentiment must be corrected. 
6. Home advantages must be written up, talked up, taught up 

and posted up. and western bubbles blown up, and the children 
brought up with an appreciation of our own surroundings. 

7. Capitalists must seek investments in our own State. 
Can aU this be done? Yes, if men in earnest set about it,. The 

valuation commission now in session can do much towards relieving 
taxation. The tax commission now investigating taxation can 
devise a way to release mortgaged farm real estate from taxes, and 
the next legislature can make it a law. These are steps whose 
effects would be promptly felt. Others would easily follow when 
men awake to the fact that we have an agriculture to save, and that 
faithful citizens have a responsibility in its ~elfare. Already there 
are signs of improvement in certain ·Glirections. There is a more 
hopeful sentiment cultivated over our home resources. The western 
drift of our young blood has been checked. We have only to cul­
tivate these favorable conditions and add still others to their 
influence to haf)ten on this improvement, and work a rapid change. 

The importation of colonies of foreigners to make these cheap 
lands their homes is not what is wanted and can never reach the 
case. Re-establish a public sentiment that shall recognize the real 
productive and intrinsic value of these lands, encourage an appre­
ciation of the many advantages by which we are surrounded, 
employ our money in home industries instead of keeping the 
vision fixed on distant objects, remove the discrimination of tax­
ation now crippling farm investments, and we shall have no cheap 
lands. Values will return, and when again established there will 
be no dwellings wanting occupants, no lands awaiting owners. 
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After the reading of the paper an adjournment was made to the 
secretary's office for the resumption of business. The subject of 
the paper being before the Board remarks were made by Adams, 

Mansfield, Nickerson, Fernald, Burr, Moore, Harris, Briggs and 
Stetson. 

On motion of the member from Sagadahoc, a committee of three 
was appointed by the Chair to consider what further steps the Board 
will recommend in connection with the subjeet of the paper read, 
and make report to-morrow morning. F. S. Adams, F. L. Mans­
field and E. A. Moore were appointed that committee. 

Professor Balentine member from State College moved to proceed 
to the election of a member of the Advisory Board of the Experiment 
Station, which was carried and Z. A. Gilbert unanimously elected 
to the place. Mr. Gilbert declined to accept the office and B. 
Walker McKeen was elected. 

Adjourned to 9 o'clock Thursday morning. 

THURSDAY MORNING. 

Tlrn Board met at time of adjournment and the records of the 
previous day were read and approved. 

The report of the committee on the paper on Shrinkage of Farm 
Values, read by the secretary, was called up and read by the chair­
man as follows : 

,v e recommend that the B~ard select its secretary as a repre­
sentativt) to present this matter of valuation and taxation of farm 
property, still further before the Valuation Commission now in 
session and also before the commission authorized and provided for 
by the last legislature for the investigation of our system of taxa­
tion, and that he present the matter at such time and in such man­
ner as shall be by him considered best ; and we would especially 
recommend that the attention of the Valuation Commission be called 
to the discrimination in favor of the timber owners of our State, 
and we would also recommend that the attention of the tax investi­
gation commissioners be called to methods of relief of farm property 
from bearing more than its due share of taxation. 

F. S. Adams, } 
F. L. Mansfield, Oomrnittee. 
E. A. Moore, 

The report was accepted and its recommendations approved. 
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The Committee on Pay-Roll made their report and the same was 
accepted and approved. 

Professor Balentine from the State College then brought up the 
matter of introducing elementary instruction in agriculture into the 
common schools of the State and discussed the matter at some 
length. He advocated special text-books and the doing away of 
some of the work as now conducted. The boys and girls should be 
taught the principles of soil formation, fertilization, plant growth, 
animal nutrition, insect life. There should be an interest created in 
these things. Children should be led in early years to study n:i.ture's 
work and become familiar with her laws. 

Member from Oxford supported the proposition and claimed there 
was ample time in the common schools for the introduction of the 
elements of the sciences relating to agriculture if we wish to take it. 

President Fernald of the State College said if there was a demand 
for text-hooks the supply would be forthcoming. Caution was 
necessary that the opposition of the educational workers of the day 
be not raised. No doubt, however, but wisdom would prevail for it 
would be unprofitable to make any radical change that would precip­
itately oyerturn the pr, sent system. 

Secretary Gilbert said this matter of elementary instruction in the 
sciences relating to agriculture had been several times before pre­
sented to the attention of the Board of Agriculture and by some of 
our most eminent educators. 

To-day a general feeling pervails that we should now take decided 
steps in the matter. The action of the State Grange at its recent annual 
meeting indicates the drift of the thought of the public. Parents 
have not yet demanded this line of instruction. ,vhen they do, the 
work will commence. Here is where we want to direct our efforts. 
·what we aim at is the elements of the sciences relating to agriculture. 
This is the line of instruction, and every scholar, whether in city or 
country, should be taught those essentials which have to do with our 
very existence. The work is to popularize this movement, and, 
therefore, it is one in which the Board can well take definite action 
and make its influence felt. 

MEMBER FROl\I PENOBSCOT. Our standards of education are con­
stantly changing. We cannot measure the future by the past. 
Hence it is folly to charge that any future change cannot be made. 
We can do what we will. Our work is to represent the farmers of 
Maine. We need to measure standards by the needs of to-day. It 
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is our duty to interest ourselves, and take an advanced p0sition, 
thus leacling in the work we recognize a-i necessary to be done. A 
complete, well rounded ecluc'l.tion is to-day necessary for success 
anywh0re; and while we may regret our non-advantages, we should 
be the more active in securing these for others who are to c:yne after 
us. This subject. properly urged and carried forward, will meet the 
approval of the general public. 

Mr. STETSON. The children need to be taught these principles, 
and to know how to judge what are friends and what are enemies in 
insect life and in plant life as well. 

Dr. Twitchell, Lecturer of the State Grange was called upon and 
expressrd his great pleasure at the intensely practical turn given to 
the discnssion of the two great questions of taxation and eilncation, 
and pledged the Board the hearty support of the State Grange and 
the Patrons of Husbandry in all .efforts to promote the welfare and 
increase the prosperity of the farmers of Maine. 

The member from Franklin presented the following resolution : 
Resoh:ed, That it is the belief of the State Board of Agriculture 

that the principles of agriculture should be introduced and taught in 
our common schools as soon as may be practicable. 

On motion of the memher from Oxford, the resolution was given 
a passagf'. 

On motion of the member from Androscoggin it was 
Voted, That the executive committee of the Board, in connec­

tion with the secretary, be a committee to act with the committee 
appointed by the State Grange, to further the interest of introducing 
the principles of agricultural education into the public schools. 

The member from Oxford then called up the matter of enlarging 
the work of the Board and increasing the duties of its secretary, 
advocating increased appropriations by the State for this pur­
pose. He said that agriculture is not ree~iving the assistance and 
encouragement from the State that many other of our interests are, 
and it is the duty of the Board to keep the question prominently 
before the pnblic till its just claims are recognized. 

The institute work, so effective, is hampered because of insuffi­
cient appropriations. ,ve should double the number ef institutes 
held in the State. The secretary should be constantly employed 
in the duties of the office, an<l for this we must have increased 
appropriations. Other departments are securing something adequate 

2 
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to the work necessary to be done. The agricultural interests of 
MainR demand something more than has been necessary in the earlier 
days, and we are not faithful to duty if we do not recognize the 
situation, and act accordingly. 

Hon. R. 1'V. Ellis, the retiring member from Waldo. I want to 
heartily and emphatically endorse the position taken by l\Ir. Mc­
Keene. When we consider results possible by doubling our institute 
work, the outlay called for is too trivial to be worthy of notice. 
Results are what we should look after. Let us go to work like busi­
ness men. Let us ask tbe legislature to invest a little in agricultural 
work, because of the great returns possible. Keep the question 
alive and before the public, till the necessities of agriculture are 
reached. 

MEMBER FROM CUMBERLAND. When we SPlect one branch of agri­
culture, and measure the advance of the past ten years, we are sur­
prised at what has been accomplished. Take dairying, for instance. 
The benefit to the State to-day in this one department, is more than 
the whole outlay for the Board, and its advances are chiefly due to 
the work of this Board. Let us make our claim, and keep it before 
the public mind until we get what we need. 

l\fE.l\rnER FROM SAGADAHOC. Let us keep asking until we get what 
are our just rights. The Labor Commissioner receives a salary 
sufficient to command his entire time. Are his duties of greater 
impOl'tance than should be given into the hands of the secretary of 
the Board of Agriculture? Bring this question before every agri­
cultural society in the State, and keep it prominent until something 
is accomplished. 

Pres. FERNALD. In order to do a work commensurate to the 
importance of the question, greater appropriations must be secured. 
If we keep up the agitation, I believe another legislature will grant 
the r.:,asonable petition of the agricultural interests. If we can 
increase any industry five per cent, it will more than compensate for 
any appropriations which may be asked for. 

Adjourned to 2 o'clock. 
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AFTERNOON. 

The subject matter of the forenoon being still before the Board, 
President Fernald of the State College presented the following pre­
ambles and resolutions, and they received a passage by a unani­
mous Yote: 

WHEREAS, The institutes in the different counties of the State, 
under the auspices of the Board of Agriculture, have largely promoted 
our agricultural interest, and 

WHEREAS, A small percentage of improvement in our varied agri­
cultural industries, insures large aggregate returns to the farmers 
ol Maine, therefore 

Be it resofoed, That the scope and educational work of the Board 
through Farmers' Institutes can be largely increased with manifest 
advantage to the agriculture of the State; and 

Be it further resolved, That the Executive Committee of this 
Board be a committee, with discretionary powers, to present the 
importance of this subject to the people of the State, and to arrange 
for such legislation as they shall deem necessary to give effect to the 
foregoing resolves. 

The secretary called the attention of the member~ of the Board 
to some f ea tu res of the work of agricultural societies, more par­
ticularly to the large amount of money, proportionately, paid out 
in trotting purses by many of the societies, and raised the 
question whether in some cases the racing was not being made 
the principal part of the show. He would not in any sense be 
understood as raising an objection to this feature of the exhibition, 
but claimed a society should not appropriate the principal part of 
its money and its efforts to its encouragement. As an accompani­
ment to a general exhibition the races were acknowledged as legiti­
mate and recognized ais important. While some enthusiastic horse­
men claim that the races are the chief drawing card a oareful 
observation shows conclusively that it takes an exhibition full in all 
its departments to draw a crowd and swell receipts. Experience 
has fully proven that a horse race alone will not do it. 

The practice of some societies, where the exhibition is run through 
three days time, of holding the show of cattle proper on the first 
day and that only, and before the other departments are set up and 
open to visitors, results in a small attendance and an apparent 
indifferen~e on the part of the public to the show of this class of 
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stock. The trouble is believed to be with the arrangement rather 
than with the people. The visitors to a fair do not generally 
attend on all three of the days, so if any day is to be left out it is 
that on which there is the least in readiness to see, and this is the 
first day, and the only one in which the cattle are shown. So this 
part of the show is skipped, not because there is no interest in it, 
but it is believed because there is little else with it. The Oxford 
county society makes the first day a preparation day only all around 
and show their cattle on the second day when the whole exhibition 
is ready for visitors and the people are there to see it. There is no 
apparent indifference to or lack of interest in the cattle department 
under this arrangement. 

Most of the members of the Board are oflh~ers of agricultural 
societies, and attention is called to these matters as suggestions for 
consideration in conducting their affairs. If it is a fact that people 
are depriyed by the arrangement of the benefits which should be 
gained from a stock exhibition, all will agree that the order should be 
changed; if it is a growing indifference to stock matters on their 
part, then certainly the effort should be to correct the error by efforts 
to cultivate an interest in it. 

The business of the session having been closed the Board 
. _adjourned without day. 

Z. A. GILBERT, Secretary. 
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WORK OF THE BOARD. 

The time covered by the record of the work of the Board given in 
this report began with June 1, 1889, and closes June 1, 1890. Its 
public work has been carried on in the usual manner and has met a 
creditable degree of interest on the part of the farming public and 
all others interested in agricultural affairs. It is a fact plainly 
demonstrated that through the efforts of the Board and other instru­
mentalities at work in a similar direction, there is more of study 
given to the problems of agriculture and more of consideration given 
to its business management from year to year as these instrumental­
ities keep up their work. But the necessity for studied attention on 
the part of the farmers is on the increase, so there is not likely to 
come a time when it can be said the work has been accomplished 
and the efforts can be discontinued. The age in which we live is 
one of advancement and agriculture cannot be left to trail its way 
along unaided. More and better work from the Board is called for 
each succeeding year. This can only be done through an increase 
of means and through the undivided attention to the work on the 
part of its chief executive officer. Tbis is plainly seen by the mem­
bers of the Board, hence the action at the annual meeting. They 
demand that this department shall be made more prominent and 
more effective ; that the Secretary of the Board shall be required to 
give his entire time and energies to the duties of the position, and 
that in common with all the other departments of the State govern­
ment the headquarters shall be permanently established at the 
Capitol. This is reasonable and just. 

Institutes have been held as follows: 

Aroostook, 
Washington, 
Piscataquis, 
Penobscot, 

Androscoggin, 
Cumberland, 
Lincoln, 
Waldo, 
Kennebec, 

at Caribou, October 22. 
at CherrJfield, October 25. 
at Foxcroft, November 5. 
at Bradford, November 6. 

East Eddington, February 28. 
at Poland, November 8. 
at ·windham, November 9. 
at Bristol, November 19. 
at Freedom, December 12. 
at Fayette, December 27. 
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Franklin, 
Somerset, 

Sagadahoc, 
Oxford, 

Knox, 
York, 

Hancock, 

at Farmington, January 10. 
at Hartland, January 29. 

Fairfield, January 30. 
at Topsham, January 31. 
at Norway, in connection with Pom­

ological Society, February 5-7. 
at Union, February 18. 
at Saco, February 20. 

Springvale, February 21. 

at Brooksville, February 26. 

Nineteen institutes have been held during the time covered by 
this report with an expenditure of $1351.17, averaging $71.12 each. 
The work has been confined largely to the mem hers of the Board. 
Experts from other States have been employed as follows: Prof. 
George H. "Whitcher of the New Hampshire Agricultural College, 
Hon. Edmund Hersey, member of the Massachusetts Board of 
Agriculture, Prof. J. "\V. Sanborn, Director of Utah Experiment 
Station, Dr. T. H. Hoskins, Newport, Vermont, Prof. Levi Stock­
bridge, ex-President of the :Massachusetts .Agricultural College, and 
Mr. Abel F. Stevens, ·wellesley, l\fossachusetts. Assistants within 
the State, but not members of the Board. have been employed to 
give lectures and papers as follows: Mr. A. I. Brown, Belfast, 
Joel Richardson, Esq., Newport, Dr. G. M. Twitchell, Fairfield, 
Hon. Rufus Prince, Turner, Mr. ""\V. A. Allen, gardener to Insane 
Asylum farm, and Professors Jordan and Harvey of the Experiment 
Station. 

The lectures and papers given in this report show the scope of the 
institute work. 

REVIEW OF THE SEASON. 

The season of 1889 was in the main crowned with a reasonable 
bounty to the diligent worker on the farm. The snow disappeared 
early in March and the frost left the ground in good time for opera­
tions on the farm. But little preparatory work had been done the 
previous autumn so that more than the usual work was crowded into 
the time for seeding. Farmers entered upon this work with vigor, 
and the weather favoring the usual area in the staple crops was 
seeded in good time. 

Grass, the leading crop of the State, came through the winter 
without injury save that through the northern section it was thinned 
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somewhat by winter-killing. Timely rains all through the season 
favored its growth and gave, probably, the heaviest crop of hay ever 
harvested in the State. Based on census statistics and estimates of 
former years the aggregate must reach a full one and a half million 
tons. The same conditions which gave the great hay crop were 
alike favorable to pasturage, and continuing through the autumn 
months, gave an unusual supply of feed for stock up to the season 
for housing. Thus the season was remarkable all through as a great 
yrass year. While this striking feature of the year was espeeially 
favorable for tbe stock farmers in giving them an abundance of the 
cheapest and best stock food known to the farm it has been diamet­
rically opposite for those who grow the crop for sale. The remark­
able abundance of grass was not confined to our own State but 
extended throughout the great grass belt of the country. As a result 
the hay m~ukets have been greatly overstocked and the prices eor­
respond ingl.r low, thus placing an almost complete embargo on the 
shipping to markets outside the State, and leaving a large bulk of the 
crop still on hand at the barns. 

Oats and mixed grains take the lead in grain with barley taking 
the next po~ition and wheat standing still lower. Since the advent 
of lower prices of '\Ve3tern flour, prevailing for several years past, 
wheat production has greatly fallen off in tile State and appearances 
indicate will continue so to do unless a radical change of value 
should take place. 

Grains of all kinds started out for a full crop, but heavy and fre­
quent rains corning on at the time of its filling lodged it uadly. 
Unfavorable weather pnwaileJ during much of the harvest and 
added its efleets to the previou3 damage. The final result was a 
light yield of damaged grain of all kinds. 

Putatoes were planted in good season and in usual breadth. 
Aroostook county and other parts of the eastern part of the State 
still make this the leading ea'3h crop of the farm. The crop grew 
admirably till up to the first of August, when a series of heavy rains 
accompanied by a succession of wet and foggy days started the 
''rust" or '·blight" and in a week's time the crop was dead. 

The first early planting were grown and ripe when the rust struck, 
and these gave a good yield and of good quality. With the great part 
of the field crop, however, the tubers were but about half grown, and 
the yield and the quality corresponded. Ar0ostook county, fortu­
nately, was an exception to the Hweeping destruction of the crop in 
other parts of the State. There the rust was later in its appearance 
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and gave time for the potatoes to make a crop, though not fully ripe. 
The result was one of the heaviest yields and largest crops in the 
aggregate ever harvested in the county. On good land, well freated, 
the crops were surprising. Charles B. Coy, Presque Isle, took the 
grand eleven hundred dollar prize for largest crop, offered by the 
American Agriculturist and Bowker Fertilizer Company, with a 
yield of 738 bushels and 24 pounds on one acre. In competition for 
the same prize, Fred S. Wiggin, Maysville, grew a crop of 537 

bm~hels and 38 pounds on an acre. Another crop of 523 bushels 
to the acre was grown by Delano Moore, Presque Isle, and still 
another of 402 bushels by George W. Moore of the same town. 
Other crops, but little under the last figures named, were harvested 
in many cases. The price for this great crop ruled from $1.50 to 
$2.00 per barrel at the stations and 25 cents per bushel for the 
starch potatoes at the factory. A large amount of money was left 
in the county in exchange for the crop. 

The season was favorable for corn and a fine crop, well ripened, 
was harvested. The area in sweet corn for packing was less than 
in 1887 and 1888. Some of the factories did not pack on account 
of the unp1omising condition of the market and some farmers would 
not plant on account of a reduction in the price paid. The corn 
crop is still increasing in favor among farmers as cheaper methods 
of culture are adopted and better methods of preservation of the 
fodder are introduced. 

The business of orcharding is still iocrea.sing in the Stale notwith­
standing the discouragements of the low prices of a year ago. The 
crop of apples was but a little less than the great crop of 1888. 
Prices ruled very favorable to the producer and the crop brought 
more money in the aggregate than any crop of apples ever betore 
harvested in the State. A large measure of the crop was sold 
directly from the trees at $2.00 a barrel. The price gradually· 
strengthened through the winter and in March and April reached 
$4.00 to $5.00 at the road for choice Baldwins, a price seldom 
before touched at that season of the year in the history of apple 
growing in the State. 

Thus with a good crop of potatoes and good prices for them in 
the eastern part of the State, and a large crop of apples and high 
prices in the western, as cash crops, farmers have been favored with 
a goodly measure of ready money. 

A review of the stock interests of the State is not wholly encour­
aging. The markets are still filled with Wes tern beef and the low 
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prices of last year continue. Six cents a pound bas been the top 
price realized for the richest cattle at any time during the year, and 
but a small portion of the time that sales could be made at that 
figure. Steers and other young cattle have hardly had a selling 
value. The result of this shrinkage in value is that comparatively 
few calv,•s have been raised and very much less attention is being 

given to the making of beef. 
The dairy business of the State is on the increase in a small 

measure, and, in the main is meeting a good degree of favor where 
made a specialty. The factory system generally prevails. Thirty­
three factories are in operation in the State. 

Sheep are meeting increased favor, and though not increasing in 
numbers, yet the different practice to a large extent prevailing, 
brings more income to the head than was realized under the former 
course pursued, and probably brings in quite as much money as the 
larger Hocks formerly kept. Mutton and lamb are now the leading 
object, with the wool a secondary, though by no means an unimpor­
tant matter. ,vhere this change in the business has been inaugu­
rated and the work conducted in a manner corresponding with it. 
shPep are in much favor. 

Tho breeding of horses is receiving increased attention in the 
State from year to year and a large amount of capital is being 
invested in the business. Tl.le standard of the stock bred is also 
improving rapidly. While what is known as trotting stock monopo­
lizes the chief attention, yet the heavier business and draft horses are 
now lned in considerable numbers and are rapidly gaining in favor. 

The re turns from the several agricultural societies of the State, 
given herewith, show active efforts among these organizations for 
the pro:notion of the agricultural interests among us. The receipts 
and expenditures of the several societies returned show the finances 
to be in good condition. Aside from the State Soeiety there is now 

but very little of indebtedness standing against these societies, and 
most of them have grounds well equipped for exhibition purposes. 
The figures show a tendency to increase the proportion of money 
expended for trotting purses as compared with that offered in prizes 
for other stock. This is a questionable course and should be care­
fully considered by the officers. Certainly the State in aiding these 
societies contemplates a broader field of work than a trotting race. 
All of our stock interests should receive, as they deserve, encour­
agement proportionate to their importance among us. 



OFFICERS OF AGRICULTURAL SOCIETIES, 1890. 

8ocieties. President. Post Office. Secretary. Post Office. Treasurer. Post Office. 

State Agricultural .......... Rufus Prince ........ South Turner .... A, L. Dennison ....... Porlland ........ E. G. Eveleth,., •••• Auburn. 
Eastern Me. Fair Association, J. P. Bass ....••.•.. Bangor •..•..... 1:1]. L Stearns ....... Bangor •.•••.••. E. B. Nealey .•••..•. Bangor, 
Maine ::ltate Pomological .... Charles 8 Pope •.••. Manchester, .... D. H. Knowlton ..... Farmington..... A, S. Ricker ......... Turner. 
Aroostook County ••..•••..• John Stewart, Jr .••• Houlton ........ H. H. Gilman •...••. Houlton ........ A.H. Fogg .......... Houlton. 
Androscoggin County ........ D. P. Field ......... Auburn ......... EJ. G. Woodside ...... Lewiston ........ J. G. Ham .......... Livermore Falls. 
Aroostook, North ........... G. M. Park ......... Presque Isle, .... E'. S. Wiggin ........ .\'laysvilleCentre, James W. Bolton .... Presque Isle. 
Aroostook, Madawaska .•.••. 
Aroostook, Van Buren ....... Ambrose Violette .... Van Buren ...... Simeon Cyr .......... Van Buren ...... Simon Cyr .......... Van Buren. 
Cumberland County ......... \V. H. Vinton ........ Gray ........... D. F. Whittier...... W. P. F. Robie ...... Gorham . 
. Franklin County ............ Rolo S. Sampson ..... Temple ........ It A. Hall .......... Chesterville ...... P. P. Tufts .......... Farmington. 
Franklin, North ........... T. B. Hunter ........ Strong .......... J. W, Butterfield .••• Phillips ......... D. D. Graffam ....... Phillips. 
Kennebec County ............ Ueorge .!!; Minot ..... Belgrade •...... H. O. Nickerson, .... Readfield ....... C H. Sev<Jry ........ Readfield. 
Kennebec, North ........... S. C. Wn.tson ........ Oakland ........ F. F. Graves ......... Waterville ...... C. G. Carleton., .... Waterville. 
Kennebec, South ............ George Brown ........ Randolph ....... F', H. Moores .••.••. Pittston ......... Charles E. Coombs •.. Windsor. 
Knox County •..••••.•....•. 
Knox, North ................ E. II. Mero .......... Union .......... F'. E. Burkett .... , ... Union .. ,. ..•••• F. H. Pratt ......... Union. 
Lincoln County ............. Thomas J. York..... E:. W. Dunbar .....•. Damariscotta .... George H. Weeks ..•. Damariscotta. 
Oxford County .............. A F. Andrews ....... Norway ......... A. C. T. King ....... South Paris •.••. A. C. T. King ........ South Paris. 
0.llford, West............. C H Walker., ..... Fryeburg....... E',, Walker McK,3en . West Fryeburg .. W. R. Tarbox •••.••. Fryeburg. 
Oxford, Androscoggin Valley, T. B. W, t:,tetson ..... Canton .......... Ill. ·r. Terrill .•..••• Canton .......... H. T. Terrill ........ Canton. 
Oxford, Andover ............ Olcutt ll Poor •. , .... Andover ........ John F. Talbot ...••• Andover ........ George W. Abbott •.. Andover. 
Penobscot County ........... H. M. Brown ........ Newburgh ...... G. N Holland ....... Hampden ...... G. N. Holland ....... Hampden. 
Penobscot and Aroostook .... Alfred Cushman ...... Sherman ......•. L. B. Rogers ..• , . • . . Patten .......... S W Robbins ....... Patten. 
Penobscot, West ............ John Rogers ....... ::ltetson ......... T. P. Batchelder ..••. Kenduskt1ag ..... T. B Batchelder .... Kenduskeag. 
Penobscot, North ........... K A. Recd ·• .... • ... Springfield N. Averill .......... Lee ............ F. M. Johnson, ..... Springfield. 
Penobscot, Central •••••.••. 
Piscataquis, East ........... L F Hobbs ......... Milo ............ \Y. H. Snow ......... \lilo ....... , •... W. N, Snow •..• , .... Milo. 
Piscataquis, Central. ..•.•••• A. M. Ayer •. , •. , .•. Do\·er ......•••. U. E. Dinsmore., ..•. !Jover ...••••••• D K Dinsmore ••.•.. Dover. 
Piscataquis, \Vest •. , •••••••• W. F. Towne .• ,, ·.,. Monson .......•• J. H. Thombs ......... Monson ••••.•••• J F. Thombs ..•••••• Monson. 



Sagadahoc County .......•.. 

1

·G. M. Gowoll. •....•. I Bowdoinham •••• II. E. Mallett ........ 1

1

Topsham ........ L. E. Smith .......... !Brunswick. 
~omorsct, East .•............ J. P. Longl.ey ... . .. • ~t Albans ...... J. M. La1~cey ........ Hartland ........ S. L. ~aJ:o .......... :';lartland. 
"'omereet, Central ........... R. B. bhepherd .•.•.. bkowhegan .•.... ;A R, Smlley ........ ,

1

Skowhegan ...••. A. R. Smiley ..•..••. .:;kowhegan. 
Surner,;ct, West ....••..•. , . . I I 

Waldo Uounty ............. ,Daniel A. Wadlin .... 

1

Belfast ......... , !Mark A. Wadlin .... I Belfast ......... A ~· Redman.. . ••• Belfast. 
Waldo and Penobscot •...... IC. A. McKenney ..... Monroe ......... E. II Nealey ...... ·· !Monroe ........ F. S. Palmer ....... Monroe. 
Waldo, North .............. E. R1rnd ......•..... Unity .......... ,J. H. Cook .......... !Unity .......... H.B. Rice .......... Unity. 
Waldo, West ................ R. S. Ayer ......... Liberty ........ F. Knowlton ....... :Liberty ......... Stephen Bagley ..... Liberty. 
Washington County ......... N. S. Allan ......... Uennysyill~, .... H.F. Porter ...• ····IPombro~e ....... P. E. Voso .......... Uennysyille. 
Washrngton, West .......... J, L. Bucknam, .... Columb1<1 Falls .. !then F Allen •. , .... :Columbia Falls .. F. L. Allen .......... Columbia Falls. 
Washington, Central ....... J C. Talbot •........ East Machiaa .... 1 W. H Phinney ...... iMachias ........ M. Jordan .......... Machias. 
Washington, North ......... Oscar Pike .......... Princeton ....... W.R. Dresser ....... 1 Princeton ....... S. G Spooner ........ Princeton. 
York Co'!lnty ..........••.... J.M. Deering ....... Saco .....••••••. A. S. Ricker .•••..•. [Biddoford ....... G. H. Boothby ...... Saco. 
York, Buxton and Hollis ... Andrew L. Berry .... Bar Mills ...... I M. Milliken ..... 1Hollis .......... J, W. Meserve ....... Bar Mills. 
York Ossipee Valley ........ B. F. Pease •..••..•. Cornish ......... J.C. Ayer ...•••.... ;cornish ......... IL Brackett ......... Cornish. 
York Ramsh~ckle Park ...... A.G. Mitchell ...... ~Vest ~ewfield, .. Leroy 0. Straw ...... jWest Newfield ... C E. Pinkham ...... 

1

west .r:rewfield. 
~ork, Sh11,ple1gh and Acton .. A. II. Brackett ...... ~haple1gh ....... II. B~dw~_:...:_:_:__:_: ... ,Acton .......... ll. A. Stanley ........ Shapleigh. 
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FINANCIAL STATEMENT OF AGRICULTURAL SoCIETrn:s FOR THE YEAR 1889-0ontinued. 
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PA.PERS AND LECTURES. 

IMPRESSIONS RECEIVED FROM RAMBLES IN THE WEST. 

By Prof. LEVI STOCKBRIDGE, Amherst, Massachusetts. 

[Prepared expressly for the Massachusetts Board of Agricultural. Given at the joint meeting 
of the Maine Pomological Society and Board of Agricultural at Norway, February 6.] 

What, and where The West is located, is a matter of great 
uncertsinty to-day. In the public mind, it bas been constantly 
changing during the last forty years, and very rapidly during the 
last twenty. Iu my boyhood days, the vVest,-tbe far-away and 
almost unknown West, was in the Genesee and Black river valleys 
of New York, and then, passing over the region in the southwest 
part of that State, it was located along the valleys of the Ohio river 
and its northern tributaries, and the shores of Lake Erie. At that 
time the "Great Northwest" was the territory of Michigan, respect­
ing which as fabulous stories were told of the opportunities for 
getting rich quickly and by bead-work alone, as have since been 
rehearsed of more distant regions. Soon the West was described 
to us as the boundless prairie-land of Indiana, Illinois and Wis­
consin, with a soil so fertile that the only implements of tillage 
needed to secure the most marvelous crops, were a plough to turn 
the sod, and an axe to cut a bole in it, to insert the seed corn ; and 
all centering at a mud-sunken shanty town at the south end of Lake 
Michigan, called Chicago. Then the Rock river country was the 
West, and its location gradually receded until it reached and crossed 
the Mississippi, and spread out in eastern Iowa. Here it lingered 
within reach of navigable waters for several years, for it was found 
that when the land carriage of farm crops was so extended, and the 
roads so bad, that it took two days' time and a pair of horses to 
convey enough of the crop to a place of sale to procure a pound of 
tea and a year's supply of family salt, the West had lost its immense 
attractions. Then Texas, with its measureless area and uncertain 
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and disputed boundaries, was annexed to our southwestern limits; 
and soon after, by force or fraud,-or both, New Mexico and Cali­
fornia were gathered in, and our \Vest halted by the waters of the 
Pacific Ocean. The precious metals were soon discovered in the 
rocks and sands of the latter State, followed by a gold fever, rising 
higher and higher, until it reached the point of a f:enzied craze, and 
men lost their heads. At this juncture our settled w· es tern limits 
did not advance by pressure of population or effort to secure homes; 
but, ignoring all ordinary motives, one wild, mad rush was made, 
without regard to distance, dangers or difficulties, for the place 
where it was said the shining ore could be gathered in handfuls. 
To reach the diggings, some risked a sea voyage of 11,000 miles; 
others dared disease and death in the fetid swamps of the Isthmus; 
and many others took their lives in their hands, defying all the 
horrors of the little-known continental desert, the barriers of untrod 
snow-capped mountains and wild canons, the trackless alkaline 
plains, the animosity of lurking savages, and laid their way direetly 
westward from the waters of the great river to those of the Pacific 
Ooean. Obstacles before unheard of or encountered hedged up their 
way. Many perished of weariness, of cold and starvation, and 
others fell by savage hands. Some, after indescribable sufferings, 
worn and exhausted, reached the goal sought, to find all ability to 
labor gone, and that the adage was true, that all is not gold which 
glistens. They all suffered; a few received a recompense, most did 
not; but they marked out trails and passes westward, of immense 
value in the subsequent development of our domain. By their 
hardihood and pluck a great State was established in the region of 
the setting sun; but it was not the West, it was only California. 

Then came that to the North, sudden convulsion, to the South, 
the long and deliberately planned War of the Rebellion, for the dis­
memberment of the nation and the extension and perpetuation of 
slavery. For a time the Union of the fathers appeared to be rent in 
twain from East to West, and there were mutterings in the air, that 
the Western and Northwestern States had so little direct connection 
with the parent States bordering on the Atlantic, that they would 
set up for themselves; that California, disconnected from all the 
others hy 2,000 miles of roadless deserts and impassable mountains 
bWarming with implacable foes, was beyond the reach of the forces 
of fn°edom, and would fall into the hands of those of slavery. The 
masses trembled in fear of the impending calamity, but soon rallied 
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under the leadership of far seeing, sagacious and courageou3 men. 
These, while marshalling forces for the field and providing materials of 
war, devised plans and instituted measures in the way of quick and easy 
communication to conneet these scattered peoples, and to make their 
varied interests one, in the protection of, and benefits LO be received 
from the central government. At that time the railroad systems of 
the Eastern States were developed westward to and beyond the 
Mi5sissippi. Our engineers had become expert and fertile in 
resources for overcoming, so far as then encountered, the obstacles 
presented by nature to railroad construction; antl capital had been 
encouraged by success to make great expenditures for grand 
achievements. Impelled by theRe three forces-the necessity, the 
skill, and the courage-the great continental railway system 
developed. The arid plains, the broad rivers with treacherous 
quicksands and shifting channels, the towering mountains with their 
perp~ndicularly walled gorge:3 and cafi ms were passt>d, and a con­
tinllom~ traek extended from the Atlanti.c to the Padfic, Liuuing the 
U oion together with a cable of steel. Other similar efforLs and suc­
cesses followed, which with their laterals have given easy access 
to more territory than can be fully and wisely utilized durmg a 
century to come, and made our "'\Vest to be almost any and every 
spot between the ··great father of waters" and the Pacific, and 
b2tween Canada and the republic of Mexico. In the manifold 
obstacles to be encountered and overcome, the countless expense to 
be incurred, the grandeur and magnitude of the whole conception, 
the rapidity of its execution-the world's history furnishes no 
parallel. 

But there is one phase of this matter which should be here noted, 
because of its influence on the \Vest and its people. Notwith­
standing the fact that the conception and plau of a Pacifie railroad 
was by private individuals, acting in a private capaeity, it was of 
national importance; essential to the government for the proper 
ad ministration of the affairs of ts va~t area, an<l the expense of. 
construction would be national in magnitude. In its own interest 
it should aid this most important of public enterprises. But it was 
burdened with the responsibility and cost of carrying on a gigantic 
war, and bad no ready money; it could guarantee bonds and was 
the owner of millions of acres of land along the proposed lines of 
construction. The land had then no money value, but certainly 
would have by the development of the enterprise. The scheme of 
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'' Land Gran ts" to .• aid railroad construction through our public 
domain was therefore inaugurated, and eventually extended, for 
purposes honest and dishonest, to all points where a road could be 
constructed. and whether it was or ever would he needed. The first 
road built received:25,000,000 acres of lan<l1 and other roads a much 
larger grant in proportion to their importance. This land was in 
alternate sections, with surveyed government land on each side of 
and contiguous to the railroad track, which made it more valuable 
than government land farther back. In most instances the avails of 

its sale were sorely needed to pay construction debts, and the most 
extraordinary efforts were made for this purpose. The railroad cor­
porations were actually transformerl into great land trading and 
speculating companies. The East, both country and city, was 
floo<ied with flaming handbills, circulars and advertising cars, clet:ked 
out with w· es:ern products, setting forth the quality and des:rahle­

ness of their lands in the most preposterous terms. Their desert 
lands were represented as the best stock-breeding sections of the 
world, and the government lands of the same kind were frpe to all 
comers. A few dollars invested in a band of calves would increase 
so rapidly that in a very few years they would be countless, and a 
mine of wealth to their owners. The corn and wheat lands of their 
prairies and river bottoms were more fertile than the garden of 
Eden, would yield eighty bushels per acre of the former and forty of 
the latter, and were absolutely exhaustless. Their mountains were 
rich with mines of gold aml silver, and the sands of tbeir mountain 
streams yellow with the golden grains. From the Rio Grande to 

Manitoba the climate was delightfnl; the dry, pure air of their high 
plateaus made them a perf eet sanitarium; and, the nearer you went 
to the polar circle, the more agreeable it became. Copious streams 

flowed from all the mountain gorges, which could be so utilized for 
irrigation as to make the husbandman independent of the fickleness 
of the weather. They expatiated upon the generosity of the govern­
ment; there was a home8tead and a tree-planting law; and they 

rang all possible changf's on "free homes in the \Vest," •'land for 
the landless," '·Uncle Sam is rich enough to give us all a farm." 
It was not only in the Eastern States that these representations were 
made, but they had their agents in every country and city of Europe. 
Free transportation tickets were offered to land buyers and t-;ettlers ; 
and soon the boom was on, and on hard. There was a rush west­

ward, not only of the landless and those seeking homes, but of the 
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titled nabobs of Europe, rea<ly to take up whole counties, and of 
speculators and sharpers from everywhere; and the last were first 
in the field. Semi-officials of the railroads, and their friends who 
were in the railroad ring, took the lead. They knew or could deter­
mine where the railroad centers were to be and secured all adjacent 
lands within the five-mile limit. By the time the first construction 
trains reached those points, a town was begun. Stakes tipped with 
red flannel are set in squares in the grass indicating the line of pro­
posed streets. Abutting lots are marked on these, and at once tents 
or brush booths are going up, and these signs adorn their fronts : 
"Building lots for sale," "Land Office,'' "Real Estate Agency," 
"Money to loan," '"Hobbie & Co., Brokers, money exchanged,'' 
"Saloon, all kinds of the best of liquors," "'Guns, rifles and ammu­
nition," and, looking in at the open door of one or a half-dozen of 
them, you would see a couple of barrels covered with rough boards, 
and on these a dice box, a pack of cards, a faro bank and a black 
bottle. 

Visit this locality a month or six months afterwar<ls, and all is 
still, and the ground is littered with all kinds of trash, but empty 
bottles and old tin cans do most abound. It was found that a mis­
take was made; the projectors did not understand "the tip," or 
were purposely deceived; and therefore the "town'' has moved on. 
Or else, at your second visit, you find frame houses on the streets, 
decorated with the same signs ; stone and brick foundations going 
in for banks, churches, school-houses and quite likely a theatre. 
Money is plenty, everybody (but the lambs) is getting rich; but 
yet not a sod bas been turned on the adjacent land, and the whole 
country is in its native wildness. Between these attractive railroad 
points and fancy ''Town Sites'' the scene changes; but the bottom 
motive power and the controlling actors are the same. The railroad 
in the form of friends is abroad in the land. All the desirable rail­
road lands are taken at a nominal price ( to be re-sold of course for 
a consideration,) and all the desirable government sections between 
have been secured "in wa_ys that are ver_y peculiar,'' under the 
homestead and tree-planting acts; and they can always find as 
many names to be used as there are desirable sections to be covered 
in, but which in due time turn back to the projectors of the scheme, 
who become the owners of domains of from ten to fifty thousand 
acres, but all for sale at a speculator's profit. These parties are 
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not here to stay, except. with an "if;" and, with an "if," they 
unload and "lite out.'' 

But now comes the great army of honest, guileless settlers, hun­
dreds of thousands of them seeking homes. Many of them are 
from fairly comfortable homes in the Middle States; other many are 
from New England, with New England loves, and New England a 
part of their very being. They have believed the story of -'land for 
the landless, free homes for the emigrant;" they come to make 
homes of broad acres and to leave them to their children, surrounded 
by all the blessings of Eastern life, but which Western conditions 
cannot produce, and money cannot buy. Along the great trunk 
lines they crowd, accompanied by wife and children, and bearing a 
few household goods and gods. Mingled with foreigners babblmg 
in an unknown tongue, and jostled by land sharks and sharpers, 
they s"' arm around the land offices, to obtain the first title to that 
magnificent farm of which they have heard so much, and which in 
their mind's eye they have so often seen. But they find that some­
body has been there before them ; land is not so free or so near at 
hancl as they supposed. Their Uncle Samuel is not at home to 
walk out along the railroad and stake off the alternate sections for 
their occupancy. But they are told that there is such land as they 
want at a distance,-"no better land in the world than that up 
.around Devil's Lake or out in the north part of Burleigh county ,' 
'-The best stock ranges are out in the bad lands of Montana." 
4 'Gold is abundant in Nevada, and the claims are not half taken." 
The great crowd looks downcast ; but it scatters from the offices of 
the loaners and exchangers of money, from the land offices and real 
estate dealers, from the rambling toad-stool villages, and disappears 
in the vast expanse of prairie, plain, mountain range and sequestered 
gulch, to find, if possible by searching, the home which they sup­
posed was ready to receive them. 

This country, thus opened, thus advertised, and thus settled, is 
the West, over which we are to ramble, and we had better be off 
before another like invasion arrives. Now we are at Castleton, in 
the great valley of the Red river of the North. It is one boundless 
expanse of dark, friable soil; and here and there to the farthest 
horizon we see the smoke of steam threshers on the wheat fields, 
and the teams moving wheat in the straw to the machines, grain to 
the elevators and water for the boiler. The scene is new, it is 
enchanting and expanding. Roving free, we find we are on the 



36 BOARD OF AGRICULTURE. 

great wheat farm of 1\Ir. D., and soon at the central office. To the 
Yankees questions come these answers: "Seventy thousand acres 
in the ranch, twenty-nine thousand acres in wheat this year, the 
rest unbroken sod." '·The average yield is forty bushels per acre; 
the machines thresh on the average fifteen hundred bushels a day 
each; it costs from a cent to a cent and a half a J1ushel to thresh 
it." "The expense of growing it, from the plough to the elevator, 
is about twelve or fifteen cents a bushel; this land is all soil, and of 
the best down as far as you can dig." ·•It has been waiting here 
for the plough, and growing richer and richer for thousands of 
years, and it will produce wheat for a thousand to come without 
exhaustion." "The air is so pure and dry we don't feel any cold, 
and the winters are agreeable." 

Thanking the gentleman for his politeness, and still rambling 
free, in due time we find our:seh·es far away on the wheat fields, and 
among the men, the teams, and threshing machines. Tlie latter are 
all steamers, and burning straw for fuel which is a Western phase 
of economy, and a novelty to New England eyes. The rush of 
steam, the roar of the thresher, the flying dust and smoke obscure 
everything; and for a short time you are confused, but soon dis­
cover that there is order and a controlling head behind the dusty 
screen. And you run up against a live Yan~ee from Connecticut, 
the boss ot four sections ( about twenty-six hundred acres) of this 
land, its teams, implements and crops. He is glad to greet any­
thing in the way of a fresh Yankee or tenderfoot, ready to talk, and 
knows his business. With some banter and giving news from the 
East, questions for information are put, but for brevity's sake only 
the answers are given: •·Have been out here four years, summer 
and winter, but came as an emigrant, not atter this job." "In some 
respects I like it betf:t·r than old Connecticut; get fifty dollars a 
moutll the year round, but all don't get that." ··Don't have any­
thing to do in the winter hut take care of the stock (the teams); 
there is no field work that men or teams can do." •·Well, now, 
the crops do fall off some; don't average more than fifteen bushels 
to the acre; but we shall take up some new land next year, and 
fallow some of the stubble, taking a crop once in two or three 
:years." There is not so much capital in this establishment as you 
might think; µrefetTPd stouk of the railroad was bought at seven 
dollars a share, and swapµed to the company, at a hundred dollars 
a. share, for this land at a twitited two dollars an acre." '·Don't 
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know how much money they make or lose." '•Know that bank­
ruptcy is c0mmon around here, but they are all right; these great 

Western arable farms will be cut up and sold out when the times 
are right and prices high enough." ··You expect to get a slice 

then, do you not?'' "l shouldn't wonder." "Those fellows up on 
Goose Creek brag well; they may get twenty-two bushels an acre 
this year, but last year they didn't get ten ; I guess 'twill average 
about like ours.'> •·That ditch is for a pipe to bring water from 
the wind-mill at the creek to the elevator; it is two miles long." 
Ten feet seems deep to you for a water-pipe, but in August we dug 
out junks of frost down uine feet." "Summers are short, but we 
can begin early; are sowing when two or three inches are thawed 
out on the surface; what frost is below that can thaw when it gets 

ready-the wheat will grow." "I don't find any fault with the 
climate; its good if you like it, and when you fellows down East 

are shivering around in your winter fogs, you can come out here 
and get warm, however low the thermometer is." '·Yes, shall 
finish threshing to-morrow, and the m xt day the men will go to 
burning the straw, and the tt'ams, four mules and driver and a two. 

plough gang will commence ploughing at that line, and go straight 
away yonder four miles across the four sections and back; and they 

will alternate, traveling sixte"n miles one day and twenty-four the 
next, and will keep it up until the ground freezes." We thanked 

the man for bis time and information, and turned away with the 
impression that we bad seen only the best side, the outside, the 
glossed side of the affair. As we did so, he called after us, "Say, 
you, if you ever go round old Connecticut way, salute it for me; for 

I call it home, and the old folks are tbere yet." 
Now we find ourselves well up the Little Missouri river, in the 

Bad Lands of "\Vestern Dakota. ·winding and twisting our way 

along for many a weary mile among the day buttes, the scene con­
stantly wilder and more forbidding, a sudden turn of the trail brings 

us face to a typical cow-boy. He is mounted on a thin-necked, 
sharp-eared, bright-eyed, restless broncho. Hanging m a case at 
the horn of his saddle is a Winchester rifle; on his right hip a Lteavy 
revolver, and a large huntiug knife in its case on tbe left; around 
his person two leather belts filled with cart1idges, one for the rifle, 

one for the revolver; moccasins on bis feet; leather leggins; a 
brown corduroy coat, and a brown felt hat large enough for an 
umbrella; his face is bearded and brownerl ; he looks the bandit, 
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( and here is where such roam uncaught,) and you almost expect to 
hear the order, ''Stand and hold up!'' To the inquiry, "Does this 
trail lead to Mr. C's ranch?" came the answer in a bright, cheery 
voice, as his countenance lighted up with a smile, "No, here you 
are, and yonder is the shack." ••Are you Mr. C. ?'' "I am, and 
am glad to see you." ··-Well, you look like a galloping arsenal. 
What do you load yourself down with all that artillery for?" "It 
is sometimes mighty handy to have it around; a man ought always 
to have it on here, and its presence may prevent the necessity for 
its use." In a few moments we are at the shack, which we notice 
as we approach, is about fifteen feet square, seven feet high, made 
of poles about five inches through, sides and top, interspaces filled 
with clay and daubed over top and sides with the same materials. 
All around the eaves, antlered heads were fastened, on which were 
banging the carcass of a deer, saddles, harness, yokes, lariats, etc. ; 
and through the open door could be seen an earth floor, bunks, 
blankets, skins, a sheet-iron stove, and a few cooking utensils. "'\Ye 
alight, and stand at the home and headquarters, cattle ranch, of a 
college graduate born and reared in Philadelphia, and now three 
years a cow-boy. He was evidently pleased with the visit, as 
evinced by the hearty exclamation, ''Gentlemen, I am glad to see 
you here; it does a fellow good to see somebody from God's coun­
try once more. How is all the world, the men, but especially the 
girls down East?" He seems glad to see a new face, and to talk to 
somebody besides the two stolid helpers he has in his employ; and 
so we will let him talk, and see what we can learn of him, his busi­
ness, the country in which he lives, and its people. 

''After college graduation, and casting about awhile for some­
thing to do, I concluded the professions were so crowded I should 
have hard work to squeeze in anywhere; in fact, people were getting 
pretty thick in Philadelphia. There was a good deal said about the 
chances:to make money in the stock business out here; and, having 
a little capital with which to start, I thought I would come an::l grow 
up with the country, as Greeley advised. Could not have gone 
much farther if I had tried. Could not have found a place where I· 
could have a cleaner sweep and swing; have pure, free air, free 
water, free land; free of all law and law officers but those shooting 
irons; free of all the dissipations of civilization ; free of all human 
kind, except an occasionaljellow:to whom we point our rifles, and 
the section gang ten miles away down at the railroad. Business 
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don't amount to much yet; think I have about eight hundred head of 
stock, old and young, and shall begin to sell next year. Cannot 
show them to you ; don't know where they all . are, but shall have 
them all back on the range within a month, but may have to go a 
hundred miles after some of them down to the reservation. This is 
the worst-looking country, and the hardest to find anything in, that 
man or pony ever trod; hut there is feed enough, and it is the best 
to winter stock in there is in the whole realm. They huddle into 
these gulches and ravines, and do not drift before the blizzards; 
and when the storms are over they nose their way out of the snow, 
rustle around and fill themselves with willow and cottonwood browse. 
I don't lose more than about fifteen per cent. of them in a year, 
from cold, snow, wolves, bears, cats and accidents, all combined; 
but flway south on the plains, drifting before storms, freezing and 
starvation is liable to clean out from fifty to ninety per cent. ; and 
if it don't take cow- boys too, they are lucky. We don't do much in 
the winter, and would not do anything but eat, sleep, and keep a 
fire, if the cattle did not rove; but they do sometimes, when we 
have to rustle around and keep them on the range, regardless of 
snow, wind or weather. Game? Yes, game is plenty, and we get 
it without much trouble when looking after cattle. 

"We get letters occasionally, and papers; and I know that a 
month ago Philadelphia still stood on the banks of the Delaware; 
but can't say that I know much of the prevailing fashions there, 
and care less, for I know we are in the full swim of fashion out 
here. The mail comes l very day down at the station; but that is 
ten miles away, and in winter that is farther than a hundred miles 
anywhere in the East. In the summer we get down there once a 
week sometimes; then again we are away on the range, and don't 
bring around once a month. \Ve don't have the advantage of 
lectures, conventions, balls and circuses; but we don't care much 
about that, for our business is about .equal to a perpetual circus. 
Oh, we shan't starve, with eight hundred head of stock around us, 
and deer's beads stiC'king out of every other bunch of scrub. We 
get some canned goods, coffee, tea, salt, etc. ; should like fresh 
vegetables and apples. We have deer skins in abunrlance, and that 
supplies most of onr want of dry goods. Our establishment is 
rather primitive, in fact not quite up in style to that of Abraham 
the great ranchman of the East; but you know, 'man wants but 
little here below, nor wants that little long.' But you give me a 
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call in July next year, and you will find me in style. I am going to 
have my mother and sister here then. Before they come I shall 
tear this shack down and build a new one-a nice one with two 
rooms; am bound it shall have every modern convenience, if it costs 
me fifty dollars. I am bound that they shall have a good time here 
and see the West as it is, and its people as they are. We will have 
all the people of the county here, and we will have a social time." 

•·Mr. C, bow large is this county?'' '"l don't know exactly, but 
I think about as large as the State of Vermont." '• How many 
inhabitants in it?" "l don't know of any fixed inhabitants but the 
section gang at the railroad, but there are some scattered around ; a 
squad of cavalry comes along occasionally, and there may be one 
then." ··I doubt not, Mr. C., your mother will be delighted to 
meet your friends and neighbors, and to see the country in which 
her son has pitched his tent." "I don't know about that, but I 
know she will be delighted to see me, and I shall to see her; and 
the beaux won't be so thick but that I can have that sister of mine 
to myself for a time, and for the rest I dou't care." 

Mr. C. entu·tained us on the fat of the land, and apparently 
regretted our departure, and we left with the impression that the next 
time we rambled that way, not a track of tht~ scholar and ranch man 
would be found in the Bad Lands, but we should learn that he and 
what capital he had saved from that which he brought from the 
East had gone back there. and the country left to grow up 
without him. 

But now the scene changes; we are running west on the North­
western Railroad in the E>outhwestern part of Minnesota, and near 
the Dakota and the Iowa line. We are in a region famous for its 
wide-spreading prairies and good quality of soil. The horizon is far, 
far away in all directions, and the view unobstrQcted. Along the 

track side are occasional reaches t,f turned sod or stubble. Fro:n 
the moving train it is difficult to clearly distinguish human habita­
tions away from the little vil?ages, but at intervals smoke is seen 
to rise, and there are stacks of grain or hay. We run to the end of 
the road, and find ourselves in a little village three years old. A 
ccnspicuous object is a grain elevator ; there are several shanty 
stores, a half hotel, half boarding-house, a land office, a real estate 
agency, a broker's office, and two or three saloons. A school-house 
was under waJ, "as an advertisement;" but they were "not so 
advanced as to think of churches." There was a dealer in all kinds 
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of agricultural implements, machinery and vehicles, which were 
scattered around promiscuously in the prairie grass over an acre of 
land. We are hardly domiciled for the night before most of the 
villagers know we are not there to sell patents, lend money or buy 
land, but rather to see the land which is sold, the men who have 
bought it, how they like it and its surroundings, what tlwy prop()~P 
to do with it, and how they live. This information given, we have 
ceased to be an object of special attraction. We inquire for other 
settlements or villages in the region and are told there are none ; 
for roads out of this metropolis into the out country, and receive 

for reply, ·'Roads ! it is all road ; go where you please, there is 
nothing to hinder. 

As the next morning's sun lighted up the scene, that remark was 
fully app eciated. Grass-brown, dry grass under foot in every 
direction, and not an ohject to obstruct the view or attract attention. 
But how far does this expanse extend, who owns this land, and 
what is beyond it, are cllriosity-provoking thoughts; and we start 
out due southwest by compass for a long tramp of discovery. As 
we advanef', the horizon ri->cedes. The prairie, which appeared so 
absolutely level, is found to gently undulate in long, smooth swells. 
These swells come plainer and plainer to view as we move on, and 
behind fall away to the horizon. For miles the scene is the same; 
and it would be very monotonous but for an occasional whirr of a 
prairie chick out of the grass, whose flight is hastened rather than 
retardedjby the gun we bear. 

After miles of tramping, the field-glass brings to view a some­
thing at the horizon which is unusual and artificial rather than 
natural, and the course is laid in that direction; as we advance, it 
comes plainly into view, and after a walk of two miles we find we 
are approaching the dwelling of a home-steader. As we draw near, 
we" notefit and its surroundings. It stancis on the summit of a 
prairie ::roll; 1s a board shanty about twenty feet square, with a 
stove-pipe chimney. There is a small glass window on the side of 

approach, where it seems there should also be a door; but, as thtfe 
is nonelwe conclude the front door is on the back side. We notice 
there is a pole barn, covered, roof and sides, heavily with straw, 
which is black by a year's exposure; off to the left is a stubblefield, 
and beyond, a dozen head of cows and young cattle feeding. Near 
the barn are two stacks of wheat and four or five of hay, and 
scattered around the premises sundry farm implemei:ts and a good 
two-horse wagon, but no other vehicle. 
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But we are now too near to be longer unnoticed, and our approach 
is announced by the sharp bark of a fine collie dog. By the time 
we are within speaking distance, a man is seen coming from the 
barn, a boy of about seven years of age and a girl of five, from the 
direction of the hay stacks, and a woman appears at the door. A 
glance showed that all were comfortably and neatly dressed, had an 
intelligent but a sort of scared. quizzical look, as much as to say, 
'' Who are you? where did you come from ? what brings you here ? 
but we are glad to see even you." Salutations were exchanged 
without much embarrassment on either side. They were told that 
we bad fallen in with their place while roving out from C., but that 
we were from the East. '' Are you?" said the woman, with anima­
tion; "We are from the East.'' ''From what State, .l\fadam?" 
"From Ohio." "Then we were neighbors; Massachusetts is my 
home." That was enough; all embarrassment was remove<l, and 
conversation flowed freely respecting the East and the West. With 
occasional leading questions to draw it out, the homesteader's story 
was practical!y as follows, told sometimes by the husband and 
sometimes by the wife : 

'•We had a good little farm in Ohio in a thickly settled neighbor­
hood, with school, church, store and post-office close by. But 
there was a mortgage on the farm which we could pay off only slowly 
everJthing we had to sell was so low. A good opportunity occurred 
to sell out, and we concluded to do it, get out of debt, and take 
what we had left, come vVest, get a larger farm for nothing, fit it 
up and begin anew. Good recommendations led us to this locality, 
of which, however, we had no actual knowledge until we reached 
here. We did not find it just as we expected. We supposed we 
could get a location near the railroad and eon Vl nient to town privi­
leges, but nothing could be homesteaded there. Then there was no 
wood for fuel or timber or fences. We wanted to both keep stock 
and make crops, and a good barn shelter tor them and a house for 
ourselves. The timber to do this must be brought from the far 
North through Chicago or St. Paul, and it would all cost more than 
we could afford. We could not go farther, and disliked to go back, 
and finally concluded to make the best of the situation as a trial. 

We got here in July, year before last, and you can see what we 
have done. We brought a few household goods with us, and soon 
after getting here we bought a pair of horses, a wagon and all the 
rig, some tools and two cows. That season we built the house, a 
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part of the barn, set over a piece of sod for spring wheat, and cut 
and stacked a lot of hay. some for the stock and more to burn. I 
have now grown two fair crops of wheat of two hundred bushels 
each, a little corn, and all the prime roots and vegetables we want­
ed. The cattle have increased, and we are better off than when we 
lived on this spot in a two-horse wagon. We havn't got everything 
we want yet,-water, for one thing. You see that pile of dirt out 
there? that is where we are digging a well. We are down now forty 
feet, but five or six feet more will bring it. To this time we have 
brought all we have had a mile and a half, in barrels from the sink 
down yonder. This soil is good, and no mistake,-better, I think 

than it was in Ohio. 
"The climate,-well, you should live in it a year or two to appre­

ciate it. If it is good, it is good; but when it gets on a tantrum 
you had better stand from under. A blizzard struck us last year in 
May, and we had a terrible one the eighteenth of the following Octo­
ber. Describe a blizzard? No; I don't know any words which 
meet the case. The wind sweeps across this open country, roaring.,, 
bowling and shrieking in a way nobody can describe; the little ice­
needles are driven by the wind into and through everything. Then 
the cold is awful, and nothing but hay to burn; and quite likely­
you will be caught without enough in the house to last through the 
storm. If you want to appreciate a blizzard, come, see and feel it, 
but be caught in it at your peril. If one had come in October, the 
first fall we were here, none of us would have been here to tell the 
story. 

'· Prairie fires? You would think so ; and the grass is about dry 
enough to burn now. When the fire gets going, and a high wind 
gets behind it, it seems as if the whole world and all in it was going 
to burn up. The smoke and heat go ahead of the fire, and it is 
dark as night, and you are almost suffocated. Hardly know which 
to choose, a prairie fire or a blizzard. On some account we have 
the most dread of the fire, and keep the grass mown and fed back a 
hundred rods from the place, and then plough a fire-guard inside 
and outside of that line; so that we have escaped thus far. But 
fires have swept over whole counties here, and cleaned out every­
thing, villages and all. 

"'As yet, there is practically nothing that farmers can raise to sell in 
this region but wheat, anrl that might about as well be burned as sold. 

4 
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It is hard to find a man here who raises more than about two hun­
dred bushels, and he cannot take or send that much to the Chicago 
market. Either way the freights and commissions will take the 
whole crop. 

•'On the way ont, you probably noticed elevators once in twenty 
or thirty wile::; all along the railroad. The railroad ring own them 
all, whatever may be the name painted on their brown sides. Oh, 
yes; they are ready to buy wheat; 'but the crop is not a desirable 
one, and the market is glutted ; but it ;you cannot hold it, draw it 
in,-we will give what the market will afford.' They have a sure 
thing, and c>an wait; the farmer generally cannot; so the crop goes 
to the elevator, and of course in the worst possible time. •There 
never was suf'h a ~lut ;' it is hard, but the hest they can do is forty­
five cents a bushel. That won't do for the farmer at all ; but it is 
thirty miles to the next elevator, which is two days' journey from 
home, and when he gets there he is in the power of the same ring ; 
and so the wheat raiser surrenders, and the weighing commences. 
A bag 01' twu is emptied, when the huyer discovers the wheat is not 
up to standard) is not well cleaned; he won't have 1t; the farmer 
may take it back, or throw off ten per cent. for refanning. The 
farmer yields again from necessity, thinking it is bnt one load, and 
it is soon in the machinery; but, •Cash is short to-day, and we can­
not pay now possibly, but will be ready and cash it when the whole 
crop is delivered.' The farmer goes home a wiser hut not a happier 
man; but the buyer gets his whole crop, and nearly all others that 
are in the vicinity, in kindred waJS, That is how and where we 
get our money. 

'"We are comfortable, as comfort goes out here, but yet we have 
as you see, no roads; a month in the fall, six weeks in the spring, 
and after every great rain, we are mud- bound, however great our 
necessities. We could not get land nearer the village and depot ; it 
is ten miles there, and somebody owns the land all the way, and is 
holding it for a rise. We have no schools, no society, no meetings, 
no doctor; yet people die out here." 

During this conversation we were. sitting on a wagon-seat placed 
on the ground; thinking it was taking a gloomy turn we rose as if 
to go, but were cordially invited to walk into the house.and take a 
cup of tea, to "strengthen us" for a ten-mile tramp to the village. 
The little boy ran toJ the hay stack from which he came on our 
arrival, and immediately returned bringing some loose hay and a 
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handful of twists. We then discovered that he and his sister had 

been engaged in twisting and piling hay for use during winter bliz­
zards. Entering the house, we noticed it had really but one room 

with two small windows; there was a bed in one corner, from 
beneath which peeped a trundle-bed; there was a large sheet-iron 
stove, a small table, a chest; shelves around the walh, on which 

were pans of milk and an assortment of crockery and tinware ; in a 
closet near the stove sundry cooking utensils, four chairs about the 

room, and all neat and tidy. In a wonde1 fully short time the burn­
ing hay made the steam whistle from the spout of the tea kettle, and 
soon "a humming cup of tea'' was presented us. That sipped, we 
thanked them for their hospitality, bade them good-bye, and took 
our compass course northeast for town. As we turned away, the 

woman said, pleasantly, ''If you meet anyone who wants to buy an 
improved claim, send them this way;'' and I received the impression 
that she meant all she said, and a good deal more. 

During the two following days we are riding in different directions 
over this much- boomed section of country, and find farmers long 
distauees apart, in out-of-the-way places; some in side-hill "dug­
outs," some in turf shanties with a single window and earth for a 
floor, and some t-'Htablishments of the kind abandoned and claim 

given up. Occabionally we found a settler and his wife who 

appeared bright and cheerful; but most of them, especially the 
wives, bore a sorrowful countenance, as if the light of their lives 

bad gone out. We have ,.not time to particularize and make com­
parisons here, and only stop to say, we left the section with the 

impression, that the family interviewed during our first day's ramble, 
were country nabobs in the land; and if they did not sell out, have 
probably finisbt>d their Wt 11, and have an ahundanct' of water 

But now we are away across the continent to the S,Jutliwest; 

have passed through the canons and gorges of the Rockit>s; have 
looked with awe at the snow-covered 8µanish Peaks; have succeed­
ed in the struggle up Pike's Peak trail to the summit; and have 
reached a dry, thirsty and barren, though boom, <l. land, and stop 
to take breath at Las Vegas, New Mexico. W L. call'iot stop to 
describe its wonderful hot soda and sulphur springs, or L: ,e, r h, 1asted 

curative properties; but hasten to tell of a discovery we Lhuugh, we 
made here, but afterwards found to be as common all over the 

Western country as hay-see<l It was what might be called a µro­
fessional emigrant. We saw a sturdy man with a pair of good 
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mules grading around the railroad hotel (the Montezuma). He 
looked and talked like a Yankee, but not quite that; but certainly 
he was not a foreigner. At noon, when roving on the outskirts of 
the village, we noticed the same man with the team put out, and 
fee ding from the rear end of the wagon. Himself, a woman and 
three children were seated on the ground near by, eating their 
dinner from tin plates held in their laps, the food reservoir being 
an iron spider, and their drinking cup an old fruit can. There was 
a fire smouldering a few feet away, between three flat stones set 
edgewise. Near by on the ground was the canvas-covered top of 
the wagon, which for the time being was evidently serving the pur­
pose of a tent, and in which were a few household goods-boxes,. 
bundles, and what looked like bedding. At a little distance, brows­
ing in the sage brush, were two Indian ponies for riding when the 
party was on the move. The man and his wife appeared to be 
about forty-five years of age, the children, two boys and a girl­
about twelve, ten and seven. Salutations were given and received, 
and, as there was no bashfulneRs on their part, a rattling conversa­
tion was soon on the flow. The story, told with little interruption 
or prompting, was as follows: 

'• ,v e are of Massachusetts origin, but were born and reared in 
central New York, and commenced married life there on an inherited 
farm aboat twenty years ago. The farm was a good one, we think 
now; but we caught the ,vestern and the lumber fever, and sold 
out and went to Northern Michigan an<l bought in the woods. 
8tayed there most three years, but didn't like it; didn't like logging, 
didn't like the woods, didn't like the stumps, couldn't stand the 
cold in winter nor the mosquitoes in summer, and so sold and went 
to Wisconsin. Did not buy there, but rented a place for one year, 
but found it to be Michigan over again, so concluded to try the 
prairie country, and went out to Nebraska and bought an improved 
claim with a good turf house and some tools on it, but no barn." 

"The first year was a good one, so far as crops were concerned ;. 
but nPighbors were few and far between, and they were Dutch or 
something of the kind, we coul<ln't understand their lingo. W,e had 
to burn up most of our corn for want of wood, for there was none 
in that country. There was little market for what we had to sell, 
and what there was was so far away that it didn't pay to go for it." 

"The second year was a bad one. There was a great drought. 
The crope and grass all dried up, and we sat up nights to watch,. 
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fearing the prairies would burn over in July. That winter we had 
blizzard after blizzard, and it seemed as if we should freeze solid and 
blow away; and I believe we should, if we had not been completely 
snowed under; as it was, we froze our ears lying in bed." 

'·The third year was good enough, but, with the cost of huilding a 
pole barn, we did not get ahead any, but rather fell behind." 

"The fourth year promised splendidly. Corn, wheat and grass 
grew as we never saw them in York State. But one day, just as 
wheat was beginning to turn, we noticed a sort of cloud coming up 
from the southeast and coming directly towards us, growing darker 
as it came; and then it began to roar like Niagara at a distance. or 
near by, for that matter; the sunlight went out. and almost before 
we knew what the matter was, the locusts came down upon us. They 
flew into our faces and cauglit in our hair, and filled the house before 

we could shut the door and wmdow; they completely covered the 
ground and all the plants there was on it; and the gnawing, grating, 
whirring roar was awful. It did not take them long to eat eve1y 

particle of a plant there was on the farm and all the surrounding 
country, and to scratch up their roots; and the last that came 
starved for want of foddt:r, making a smell about as bad as a 
slaughter house. There was nothing left for us, and we ·lit out' 
and went down to Kansas, where I got a job on the railroad. I 

made up my mind that locusts were too much for us, and the first 
man who wanted that farm and try llis hand with them could liave 
it, and be did ; and we took a year to look around and find a place 
where a man could live and have a decent show." 

"The next spring we went off southwest a hundred miles in the 

State, and bought out a fellow and went to work. Times were 
lively there so far as settling up the country was concerned ; but the 
emigrants were a mongrel crowd from every part of the world. They 
were late in coming in, and it rained all the time until the middle of 
June, and the land could not be worked. Half of them could not get 
cover, and when hot weather came on they took the shakes, and 
kept it up all summer. What crops they got in didn't do any too 
well, and were not grown when a stinging frost came in September 
and killed everything. That was a tough winter; it seemed as if 
those forPigners would starve, and we were not much better off. 
Some ot' LBem went off, and loads of provision were bought by some­

b'-ldy to feed those who stayed." 
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"After that the look ahead wasn't bright; there wasn't grain 

enough in the country for spring planting; so, as soon as we could 

travel, we put our claim into the hands of an agent to sell, and, 
rigging up a prairie schoonef, headed for Colorado, thinking as hard 
luck followed all trials at farming, we would try mining for a 
change. It was a long journey and a rough one, but we struck 
Pike's Peak after a while. and wt>nt on up to Denver. There was 
people enough, and hurrah enough, and mining talk enough there, 
but no mines. So we kept on \Vest into a crack of the mountain 
so narrow and so dt·ep that sunlight didn't reach the bottom, and 
it was crookeder than a meadow brook; but it led at last to a 

mining town that was hanging around promiscuously in the sides of 
the ledges, and called Blackhawk. · It didn't take more than two 

days for me to find out that we were out of place. I could not find 
any leans, veins or color of gold on the surface, I wouldn't work in 
a dark hole a thousand feet <frep down in the bowt'ls of the 
mountain, and I couldn't make salt shovelling and washing gravel 
down in clear cret·k with a gang of Chinamen. But I bad my team, 

and eould get good wages hauling rocks to the smelter; so we con­
cluded to stop a whilt>, arnl we did for eighteen months, but all the 

time trying to get information so that the next move should be a 

good one, anrl a final one. Our plans were finally laid, and we are 
so far on our way to carry them out, and have only stopped here 
for a few weeks to rest and refit. \Ve have started for southern 

California to go into fruit raising; for, from all we can learn. that 

is the coming thing. But of all the countries man or heast ever 
travt:>led over, this along here caps the whole; it is ail in hummocks 
tipprd up or tipped down, there is no rain, no water, unless it 
smells of brimstone, nothing grows on it but sage brush, and this 
journey I reckon is like going through purgatory to paradise.'' 

••We did not dispute him, hut bid the family good-bye, impreRsed 

by the sad, weary, hopeless look stamped on the face of that wife 

and mother; and also that men of a certain mental mould are like 

plants, indigenous, and it is unnatural that they should take root 

and thrive as exotics. But we will take the train and hie away 
across the deserts to California, and see what out' chronic emigrant 
will see when he reaches the end of his long journey, and gets into 

the full swim of his ''coming thing.'' We are now in the vicinity 
of Los Angeles, and it is the beautiful month of June, when the bills 

and vallt>ys of New England are in all their glory of ve1 dure and 
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bloom, the air loaded with sweet perfume ancl vocal with the mu.;ic 
of siuging birds; but here the great range of view is brown and sere. 
The wild oats, the only native herbage on the hill-sides, are see,t,J 
and dean. Here and there are green spots of grove or vineyard, 
hut they only serve to make the great sweep of country look more 
forbidding. The traveled roads are inches deep with a fine, almost 
impalpable dust, the color of yellow snuff, and about as pungent to 
eyes and nostrils. A8 teams or equestrians pass al,mg, it rise., and 
settles upon and in everything, leaving its dirty hue. Far away in 
the line of the road _you are pursuing you notice a dense cloud rising 
and you remark to the driver of your vehide, "A rain is coming up 
yonder ; we thought you did not have rain here at this season of the 

year." He gave us a quizzical look, as much as to say, "You are 

a green one;" and rPplied, '· I reckon it will be a dry one, but wait. 
and see." ,ve did not have long to wait before we found the cloud 
was dust raised hy a flock of two thousand sheep, who, as they 
moved along nipping here and there a tuft of dry herbage, raised so 
thick a cloud of dust that only the outer edge of the flock could be 

distinctly seen. Sheep, dog and saepherd were coughing and 
sneezing; all were of dark snuff color, all looked haggard and 
dejected, and the last demented, at any rate he was uncommunica­

tive. We remarked to our driver, "This is a hard looking country 
now, but I suppose you have rain in the winter, and the eountry 

looks fine.'' His reply was, •• Yes, perhaps so; the country is fi11e 
enough, but it rains all the time, the roads become a perftet por­
ridge, the bottom drop,j our, tourists do11't come, you can't get 
around, business is dead, and we den up. Give me the dry sea-,on, 

dust and all." 
As we passed along the road in another seetion, at many a Rpot 

men were cutting down orange groves, treed from six to ten inches in 
diameter. An inquiry of one of the bosses brought the iuformation 
that the scale h"1d got the better of them ; that as they grew larger 
they needed more water, whieh could not be had; and tht>y must go 
into some other business, he hardly knew what, on aecount of the 
water quest.ion. vVe retired from the scene with the impres­

sion that the country had been boomed to death, and that when 
our chronic emigrator reached it from New Mexico, he would be 
impressed in tbe same way, and find swarms of sympathizers, if, 
their "grin and bear it" would let them talk. But we are away and· 

pass on to the north, to a section famous for the rugged grandeur 
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of its scenery, and find ourselves near the south fork of the Ameri­
can river in the Sierras, where gold mines in all forms and conditions 

. of deposit and development are said to abound, and to have yielded 
untold millions. We find nothing inviting here but the wild sub­
limity of the mountains, and the reputation that they contain gold, 
which by searching may be found. A little exploration discloses the 
fact that simple placer mining, hydraulic mining and stamp mining 
are being practiced; and in due time we find ourselves at a mining 
camp consisting of one small shanty, one man, and one dark hole 
down into the mountain rock, at the surface of which is a rough 
windlass with a crank to be turned by band. Our approach was 
discovered, and hailed by a hearty "How are you? Are you lost, 
or only looking for something?" 1'V e replied, '•Both." "Well,'' 
said the man, • 'come inside and tell all about the country you came 
from, and its people, and how you came to be here." The invita­
tion was accepte<l, and we stood in the mining home of two graduates 
of a Massachusetts college, whom we knew to be good geologists, 
mineralogists and chemists. News from the East was eagerly 
sought, and from friends near and far. The conversation gradually 
drifted to personal experiences among mines and mining camps 
during the three years then passed ; and this is the story told in few 
words:-

' •C. is half owner of all there is here, hut got discouraged, and 
about eight months ago went off to Nevada City and got a superin­
tendent's job there; but I have stuck to this mine off and on, think­
ing we could not be mistaken, and if indications were gooct for 
anything, we should get something worth having if we could contrive 
to live until we got the shaft deep enough. )Vb.en we first came 
out here we tllought we knew about rocks and metals~ but went into 
the employment of Sargent, down at Georgetown, to get a practical 
knowledge of mining as a business. After eight months there we 
took a month to visit mines in all directions to see the character of 
the rocks in which the metal was found, and the different methods of 
approach and reduction. We then started out independently on an 
extended prospecting tour. We found several places that miners 
would call a good prospect, but in our opinion the best show was 
here. Therefore, we secured a patent, got suitable tools, and began 
work sinking a shaft. Near the surface we struck a quartz vein, and 
·got some beautiful specimens of free gold, and thought our fortune 
was made; but it was so thin it yielded but little, and soon pinched 
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out. The shaft is now seventy..feet deep; at intervals, as we went 
down, we found a little color, but did not strike it rich, and more 
than once we were dead broke. It is pretty difficult in such a place 
to teil what the show may be a day or a week ahead." 

'·Soon after C. went away, just for a change, a friend of mine 
went with me over into Placer county, to a place that C. and I had 
spotted, and secured a right and went to work sinking a shatt in 
decomposing talcose slate rock, in which veins of soft, gold-bearing 
quartz frequently occur. We worked hard for several months, and 
as the rock was not hard, we got down about forty feet, but did not 
find a trace of anything ; and I got discouraged and thought I had 
rather put work into our old mine. So one morning, just after I 

reached the bottom of the shaft, I said to A. • What will JOU give 
me for all my right, title and interest in this hole?' His reply was, 
'I had rather sell than to buy ; but I will run for luck, and give you 
fifty dollars ; but you shall wait for your pay until I take it out of 
the mine.' 'It is yours,' said I, and did not strike another blow, but 
got up top of the ground and tramped back here. Then something 
happened, the like of which has happened before in this country. 
A. got into the hole which I left, took up my pick and went to work; 
and before night of that day, he uncovered a pocket of soft, clayey 
material, about the size of a barrel, out of which he took $25,000 
worth of gold. The news was not long in getting over here, and it 
made me and this whole mountain so blue that it fairly smelt of 
sulphur. That find had one good effect on me,-1 got my fifty 
dollars, and a little more as a present, otherwise I should not have 
received, as really I did not expect, a single cent. But A. was 
affected in a different way; he thought he saw himself a millionnaire 
in the near future, and hired gangs of men, and put up costly 

machinery; but to this time he has not found a trace of col?r, and 
quite likely will not, and will exhaust his whole find. That is the 
way it goes here. A knowledge of rocks and minerals, and even 
practical experience, are all at fault in this business. Before C. and I 
began for ourselves, we visited all kinds of mines, saw all sorts of 
mining operations, ran against all classes of miners, from the old 
forty-niners down to the tender-footed; and we have found but two 
cJasses, who, in the long run, have made more than a fair living, 
and they are: first, those who by accident have made a rich find 
like A., and had sense enough to leave the business at once ; and 
second, those who dug shafts or tunnels into the mountains, 'salted' 
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them wf'll, told stories of their fabulous richness, stocke<l them, 
increasing the number of shares as long as they could find fools to 
buy, and then disappeared with their pile ; or still others, who 

owned fairly good paying mines, but stocked them at a thousand 

times their ~eal value, sold the stock, and retired millionnaires. 
The rank and file of the immense army of gold seekers have been 

roving helter- skelter through all the wild mountain gorges of the 

West and California. Yon will fin<l their abandoned pits and tunnels 
where you would not have believed the foot of man had ever trod ; 
and each tells of great and bright hopes blasted.'' 

·'I know this region well; it has the reputation of being the best 
mining section in the whole country; and, if you will pay the 
expenses of the trip, I will take you around, let you see for your­

self and invest if you wish, for you will find the chances are plenty." 
,v e accrpted his very n·aso11ahle proµosition, and tramped and 
climbed and rode for a week among mountains and ?Jines; saw gold 
taken from the stamp mills in the form of quick-silver amalgam, saw 

it washed from the "putty" lanks and caught on the sluice ripples, 
saw it cradled out of the creek sands and pounded out of crumbling 
quartz in an iron mortar; intervh wed mine superintendents and day 

workmen, and was confirmed in the impression that our guide and 
friend knew what he had previously told me, and that praetical 

mining in the mountains was quite unlike that which is done in the 

stock markets of New York and San Francisco. Those two young 
men are now in New England, and successful in important and 

responsible positions. 
But, you may ask, are there no contented .. happy households, no 

towns aud eiti{'S of solid growth ; nothing that is bright and 
encouraging in a business line in the West? Yes, we answer, many 
and rnud1 t:'very way; but that side of the story has heen told a 

tuou&and timt:'S in a thousand w~ys by all the known methods of 

creati11g public opinion. Our path bas been behind the scenes, a-s it 
were. among lhe produeing tlass{'S, who alone create the necessity 
fur towns and cities, a11d who sustain them ; whose voice the great 

public rarely bears, and whose struggles and deprivations are not 
known or appreciated. Land as a gift on a wide prairie in the 
"\Vest costs more when the comforts and conveniences of Eastern 

homes are placed uµon and around it, than the same does here. 
The rich may emigrate to such a locality ; but the poor man or the 

one in moderate cireumstances with a family never should. Within 
'I 
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the last few months, a great crowd of emigrants have been making 
a wild rush for Oklahoma, as if pursued hy a devastating prairie 
fire, or a horde of hloodtuirsty screeching savtigl:'s. That rush was 
not made because those people were in search of land for homes and 
there was none to be bad except in Oklahom·-t, for there were 
millions of unoccupied acres behind as good as those before. 
Neither has this vast emigration from the East to the West been 
caused by p1essure of population on food supply. Excluding thP­
areas of water, we have 540,:204, 160 acres of land on the f'ast side 
of the Mississippi river. Allowing that (me-tuird of this is mountain 
range and unimprovable land we have lt'ft to produce food, six acres 
for every man, woman and d1ild of our sixty millions of people, and 
it is agreed that an acre and a fourth of well eultivate1l land will 
annually produce the food of an adult human being. The provoking 

cause of this rush of t'migrants from the East to the West during the 
last twenty Jears has not bet·n a natural one-the necessity of food, 
or the scarcity of good land ~ hich could be profitably cultivated. 
But it has been the innate propensity of the Aryan race to rove and 

wander, which, by fraud and falsehood has been artificially excited 
by speculators for their penonal profit. l\ly inipressiun of this 
whole matter after exteudt:d praetical obsnvation, has become a 
decided convfrtion, that if a tithe of the effort was made and assis­
tance given to induce these people to emigrate back to the Eastern 

and ::New England States, that was put forth to seduce them away, 
they would return by the hundreds of thousands, and we should 
have no occasion to complain of abandoned farms, or to invite 
emigrants from foreign countries, the desirable homogeneous char­
acter of our population would be maiutained, and the sum of 

national thrift, human comfort and happiness be increased. 
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INDIAN CORN. 

By Professor J. w. SANBC,RN. 

[Embracing the ~ub~tance of a lecture given at Poland, November 8, liiS9.J 

Indian corn is indigenous to the western hemisphere. The 
Americas have the honor of giving to the world this grandest of the 
forage crops. Botar.ists for a long while maintained its Asiatic 
origm. It was said by them that it was the only plant of the species 
found on this side of the ocean while there were allied plants in Asia. 

Absurd arguments were drawn from the scripture to sustain this 
view of its origin, such for instance as the case where our Saviour 
plucked the ears and rubbed them in bis bands, an operation and 
designation that it was maintamed could only apply to Indian corn. 
Rubbing is precisely what we in fact do when we desire to obtain the 
kernels of wheat from the head. An Indian corn plant was drawn 
in Chinn fifteen years after the discovery uf Luis continent. From 
this fact, considering that oceanic communication did not commercially 
exist with that country, bas been drawn the conclusion that the seed 
did not find its way overland to this remote nation. But communica­
tion existed with China overland, and bad existed as far back as 
Roman times, when silk was drawn from it. \Ve know that the early 
Spaniards took back with them to Spain all objects of promise in 
the plant world that were readily accessible. It was first seen in 
1498 on the mainland, in 1498 on the shores of the Gulf of Paria. 
In 1492 in November, Columbus himself saw it in Cuba. Indeed 
the Icelandic explorers, the remains of whose works are now seen 
in Massachusetts, are said to have mentioned its existence. Those 
are as early as the very beginning of the eleventh century. 

Dr. E. L. Sturtevant, who has collected very much historical data 
regarding this crop and who has presented it to the public in the 
form of a pamphlet, says that in 1636 the English found in their 
attack on Block Island, that the Indians had 200 acres under culti­
vation. The Marquis de Nouville in the French invasion of the 
.Senecas is said to have destroyed over 1,200,000 bushels. 

The Spaniards in their invasion of Mexico came very near being 
surprised by native foes screened within a cornfield and were 
embarrassed by it in the battle. Its presence all over the Amer­
ican Continent in the bands of the natives, who had very much 
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developed it, wherever the European penetrated, and in advance of 
him is conclusive. Indeed the Chinese ascribe its origin to the 
Wes tern world. 

The native population had very diverse varieties; whether its 
variations were due to their skill or environing conditions and natu­
ral crossings we do not know. The probabilities all favor the latter 
view, as the Indian character and accomplishments will not readily 
admit of a belief in the application of the necessary creative skill to 
produce the results seen. They have the just credit of producing 
various foods and drinks from it. On the hard soils of New Eng­
land, their industry and skill had broadened out to the point of 
catching the alewife and placing one in the bottom of each bill of 
corn. Fish even now is used, but as a regular source of the nitro­
gen and some of the phosphoric acid of the chemical manures used 
for corn. 

ITS NATURAL HISTORY. 

Corn belongs to the gram mime or grass family, having the ronnd 
pointed stem, the leaf development, the root development and the 
general characteristics of the grasses. The most casual observer 
will perceive that clover has none of the marked traits of the grasses. 
Its reproductive organs are carried upon distinct parts of the 
plants,-the tassel or stamens ( the male element of fertilization) 
being at the summit of the plant, while the pistils, or silks-the 
female organ of the plant is borne near the centre of the plant on the 
ear. Sometimes we find both organs of reproduction at one point, 
as when the tassel bears an ear or the ear is found at the end of the 
sucker. Sometimes the staminate flowers are found at tlie end of 
the pistilate spike or cob. These facts suggest the possibilities of 
variation in the past. Building upon this possibility some have 
suggested that in the original form of corn the ear was borne upon the 
tassel. The wild form of corn is unknown. The various views 
presented seem but idle speculations, and the solution of its history 
remote. If it has deyeloped from a wild form that form has long 
since entered historic oblivion. If its parentage exists the links 
that unite the tame to the native forms are too obscure to be traced. 
It is true that the husk corn, or a variety having around each kernel 
an enveloping covering enclosing it closely, while the ear as a whole 
is still surrounded by husks, each husk rolled up in a loose way, 
has been regarded as the possible parent-type. I have grown it and 
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observed it. This guess may be as good as any that has been made 

or is likely to be made. 
In height it varies from two feet to over twenty-five feet. Sturte­

vant tells us that the number of seeds required to make a pound 
varies from three hundred and thirty of the husco, or husk corn, 
to three thousaud six hundred in the smallest sort. Its period of 
ripening varies from less than two to about six months. Its rows 
vary from two (Prof. Brewer says a botanist told him that be had 
seen a wild form in Mexico with only two rows) to thirty rows. In 
color it runs through white, yellow, red, blue and various intermedi­
ate or blended colors. The stalks increase in size from north to 
south; likPwise the height of the ear from the' ground and the 
distance that the corn must be µlanti d apart. The Dent varieties 
grow their ears very high up on the stalk. In Missouri they may 
be found as high as the tenth to the twelfth node above the ground. 
On the bottom lands of this State it is oftt'n difficult to reach the 
ear, while the Flint sorts of .Maine grow their ears near the ground. 

This species, Zea l\l,:1j :s, :seems lo stand out distinct and aione. 
The differences between what is known to us as varieties are based 
upon distinctions so trivial that botanists have not attempted to 
separate the varieties of corn into species. They readily cross and 
vary quickly under change of climate and soil Dr. Sturtevant has 
proposed the following classification into species: Zea everta (pop 
corn); Z. indurata (Flints); Z. indentata (Dents); Z. Amglacea 
( ~oft kinds) ; Z. saccharata (sweet corn) ; and z. Amgleas acclwr­
ata-the starchy sweet corns. These he sub-divides into their 
varieties. Doubtless the varieties all have one source, and character­
istics too indistinct to result in an agreement to erect them into 
several species. 

Prof. Leazenby proposes a classification for convenience, and 

suggests the following : 

R { Flint, Yellow, T { Large, Medi-
ace Dent, White, ype um, Small. 

I have carried out one side only, for illusLration of his method. 
Our farmers seem to be too familiar with the varieties and their 
outward distinctions to be hampered by set formulas. Classification 
may serve some interests. Its botanical name is Zea Mays; the 
former is Gref'k and signifies, to live. How admirably named a life 
supporter. Mays is Latin. The French call it Maiz. We add an 
e and have our Maize. 
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The word corn itself has quite a different meaning with the 
various nations and has been applied to the cereal that fills or bas 
filled a most important place in the agriculture of each people. In 
England it means the various grain crops. They do not raise maize 
there. In Scotland it is oats; in other countries it is wheat; here 
it means Indian corn alone. 

I shall not now attempt to speak of the kinds that Dr. SturteYant 
regards as s1wcies. Each bas its own distinctive field which the 
other cannot successt'ully invade. Pi)p corn has no competitor for 
popping purposes. Sweet corn for con,,urnption when green bas the 
field to itself. The Dents do not succeed far north, while the Flints 
do not succeed in the remote south as well as do the Dents. TJpon 
the common ground where they touch and come into competition 
occasivn will arise for tht' presentation of their relative merits. 

Before turning fro1u tt11s very brief review of one µbase of the 
corn question, I remark that Gerard's Herbal, printed some three 

centuries ago, a copy of' which I was so fortunate as to procurt, fur 
the library of the Mi,-soun Agricultural College, has cuts of several 
varieties of corn carryrng many colors and characteri8tics that we 
recognize as of a high order. The blue is there, which with the above 
data, shows that very soon after the discovery ot this continent corn 
was so far pcrtected tlrnt Prof. Brewer declares in a letter to Dr. 
Sturtevant that he could not determine that it has undergone any 

material improvement to the present. 
The colors, it has been said, depend upon the physical structure 

of the seed in a very large measure. I quote the following expressed 
opinion. Red, blue and black varieties have an opaque epidermis 
or thick outer coating. The yellow and white so:cts have a trans­
parent epidermis. In the former the oil is said to show through, 
and in the latter it is the starch which shows which part will be seen 

on opening any of the starchy varieties. I have consulted eminent 

authorities on the color question rnd find that the matter is not 
understood. The above views, though from a fair authority, do not 
seem to be correct. I give them in hopes that some one will inves­
tigate the color question The Flint varif'ties are said to carry their 
oil more on the exterior than the Dent sorts, while the pop corn has 
the oil nnusually well distributed throughout the mass. However 
that may be, in the latter sort the starch has more to do with that 

quality of pop corn we all so admire. 
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The Flint varieties show the hard or corneous matters surrounding 
the starch and which appear clearly to the eye when the seed is split 
open. The Dent varieties show this hard surrounding matter only 
on the sides extending to the ends of the seed. Dr. Sturtevant 
says that one ripens from the outside in, and the other from the 
inside out. Of the bearing of this I shall speak under ripening off 
of the the two sorts. Soft corn shows no corneous or hard matter, 
while pop corn contains, some tbe germ only, wholly this hard 
matter. These physical differences are important and have their 
bearing. The Western feeder does not like the Flint varieties as 
well to feed because they are harder to chew than the Dents and are 
more wearing on the teeth. The Eastern farmer will find them 
more kindly to harvest at a date when the full value of the fo(lder 
can be secured. The sweet varieties, on account of yield, are mainly 
confined in their use to the household table, yet in some trials I 
made it appeared that the fodder plant of sweet corn is more valu­
able for milk production than that of Dent corn. One trial nearly 
always needs corroboration. The relative yiehl for forage is not yet 
cle~rly enough defined to give it its final place in use for domestic 
animals. Its analysis is good and it is very palatable. 

ISOTHEMAL LIMITS. 

Corn is a subtropical plant in its general characteristics and held 
to be such in its origin. It thrives best near the northern limits of 
its possible northern growth on any commercial scale. This is seen 
in the yield of this country. The last annual report of the National 
Department of Agriculture shows that Maine, New Hampshire and 
Vermont averaged in round numbers thirty-five bushels per acre; 
New Jersey, New York and Pennsylvania but thirty-two bushels; 
Virginia, Maryland and Kentucky but twenty-one bushels, while 
South Carolina, Georgia and Alabama averaged less than twelve 
bushels per acre. Indeed, more corn is grown where the tempera­
ture of the year is below 40° than where it is above 70°. Prof. 
Brewer in the tenth c.ensus finds that 87 .3 per cent of our corn crop 
is grown in sections where the mean temperature is between 45° and 
60° Farenheit. So narrow is the limit of its .. best development that 
40.8 per cent of our entire corn crop is grown where the tempera­
ture averages from 45° to 50°. Where the temperature ranges in 
July from 70° to 80° nearly all of our corn crop is grown, or 87 per 
cent of it. 
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The six great states falling within a narrow range of latitude, 
Ohio, Iowa, Indiana, Illinois, Missouri and Kansas, in 1880 raised 
fifty-seven per cent of the national crop. 

The bulk of the corn crop of the United States will be grown 
south of 44° and north of 38°. This will be modified by large 
bodies of water, as in l\'laine through the ocean's influence. The 
inadequate rainfall west of the lOOth meridiau will forbid its pass­
ing of this point, save in isolated spots where irrigation will make 
small areas available. 

If, now, we turn to statistics, we find that the six great corn 
states menti0ned, including a seventh, Nebraska, which has risen 
to importance as a corn growing ~tate since 1880, raised in 1888, 
( the last annual report out at the time of writing) of corn, wheat, 
oats, rye, barley, buckwheat, tobacco, potatoes and hay 1,317,174,-
371 acres. These states had for the same year 780,505,000 acres 
in corn, or over fifty-nine per cent of the entire arable land devoted 
to the great staple crops, including hay. This is by far too great an. 
area for any one crop unless it be bay and grass. This large area. 
of cm n is utterly incompatible with high agriculture. This all. 
means that the great area in the corn crop in these states should 
not expand but contract. It also means, when taken in connection 
with the facts presented in relation to the area of most successful 
corn growing, that p':>pulation in the fnture is likely to increase.: 
faster than corn production. 

Hon. J. R. Dodge has shown that the per cent of our corn crop 
that is exported varies from three per cent to five per cent, and aver­
ages but a little over three per cent of the production of the nation. 
This margin of exportation can easily be overtaken. When over­
taken and past, then the factor necessary to increased prices has 
begun its work. An increase of price will be slow, as any enhance­
ment of value would extend its area of production in other States. 

Thh, field of discussion is so wide that I shall have to avoid being 
entangled in it. I bave introduced it as an element of interest and 
hope to the Maine farmer. In passing, I may observe that con-.. 
sumption of farm products in this country is now gradually over .. 
taking production, as shown by statistics, and hence the ~actor is not 
without its value. 

Dr. Sturtevant estimates that during the four to five months of its 
growth, corn requires 4,300 to 5,000 degrees of heat for its successful 
maturity. The amount of heat required will vary with the variety 

5 
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and the moisture of the atmosphere and possibly with the vitality of 
the seed, but for the latter within narrow limits. The difference in 
varieties in the above respects is seen in tbe observations of the 
above authority. 

Sum of mean 
daily 

Vegetated. Bloomed. temperature. 

1883, Flint corn, May 28, 56 days, 3,727° 
1884, ,. " 26, 56 " 3,629° 
1885, ., " 28, 60 ,, 

4,103° 
1883, Chester Co. mammoth corn, " 28, 74 " 5,117° 
1884, " ,. " 26, 80 .. 5,268° 
1885, " June 1, 70 ,, 4,850° 

The heat limits required varied with the year. Very singularly 
the year that the Flint variety required the most heat the other 
required the least heat to flowering. The yield wi!l follow the tem­
perature fluctuations of the ~easons. We shall have to learn more 
of the matter and adjust our varieties to the average season. 

THE VALUE OF THE CORN CROP. 

It is the world's r<;>yal forage crop and is the matchless source of 
animal food, save the grasses proper, which must remain for awhile 
king of the stock foods on account of their mat of green from spring 
to winter again, that the animals may themselves harvest without 
tax upon man. Whittier rightly measured the value of corn in his 
verses: 

"Heap high t.he farmer's winter hoard, 
Heap high the golden corn 

For no richer gift has Autumn poured 
From out her lavish horn." 

I shall endeavor to maintain the high position accorded to "Golden 
corn" by a presentation of its several important merits. 

A. ITS YIELD. 

I. would encourage every farmer to grow seventy to eighty bushels 
p.er acre, but would have him grow no less than fifty to sixty bushels. 
At the latter amount, sixty bushels per acre, we get in corn, assum­
ing 14 pounds of cobs per bushel and 90 pounds of fodder, 3,360 
pounds corn, 840 pounds cobs and 5,400 pounds of stover, or a 
grand total of 9,400 pounds per acre or enough to keep a cow yearly. 

If we regard the corn and cobs as carrying 10 per cent of water and 
the stover 20 per cent, we should have 8,100 pounds of dry matter. 
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It would require four and one-half tons of hay per acre to give the 
same yield, and nearly fifty tons of mangold wurtzels. 

Corn is not only a crop that yields heavily, but it is a food that 
bas rare qualities. It is a very palatable food. This quality in a 
food I regard as one of the most important factors in foods. It is 
that quality that induces an animal to consume it in liberal amounts. 
If eighteen pounds of food constitute the maintenance ration of a 
cow or of a steer, it will be found that the amount eaten over and 
above this sum will be gauged by its palatableness ; and the excess 
amount eaten will gauge the production of the animal, and through 
it, of the ratio of the whole ration that goes to growth and thereby 
of its economy. 

Corn is one of the very best fattening foods. It is unexcelled as 
a butter food when quantity and quality of butter are considered, 
coupled with that of the sustenance of the cow. It is an exceed­
ingly digestible crop. Three American digestion trials ihow that 
83.3 per cent of the dry matter of corn is digestible. Prof. Jordan 
finds that Timothy is but 57 .1 per cent digestible, while Prof. 
Armsby finds 62 per cent of stover digestible in the only trial made. 
Cobs have a digestibility of 45 per cent, as I judge from some facts 
at command. If so, and if stover constitutes 56.35 per '=ent, corn 35 
per cent and cob~ 8. 75 per cent of the weight of the whole plant, 
then the whole corn plant is 68 per cent digestible, or nearly twelve 
pounds more so than Timothy, or over 26 per cent more digestible. 
If this is correct, as it is so far as our data yet show, it would require 
instead of four and one-half tons of Timothy, five and two-thirds 
tons to equal to the yield of digestible matter estimated in sixty 
bushels of corn per acre. But as we do not know as yet the ratio 
of dry matter in the fodder of corn to the corn, the estimate is not 
wholly a safe one and probably errs in favor of corn against hay, 
owing to the !ft.ct that stover may carry more water than data show. 
This is probably true, yet it will leave corn, after all corrections are 
made, more digestible as a whole plant than Ti rnothy is by a very 
material degree, and the yield of hay to equal it uvt far below that 
given. 

B. OUR CHEA.PEST TILLAGE CROP, 

Corn gives the maximum yield for the minimum amount of tillage 
cost. It is the crop involving the largest substitution of machinery 
for muscle of any[stock food filling such a mission as corn. I hope, 
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hereafter, to show that this crop is chiefly a ma.:::hine crop and thus 
in step with the age, which demands machine products. The price 
of American labor and the tastes of the American people forbid such 
crops as the root crops from taking a strong hold in our practice. 
We find in corn a productive crop that is cheaply tilled and one 
that fills the purposes of a clearing and tillage crop, for which the 
English use the root crops. 

I have praised it as a cheap tillage crop, (I shall show this later 
on). This may not demonstrate more than a relative value to the 
Maine farmer. I mean more than the heading implies-beyond 
doubt high agriculture under normal conditions, demands tillage 
crops in its rotations. In a series of experiments covering several 
years, I demonstrated that crop rotations upon a philosophic basis 
actually gave fifty per cent larger yields than when a given crop 
succeeded itself. There can be no good rotation without a tillage 
crop combining the functions of soil areation and weed exter­
mination. 

Tillage is manuring. Job consklered g•)od tillage a religious 
merit, and exclaims in his agonizing search for the cause of his 
punishment, "If my land cry out against me or the furrows thereof 
likewise complain." Virgil said, ''vex the ground with continual 
harrowings." Cato considered extra good tillage more import~nt 
than '·laying on of manure.'' The fable, according to which a 
Grecian willed a bag of gold to each of his sons within the first foot 
of the soil, was realized by the sons in the good crops that their 
digging produced. Jethro Tull, the first philosophical farm-thinker 
that agriculture produced, succeeded in raising large crops by tillage 
whi~h he believed alone would furnish ample plant food. '• Plow it, 
harrow it, grind the earth to powdBr'' said he. Liebig tells us that 
the influence of tillage "often borders on the marvelous.'' Joseph 
Harris claimed a gain of fifteen busheh; of wheat per acre on a bard 
piece of ground, as the extra gain of good over bad tillage. 

Tillage opens the soil to the air and admits of its more free access 
to it In a careful trial of harrows covering days of work in weigh­
ing and measuring the soil, I found that between two types of har­
rows one had made the soil fifty per cent more open than the other, 
or it contained that ratio more of air. Air contains oxygen, car­
bonic acid, ammonia, etc., etc. Those are all agents of soil decom­
position. They have been the main agents by which it has been 
decomposed from the original rock which covered the earth's sur-
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face. Air, made up of various gasses, is the poets "tooth of time'' 
that rends asunder everything, even eating up iron as seen in its 
rust that rots off. The open and the closed soil is the difference 
between food in the silo, where air cannot get at it and the same food 
out in the air loosely piled where it soon rots ; the difference between 
muck in its bed sealed up by water from air where leaves and twigs 
have slept for ages closed to the burning, rotting influence of air, 
and the same thrown out on a dry knoll where all vestige of leaf and 
twig disapp, ar before this all-devouring ; 'tooth of time." 

The grass farm holds quiet air between its stems, while its close 
mat shuts off its free movement in the soil. Do we know this? 
Most assuredly. Dr. Sturtevant found that bis lysimeter covered 
with grass had leached from it but 0.3 of a pound of solids in a 
season, while the one cultivated, in which the air was sent coursing 
through it with its devouring breath, had leached from it 218 pounds. 

Sir John B. Laws found that nitrogen and carbonic acid had 
decreased in some twenty odd years of tillage, over one-half when 
compared with adjoining soil which was covered with grass during 
the entire period. Indeed he found that nitrogen actually increased 
under sod. This was largely through the increase of its own roots, 
which in a close soil would not readily decay and thereby furnish 
locked-up food. Stockhardt aerated a soil by pipes and spaded it 
20 inches deep and got 2,772 pounds grain. A piece by its side 
spaded 20 inches deep but unaerated yielded but 2,072 pounds. I 
need not dwell. Tillage i.-s manuring and we must till, and tilling 
we must turn to corn and welcome it as our one best tillage crop for 
the high, northern, coarse, slow decomposing soil of New England. 

0. CORN A RI<~NOV ATING CROP. 

I do not mean that corn actually enriches the soil, but speak of it 
in a relative sense. It is a broad leaved crop, and, like all of its elass, 
is successful in wresting from nature a high ratio of food without 
the full supply of applied plant food that many other crops require. 
Its life is through the summer, when the heat of the sun and 
long summer days conspire to make soil disintegration most rapid. 
In t It,· same field in Missouri for seven successive years, I found 
tl1at thi::1 disintegration of the organic matter of the soil was almost 
rapid enough to furnish thi3 gro.,s feeder all of the nitrogen it needed 
without my aid, while the wheat growing as winter wheat does in the 
fall and in the early spring, doubled and sometimes quadrupled its 
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yield by the addition of costly nitrogen. The broad leayes of corn 
pump up from the soil and throw off upon the moving breezes an 
enormous amount of water. One writer has estimated its amount 
to be 1,500,000 pounds per acre. Doubtless this carries with it 
more of the salts of the unfed soil than would be carried by a plant 
that moves but little water through its leaves. 

Corn is a gross feeder. Its roots soon fill the soil as the arteries 
do the human system. It seems to have through it3 root system, a 
power of soil disintegration not possessed by all crops. This power 
resides in the acids secreted by the roots which attack the soil. 
Further discussion of its feeding power will be def erred until I ieach 
the feeding of corn. 

D. A HOME CONSU:l\'IPTION CROP. 

Home made manures are the cheapest manures, and corn, second 
to grass, is the best crop for home consumption. In a series of 
fppfiing Pxperiments with shotes, I found that 100 pounds of corn and 
cob meal made as much growth as l 00 pounds of clear meal. I 

leave the fact undiscussed, as this paper does not enter the field of 
animal nutrition. Suffice it to say that 100 pounds of corn and cob meal 
will make twenty-six pounds of pig pork, which pays, when saotes 
are four cents a pound live weight, seventy-one cents a bushel for 
corn and cobs of the corn. The stalks have more pounds of diges­
tible matter than Timothy hay has, and in a recent review of some 
over forty periods of personal feeding trials I have shown that they 
have practically as high a feeding value as this honored hay. If I 
were to turn aside to advise Maine farmers touching crop rotations 
it would involve the counsel to place in it some sale crop for cash, 
nevertheless such a rotation would include corn for home consump­
tion. 

I have briefly set forth some of the virtues of the corn crop. It 
is a magnificent crop and a grand source of national wealth. While 
I have been prosaic in the discussion of its merits and have confined 

such discussion to its relation to the lower animals, I am not 
insensible of its value to the higher animal, man, and fully agree in 

the sentiment poetically expressed in the following lines: 

"Let vapid idlers loll in silk 
Around their costly board, 

Give me the bowl of samp and milk 
By home-spun beauty poured." 

But once more we find that it is 
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E. A FLEXIBLE CROP. 

It has already been shown that corn varies wonderfully in the 

weight of its kernels, in its number of rows to the ear, in the height 
of the stalk and in other particulars. Dr. Sturtevant succePded in 
marvelously calling out one of its possibilities and of showing to the 
world the reserve opportunities for man that is wrapped up in the 
fact that at most of the nodes or joints of corn, there is developed a 
miniature ear. If we examine a field of corn at the time that the 
leaves that encircle the corn put out from the joints, we shall find 
on unfolding them that a tiny ear with its visible rows for corn has 
been formed. Dr. Sturtevant started twenty-three of these ears on 
one stalk, and developed seven of them to maturity and many 
nubbins. ,vhat are the capacities of such a plant? Has it an 
equal in possibilities? \Vhat a field for man to unfold himself in 
his endeavor to gauge the capacities of a plant! Here we behold a 
field worthy of our skill. Agriculture was ordained to put us t<> the 
test to furnish a standard in nature to measure ourselves up to. 

I on1itted to name in its fitting place some of the recorded yields 
of corn. I do not suppose that the returns below are those of criti­
cal conditions on the part of those securing them. Nevertheless 

they demonstrate the fact that practice has reached a standard, when 
compared with our average results, that is marvelous. 

H. Norton of Ohio raised per acre 165 bushels. 

J. Barnard of New Hampshire " '' 160 .. 
n. W. Dickey of Pennsylvania " '· 169 '' 
Dr. Parker of ~outh Carolina " '· 200 '· 
W. F. Young of Alabama 

D Petit of New Jersey 
" 

,, 
.. 217 

263 .. 
Grangers of Saline county, Missouri, for 10 acres, and 11 out of 

17 trials, over 100 bushels. 
Mr. Howard, Saline county, Missouri, for 5 acres raised under 

the most critical conditions, fixed by the writer of this, in a phe­
nominally poor year, 96 bushels per aure wit bout doubt. 

The prize given for the best acre raised in this country offered 
for the year 1888, was won on a yield of 255 bushels per acre, or as 

finally air dried or calculated on a fully fair dry basis 239 bushels 
per acre under somewhat stringent limitations, save that the growers 
were allowed to plant up to the line of the acre and thus really to 

grow the corn on over an acre of ground. All hail corn as the 

king of the tillage crops ! 



66 BOARD OF AGRICULTURE, 

CORN FOR MAINE AND FOR NEW ENGLAND !<'ARMS, 

Corn is held to be in the region of doubt, even worse, in discour­
agement, on New England farms. Level prairies. rich from the 
accumulations of ages, machinery with almost positive intelligence, 
and railroad freights but half of a cent a ton a mile, have largely 
driven wheat production out of the East. We are asked to give up 
the royal tillage crop, the corn crop, to those new forces. Shall 
we? No! a most emphatic no! I have shown why corn is a good 
crop to raise upon general principles, but can I show good cause for 
its growth in New England under what are regarded as specially 
unfavorable conditions? The reasons given hold especially for New 
England. Why? I invite attention to the fair logic of the case. 

Nature bas not favored New England as a farming section. 
Man is the measure of the productions of agriculture and not neces­
sarily the soil. Our agriculture must depend upon the man engaged 
in it or upon the application of brains, energy and capital in its 
prosecution. Have we high farming? We apply about the mini­
mum of labor, capital and tillage to our soil that it is possible to 
use. Only 16 per cent of Maine's arable soil is under the plow, or 
out of 1,580,451 acres in the great crops of Maine, namely: Corn, 
wheat, rye, oats, barley, potatoes, buckwheat and hay, all but :267,-
840 acres of it is bay. If the grazing land is reckoned in to the 
totaL but the merest fraction of Maine soil is tilled. Missouri has 
88 per cent of her area under the plow and only 12 per cent under 
grass. England, France, Germany and other European countries, 
even including the grazing land, have about one-half of their area 
under the plow. This system of Maine requires but little labor or 
capital and uses very little skill. It results in a ton of hay per acre 
-in as near nothing as it is possible to bring farming in grass returns 
and keep up a pretence of farming. It is not farming in its legiti­
mate sense, and in the light of what we now know to be possible in 
farming. The supremacy and even the success of New England 
agriculture demands its capitalization, it requires energizing. Man 
must rise supreme over natural obstacles ( which are not as great as 
supposed) and apply not his muscular but his intellectual fibre to 
wresting from the soil its full producing capacity. The statisties of 
every country and of the states of the Union show that the intelli­
gence of the people is a measure of their crop returns. What has 
this fact to do with corn? This high farming requires at least one-
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half of our area under the plow and the application of twice to thrice 
the capital and labor now used. ~,or this purpose corn will be a 
prominent crop in the new order. Corn is peculiarly adapted to 
high farming because of all the virtues named, and holds out an 
especial promise to the critically intelligent farmer because its great 
flexibility will yield great returns to his skill. The New England 
farmer has the time to farm for the greatest products because he 
tills less area. He can till with greater safety than his western 
brother, for in New England soils leach less and surface wash far 
less, as the results of tillage. But as pronounced a reason for more 
tillage as any that I am aware of, exists in the fact that tillage, as 
shown, is manuring. Excessive tillage is a destructive process in 
the \Vest on account of the leaching and surface washing of its fine 
soils. The soils of northern New England are frost locked for 
nearly one-half of the year and so are not subject to the wastage 
from tillage that is met with in many sections of the world, where 
the seasons are short. In the coarseness of our soils is found an 
·emphatic reason for more tillage. Our soils often analyze as rich as 
·western soils that will give, without artificial aid, far better crops. 
Our coarse granite whose hard face is set against nature's destructive 
agencies like flint, weather very slowly, while the finer and softer 
limestone soils of the West disintegrate much more rapidly. It is 
safe, nay more desirable, to keep these granite soils breathing or 
loosely thrown up to the air, in order to intensify the disintegration 
ot' the soil than those of the West. Looking into the first foot of 
each acre of the soil, we find from six to eight thousand 
pounds of, potash, nearly as much nitrogen, and four to six 
thousand pounds of phosphoric acid. This immense amount of 
plant food it has to act upon. Yet so little of it is available in its 
natural condition that I, by the use of sixty-seven pounds of plant 
food nutrients have averaged to gain eighty-five bushels of increase 
of potatoes per acre over the amount that the soil would have grown 
without the chemicals. Let New England reflect on this mass of 
mateiial in the soil. on the effect of tillage upon it. Let her remem­
ber that no civilized people of the world till so little as she does; 
that no other crop opens such a field for genius to develop ; that 
unlike wheat its low price will not bear transportat,iou so long a 
-distance without consuming its value, and that in her smaller 
fields the corn fodder, which is worth as much as the corn grown 
upon it, can be all gained, while in the West this half is mainly 
wasted. 
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·we may fairly do by corn what the English do by roots, charge 
part of the expense of production to the next crop because of its 
tillage effects. I firmly believe that a good rotation with greater 
amount of tillage judiciously introduced will result in the increase 
of our crops by fifty per cent. 

COST OF COR~. 

The reader mentally avers, as he reads the plea for corn, that he 
must farm by mathematics, an exact science; and that farming by 
faith up among the clouds of speculation will not answer to the con­
dition of his exchequer. I ask the reader's attention while I make 
a balance sheet in advance of the supporting evidence. Be assured 
of my own faith in it and of a considerable experience with this 
crop in New Hampshire and in Missouri. You will pardon a New 
Englander for the assertion that New England farmers have fallen 
behind their boys and brothers in the West in many respects. Atten­
tion in the East has been distracted from thP- fo.rm hy other and 
greater movements. New England talent has not asserted itself 
on the farm as it has elsewhere in New England. At least such is 
the observation of the ~riter. 

I propose the Western method in its application to corn growing 
in Maine. The horse is to take the place of the ox, the sulky plow 
of the walking plow, the checkrower of the old method, and culti­
vation as it is applied in the West whereby one man cares alone for 
forty acres of corn. I shall ask the Maine farmer to do one-half as 
much, only, although I beli~ve he ought to do nearly as much as the 
westerner. I would not husk the corn. I shall content myself 
with the balance sheet now and leave the reader to pick out my 
reasons from the general after-discussion. I believe that the Maine 
farmer can defy any competition in his own market and that he can 
afford to grow corn for the direct profit, nay more, that he cannot 
afford the failure not to grow it. 

Plowing, man and three horses one-half rilay .... 
Harrowing . . . . . . . ......... . 
Planting, with two horse checkrower.. . ....... . 
Cultivating both ways, three times each, man and 

pair horses . . . . . . . . . . . . . . . . . . . . . . .. . 
Cutting up and drawing to barn ......... . 

$1 50 
7f-r 
35 

2 50 
6 00 

Total cost per acre ............ . ........ $11 10 
Chemicals or manure ..•• , ....... . . . . . . . . . . . 12 00 

Total..... . . . . . . . . ....................... $23 10 



INDIAN CORN 

CR, 

By sixty bushels corn and cobs at 60 cents . . . . . $36 00 
By two and seven-tenths tons fodder three-fourths 

value of Timothy, OY $7 .50 a ton 20 25 

Total credit ... . $56 25 
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In estimating the yield I ha Ye assumed that rotation of crops is 
pursued-that farming bas begun in earnest for profit and not 
simply for a living, and that tlie system has heen carried on a few 
years, that is: that the crop is not the first one in a departure from 
the old system ; I may add that I have used the sulky plow in New 

Hampshire. 
I now turn to corn growing, to meth()(ls. 1t is high time that 

the approaclles were passed over. I need not speak in detail of 

the soil for corn. A good loamy soil without a subsoil so compact 
ftS to hold water and so turn the roots and yellow the corn in its 
uncongenial areas. A fair amount of organic matter is desirable 
and it should be retentive enough of moisture to furnish the large 
amount that the broad corn leaves demand for evaporation under 
the hot summer's sun. 

PLOWING AND l<'ITTING THE SOIL, 

There is no authoritative knowledge touching the proper depth of 
plowing. It must vary with the character of the soil and of the 

season. The latter we cannot foretell. I would not plow a sandy 
soil deep, as plowing sand deeply turns the organic matter, so 
deficient in sands, down too far and brings a poorer soil to the 
surface. Sandy soils are already open enough when turned over 

without extra trouble to let in the air, to still further reduce their 
organic matter, so valuable in holding moisture and in gaining 
plant-food from the air. ,vet, sour subsoils should neyer be brought 
to the surface except it be in very small amounts. Experience is 
conclusive on this point. Subsoiling has been tried by the writer 
and specially investigated. In wet seasons on close subsoils, it 

reduces the yield of corn, while in dry seasous it increases the yield. 
The balance of many trials is about even. The labor is lost. 
Others have found the same fact. I plow six to seven inches 
deep on good loams and fin<l no trials that warrant deeper 

plowing. Prof. Lazenby of the Inrliana Experiment Station 
tried eight inches deep on a rather loose soil against four 
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inches deep. For the three years tried the result favored the deeper 

plowing by 2.4 bushels, 1.1 bushels, and 0.1 bushels respectively. 
The leaving is in favor of eight inches against four inches, but as 
against six to seven inches we have no answer. 

Corn is shallow rooted or not deep rooted, and in ordinary soils 
its roots will not fail to go down if they desire to, as deep as we 

can till, and deeper so far as compactness of soil is concerned. 
The frosts of New England lift and move the particles every year 

deeper than the plow can run. We must await trials for solid 
ground to stand on in this matter, as the question involves several 
factors. 

I tried the narrow cut furrow last year against the broad furrow 
for corn. The soil was rather a heavy one. The former furrow 
gave one hundred and sixt,y pounds less of fodder per acre and also 

one hundred and thirty pounds less of corn. Further trials will be 
required. But it has this significance-the broad furrows cost less 

to make per acre. Again the narrow furrows ( nine inches) did the 

best in the early part of the season, when it was quite wet, but later, 
when a drought came on, the result was reversed. 

FALL OR SP.RING PLOWING, 

Facts are not abundant enough to solve the problem. Some assume 
that a fresh sod for corn is the true sflil for it. I do not propose to 
reason upon a question where facts are needed and where I firmly 
believe only a long series of trials alone can give a satisfactory 

answer. 
Spring plowed corn gave me one hundred and ten pounds more 

of corn and four hundred and fifty pounds more of fodder, per acre. 
This was the answer of two sets of plants, each set giving one answer. 
The relatively greater ratio of fodder is doubtless no accident in 
favor of spring plowing The soil was the fine soil of Missouri and 

liable to run together by the fall and spring rains. In this case, the 

fall, winter and spring: were unusually favorable for fall plowing, so 

far as running together of the soil was involved. The tendency of 

thought among farmers now is rather adverse to fall plowing except 

as a matter of convenience. The running of the fine soil between 
the coarse particles by rains, surface washing and the blowing_winds 

antagonize some of the well known benefits of fall plowing. Sands 

should not, in all probability, be plowed before they are needed for 
use. Their physical structure does not demand it. 
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The after cultivation of the soil is a matter equally in the dark 
with the proper time and manner of plowing. In a long trial with 
tillage implements, I found that each class had its own peculiar 
influence on fineness, porosity, depth of culture, &c., of the soil. I 
favor the class of harrows like the Albion and squar6 toothed harrows 
or such as tend to compress the soil for use on light soils, while for 
heavy soils I would use harrows with a lifting and loosening action, 
like those that lift the dirt to the rear, such as the roller cutters and 
others having similar movements. "\Ve wish to let the air into these 
soils and thereby aid in their disintegration or decomposition. \Ve 
have no fear that in New England this action will become too rapid 
or that close, compact soils will have their organic matter cut out 
too fast, so as to reduce its gas anrl water absorbing capacity too 
fast and too far. 

I can illustrate this point and the need of more aeration of our 
New England soils by the fact that my father has observed, as I 
have, on the New Hampshire homestead, an upland ~lay loam, the 
effects of manure for twenty years. In Missouri, the clay loam farm 
tilled by me, far more rapidly in their longer seasons used up the 
applied manure. Incidentally I may remark that, so far as I can 
learn, no soils of the world finally give up a larger ratio ot the manure 
applied to them than do our soils of northern New England. Further­
more it may be said that inasmuch as high agriculture, and in the future 
all profitable agriculture in this country, depends upon manuring, 

we are on the eve of the period when this economy of manures by 
the New England soils will place her in a far more favorable position 
with reference to the rest of the country. 

The fact is ( returning again to tillage) we do not know the A, B, 
C's of tillage. ·what does the plowing and snrfaee harrowing of 
corn accomplish? The winter frosts pulverize the lumps, but if we 
plow at the wrong time we lump the soil again. Plowing turns the 
gras~ under, when it dies and leaves the s11prem9cy of the plants 
we desire. But if it is not a grass soil, then what? It is said that 
we lighten and aerate the soil. This I have claimed to be desirable 
for our heavy soils. But the how and the when are other questions. 
Plowing is nsually done in the cold season while the after tillage 
comes later when it is warmer. Many questions are involved that 
we do not as yet penetrate. I shall not discuss the points that 
rise up before me. The truth is we are ignorant, and very ignorant 

upon this topic. 
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Last year I planted corn on old ground without plowing it and 
received 2,650 lbs. of fodder, and 3,040 lbs. of corn, while the 
plowed ground by its side gave but 2,660 lbs. of fodder and 2,890 
lbs. of corn. Throughout the drier portions of the West corn is 
listed. The lister consists of a plow with a double wing. Behind 
the wing on the same implement is a corn planter which drops corn. 
Scrapers attached draw the dirt over it and a roller smooths it 
down. This implement is used upon unplowed ground and puts 
the corn in rows at any distance apart that is desired. The practice 
is extending into the older parts of the West and is quite popurar. 
The after cultivation between the rows is all of the plowing that the 
land gets. Trials have shown good results from the practice, 
although its place is not definitely known. It strikes us all as all 
wrong, yet it is growing in popularity. If successful we shall have 
to look deeper into our philosophy o!' corn tillage. Success with it 
means much, as it very greatly reduces the cost of corn growing. I 
have used it and it seems, would have had a decided success with 
me save for the fact that in getting uiy eduua.Liuu with it, I paid the 
usual cost. The rows were run up hill and down. A heavy rain 
washed the corn out very materially after it was well up. The rows 
should have crossed the line of descent. On very wet and close 
soils the trenches would be likely to hold water. 

I have less faith than formerly in tilling to allow the roots oppor­
tunity to push out. Most of the roots are in the the surface of the 
soil. The surface gets moved and loosened by frosts, while the 
decaying roots of previous plants keeps it light and loose. ,v e 
only know that we should in northern climes, till for soil aeration 
and for weed destruction and at the right time. The rest we must 
learn and come to the problem divested of set views. My remarks 
apply to tillage before planting. 

I should add that it is sheer folly to plow or to harrow when the 
soil is not in the right condition. I should literally prefer not to 
plow ( unless for a sod) or harrow, than to do it when the soil is in bad 
order. The kaolin in clay loams is a sticky principle that when wet 
swells and bolds the particles of soil together. Plowing such soils 
when moist gla,:;es them, which when dried form up into lumps. 
This latter fact occurs through the shrinking and binding influence 
of the kaolin when dried. It binds in this condition like glue. 
Pulverization is then practically impossible. A clod a cubic inch 
in size has tens of thousands of soil particles in it. When the soil 
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is neither wet nor dry this kaolin does not manife~t the qualities 
mentioned, and the soil falls apart into its finer subdivisions. 
Sands do not give us the same trouble that clays do, for they are 
deficient in kaolin. By boiling a very rich clay, any one of the 
readers will find, after twenty-four hours of active boiling, aud 
after the coarser particles have settled, a milk white fluid. The mate­
rial that gives the color is the kaolin. 

l\IANURING, 

Under tillage we have concluded to plow for ~conomy's sake a 
broad, quick furrow. This should be done when the soil is neither 
wet nor dry and in the spring, unless convenience determines the 
fall to be the better time. On a heavy soil we should use a harrow 
that lifts the soil much after the manner of a rolling cutter or the 
Acme harrow, although the latter runs shallow and draws hard for 
square inch of soil turned. 

Rotations and right tillage will half feed the crop and give us a 
poor living. Big crops and fine profits come by getting the crops to 
consume a large ration, just as the best results from the steers are the 
product of liberal feeding. The good feeder finds yard manure the 
cheapest source of plant food, as yet. The cheapest manure 
obtained by him is that which he has saved from wastage as lost 
by the average practice. Hence I advise chemicals only after this 
source has been exhausted. Yard manure should be applied in the 
spring and harrowed well in. Several years of weighing trials by the 
writer resulted in as great a crop of corn where the manure was 
plowed under as when it was applied on top, but the stalks were 
more and the corn less: that is, manure applied on top gave the 
greatest yield in ears, but less of stalks-the total being about equal 
by either praetice. This I found to be a law with other crops. 

Shall we ferment it? Raw manure has done the best with me for 
the first crop. Where the application has been yearly to the same 
ground, the fermented manure bas ultimately yielded the best. On 
the whole, in rotations for corn, for reasons that I will not elaborate, 
I should not ferment the manure. I believe it to be better to apply 
the manure in small quantities and in frequent years in preference 
to the reverse plan, so far as corn is involved, and in fact, as a rule. 
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CHEMICALS, 

I am an unqualified friend of chemicals in the hands of a man 
who has mastered the art of buying and of using them, and as 
unqualifiedly opposerl to the unstudied use of them, as happens in 
the majority of cases. By them we come into an unlimited control 
of plant food and can determine the size and acreage of crops that 
we will grow in a term of years. I find that their use with yard 
manure-halving the quantity of each that would be applied alone, 
and joining them to double the area that could otherwise he produced, 
results in not only a larger area but a larger crop per acre. 

After further experience I am still of the opinion given years ago 
that Maine farmers should before the u::,e of chemicals. test the 
soil by plat work and ascertain the needs of the farm for plant 
food. A former report of the Board of Agriculture, gives the 
details of the method proposed. In the absence of that definite 
knowledge of the needs of his farm that alone can lead to the most 
economic use of uhemicals, I would advise the follow~ng chemicais 
to be used with twPlve to fifteen loads of yard manure, or even ten 
to twelve loads if the manure is of fine quality. l\iuriate of potash 
80-100 lbs. and dissolved bone black 200 lbs. This would not cost 
over $5.00 pn acre. Nature and the yard manure will furnish the 
nitrogen as my own, Atwater's and others' trials have shown. If 
chemicals are u~ed alonP, 100 lb8. of nitrate of soda and twice the 
minerals named should be used. 

Chemicals have been used on the old homestead in New Hamp­
shire, an upland farm, for fourteen years experimentally. They 
have been used on one piece of run-out field for nine years con­
secutively with no other manure. The crops are on the increase, 
and the land is richer than it was at the beginning. I have used 
chemicals broadcaet and in the drill in experimental inquiry and 
with little difference in the result. Chemicals are destined to play a 
great part in the renovation of New England, after a readjustment 
of rates and a more intelligent use of them is acquired. This pres­
entation of so vital a question as the feeding of the corn crop will 
seem to many a very brief one. I wish it understood that a large 
mass of experimental data is at my command, and that I have given 
the best advice that I can sift out of it and gather from my own 
experience in the growth of corn on a commercial scale. It will 
also be understood that in my own farming, I expect to manure no 
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less often than once in three years, and really oftener in the use of 
chemicals, they should be applied to nearly every crop. The 
increased fertility of the general use of chemicals, tillage. rotations, 
etc., soon gives more manure on the farm, when the manure ques­
tion is resolved not into a question of inability to get it, but into 
one of its method of applying and the supplemental chemicals that 
should be used. This advice I alone gave. It is demonstrated that 
corn needs but a little nitrogen and that New England soils need 
for corn more potash than is used. Ashes will furnish it to corn. 
They are limited. Other forms of phosphoric acid may be used. 
The use of Charleston rvck, fine ground, is a matter of local test, 
aDd hence I advised experimentation, etc. 

CORN PLANTING-TI-IE SEED. 

The plant is the source of all animal life on the farm and its cost 
is the measure of the cost of the animal. The seed is the parent of 
the plant and its inherited capacity is one of the measure of the 
yield of the plant. l1robably no other factor in plant growth costs, 
so little to acquire as seeds of high productive powers, therefore 
good seed becomes one of the guages of the economy of plant. 
growth. No other plant is so easily bred to a type and great unlim­
ited powers so easily acquired in, as the corn crop. 

Dr. Sturtevant bas shown that two corn plants in the same hiU, 
having seemingly equal chance, do not yield within one hundred per 
cent. of each other. Why? Gregory esteems good seed as of more 
consequence than manuring. I recall trials by others of corn, 
manured and unmanured, in the vVest that showed no gain for 
manuring, although the yield of the manured plats was but 58.4 
bushels per acre. Cannot manure produce over fifty-eight bushels of 
corn per acre? Look at the recorded yields in this paper. Yet on 
the soil that gave but 58.4 bushels of corn without manure, manure 
did not raise the yield. It would seem that the soil was fertile 
enough to raise all the corn that the seed had a capacity to yield. 
What would be the use to feed a man with food enough to give 
another man, with equal amount of food, power to lift 300 pounds, 
expecting the first man to lift this weight, while be bad the con­
stitutional capacity to lift but 200 pounds? The power of develop­
ment is limited in a seed as it is in an animal, and it is as useless to 
feed one beyond its capacity as it is the other. 

6 
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The laws of seed breeding are analogous to those of animal breed­
ing, and give analogous results. We can breed seed for quality or 
for quantity, and for any peculiar development of type with the 
same success that we can an animal. As the seed is the parent of 
all life on the farm, what folly to neglect seed breeding for animal 
breeding, when the former includes the latter or is the measure of 
the number and cost of the products of the latter. I shall omit 
fu1 ther general discussion of this phase of the su hject further than 
to say that corn can he modifiEd in all of its qualities to the same 
extent that animals can. 

The silk in corn is the female organ. No sefld can grow at the 
base of each silk unless it be first fertilized by the poll(·n or yellow 
dust which falls from the tassel upon the silk connected with it. 
The tassel is the male organ of the plant. This is called botanically 
the stamens and the silk the pistil. If any one silk is pulled out, a 
kernel of corn will part at that point. If they are all covered up 
hy a paper bag before the pollen is ripe and shed upon them they 
all fail to be fertilized, with the n·sult that no corn appears on the 
ear. These organs of reproduction are so large and so placed that 
we can easily determine the character of the seed by applying the 
pollen of other sorts to the silk, removing the tassel of the plant to 
be treated. 

Director Speer of the Iowa Agricultural College bas been investi­
gating tile fertilization of corn·. He says, that the tassels and the 
silk of the upper ear of the stalk are ripe for fertilization at about 
the same t.ime; that the upper central spike sheds its pollen first and 
the laterals shed theirs last. Malloy who assisted :Mr. Speer sug­
gests that the pollen of the central spike is more vigorous than that 
of the laterals. This is not unlikely and possibly in trial plats or 
mere plats for seed that these laterals might be removed advanta­
geously. Director Speer also says that in good weather the silk 
grows two inches daily ; that the silk throws out little barbs which 
on their part exude a sticky liquid. This holds the pollen that is 
shed, save in wet weather when no pollen is shed nor liquid exuded 
from the barbs. He has counted twenty-five pollen grains thus 
caugl1t at a time, although one would have been enough for fertiliza­
tion. Nature is bounteous in her provisions to secure reproduction. 
The lower silks are fertilized first, and corn grows there first. 
He says, that the reason that corn does not fill out well on the 
end of the-ear is due to a deficiency of plant food or to dQfective 
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nutrition. In demonstration of this, it was found that the pulling 
out of the lower silks of an ear resulted in tlrn filling out of the tip 
of the ear of corn. The upper t·ars on the stalk are the oldest and 
get L1.1e first nutrition. Ou Lile end of tile lrnsks ot corn there is 
developtd a blade or extended leaf. It is believed from some 

examinations that this has a material influence on the development 
of the ear. If this be so, those ears in which this development is 
large should be selected for growth. This can be but a suggestion. 

BREEDING AND SELECTION OF CORN. 

Believing that high productive powers are inherited, I recommend 
that the choicest seed be planted on a piece of ground set apart for 
seed alone, that the best possible attention may be bestowed upon it. 

This ground should be very fertile in order to produce a great crop. 
Seed thus grown would inherit, I believe, greater producing powers 
than seed from g, ound yielding only one-half as much. I hold that 

changiug seed from good to poor ground gives a seed on poor 
ground that will yield 1uure than that grown upon such ground. On 
the other hand seL:d changed from poor to good ground will yield 
less than seed grown on the rich ground. Its inherited vigor 
differs. On thit- seed producing area shall we remove suckers and 
barr~n stalks? Popularly it is supposed to be desirable. 

The opinion is current that removing the suckers from the bearing 

corn will increase tbe yield of sound corn. BJ so doing shade is 
removed and the tax for subsistence of the barren corn on the soil is 
withdrawn. This[Jturns this current of food from stalks to corn. 

Thus we reason. Dr. Sturtevant, Prof. Shelton and others have 

triNl the experiment onl."' to asc,·rtain that no g~tin is secured while a 

loss of corn is liable to be in vol vt-d. Pos~ibly the bleeding of the 

inju1ed part may haveja hearing The ri:'ason is not so clear as the 
fact that no advantage is secured hy the process. 

But another question arises with rderence to seed selection, 
suckers and harren plants. Barri:'n plants devt lop pollen. ,vill not 

this pollen from the barre11 plants fertilize the I'' dnctive plants? 
It st-·ems so. A barren plant is not the plant to bretd ( wn. The 
characteristics of a)Jlant are inlwrited. A plant that lit v, l,1ps no 

ear nor silk is liable to imp1 ess its trait on the productive plants. 
For this reason an art>a for seed growth by itself, should be planted 

from which all barrt n!"plants and suckers should be removed in order 

to secure only productive plants. 
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CROSSING OF CORN. 

In breeding impairs the vitality of most plants and invigorates none. 
Very few men approve of inbreeding cattle or domestic animals and 
none endorse it for the human family. Nature seems to desire dis­
similarity and by a natural law in the vegetable as in the animal 
kingdom (the provision is more obscure in the animal kingdom 
than in the vegetable world) provide:1 against close breeding. 
Darwin did a wonderful work in testing this law for us in the vege­
table kingdom and aimed at results that appear conclusive for plants. 
In a large number of trials wherein he inbred plants by pollinating 
the female organ (the pistil) from the male organ (the stamens) of 
the same plant, he found that in no single case did the inbr6d plant 
produce more than the outcrossed plant ( that is the plant having the 
pollen from another plant dusted over its pistil) while in most cases 
or nearly all of them the outbred plants produced much the larger 
crop. It is the plan of nature in plants to outcross. 

Darwin found a climbing plant that was outcrosse<l grew 6 to 7 
feet, as the average of six plants, while the inbred plants grew to 
but 5! feet. The second generation of the above gave 121 seed 
capsules (pods) while the self-fertilized gave but 84. He found 
that Minulus lecteus grew 4!feet when cross-bred, 3 feet when 
inbred. The most conclusive trial of his, containing a world of 
reflective material, was in the results of planting cross-bred and in­
bred plants under practically perfect conditions, in two boxes, where 
water and food abounded. One in this case did as well as the other. 
When the outbred and inbred plants were put into the same box 
and plenty did not abound for both, then tlrn outcrossed plant shot 
right away from the inbred plant. It was truly the ''survival of 
the fittest." Constitutional vigor resided in the outbred plant. 

How is it with corn? The ~ame law prevails. Prof. Beal found 
that outorossed corn, as the average of two years of trial, gave as 
131 is to 100 for inbred corn. I found the same result or as 252 is to 
179 and for fodder as 490 is to 350. The facts have a deep signifi­
cance to our farmers. 

How shall we cross our corn r Plant every other row on the seed 
producing area which I have already advocated, of one sort of corn 
and the other row with another sort. Let these kinds be similar on 
the same principle that violent or wide crosses are not made in the 
animal kingdom. Just before the row that is to receive the pollen 
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from the other sort is ready to ripen its pollen, go through with a 
corn knife and cut off the tassels. The result will be that this row 

will have to receive its fertilization from the other row. In this 
case, the corn will be a pure cross-a half bred sort, just as the 
cross of a Hereford with a Short Horn will give a product half 

Hereford and half Short Horn. 
It is this outcrossed seed that will give the great crops for the 

next year. It will be noticed that l gained twelve bushels per acre 
by using crossbred .seed. The operation is simple and almost cost­
less and wiH pay one hundred-fold for the cost involved. Thig cross 

must be made every y('ar, using new seed, the product of the out­

cross of two pure sorts. 

SELECTING THE SEED. 

The seed area should be planted to only the best, the very best, 
seed to be procured. How shall that seed be procured? There is 
but one hest way and that way is to make the selection in the field 
where the growing plant cau be lookecl in the face. The stalk is a 
part of the plant, and a -vital part, and is a gauge of the type and 

powers of the whole plant-the measure of the producing capaeity 
of an acre of plants. It is folly to expect the best results from corn 

selected in the barn for here only a mere fador of the plant is seen, 
while many intc1 es ting points arc unobserved. "\Ve do not know of 
the diseases of the plant, of its vigor, its leaf development, its rela­
tive size, whether it stands up well, time of ripening and other 

factors. 
Truth is best enforced by examples. I will give some facts that 

will illustrate important points involved. On taking charge of the 
Missouri college farm I found the southwestern practice of planting 
<.;Orn in use, namely: Planting it in ehee;ks four feet square, and 
only two stalks in the hill. This would give 5,445 plants per acre. 

In the above section 100 ears are regarded as a bushel of corn. 
This means that if every 8talk lived and bore one ear of corn, that 
the yield would be 54.45 bushels per acre, and the limit of yield 
under the conditions named. This great distance of planting grows 
out of the rank character of the stalks or plants grown in that 
climate a ncl upon that soil. On investigation I found that some 
plant3 run to vegetation, or to stalk and leaf, giving no greater and 
often not as great an ear of corn. I selected corn from stalks that 
averaged thirteen feet, and nine feet tall. This I did for three years, 
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with one result. I will give one trial. Corn from short stalks 

yielded 2,118 pounds corn an1l the stovt-'r 2,450 pounds. The corn 

from tall stalks gave 1,710 pound:s corn anri 3, 130 pounds of stover. 

It is simple and straight fH-'redity, nothing more, nothing less. and 

will always occur. A plaut that runs to stalk will produce a plant 

that runs to stalk. The reader will understand that the above crops 

were derived fri)m the set·d st·lPcted as stated. By selecting from 

the right plants we may breed lower or shorter stalks and so place 

more plants per acre and recPive more eorn and less fodder. To 

do this our seed mu8t be s1·lt-etcd in tlrn field. The sef>d should 

come from a stalk that stands up well and bas a vigorous clrnracter 

and goo(t leaf development, as the leaves take in one-half of the 

food of the plant, an<l elabornte all of the food of the plant. I would 

sdect twin ears. Prnlificacy is bereditary as well as other traits. 

But twin eara mean good feeding of the soil. ·without this, better 

not raisP (•om. For the purpose of seed I am 11ow convinct'd that 

eorn had h1:>tter ript·n 0,1 the stalk Investigations with other plants 
and the result8 of early sdections and earl.r cutting up of the whole 

plant by me, have co11Yincl'd me tbat it is an error to take the sef'd 

of corn from the stock or to cut up the stalk hdore maturity. The 
seeds tlrns rnkt n, I fi11d. as do otht>rs with other set>ds, gnminate 

well but it, is my observation that vitality is sacrificerl. Undt->r 1he 

process my corn E-uflered without my bt,ing able to ascrihe it to other 

caust·s, for grPat eare was taken with it. I understand the general 

result of Sturtevant\; trial::, with immature seeds at the New York 
Experimt>ut Station look the same way. 

EARLY RIPENING. 

Shall we st lect the Sl'ed ea1 lit>st ripe? Logic ano much experi­

ence says clt>arly, no. Our earliest ripeniug peas, beans and vege­

tabll-'s of all sorts are srnall and small yi1::·lder,:;. This is true of 

co::-n. Tliis is to be e.xpect(,d, Gain of time is r1aturally at the 

expense of quantity. This bring true it is a mistake to hunt out the 

ears tl1at riµen b, fore it is necessary to have them ripen. I would 

lay down this rule for Northern New England: Grow those larger 

sorts that fall within tl11-:> necessary period to ese~pt! frosts. 

Fortunately we are not wanting corroborntiug davi.. Prof. LazPnby 

ot the Ohio Expt~riment Statiou, found that 26 varieties, ripening 

before September 12, gave 81 bushd8 per acre, whilt:' 18 varieties, 

ripening after this date gave 100.8 hushds. This is too great a 

gain to lightly ignore. 
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THE EAR. 

I need not describe minutely the desirable points in the ear iu its 

shape. They are generally known. It should be straig!Jt with 

straight rows. The cob &hould be as nearly uniform in diumi·ter 

throughout its length a.s is eonsistPnt with other desired q ual­

ities The cob shoul<l not swell ont large at the h11tt a-, it 

breaks hard in husking, neither Rhonl<l it hP hred so small that, it 
will break off from the weight of tbe e:i,r in tlrn field. It shou1{1 tip 

out well at the encl ; a g1 eat failing in ,Vestern practice. The 

kernels should be deep. giving them somt,thing of a wedge shape, 

and should square out well a.gainst each other as far up to their 

outer e<lge as possihlt>, as this gives more weight than low lYHmd 

knnels. The Par should he long up to the point that other qualities 

bf'gin to be sacrificed. This will require skill anct watchfnlnPsr,. 

Lt>ngth of ear may he at the exp<·nse of iliametfl'. Tbis gi,·(·s rise 

to the question of the size of the coh. Toe im·renr-:e of the rizli of 

the cob up to the point that the depth of the knnel l:wgins to 

decrea8e, is desirable. Plenty of foorl in the soil will have ~n1ne­

thiug to do with this and with the other questions involved. I 

would push out the size of the cob so long as I could bold the ot hPr 
qualities, depth of kernel and fair len(;th. 

This naturally brings us to the number of rows on the cob, as it 
is (•onnPeted with size of cob. Rea:son calls for tlrn gn'atest nnmh1"r 

of rows, and art is required to keep those rows clc>ep hy sel1"Ction. 

On this point Prof. Lazenby gives data from trials. Twenty- f'our 

varii,ties under fourteen rows gave eighty-six huslwls per acrP, 

while twenty varieties over fourteen rows gave 91,3 hnshl'ls, Tbis 

is a fine profit, as a net gain for the mere cost of dinice. DPnts 

were mainly under trial. 

On this general qnestion of size of coh, nnmltcr of rows. Prof. 

Lazenby ma<le a great numtwr of measurements one y1:•ar. From 

his table I gathn the following facts: The v~uietini, 9,c; a rnh"', with 

a small number of rows were largest, in the var. Tllis was rn1lre 

particularly true of the Flint than of the Dent sorts. Those of the 

most rowb, carried, as would be expectf,ct, the greatest rrnmber of 

kernels. Dents having sixteen to twenty rows carried twice the 

number than the Flints of right rows ctid. The ctiameter of tht· cohs 

inereased with the number of the rows, anc1 likewise the dianwtf~r 

of the ear with the kernels on. The total wPight of the kernels 

usually followed the diameter of the robs. 
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There are discovered breed variations of interest that illustrate 

the value of close studs of sorts. Thus, if two sorts have the same 
diameter of cob and a greater diameter of ear, then it has greater 
depth of kernel. If the ears remain of the same length then the 
choice is easy. The variation in the weight of the ears was greater 

than that of the cob. 
This again speaks in favor of the many rowed sorts. It required 

159 ears of the Flint sorts to make a bushel of corn; 90 of the 16 to 

20 rowed Dents for a bushel. It took 102 of the 14 rowed sorts for 
a bushel, and 103 of the 12 to 14 rowed ears for a bushel. Of the 
miscellaneous sorts 95 ears were required of the 16 rowed kinds 
for a bushel, while of the 16 to 20 rowed varieties but 90 ears were 
necessary. Of the 16 to 18 rowed white sorts but 86 ears were 
taken, 8howing the white Dents to be very promising. These 

general facts will be of valuable service to those handling the Flint 
varieties, for, doubtless, one general law covers these varieties. I 
may say that the western farmer feeds his horses and much of his 
stock, not by weight or measurement, but by the count of ears. 
The facts given, and those before us for further consideration, will 
show a splendid field for the time and talent of the New England 
farmer witli his small areas of corn (which should be doubled) to 
enter and to work up yields which will enable him to defy competi­
tion on the part of outsiders, whose cost of shipping to .Maine is 
equal to the cost of manuring. The western fields are yielding less 
and less, while Maine farms are on the ascending scale. These 
facts statistics before us show. 

POSITION OF SEED. 

The position of the seed on the head, ear or in the pod, &c., has 
long been one of speculation and of investigation. Major Hallet of 
England made himself famous in bis investigation of wheat. My 
recollection is that he was disappointed in not finding any marked 

difference in the results from seeds selected from various positions 
on the bead-wheat being used. He did derive an advantage 
from selections in other directions and issued what he termed pedi­
gree ,vhe

1

at. 

The question of the place on the ear of the corn is an old contro­

versy. Some have advanced the unique idea that the tip kernels 
should be used as they aid in securing a well tipped out ear and that 
failure to use such kernels results in barren tips. Each seed grow-
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ing upon a given ear carries the same heredity as every other kernel 
and the only question that . could arise would be one of vigor 
due to its advantageous or disadvantageous position with reference 
to nourishment. Mr. Speer found as stated that the butt seeds were 
first fertilized and grew first. 

Dr Sturtevant called down criticisms upon himself by publishing 
results of actual trials showing that tip seed did as well as any other 
seeds of the ear. (How absurd to criticise a man who honestly 
relates the answer that nature gave him; but such is the bigotry of 

man.) 
Tip seeds and inbred seeds from the butts of corn are rejected 

by most if not by all farmers. Those of the butt are abnormal in 
shape and those of the tip small. IndeP.d in dry years and on poor 
soils the end of the cob does not carry seed which seems to justify 
Director Spear's assertion that lack of nourishment is the cause. 
Small seeds and illy nourished seeds are popularly supposed to be 
and in other directions have been shown to be less productive. This 
places the tip seeds of corn under suspicion. 

Prof. Carter pf the Pennsylvania college farm received 7 .022 

pounds for butt seed and 7 .192 pounds for tip seed. The tip gave 
the be~t yield six times out of 13 trials. 

Prof. Daniels of the Wisconsin college found no difference in the 
yields in his trials. 

Prof. Roberts of Cornell University got for butt seed, 23 bushels, 
for middle seed, :: 3 bushels, and for tip seed, 31 bushels yield. In 
a second trial the bntt seed gave 40 bushels and the tip seed 38 
bushels. 

The Massachusetts college farm received from butt seed 815 
ponn<hl, from middle seed 827 pounrls, and for tip seed 800 p0unds. 
Flint quotes a Massachusetts farmer, who, for seven years out of 
ten years, received more from the tip seed than from other parts of 
the plant. 

Sturtevant's average for four years was for butt seed 56.6 bushels, 
for middle seed 57 .6 bushels, and for tip seed 58.6 busheli-1. I 
received 122! pounds from tip seed, 96! pounds from middle seed 
and 126 pounds from butt seed. • 

These figures are very significant and about conclusive so far as 
corn is) concerned. For three years the tip seed with Sturtevant 
gave 15 per cent of unsound corn and the central seed the same. 
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The tip seed by Sturtevant had rather the stronger germinating 

power. 
Tl11· -iame authority has investigateJ the influence of color on seed 

vitality. It is well known that color of many vPgetables influence 
flavor such as onions, aµµles, currants and raspberries. This influ­

ence extends into other fields probahly. I had a variety of corn 
called Evans, of yellow and red sorts intermixed. The yellow corn 

had red cobs and the red corn had white cobs. The red ears gave 
the heaviest yield of corn. Dr. Sturtevant fouud that 14 varieties 
of seed of the darker sorts averaged to weigh 4.92 grains, while the 

lighter colored sorts weighed but 3.77 grains. Six kinds average to 
germinate at the rate of 80 per cent while thP lighter sorts 
gave but 75.9per cent of ~ermination. Prof. Beal repeated Sturte­
Vhnt's trials. He received less marked results yet a balance in 
favor of the darln~r seeds. I do not necessarily mean that clarker 

colored seeds should be used, but tli:;,t it seems to be true that of a 

gin:n variety of corn~ that t.ho8~ knnels or ears having the deepest 
hue have tlie grE•atest vitality. I suppose those that are specially 
vigorous individuals deepen a little in their natural color. But the 

field is a new or nnsettled one. 

PRESFRV ATION OF SEED. 

Corn is a setd that is very easily damaged. "\Vhatever reduces 
its vitality reduces its yield through the reduction of the vigor of the 
first start of the plant. Thi8 is the same faet observed in young 
animals that have uecome once stinted in food. I had an illustration 
with some traced corn placed in an old empty barn. It was rnpposed 
to be a fine place. But through the cracks bPtween the boards the 

fog drifted in at night to be followe<l by drying out the next day. 
A companion lot was placed in an Pmpty room over the dining-room. 
This Heed germinated better than the lot from the barn by fifteen 
per cH1t. In the field it germinated still relative!} better, and in 
growth was r:;tronger and more vigorous in every way. Incidentally 

I was taught that in testing seed corn in the sµriug, as all seed corn 

must be tested in good farming. that in the house in boxes where 

conditions are favorable seed corn of low vitality may start better 

than in the field where cold niglits succeed warm days. We must 
have good vigorons germination in the hou:-ie in order to secure 
satisfactory seed. Poor seed is also in the ground subject in its 
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slow germination to insects and fungns growth, as good seect is not 

for it has no rallying powers. 
Dr. Sturtevant's trials of kiln diit'd ('Orn, and since his trials those 

of others, have gone the rounds of the press. He found kiln dried 

eorn gave the best g('rmination in the soil for two years. One of 
those years the germination in the house was alike, hut in the field 
crib corn gave 20 per cent germination, instead of 94 per cent in 
the house, while the kiln dried corn gave HO per cent. This shows 
that more vitality resided in one than the otlwr, inasmuch as under 
similar and very fa vorahle conditions gE>rmination was alike, but 
under unfavorable conni<;ions the weaker went to ''the wall" ,ve 

desire to eliminate every Plement of ehance that it is possible to 

eliminate in our business. Herein lies the hope of our farming. 

Crib seed corn is out of the question. It is in a mass of corn 
subject to heating and to fluctuations of moisture. The trouhle is 
not one of temperature hut of moisture an<l warmth. Dry it well at 
the start where moisture is not Tariahle an<l then place it in a dry 
place. Tbis we can not afforrl to neglect for 1 he cost of care in seed 
per acre may be five , ents. while the loss may be five dollars. In 
drying it, it must not be mass1d. Each one will dry his see(l corn 
aecording 1o his eonv(·n.ienet's, hut dry it he should and leave it in a 

dry room he must. 

POSITION OF CORN ON THE STALK 

It is a long time and favorite view that the position of an ear or 
of any seed growing along the line of the stem, has the value of its 
seed measured by or influenN d in some particular by its position. 
Such, for illustration, as the first melon on the vine. the lower pods 

on pole beans, etc. The uppt·r ear obtains, it is said, the lion's 

share of the food of a stalk of corn an<l it would seem should be the 
most vigorous SE ed corn Pickerillg of Rhode Island claims that he 
could breed the stalk down by selH:tiug the lowrr ears. I have car­
ried out for one year only, exiwriments in the general qnestion 
involved, coupled with allied and more important points. I found 
that ears seleeted from low down on the stnlk wlwn grown against 
those selected high up reproduce<l their kin<l with wonderfully inter­
esting certainty. Standing by the two plat:s an<l looking down the 
rows a difference unmistakable and marked was observed. This 
lowering of the stalk on the ear seems desirable iu hu~king tall sorts, 

as in the West, and particularly in the South the t·ar . ., are very high 
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up. But more is involved. The upper ear seems more vigorous 
than one that grows low down for reasons that I do not understand 
in full. From the high up ears I received 4,560 pounds and from 
those lower down but 3,900 pounds per acre. 

This matter was tested with twin ears, using the upper ear for the 
seed of one plat and the lower ear for the seed of another plat. The 
result was 4,760" pounds for the upper ear and 6,060 pounds for the 
lower ears. These figures do not necessarily conflict for the problems 
are distinct although they seem to have points of contact. The 
matter is of great importance. I do not regard my data as sufficient 
to rely upon for practice but enough to warrant each corn grower to 
look into the matter for himself. 

I spoke favorably of twin ears in a previous part of this talk. 
The test was made against single ears with the result that the twin 
ears gave 5,410 pounds per acre, as the average of the high and 
low ears above selected, while the plat from single ears to the stalk 
gave 4,460 pounds. Such a great difference can scarcely be relied 
upon for the average year in practice. It is so marked as to make 
it probable that a law is involved of much moment. 

Probably as interesting results as any received was from the selec­
tions from delicate stalks that bore average ears. These stalks were 
not strong and vigorous but rather under growth and not vigorous. 
From them was found good average ears ( such stalks often bear fine 
ears as nature throws all of its forces into reproduction at the expense 
of the individual). From the seed of these poor plants a far less 
crop was derived, the exact amount of which I am unable to define 
through a loss of a small part of tlie data. But this trial was in 
keeping with another for the same season and field. 

Corn was selected from ears that were quite defective especially 
in tipping out at the end. These yielded against good ears 2,325 
lbs., the good ears giving 3,062 lbs. The difference was plainly 
noticeable when growiog. The seed from defective ears gave corn 
that tipped out miserably and was far poorer. The husks run out 
picked and empty at the ends. 

The inquiry was continued to other points of the development of 
the corn plant. All the results show corn to be marvelously flexible, 
as I asserted at the start and very responsive to good or ill treat­
ment. Its characteristics are easily varied by selection, and there­
fore invite a far higher degree of skill in its management than has 
been devoted to it. 
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In concluding this matter of seed breeding I wish to say a word 
touching the influence of the first cross. Botanists have long dis­
cussed the oft repeated assertion that the influence of a cross or of 
the mixing of seeds of the gourd family, squashes and pumpkins 
as well as melons, etc., is observed the first year in the squash, etc. 
A long list of other plants are involved, including corn. The 
evidecce sustains what reason avers, namely, that the influence of 
crosses of corn can be readily seen the first year. 

The kernels of corn are the seed, while the flesh surrounding the 
seeds of squash is quite another thing. Corn will mix of conrse, as 
all agree with great readiness, and will show its results the first year, 
provided that the sorts ripen near enough m point of time together. 
This must be observed in crossing varieties for seed, that is near 
conjunction of the maturing time of the pollen of each sort. ·while 
corn does not naturally inbreed as found by inquiry, yet we wish to 
go further and not breed in together some of the same variety. 
Some have asserted that corn cannot self fertilize and Prof. Reberts 
at first thought he had proven this to be the fact. It is shown, and 
I think that Prof. Roberto bas also since shown, that it is posfible 
for corn to self fertilize. But it is known that a stalk of corn stand­
ing alone in the field where it has to self fertilize, do~s not produce 
as good an ear as where it has companions. 

PLANTING CORN. 

There is a conflict of opinion touching the point of the proper 
time to plant corn. Being a sub-tropical plant, it is stoutly main­
tained that corn should never be planted until after the ground is 
well warmed up in the late spring. The argument is emphasized by 
the asserted fact that corn roots nestle near the surface of the 
ground near the warm rays of the sun. To this argument has been 
added the result of German tests showing that corn will not germinate 
until the thermometer rises to 48°, while wheat and oats-northern 
clime crops-germinate at 42° to 44°. Corn will not grow at the 
low temperatures that wheat and oats will. Failure to take on 
quick growth is said to stunt it and to give the cellular development 
of the plant a slow pace that it will never fully overcome, from the 
fact that its type has become fixed. One danger of early planting 
is certain, aside from the well known danger of frost: that impaired 
or retarded growth at the start increases the length of time iu which 
insects may injure the young sprout and possibly kill it, while the 
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fungi plants obviously may overcome better the vitality of the 
young plant. But every debatable question presents two sides. 
When a young man, a neighbor strongly advocated to me the prac­
tice of quite early vlanting. He said the later planted corn,. after 
the ground i.,.; well warmed up, will germinate quicker, grow more 
rapidly, aud pos1,ibly seem to outstrip the early planted corn; but 
in the fall the early planted will have more ears or corn and less 
stalk. It i:S corn not stalk that we want, said he. I think that it 
is unque:,,tionably true that latf'r planted corn grows more rapidly 
and e8capes more dangers than very early planted corn, and in stem 
and foliage can ies more vigor if not a deeper green. 

lHay it not be true that thA check received by early planted corn 
is only a check to the vegetative functions? If so, may it not happen 
that, aa in girdling a tree or in not pruning, the nutrition sets all the 
stronger to seed production-puts more of its force of the productive 
pow1:>rs of the s01l into seed and less into foliage? May it not be 
true that if such be tlle case that this influence compensates for the 
lo::s::sl:.'::s ur ri::;k ut' luE-SeS invulnd in early planting? On the credit 
side of earl_y planting is to be set down the decreased risk from 
drouth anrl fall frosts. It seems that . the early planted corn ripens 
first, although possibly not growing as rank. It is probable that 
the early planted corn is rooting strongly, although growth above 
ground is not rapid. Field tests alone can settle a question thus 
involving complex forces. 

Prof. Lazenby of Ohio planted at three periods varying in time 
to meet the seasons of each year, hence the variation in time shown 
in the table covering his five years' trials. April 28 to May 6, yield, 
51.5 bushels; May 5 to June :2, yield, 46.8 bushels; l\Iay 13 to June 
9, yield, 50.3 bushels. Each period for five years average one week 

late: than the previous period. One year was a very bad corn year. 
That year the yield of the last planting was lost and so gives it a 
more favorable showing. Again 1885 was a very favorable year 
and especially so for late planting. The yield stood at 62.4 for 
early, 55 for medium early, and 82.5 for late planting. This year 

taken out, an<l four out of the five years show a continuous gain 
for the earliest over the other plantings. 

Prof. Latta of Indiana made the trial and got the most for May 
21st, over May 11th, and May 1st. This year a frost in May cut 
down the first planting. The problem for the West looks like a 
very close onej with the leanings to early planting. In Maine the 
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problem would be varied, but I should judge only rn its relation to 
early frost. I therefore in the absence of condusive <lata, advocate 
as early planting as will be reasonably secure against frost. 

I omitted to say that Prof. Lazen hy received more fodder from 
the ]ate planted corn. This indicates, or rather seems to, that thnf-e 
who plant for the silo should not has1Pn planting. I also 8lluu1d 
have mid that Dr. Sturtevant fincts tbat corn will germinate at 40° 
or po8sihly less. He aim finds tllat wben corn in gPrminatiug has 
been chet:ked or even absolutt_dy stopped in germination for several 

times it yet has vitality -o start germination again. If checked 
germination in cold nights of spring does not result in insects killing 
the seed or in fungus attacks, it may renew growth readily so far 
as che(ked vegdation is iuvolVt·d. 

DEPTH 01<' PLANTING. 

Whichever way we tu I'll in ugricuhure we find almost nothing 
settled in the popular mind. So we are in disputation as to depth 
of planting. Plant tw1e<· the depth of tile largest diameter of the 
seed tersely say the hmticulturists. But this rule must be modified. 

On the clay loam soils of New Hampshire, I was taught to cover the 
corn one-!Jalt' to three-fourths of an iueh deep. On the sand_y soils, 

two inches became the custom. Prof. 8. \V. Johnson tells us tllat 
the Moqui Indians plant in the dry climate and dryer soil of Colo­
rado eight inches deep. l\Iany trials in depth of planting various 
seeds are now going forward and are generally showing that we may 
plant shallower than has been supposed with impunit_y. 

The drainage, moisture and physical character of the soil and rain­
fall forbid a decisive answer. The depth must he adjusted to the 

necessities of the seed for water. This is a very variable factor. 
Less than an inch will do in a moist season on a retentive soil. 
Prof. Lazenby foun:l for three years the following results: 

Ohio results for five 
Inches deep. Yield corn, Yield fodder. years, in corn, 

1 63 3 bushels, 3,669 pounds, 57 7 bushels. 
2 51.4 ,, 3,047 47.4 ,, 
3 50 4 H 2.290 ,, 43. " 
4 43.1 2,090 ., 
5 42 9 ,. 2.331 " 
6 42 8 ,, 
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The first three depths were for four years. At a later trial one­
half inch was used and gave the best result. 

Sturtevant for ! inch got 58 pounds, 7! ounces. 

" 1 " 62 " 13 -' 

. ' 2 " 64 " 9 " 
" 3 .. 58 ., 0 " 

The Illinois Experiment Station by Profs. Morrow and Hunt 

For 1 inch deep got 109. 7 bushels per acre. 
2 inches dt:ep got 88 4 bushels per acre. 

3 " '' 100. 8 " '' 
4 
5 
6 

" ,, 

" 

" 
" 
" 

88 0 
73 1 
60 3 

" 
" 
" 

" 
" 
" 

Last year on the clay soil and with moist spring and dry summer, 
I got the following results : 

i inch <leep, 25 pounds. 
1 ! inches deep, 16} pounds. 
2 ,, 21! " 

3 " 20 " 
4 " 20 " 

5 inches deep, 20 pounds. 

6 " 17 " 
7 ., 
8 ,, 18! 

21! 
" 
" 

The evidence leans to planting one inch or less on retentive soils. 
The New York soil used by Sturtevant was an open soil. Very 
shallow planting would suhject it to too much fluctuation of tempera­
ture between day and night. 

METHOD OF PLANTING. 

Machine planting, exclaims everyone, is the trne way. Machinery 
is the genius of our civilization. Metal supplants muscle and the 
mind has time for reading and cultivation. The motto is right, but 
its application needs to be very carefully considered. 

Prof. Shelton of the Kansas College found that his machine, using 
corn that germinated 99 per cent and planted with usual accuracy, 
gave a stand of corn that was pronounced a fine stand by farmers,. 
varied on count from 62 to 14-3 plants in rows 150 feet long, and 

the yield from 24.42 bushels per acre to 66.6 bushels per acre. The 
spaces varied between plants from 12 to 24 inches. Mechanism 
may not be wholly to blame for worms and fungi are open to charge 

of adding a destructive influence. But Prof. Shelton holds the 
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machinery much at fault. Prof. Latta has received more direct 
testimony and most remarkable data in the course of the search for 
other data. Strangely he did not note the incidental truth brought 
out. The table will show it: 

DISTANCE BETWEEN HILLS, 
Yield of hand Yield of machine 

Hand planted. Machine planted. planted. planted. 

12 inches. 12! inches. 68.8 bushels. 57.3 bushels. 
16 " 16! .. 57.1 " 47.2 " 
14 " 13! .. 59.9 " 56.7 " 

.Average, 61.9 " 53. 7 " 

Eight bushels of corn at sixty cents per bushel, will pay well for 
the extra cost of hand planting, which need not be over fifty cents 
above that of the corn planter. This alone in its gain over looser 
methods of the ,vest would make a profit that would sustain corn 
growing in Maine. Probably greater attention to the machine will 
correct the major part of the trouble. Wherein does the trouble 
lie? Various reasons suggest themselves as involved, such as split 
or injured seed in passing the machine, clods that give irregularity 
to its motion, varying depths, failure to drop, &c , &c. It should 
receive more critical study or we must become conservative in the. 
use of the planter. 

DIRECTION OF ROWS AND DISTANCE OF PLANTS. 

Some German trials with other plants indicate that the prejudice 
of our farmers touching the direction of the rows is not wholly with­
out foundation. Kerner found that the maximum temperature of 
the soil follows the sun around to the south in its year's course. 
Beds running north and south are found more equitable in temper­
ature. Wollney finds southern directions result in the largest 
formation of carbonic acid and the hottest temperatures ; southeast 
being next best. In Italy the irrigating beds run north and south. 
Rows running south or southeast would favor best the sun's action, 
allowing it to slant its beams along the rows more. Southern slopes. 
should be the best for corn. 

Corn growers have long been in a state of uncertainty regarding: 
the ·proper distance to plant corn and whether the drill or check 
row system should be used. The question is one of great importance 
to New England. In the West they use the check row system. By 
this method one man is enabled to take very good care of forty acres 

7 
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of ground and to keep it practically as clean, probably as clear of 
weeds as the eastern farmer does. 

Does he sacrifice yield of corn by so doing? If he does it will 
bear hard against him in the long run, and will in the end force 
him to till less acres through the necessity of adopting drill planting 
and the hand hoe to a mild extent. The fact is that the West is 
now averaging from 26 tc 30 bushels of corn only and Sf'Iling it for 
from $6 to $9 an acre in ordinary years, a rate that affords only a 
miserable return. Corn now sells in Nebraska and Kansas for 12 
cents a bushel and is being used as fuel. Against such a return I 
have not a particle of doubt that New England can make easy head­
way in corn growing when her farmers awake out of the sleep that 
they have fallen into. 

On the other hand if check-rowing sacrifices nothing in yield then 
Maine wants to know it and to learn it quickly too. One man in 
Maine can till as many acres. approximately, as one man in Iowa, 
provided he uses the check-row system and Iowa tools. The 
problem is a vital one and I shall deal with as extended data as I 
have at hand. 

Drill planting bas been favored because it bas been said that 
each plant gets more of sun, more even distribution of its roots in 
the ground-hilling radiating the roots from less centers and hunch­
ing them more. Cross-plowing, it is said, repeats the passage of 
the harrow over most of the area gone over and cuts the roots in 
ground already cultivated without any adequate compensation. On 
the other hand it may be said that plants standing together pollinate 
or fertilize better, as seen in the result of single plants by them­
selves. The sun will get full better access to the ground when the 
corn is planted in check-rows. The harrow does not pass over the 
ground twice as often in the check-row system and need not in fact 
go each way only one-half as often as it would if it went one way 
only. By this system more ground is touched and the weeds, which 
are thus crowded into a small square around the hill are fully subdued 
by throwing dirt up over them about the hill. The effect of this 
latter practice will have to be discussed under tillage. The factors 
are so complex that I at once turn from further discussion to the 
trials that bear on the point. 



Rows 3 1-2 feet apart. 

1 stalk per foot, 
5 stalks per hill, 

INDIAN CORN. 

TRIALS AT CORNELL. 

Yield first year. 

54 bushels, 55 pounds. 
56 " 60 " 
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Yield second year. 

40 bushels. 
4 " ,, 68 " 60 " 38 " 41 pounds. 
3 " " 61 " 15 " 37 " 30 ,, 
~ " " 45 " 31 " 50 ,. 

One stalk per foot gave three and one-half feet for each plant; 
five stalks per hill 2 .45 feet per plant and four stalks per hill 3 .05 
feet per stalk. The drill system was used at a loss in this trial 
where only one plant stands alone, while it is shown that the best 
result is secured by 2.45 to 3.05 square feet per plant, as all wider 
distances gave less yield. 

Prof. Latta of Indiana gives the average of three years of trials 
with machine planted corn. The machine was set to drop one kernel, 
but dropped two occasionally and 3.88 feet between rows. 

Hills lOf inches apart, yield 56.9 bushels. 
,. Uk .. ,, 57.3 ., 

13! '' " 56.7 ,, 

. ' 16! " " 52.1 " ,. 19! '' " 50.1 " 
Twelve inches gave the best yield, or one plant occupied 3.90 

square feet each. 
Hand planted plats gave for 

For 1888. Average of three years, 

Two kernels every 24 inches, 64.1, 
One kernel '' 12 " 65.8, 62.8 

" " " 14 ,, 60.9, 59.9 
,: " " 16 " 59.2, 57.1 ,, 

" " 18 ,. 53.0, 
Two kernels " 24 " 65.8, 
Three " " 33 " 55.0, 

" " 
,, 36 " 61.5, 65.8 

" " " 39 " 61.0, 

" 
,, ,, 42 " 54.9, 

• Two " " 24 " 62.9, 
One kernel alone, but for only one plat did very slightly tlie best. 

Plants further part than twelve inches per plant gave a reduced 
yield in all of the series. The rows were 3i feet wide hence each 
plat occupied 3 i feet. 

Latta had another series. 
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Yield for 1888. Average of three years. 

Two kernels every 24 inches, 62.4 
,, 

" 
,, 20 ,, 66.3 62.4: 

" 
,, 

" 2! " 66.5 
,, 

" " 26 " 65.6 

" " " 28 " 65.7 65.1 

" " " 24 " 70.2 

" " " 30 " 61.4 

" 
,, 

" 32 '" 63.7 59 
,, 

" " 34 ,, 63.3 

" " " 36 ,, 60.3 

" " 
,, 24 " 75.1 

The plats grow richer in this lot as we go down the list, as seen 
by the duplicate 24 inches plats. I assume that a plant every 11 
inches does best, or 2 plants to every 22 inrhes. 

In the previous plat the two kernel series did better than the three 
kernel series for square foot of space occupied. In this trial the 
plant occupied o.! feet that did the best. 

The Illinois Station received the following results: 

Kernels per hill. 
1 

2 

2 

2 

2 
2 
3 
3 
3 
3 

3 
4 

4 

4 

4 
5 

5 

5 

Inches between hills. 
3 
6 

9 
12 

15 
24 

6 

12 

18 
24 

30 

48 

9 
18 
27 

36 

45 

12 

24 

36 

48 

15 

30 
45 

Bushels shelled corn, 
Pounds stover per acre. per acre. 

73.0 13,5tl( 
88.5 10,368 
84.4 9, 720 
81. 7 10,176 
71 9 9,960 
56.4 8, 760 

87.4 11,976 
87.3 10,080 
76.(l 8,424 
79.5 8, 712 

61. 7 8,520 

50.3 7,032 

81. 7 9,984 
75.2 7,890 
75.6 7, 728 

76.0 8,208 

57.U 7,008 

76.5 11,036-. 
81.3 9,768 

81. 7 9,480 

70.4 7,488 

76.0 12,336 

85.5 8,736-

66.8 8,832.. 
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One stalk to every six inches or the rows being 3f feet apart, a 
stalk every 1 83 feet gives the greatest yield. Fodder considered, a 
stalk every six inches does best. The more the number of plants the 
more the ratio of stover. The one stalk series consis:ently through­
out, does the best. 

The same year this station tried drill against bill planting. It has 
some misfortunes. The results were almost identical. In the first 
trial related by the Illinois Station the great yield from the close 
planting was of poorer corn and required the busking of more ears. 
Had there been a test for moisture it is not improbable that two or 
three other yields, where cultivating both ways could have been 
carried forward would have given practically the same yield and at 
decidedly less cost. Recent trials with ensilage is showing that the 
greater yield from close planting is of more water or mostly water. 
Stalks every 36 inches or five every 30 inches probably produced as 
much net value as one every six inches. 

Pror. Shelton of Kansas in 1885 planted some corn a little over 
twice as thick as the common practice there and got an increase of 
fifteen bushels of corn and one-half ton of fodder. In a subsequent 
trial he found that one seed to every 14 to 16 inches as gauged by 
the planter gave the best yield. But these figures are the incidents 1 
result of another inquiry. 

The Minnesota Station by Prof. Hays tried 4 plants to the hill 
and the same number in drills. The drilled corn gave 4 bushels 
most in yield .. The rows were 3f feet square. Where 5 kernels 
were put in the hill the yield was the greatest. 

I made a trial on a moderate plan in Missouri but worms and 
irregularity of corn planter disturbed it. 

Distance. 
Plants per 

hill intended. 
Actnal plants 

per acre. Yield, 

4x4 4 9890 31.1 Bushels. 
4x2 4 14290 41.7 " 
4x3 3 12545 41.5 ., 
4x2 2 8612 30.2 ., 

One plant to every 3 square feet did the best although one to 
every 3.45 did about as well. 

The Pennsylvania Experiment Station also made the trial. I 
have no, the original trial with me. The data were applied for but 
havP 1.1ut reached me. 

The New York Geneva Station under Dr. Sturtevant investigated 
the question. In 1882, one plant per foot in drills 44 inches apart 
gave,.53.1 bushels yield. 
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In hills, lxl feet, 16.8 bushels, 

" 2x2 " 18.6 " 
" 3x3 " 61.5 " 
" 4x4 " 38.4 " 
'' 5x5 '' 21.9 ,, 

No, of see~ used. 

43,560 
43,560 
19,360 
10,890 

6,969 
The best yield here was with plants 2.25 feet space each, and in 

checks 3x3 feet. 
In 1885 hills 3ix3f feet. 

1 plant to liill gave 
2 plants " 
3 " ., 

4 " " 
5 " " 
1 plant " 

Here 2. 74 square feet to a plant are best. 
In 1884 it stood as follows: 

Rows 3ix3j 1 plant to hill 
2 plants" 
0 ,, 

4 " 

4 7 bushels. 
60.9 •• 
64.2 " 
73.7 " 
75.2 " 
35 .5 " 

45 .4 bushels. 
48.4 " 
60. 7 " 
59.4 •• 

This time 3 to 4 feet are required. Dividing the figures we get 
3 feet to a plant as the average of the above three trials. 

In 1888 the hill and drill system was tried and slightly favored 
the hill system, so the report informs us, but does not give the figures. 

The Ohio Experiment Station has made the fullest trials covering 
several years and therefore entitled to most weight. The following 
table is for four years. The rows were 3! feet apart. 

Inches apart Yield in Yield of Per cent 
in row. Plants in hill. bushels. stalks. sound ears. 

12 1 70.8 4,178 50.7 
12 2 66.9 5,016 31 
15 1 61.1 4,398 56.5 
15 2 75.0 5,201 
18 1 65.4 3,490 70.5 
18 2 65.7 5,118 34.4 
18 3 59.8 4,907 27.8 
21 1 60.9 3,657 76.0 
21 2 61.1 4,083 

24 1 55.3 3,026 80.8 
24 2 72.7 3,SOl 55.8 
24 3 52.0 4,328 25.0 
30 2 59.6 3,639 52.0 
30 3 53.1 3,980 26.9 
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The best yield of corn and stalks comes from two in a bill and 

averaging one to every 7! inches or to every 2 17 feet. This i:,; 

thick, very thick. 
For the fifth year which will not average with the above as the 

distances were dissimilar, Ohio again had the best yield from two 
stalks in the hill and about as good with three as with two. The 
distanee was two kernels to every 36 inches although three kernels 
every 36 inches did nearly as well. beasons vary the result. The 
trial was a most elaborate one. In this as in all other trials the 
stalks weighed most in close planting. ·whether they would give 
more dry matter per acre we do not know, as near the close of th is 
article it will be seen that the cloiser the plants the more the water 
in the fodder. As in all these trials of distance for yield of grain 

no test of water of fodder was made. I leave out the discussion of 
the fodder in this place. 

Prof Cook of Vermont made a rough trial with the corn plauter, 

which causes so~ uncertainty. I assume the distance of his rows 
to have been three and one-half feet. 

Five kernels, 36 inches in row, 390 poun<ls; 3 kernels, 24: inches 
in row, 343 pounds ; 2 kernels, twelve inches in row, 303 pounds ; 
1 kernel, 12 inches in row, 224 pounds. 

The bill system did better than the drill system, and one kernel 

every 7 1-5 inches in row on average, gave the greatest re~ult, or 

one plant to 2.1 feet. The fodder was less than when the plants 
were every 6 inches, but probably a little better. 

Prof. S. vV. Johnson of Connecticut Station planted 8, 4, 2, L i, 
! plant to every foot in the row, the rows being four feet apart. 
The yields in the order above will be seen in the table below, w bich 
gives the space occupied by each sort : 

0 • 
...... ..; ~ 

j] ~ 
.... i:,.. ~· 

f..a ~ • c:, ...., 
O'"' 0 
rho E-, 

8 stalks per foot..... .. • . • . • • . . . . . .. .. ! 47 l. ti 

4 stalks per foot ..•....•.......•..... 521.0 

2 stalks per foot. . . . . . .....•.... 555.8 

1 stalk per foot • . . . . . . . . . • • . • . . .. . 4 609.0 

~ stalk per foot •.....••. 524. 6 

,t stalk per foot • . . . . . . . . ......... . 16 426. li 

.... I "::<~ :,... :; ~ ;:: 
,...... +.:;Ii:::: ..,;,, ~ 

"O • ;:: ·- I ;:: o;, 

'Cl 2 g; ~ ~ 1' ;...:,:: ~ +J ,...... -+-1 i:::: ,_ ~ 
·- d ,l,l = .= ep O ;,... s p... ~ i:,.. ~ ~ 

1------ -- ---
47.2 25.9 248.9 

291. 7 

293.3 

344.9 

263.2 

206. 4 

44.0 I 51.6 

47.2 I 56.8 

43.3 I 47 .8 

49.8 55.2 

51. 6 45.9 
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The largest yield was for a plant every four square feet, or one to 
each foot of the row and had the least water in the plant. Strangely 
in this case, the thinnest planting gave the most water, nor did the thin 
planting give the largest ratio of corn to the whole plant. The rows 
were too wide for Flint corn for best results. These facts agree with 
the Ohio results in showing that there may be tt considerable varia­
tion of the number of plants per acre without varying very heavily 
or materially the ratio of corn to stalk. It does vary the ratio of 

sound corn. 
Summing up the average of all of the trials reported and using 

the Ohio trials by single years, it is found that 2. 9 square feet of 
land produce the most corn. For total weight of corn and stalks 
something less than this would be required. At the above rate 15,-
022 plants ( more than stands on the average acre) would be required 
per acre. If rows three and a half feet apart are used then a plant 
every ten inches will be required, or at four feet between rows, one 
every 8 7 inches. This is about as thick as it "is now advised to 
grow ensilage. It is highly probable that the Flint sorts may be 
planted a little closer in Northern New England, or five plants in a 
hill where 3! x 3l checks are used. This is closer than usual or 
closer than average. As less than this amount involves a loss in 
yield it will be seen that the point merits attention. 

Touching tlie question of hilling versus drilling, it stands about a 
drnw. When the Ohio trials of five years have been allowed their 
tull weight, check-rowing or planting corn in hills proves the best. 
In any event they fail utterly to show that hilling is not as effica­
cious as drilling. They seem to show that moderate nearness of the 
hills is desirable and that 2 to 3 stalks per hill is better than more. 
This being assumed to be the case, if we acquire this rate, it will 
require check-rows to be 23 inches square for two plants to the hill, 
and for 3 plants 3 feet square or a bit less for Northern New Eng­
land. I should adopt the latter system in Northern New England 
making the checks a bit less than 3 feet square, cultivating them 
both ways, and hoeing more, as will be seen under following head­
ings. The method of square checks instead of wide rows is new 
as a means of increaHing plants per acre. It is better than wide 
rows I believe, and massing many plants in a row. The reason 
is obvious. 
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TILLAGE OF CORN. 

This question is one of great importance when considered by 
itself; but it takes on more importance when connected with the 
former question in its relation to check-rowing, cross cultivation and 
hilling to kill the weeds that the cultivator cannot reach. Behind 
it all still lies the unanswered and vital question, Can the cheap 
western system of handling corn take root in New England? 

Why do we till corn? The pivotal purposes are the regulation 
and the conservation of moisture, the destruction of weeds, and 
where the soils bake in drJing and form a hard crust, the prevention 
of this baneful process which shuts out in a measure, air circulation 
and disturbs the proper movement of water in the soil. A good 
corn crop should be worth fifty dollars per acre. No tillage should 
take place that is injurious to this crop, hence we do not till growing 
crops for manuring or for soil disintegration. Such tillage now 
becomes an incident of the growing crop and is not to be taken into 
consideration to any material degree. All will understand that till­
age is necessary to keep a crust from forming and that tillage for 
this purpose need only be shallow if applied as it should be before 
the crust actually forms in order to prevent its formation. As 
scarcely two opinions can exist on this point and as the agreement 
is general that its formation is deleterious, I will not consider any 
further this reason for cultivation. 

Secondly, we till to keep down the weeds. If there is any other 
way that they can be kept down we need not till to restrain them. 
It would be well if we could avoid this reason for tillage, as then we 
need till only for the relation to tillage on soil moisture or root prun­
ing, or for the direct value of tillage. Sturtevant and Lazenby have 
both investigated the relation ot the weeds to the question. Sturte­
vant, Lazenby and myself have found it desirable to get rid of the 
weeds. I will not go over the evidence. The fact is that the direct 
influence of the nutrients on soil fertility robbed from the corn by 
weeds is less than is generally supposed. The amount of dried 
weeds and of fertility found in them per acre is very small. Dr. 
Sturtevant, in a learned article, ascribes the chief damage from 
weeds to the evaporation of water by their leaves. This has impor­
tance from the fact that corn needs an excessive amount of water, 
and suffers more from this need in dry years than from any other 
cause. The horse cultivator is at present the cheapest method of 
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destroying weeds. If, in the future, it is found tliat weeds a.re in 
the way and need to be eradicated when Cldtivation would injure the 
corn more than is gained by cultivation to kill weeds over other 
methods of eradicating them, it will follow that cultivation will be 
abridged for this purpose. The question will arise in this article 
whether cross tillage and ridging does not kill weeds by a pernicious 
system of tillage. If so, it will have to go out of use. If not, then 
we will all drop the hoe forever in New England agriculture and kill 
weeds by check-row ridging, as it has been found that the check­
row system is not as yet shown to reduce the yield of corn over the 
drill system. 

Shall we till to root prune? For a while it was strongly urged 
that the cutting of the roots of corn by the cultivator had the same 
effect on the corn that cutting the roots of trees, which tended too 
mu<.;h to foliage, had on setting their fruit. A treatise, virtually, 
was written in advocacy of root pruning of corn. Corn is a quick, 
rank growing annual. I will not go over the philosophical side of 
the question, since trials by Dr. Sturtevant and Profs. Morrow, 
Hunt, Hays and others, have all and I believe invariably, found 
that root pruning cut down the yield of corn by amounts ranging 
from 2 to 5 bushels per acre. I regard the evidence as satisfactorily 
conclusive on this point. We then, do not want to till to root prune. 
I should say before leaving this subject that root pruning was done 
by running a knife down into the soil some threb inches and upwards 
at about the distance from the plant that the cultivator runs. 

RELATION OF TILLAGE OF CORN TO SOIL MOISTURE. 

While tillage may have some effect on aeration of the soil and 
on soil decomposWon, the cost of this form of tillage so far will out 
weigh the benefits derived, that I shall not be far wrong in assuming 
that the main function and J.enefit of tillage grows out of its saving 
of soil moisture. It will, of course, be remembered that I agree 
that it may break up forming '3rusts on some clay soils and kill 
weeds, still the main gain is in saving soil moisture in dry years. 
In wet years the destruction of weeds may be its best good. 

The old notion that tillage gained moisture for the soil by opening 
its pores to freer ar circulation and then condensation of moisture 
within its pores from the air, is now fully and finally exploded. 
More air does enter the soil by stirring and thus loosening it. But 
this air is dryer than the soil usually, and is also cooler than the 
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soil. This being the case it warms up to the temperature of the soil. 
As it warms up it expands in volume. As it expands in volume it 
takes on more moisture, as demonstration shows, and actually leaves 
the soil with more water than it brought with it. 

But says some one, at night the soil is the coolest and then 
we gain dew. Profs. Stockbridge, Alvord and the writer have 
shown that the soil is warmer at night than the air, while the first 
and last have shown that the soil loses moisture at night, as theory 
would demand. For three years, under various systems, I found 
that soils lost moisture at night and this is at least a part of the 
source of dew. For months I found that earth surrounded by water 
tight coverings, save at the top weighed less in the morning than at 
night. Any one of a half dozen methods of testing the question 
gave the same answer. An occasional night when the atmospheric 
conditions were peculiar there would be a gain in weight. The 
month's average was a decided loss. See Bulletin 23 of the l\lissouri 
Agricultural College, where a loss of dew at night is recorded. 

Tillage has little to gain from this source even if it were true that 
the soil condensed moisture from the air, as a cubic foot of air 
weighs only an ounce, of which less than one per cent is water. It 
would take 100 cubic feet of air to give one ounce of water. How 
much would a soil get in a day provided it got it all, as it cannot, 
but a mere fraction of it instead? 

Tillage decreases the water in the area actually tilled by admitting 
air more freely to cut it out. This every one knows who dries hay 
by loosening it, or who has observed the stirred soil of the roads 
much traveled, or who bas dug soil a foot deep and stirred that foot 
daily, or who harrows his garden early and deep in the spring to 
dry it out. I have stirred a soil three inches deep every day for 
thirty days and found that it had 25 per cent less water in it than 
soil by its side that had not been stirred, that is, this three inches 
was dryer than three inches of 8urface soil by its side. 

Tillage saves moisture to the soil below the point stirred by throw­
iug a mulch over the sections below this point. It is equivalent to 
a mulch above ground. A mulch of straw has increased the soil 
moisture, or saved from evaporation over 100,000 pounds per acre 
with me, by actual test, for potatoes and corn. ,v ater moves up 
through the soil for evaporation by a law called capillary action. 
In this movement it forms for itself lines of movement freest from 
obstruction. Tillage readjusts the particles of soil and throws them 
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over the line of ascent of water, just as an above ground mulch does. 
In the lot that I tilled for thirty days, and found the surface drier 
for it in the first three inches than where it was not tilled, I found 
that the next three inches below this had 11. 71 per cent moisture, 
while the second three [inches of the unhoed ground had 9.63 per 
cent, or about 100,000 pounds less per acre. ,vhat a gain by mere 
prevention of escape into the air, the difference between a good crop 
and a poor one. An inch of rain is but about 200,000 pounds of 
water, while there are millons of pounds in the soil to be held there 
if we can do so. Nessler, Stochbridge, Atwater, the writer, and Dr. 
Sturtevant have shown by accurate tests that tillage holds the water 
in the soil. Let us regard the point as one of the demonstrated 
problems in agriculture and pass it by without arraying the long line 
of data in proof. 

DEPTH OF TILLAGE, 

If tillage saves moisture, how deep shall it be for the best effect, 
and what is its relation to root cutting? It is a mixed and puzzling 
question. First, all trials show-N essler's included-that soil to 
quite a depth is made drier by tillage. Second, that deep tillage 
holds the water better, or seems to do so. Third, it is shown that 
corn roots love to grow comparatively near the surface. Fourth, if 
we till deep, we cut them and force them to go lower. Fifth, it has 
been shown that root pruning cuts down the yield, therefore we do 
not want to go deep with the cultivator for this last reason. Again 
we till to save the most water. The point is at what depth is the 
gain of water by deep tillage overcome by the loss in cutting roots 
and by the dried surface tilled in which corn roots desire in part to 
grow. It must vary with soil and season. No mortal man can 
answer this question from pure reasoning. I turn to trials. 

First, does tillage autually increase the crop? Sturtevant one 
year got, when conditions were favorable, on some plats actually 
more corn on untilled than on tilled sections. But whether the weeds 
ll.re pulled or not, his years of trial, as a whole, mine and Lazenby's 
show non-tillage to be ma.rkedly disastrous in a series of years. 
One Jear, Lazenby received no corn on an untilled section; and 
but ten bushels as the average of five years. Tillage pays, then. 

As tillage pays by holding the moisture, the question arises, will 
tillage, which injuriously <.:ut,s roots, pay if we can save the water 
without the tillage and its consequent root cutting. Two years, I 
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tried a 6-inch mulch of straw. This kept the weeds down and the 
moisture in the soil, as repeated tests showed. But it kept the tem­
perature of the soil down and set back the ripening of the corn and 
the yield. This I abandoned. Last year, I used a mulch of sand 
1 inch deep, rectsoning that this would cover the capillary spaces of 
the soil. This small mulch checked evaporation heavily. The 
yield was 147 pounds where common cultivation gave 123 pounds. 
A quarter inch mulch of dirt gave 135 pounds, and cultivation 141 
pounds. A mulch of ! inch of wheat chaff gave 127 pounds, and 
cultivation 11~ pounds. The scuffle hoe, which merely skimmed 
the surface and cut the weeds-moving the top particles of soil 
only-gave 172 pounds, 138 and 118 respectively. 

The yield of each system in totals was for mulch, 409 pounds, 
cultivation, 382 pounds and scuffle hoe 428 pounds, or per acre 51.1 
bushels, 47.7 bushels and 53.5 bushels. Cultivation was not an 
essential here. I know of no other trials from this point of view 
and believe they have matter worthy of consideration. Cutting 
roots at all is probably a bad practice and to be avoided if possible. If 
we must give water to the soil by tillage shall it be shallow or deep? 
The roots of corn are relatively shallow rooted. Profs. Morrow and 
Hunt in washing out roots of corn found some roots within ! of an 
inch of the surface. When the plant is 6 to 8 inches high some of 
the roots ma_y be 2 feet long and quite a fraction of them 18 inches 
long. The bulk of these roots, after passing 6 to 8 inches from the 
plant, begin to go down wards in the soil and at the middle of the 
row are mainly found below 2-! inches deep Some few of the roots 
still remain near the surface at the center of the row. I found the 
same state of facts in digging up corn roots of young plants. Prof. 
Hays in a dry year on a dry soil found that after passing out hori­
zontally for a short distance, or from 6 inches to a foot, the roots 
turned downwards and the bulk of them below ordinary cultivation. 
These trials and others that have come to my attAntion show that 
corn roots are not so exclusively found in the near surface as has 
been heretofore supposed. This fact only makes deep cultivation 
less destructive than heretofore supposed for Prof. Hays found a 
destruction of roots in tillage. Moreove1, the richest soil, when 
manuring is surface manuring, is near tqe surface. It has been 
demonstrated again and again by putting manure in given spots that 
roots develop most, as reason affirms that they will, in the richest 
spots. We may expect many roots to develop near the surface, 
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and to this end they should be encouraged in order to have all parts 
of the soil fed. 

Our conclusions or demonstrations up to this point are that root 
pruning is a positive injury; that many roots grow near the surface; 
that some of the roots are cut; that from my trial it is probable that 
if we could save the water without cultivation it would be better. 
Until my trials are verified and made of practical application we 
must till. Trial has shown less roots near the surface than supposed 
and that deep tillage saves more water. Again I ask, at what 
depth does the cutting of roots overbalance the water saved? ·what 
is deep tillage? My trials with the Acme harrow weighted and set 
for deep tillage showed that its average depth of culture was but 
1. 65 inches ; the Randall 2 .51 inches ; spring toothed harrow 1. 79 
inches; smoothing harrow 1.08 inches. The shallow toothed culti­
vators for corn did not average two inches deep. I did not try the 
deep running corn cultivators, as the trial was fitting corn for plant­
ing. This I know, that our implements do not run as deep as they 
are popularly supposed to. This bears on the question, for practi­
cally the bulk of the corn roots are a little lower than we supposed 
and our cultivators run a little shallower than supposed. 

None of the investigators to be quoted have measured the depth 
of cultivation and so I can only use the terms shallow and deep. 
The former term will represent implements that run from 1! inches 
to 2 inches as extremes. The latter represents the use of the deep 
running cultivators of the West, made of pointed steel with a for­
ward slant, which are supposed to run some three inches deep, but 
no one knows how deep. The small one horse plow is used, going 
twice in the row and runs 3 to 4 inches deep. 

A trial in Minnesota gave nearly two bushels in favor of surface 
tillage. Illinois trials found nine bushels gain for shallow cultiva­
tion and five bushels gain for cutting the weeds with a sharp hoe over 
deep cultivation. There were indications that too much cultivation 
was an mJury. The average of Ohio for four years was 46.6 bushels 
for shallow tillage, and 46.9 for deeper tillage. This is a draw. 
Some years one method was best and some years the other. Again 
in this case the deep cultivation was really shallow cultivation, 
being done with the Planet, Jr., cultivator, which simply went 
deeper than the other and very shallow culture. It shows that very 
shallow work will do in Ohio. A southern trial favored shallow 
tillage. Prof. Latta of Indiana got 50.84 bushels for shallow and 
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48.3 for deep tillage. A later trial gave one bushel more for four­
inch tillage than for two-inch tillage, but less for six-inch tillage. 
Prof. Roberts got 52.55 bushels for shallow and 44.15 bushels for 
deep tillage. I made duplicate trials last year and got for tillage 
of one and one-half to two inches deep, or standard tillage, 73.6 
bushels ; for shallow tillage, 80.1 bushels ; for deep tillage, G[S 9. 
Plowing out 72.8 bushels. 

In order to make the depth of cultivation more accurate, I had 4 
sections of ground hoed 1, 2, 3, 4 inches deep respectively, while a 
fifth plat was cultivated 1 ! to 2 inches deep. Some three hoeings 
were made. Unfortunately the ground grew richer, apparently, 
from the shallow to the deep tillage : 

Hoeing one inch deep gave 84.8 bushels. ,, two inches ,, 60. " 
" three '' 

,, 83.7 " 
" four 

,, ,, 85.4 " 
Cultivating 1 ! to 2 inches 92.3 " 

This shows that deep cultivation is not a destructive operation in 
its broad sense but one of loss, as the first two and last two pairs 

show, for the first and last are shallow and average better than the 
others, and are larger in yield than the plats adjoining them. 

Later it will be seen that the scuffle hoe and shallow tillage also 
gave grand results. The season was wet at the start and dry at the 
close. ·while I have a dim recollection of a trial out of hand favor­
ing deep tillage, the preponderance is very solidly one way, and we 
shall do well to heed the scales. Season, soil and other points have 
their modifying influences. But they are so complex that I will not 

enter upon a discussion of them. All of our wits must be bent to 
saving the water without cutting the roots of plants. Acting upon 
the suggestions of my trial it is not improbable that means will be 
found to reduce tillage and yet save more water than now. 

AMOUNT OF TILLAGE, 

If tillage restrains moisture from evaporation, shall it not be 
frequent? Reason has heretofore said yes, forgetting that the 
certain good may be overbalanced by the accompanying ill of root 
cutting so frequently as to at last seriously check the plant. This 
check would be serious were it not for the fact that the roots, later 
in the season of their growth and tillage, tend downwards in the 
soil. Facts only can determine on which side the balance is. An 
untilled plat with me last year gave 82 bushels of corn. The weeds 
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were cut off once by the hoe, just at the top of the ground, so as not 
to involve tillage. 

Cult1.vated 5 times gave 75 bushels. 

" 4 " 80} •' 
" 3 ,. 68 " 
" 2 ,, 80.7 ,, 

'" 1 time 77 " 
Lazenby for an average of 3 years got for ordinary cultivation of 

4 to 5 times, 52.8 bushels and for frequent tillage or 8 or 9 times, 
50.1 bushE'ls. 

In 1887, 2 cultivations gave 16.39 bushels. 
,. 3 " " 16.47 ,, 

'' 4 " " 18.84: ,. 
" 5 n ., 21.65 " ,. 8 " " 16.58 " 
" 9 " '' 18.19 " 

At Indiana, 5 ., " 40.4 '' 
7 H 40.4 '' .. .. 9 " H 38 5 " 

" Cornell, 7 " " 54.6 " 
H 5 ,. '' 52.35 " 

The average of Illinois trials was 89 .5 bushels for frequent, and 
1:54.4 t:msne1s ror ordinary tillage. The Kansas triaisj under Prof. 
Shelton, stood as 62.84 for ordinary cultivation and 58.17 for 
frequent cultivation. 

The leanings are against more than 4 c11 5 cultivations. It is 
evident when expense is considered that frequent tillage is unprofit­
able. Several trials that I have not reviewed, show as did mine that 
no tillage occasionally gives fine results-but tbe average is against 
the practice, heavily so, where the weeds are not removed and 
against it where they are removed unless some process is entered 
upon to save the water. The old adages and illustrations of the 
value of excessive tillage must fall to the ground. 

TIME OF TILLAGE. 

Perhaps no trials show more unique results than the following 
made at Ohio by Lazenby on time of cultivation: 

Three cultivations two days apart 31 . 3 bushels. 
" " four " 45 . 2 " 
" " eight " 51. 2 " 
'' " twelve " 55. 3 " 
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These are the average of three years' trials. All of the preceding 
data go to show deep and frequent tillage are undesirable. 

CHECK-ROWING AND RIDGING CORN. 

No part of the inquiry is so important to us in its economic bear­
ing as that involved in the above heading. To this final phase of 
tillage in my inquiry I have been drifting from the start of the till­
age discussion. How valuable to us, if we can cross-till ar.d ridge 
without loss. 

Reason says we had better cross till twice each way than four 
times one way, as more ground is tilled and more weeds killed. 
True a little strip has its roots uncut when we till but one way. Yet 
the others get a rest in a corresponding section the other way when 
we till in the opposite direction. My trials are the only ones that I 
now have at command, indeed, if any others have been made. 
Cross-tilled gave 72 bushels, and tilled one way gave 69 bushels. 
The scuffle hoe gave 80 bushels. Here again, very shallow tillage 
does admirably. Cross tillage in the check-row plan does hopefully. 
Now can we ridge without loss of corn and so gather the weeds out 
without the hoe? How we hope so! But logic says the trough made­
by ridging lets the sun in to remove the water direct from a lower· 
area and also forms ridges that will dry through and dry up quickly .. 
They are likely to call the roots nearer the surface it may be said! 
and to bring those in the center of the rows nearer the sun and 
drought. My trial was a careful one, the details of which I will not 
recount. 

Yield from hilling, average of two plats, 71.9 bushels. 
'' level culture, average of two plats, 69.4 " 

Ordinary tillage, 64.6 •• 
Prof. Roberts, ridging, 58.10 ,. 

'' deep tillage, 44.15 H 

'' shallow tillage, 52.35 ,. 
Lazenby for ridge culture, got 20.,5 " 

" ordinary culture got 20.65 ,. 
These data are a draw with the balance favoring hilling for the 

East. The data do not warrant drawing conclusions further than 
hilling seems in all probability not to be a bad practice and warrants 
our use of the system until we get unfavorable testimony, which is 
not likely to appear. Hilling gives the above ground roots better 
chance to root in the soil and so aid in the nourishment of the plant. 

8 
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l Listing may~bear on the question. This practice as noted early 
in this paper, is a practice that puts the corn below the ground and 
throws a ridge above ground. Wliile this is not ridging in the 
sense that I have used it, yet it results in placing much dirt around 
the corn when cultivated fully more than in the ridge system. Prof. 
Shelton in an elaborate trial of many plats got 4-6.61 bushels from 
listed corn and 40.54 bushels from surface drills. The Minnesota 
Station did not receive in the cold soil of the North, where the seed 
and roots are placed below ground, as good results as Prof. Shelton 
did with the lister, but the failure was not due to the principle of 
ridging which would apply North, if anywhere. 

Until more fully informed I shall in my own practice plant in 
checks and cultivate both ways, hilling at the last round, enough to 
bury the weeds. In order to do this, if machine planting is 
practiced, the two rowed planter with the check-row attachment 
will have to be used, as in the \Vest. One man should do the culti­
Yating as in the ,vest, using no driver, w hetlier he use a pair of 
horses with a sulky cultivator or a single horse. 

One man will easily go over thirty acres a week, which i3 often 
enough. This makes a liberal allowance for rainy <lays and a lazy 
feeling. Planted in the middle of May, he could go over it five 
tim8~ easily by the 1st of July and do other work. The first two 
times over it would be with the Thomas harrow, which would give 
but two da_ys' work at a harrowing. 

Since writing the above, and since the completion of this paper, 
other data have come to hand from expe1iment stations touching the 
points under discussion. Both those from the Geneva Station and 
the Ohio Station confirm the views expressed touuhing planting corn 
in hills, and tend to further justify our use of the system of cbeck­
rowing. The Ohio Station finds no disadvantage in ridging. It still 
finds excessive tillage no advantage and confirms other conclusions 
drawn in this paper. Very early planting is not as advantageous as 
at first appeared, but in a relative sense early planting is desirable. 

"\Ve will check-row and kill weeds by a slight covering of earth as 
advocated with some degree of assurance. 

HARVESTING CORN. 

In its ordinary acceptation, I would not harvest corn; that is, I 
would not husk much of it. It does not pay. As we are farming 
for profit, it matters little wllat tradition says if we make more 
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money by the honorable process of reserving our waste force used 
in husking corn. Husking arlds nothing to the value of corn, or to 
the amount of its nutritive matter. It costs 8 cents for each bushel 
of shelled corn. vVe then shell it, then carry it to mill, costing for 
both operations at least 5 cents more, while grinding costs another 
5 cents, making a total of 18 cents-one-third of its selling value or 
33-! per cent. Not an ounce of food is added to it by each one or 
by all of these operations. Think of it. 

But will not ground corn make more growth? A little more steer 
but not enough to pay. I shall not recount the large amount of 
data now accumulated on this point. For the shote a 100 pounds 
of whole corn it is now proven, makes more growth than 100 pounds 
of the same corn ground. The trials of the Kentucky, Illinois, Mis­
souri, 'Wisconsin, Ohio and Maine Experiment Station each and all 
show this to bt: a fact. This is no accident. A law is di$COvered 
here. But, it will he said, we will have to husk it in order to give 
it to the hogs. Let us Ree. In the ,vest a great amount of corn 
is snapped (brokPn off, husks and all) and thus fed. Almost all of 
the corn in the ,vest is fed whole-shotes following and eating up 
the corn after it passes ( such as is undigested) the steer. Prof. 
Henry found tllat between the two animals, the corn was as well 
used as by the grinding process. My trials were not quite so favor­
able, yet the evidence is practically conclusive on the point. 

Put the corn after drying in the shock a few days, into the barn 
and feed it out to the cows and steers-having shotes follow them, 
as well may be done. There need be no hesitation about the results 
of this practice. The amount of corn fed may easily be regulated. 
If we assume that for every bushel of corn there are 14: pounds of 
cobs and 90 pounds of stalks, then for every 2. 9 pounds, or in 
round numbers, for every three pounds of the whole plants fed, the 
cattle will get one pound of corn. Thus the amount of corn fed can 
be gauged. 

It is everywhere urged that the whole plant cannot be dried and 
housed safely. I have done it in Missouri and bP1iPve it can be done 
in Maine. Maine has more rainfall and a more lrnwid air. I would 
not speak for Maine with absolute definiteness. In New ILunpshire I 
have put up 50 to 60 tons of stover. Successful storage of the 
whole plant must come not by distribution of it over the barn but 
through compacting it. Let it stand in the little shocks peculiar to 
the East, until well dried, or 10 to 14 days of good weather. When 
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dry place it rapidly in one mass in the barn. Let each bundle 
( which should at harvesting be tightly bound wiLh twine around 
the top) be placed in parallel bundles in the mow and closely 
together. Let it be well trod down. If thrown into the mow in 
any shape they leave air passages between, which we desire to 
exclude, as far as possible. Somewhat the same principal is in 
part ( only in part) involved that is involved in the silo, avoiding, 
however, its costs. If J\Iaine farmers do not find that it keeps well 
by this practice, then they will find it better to accept the 20 per 
cent loss of the silo than to lose 331 per cent in husking, grinding, 
etc. If they find this system available, then they will also find 
that it will pay to cut it very fine before feeding in the winter, or 
that it will pay to use the cutter and crusher that so works it up 
that it will be all consumed in good management. The argument 
that l\Iaine farmers must have some corn is a fallacious idea in its 
conception in its relation to this question. By the system proposed 
the farm should raise double the corn heretofore grown. Each 
animal can receive its corn in the proposed method and in as large 
amounts as it is fed in Maine. Furthermore the fodder that goes 
with it is good for all farm animals and has, as seen, a greater diges­
tibility and as good composition as Timothy hay. If more grain 
must be had it can be bought as now, in the much smaller amounts 
needed, but the purchase should come in the form of bran and cotton 
seed meal, foods that so enrich the farm. 

WHEN HARVE8T, 

Some years ago I advocated at the Farmers' Institute in Maine, 
the continuance of the growth of Timothy until seed formation. It 
was unpopular. It is now generally conceded that growth of plants 
contmue much later than formerly supposed, and that the increased 
growth does not suffer less in character. It may not be wholly 
accepted for Timothy but it is practically so for corn. 

\Ve do not know definitely when growth ceases, but generally it 
is after the seed has passed the dough stage and when it has dried 
through to the center, yet has not acquired its full hardness, as yet 
crushing in the finger. 

Trials by the writer in New Hampshire, showed that topped corn,. 
the miserable old practice that loaded itself on to civilization a long 
time ago, gave 1,086 pounds corn. Stooked corn when well glazed 
gave 1,140 pounds. That allowed to stand until it ripened or dried 
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upon the stalk gave 1,046 pounds. Another year's trial gave the 
same result, except a more unfavorable one for topped corn. Top­
ping removes the leave5. It is the leaves that elaborate the food. 
Topping before the plant has ceased to take in matter from the soil 
is certainly and unmistakably destructive. Strangely enough a 
great amount of corn is still topped in New England. I made tests 
with the Dents in Missouri. Prof. Shelton (and Prof. Henry also, 
I think) have tested the Dents. Each inve.stigator found that the 
Dent varieties will not do to harvest as soon as the Flint sorts as 
found by me. They must stand until the stalk is quite well along in 
drying. Happily it is not thus with the Flint sorts. Shelton tried 

the Flints and found that they could be harvested earlier than the 
Dents. 

If we are to save the whole plant, we are more interested in the 
period when growth ceases with it, than we are when it ceases with 
the ear, for it may happen that though the seed gains in weight 
during the last stages of growth, as occurs in some plants, the stem 
is losing in weight to supply this seed growth. 

The chemist of the Missouri Experiment Station, found this to be 
so with corn. The trial was a limited one and not fully satisfactory 

yet possibly correct as it agrees with some general information 
which is also limited. He found that after August 27th, the stem 
or stalk decreased from 183 grammes to 153 September 10th, and to 
124 September 24, while the ear increased from 252 to J 70 to 320 
grammes. 

Where the whole plant is to be saved this seems to make it appear 
that we need not wait so late for its harvesting, whether for ensilage 

or for dry storage whole. The above is for Dent corn where ear 
grows later than does that of the Flints. The Flints may not show 
as great a difference, yet they are likely to follow the law if it is a 

law even though it be in a weak way. The following data show 
that Flints appear to follow this law in a very weak way. Prof. 
Ladd of the Geneva Station, New York, found that corn increased 
in dry matter up to September 23d, when he pronounces it ripe 
in following ratios: September 1st, 181; September 8th, 243 8; 
September 15th, 235; September 23d, 326 grammes. This was for 
plant. 

l'wf. ·Whitcher of the New Hampshire Station found for Northern 

field corn that its weights were as follows: 
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July 26. August 6. August 19. Sept. 16. 
Tassle not Tassel not in Silk Kernel 
formed. sight. in sight. blistering. 

Total green weight, 17,428 lbs. 35,4:18 lbs. 35,142 3:l,000 

Dry matter in crop, 2,135 '' 4,925 " 6,519 8,832 

..Although the green weight did not increase after August 5, yet 
the dry weight steadily advanced. Crops usually take in very little 
water from the soil after bloom. The inflow of food material keeps 
on until a much later date than bloom. Prof. "Whitcher cuts his 

crop too early to show the greatest gain. 
Prof. Roberts found the following data for corn: Cut July 24th, 

when coming in hloom, 18,762 pounds, and dry matter 2,000 pounds; 
August 8th, coming in roasting condition, 24,578 pounds and 4,039 
pounds; September 3d, when mostly out of milk the weight of 
green matter was 27 ,674 pounds and of this 7 ,214 pounds was dry 
matter. This was cut too early, probably. 

Prof. Caldwell of the Pennsylvania Station got of dry matter ancl 
greeu weights as follows : 

Green weight, 
Water free or dry 

Ears Kernel11 Mature 
Tasseled. Filling. Glazing. Corn. 

12,430 lbs. 11,760 lbs. 25,710 lbs. 13,520 lbs. 

matter, 1,561 " 1,641 '' 4,264 " 6,360 " 

Goessman and others find similar results. Whether for ensilage 
or for corn we must wait until the ear would have glazed if not sown 
too thick for tilat result, before we harvest. "\-Ve must not plant too 
thick for this end, as shown under distance of planting. Thicker 
planting than will fairly mature ears is a mere gain of water which 
bas to be carried to and fro for nothing. Indeed, quality is sacri­
ficed in thus growing in the shade as already shown. Prof. Ladd 
found that in drills there was more water in plants than when in bills 
which again favors check-rowing corn. But we need more proof. 

:MISCELLANEOUS FACTORS, 

There are several questions of much importance touching the corn 
crop that both the purpose of this paper and pressure upon my time 
forbid consideration of. The object in the main of this article is to 

set forth tl.ie peculiar value of corn, its adaptation to our conditions 
and the po:,sibilities of its culture more extensively and successfully 
in New England. 

The storage of corn would be a fertile and interesting field to 
enter. vVe shall soon come to a more successful s.rstem of preserv-



I~DIA~ cnn~, 113 

ing our corn. ,vhether it shall be by the silo or hy a perfected 
system of dry storage, will soon he settled. To enter this field of 
inquiry would be to greatly prolong this paper. It is a question 
that concerns New England no more than the vVest and its solution 
will not put it to any disadvantage in corn growing. 

The c.:utter and binder for corn is already invented. ·whether 
successful or not need not worry the l\Iaine farmer, so far as it may 
affect his ability to raise corn against the West is involved. It will 
come to relieve the work of some of its hardships. l\Iaine must have 
it when it comes as it is coming, if not already here. 

A method of loading the shocks is in use in some parts of the 
West that is claimed to save much hard work and the wastage of 
leaves. It consists of an upright part on the rear of the wagon. 
Across its top is a sweep or cross timber that is pivoted like a well 
sweep, one arm being longer than the other. A slip-noose rope or 
chain is attached to one end. This is drawn down and slipped over 
the shock of corn. The rope at the other end of the arm of the 
lever is then drawn down, landing the fodder on the load. By this 
means good sized shocks are handled quickly and easily and with 
little waste of leaves. The greater part of the growth of the plant 
outside of that of the ear it will be seen is that of leaf or the leaves 
of corn weigh far more than the stem. They are richer and more 
palatable. Harvesting requires nice attention to the prP;servation of 
the leaves. It is very easy to lose an important ratio of the leaves. 
Care in cutting anc1 shocking and loading is therefore called for. 

The shrinkage of corn in drying is one of considerable commercial 
importance. The practices of the country are so variable in the 
time of harvesting, and the influence of wet and of dry years on the 
ratio of water anrl rapidity of drying fluctuate so widely, that I find 
it practically impossible to giYe any average statement of value. 
In the West, early harvested corn is sold 80 pounds to the bushel of 
corn, later or in November 75 pounds, and in the latter part of 
November 70 pounds are regarded as a bushel of shelled corn. In 
these cases the corn is allowed to mature on the stalk from whence 
it is husked.[ ,vith the western sorts and by the western practice, 
in a too short trial, Prof. Henry of ,visconsin found a shrinkage of 
five per cent. Prof. Shelton found only six per cent. The Kentucky 
Station found but ten per cent. I found by the western system of 
maturing on the stalk a loss no greater, but when the Dent varieties 
were cut up, as in New England early in September, the shrinkage 
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by the September of the following year was thirty-three per cent. 
While I did not investigate that phase of the question, I feel confi­
dent that a part of the loss was of the dry substance of the plant 
and not of water only. Corn in the ear is exposed to the free move­
ment of the air and its oxidizing influences. I have found a loss in 
corn fodder loosely stored and a smaller loss on it when carefully 
stored. Prof. Henry found the loss when stored as separate bundles 
to be twenty-six per cent. Again he found it in better conditions 
sixteen p·er cent. I believe little need be lost. ·with bay this loss was 

but one per cent. This whole ground needs going over more com­
pletely. I believe that we have something to learn of value and that 
compact housing will save us much fodder and in better quality. 
But to return to corn shrinkage. Prof. Alvord found in New York 
at Houghton farm, for the entire year, a loss of 10 to 15 per cent. 
The Pennsylvania Station 17 .5 per cent. A farmer of the same 
State 17 per cent. In New Hampshire, I found a loss to April 16th 
of 33 per cent on the average of the trials. This was after the 
eastern custom of cutting up corn in the glalled condition and husk­
ing it as soon as it was dry enough to bin. These figures agree 
well with the result in Missouri by the same s.rstem. The losses 
quoted in the Central states was after a method that harvests later 
than by the Maine practice. If we assume the shrinkage of corn by 
the Maine practice to be 30- per cent in the course of the year, it 
will be seen that 50 bushels per acre, harvest weight, is no better 
than 38 bushels of dry corn the next fall. These facts are to be 
taken into consideration in making the balance sheet for the corn 
crop. We cannot afford to be deceived as to our crop nor in the 
purchase of corn partly dried. 

RATIO OF COBS TO CORN, 

The Kentucky Station, Prof. Scoville, Director, found that the 
cobs constituted 20.9 per cent of the weight of the ear, or it required 
70.8 pounds of ear corn to make a bushel of corn. 

The Dent corn of the Pennsylvania Station was 19.1 per cent cob 
or it required 69.2 pounds of ear corn for a bushel of shelled corn. 
Shelton found that Flint varieties in Kansas required 70 pounds for 
a bushel or 20 per cent of the ear was cob. The Flints do not do 
their best there. The Dents at the same place were only 16.3 per 
cent cob or 66.9 pounds made a bushel. 
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Prof. Johnson, at the Connecticut Station, found that in the water 
free substance, as low as 14.5 per cent of Flint corn was cob or 65.5 
pounds water free ear corn would make a bushel of shelled corn. 
Corn, however, after harvest carries much more water in cob than 
in the kernel. At the end of the year the cob is quite light, and it 
is safe to assume that less than 70 pounds of ear Flint corn will 
make a bushel of shelled corn at the end. 

RATIO OF STALK TO CORN. 

This is an important consideration of great value in calculating 
the fodder from a given yield of corn, by which the total yield of 
food per acre can be estimated, without weighing the fodder. Un­
fortunately we have but very few tests of the moisture in the stover. 
The variation of moisture is so very great that a statement of the 
amount of the stover left after husking, means but very little. I do 
not find trials enough where the moisture has been tested, to strike 
a satisfactory average. It will be of value to enforce our lack of 
accurate knowledge by giving a table of the weight of fodder to 
corn by weight of the air dry substance, as found by various 
investigations. 

Pennsylvania Station, 

Pounds fodder to 
one pound corn. 

0.83 lbs. 
'' " ave. ~f 15 chemical plats, 1.19 " 
" '' " " 4 yard manure plats, .93 " 

1. 74 " 
1. 73 " 
1.38 " 

1.14: " 
1 JiO " 

1.28 " 

" Farmer, " 

" ., " 
Kentucky Station, 
Wisconsin ., 
Kentucky " 
Missouri ., 

" " " ., ,. 
Kansas ,, 

" 
.Minnesota '' 

,, 
Illinois " " 
Ohio " ., 

Average of Dents, 

" " 
,, 

chemical plats, 

yard manure, 
( trial by chemist,) 

by yard manure for 5 years, 2.05 '' 
chemicals, (12 plats,) for 5 years, 2.09 '' 
of many plats, 1. 72 " 
" 7 plats, 2 04 " 
" many plats, 2.19 " 

" 4 7 " 1. 54 " 

1.56 ,, 
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New Jersey Station, 
Connecticut " 
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FLINTS. 

1.10 lbs. 

1.29 " 
N. Hampshire _yard manure, ave. of3 years and many plats, 2.22 " 

11 chemical plats, '' " " 1
' ' ' 1.45 " 

Maine, average of 10 plats, 1.78 "' 

" Farmer, 1
' " " " 1.89 1

' 

" 
,, 

1, .. " 
Average of Flints, 

" " " 
" " " 

2.41 " 

1.66 " 

1.70 " 

The Flints average to reqnire as field cured corn fodder. 95 lbs., 
fodder for each bushel of corn and the Dents 87 lbs. The abnor­

mally low results for the Pennsylvania Station may be due to the 
fact that they are based upon the water free contents of the fodder. 
I quoted the results from Prof. Henry who bad used them. I bad not 
the original bulletin at hand. Subtracting these three results and 
it stands 1. 70 lbs. stover to one of corn as in the Flint sorts. Bat 
trials at Kansas and also at Connecticut both agree in showing that 
Flint corn has more fodder to a bushel of corn than does the Dent 
varieties. This is surprising and contrary to expectation. It indi­

cates the probability that the best Flint sorts will prove as produc­
tive of ensilage in dry matter at the North as the Dents, inasmuch 
as they grow as much shelled corn. 

But until we know more of the water content of the fodder we 
shall know little that is very definite. The water free matter as 
found by the chemist of the Missouri Station by a doubtful process, 
showed 1.28 lbs. dry fodder for the Dents per pound of corn, or 72 
lbs. per bushel, while the Connecticut Station got for Flints .81 lbs. 
stover for one of corn or only 45 lbs. per bushel of corn. Evidently 
the figures are too far apart to receive acceptance, and too low in 
the Flint variety to receive ready acceptance. It is a sorry fact, 
but true that we do not know the relative amount of actual food in 

stover grown per bushel of corn. The figures given for the New 
Jersey Station are practically calculated on the water free basis. 

All of the facts that we have, make it probable that the fodder in 
the dry condition weighs no more than the whole ear, cob and all. 
As we harvest corn and at the time that it is stored, the stover will 
probably weigh 90 lbs. in round numbers per bushel of shelled corn. 

It will contain much more water than the corn. 
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RELATIVE WEIGHT OF PARTS 01<' CORN. 

Prof. Johnson, as before stated under consideration of the proper 
distance to plant corn, made a most thorough test, not only of the 
influence of distance on development, but on the development of 
parts, not only of the Flint but of the Dent varieties. I will give 
the average ratio of the parts of the stalk or whole plant for Flint 
corn, for the three most productive areas per plant. 

E ::::: ~ .i,_ " g ":j G. ..0 0 
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::::: > -~~ :::: :s :;:$ ~ c:! ;:, ;:l ¢; 
0 c 0 

~ .a .s µ::l 0 0 0 
r/1 w. H w. "' ':fl :n H 

Dry matter, 143.6 18.4 16~.0 55.4 46.2 25.4 llA 3.5 14. 9 
Per ct. dry matter, 4-8.2 5.1 53.3 18 6 15.0 8.5 3. 7 1.2 4.9 

'rl1ese figures are surprising. The method pursued by the inves­
tigat10n was a sound one, and we have reason to accept it as repre­
senting the conditions found. The corn was grown by l\Ir. Webb, 
a successful farmer. The test received the care of the station 
officers. 

Here over one-half of the entire weight of the plant was corn. 
How many of us have understood what a concentration of thl weight 
of the plant is found in so compact a body as the kernels that sur­
round the cob of a great corn plant. The large ratio of corn shows 
why it is that the corn crop is so marvelously digestible, as a whole, 
for so coarse a crop. I can hardly believe tllat the average crop 
has such a ratio of corn. Equally as significant is the fact that the 
leaves outweigh the stalk. The husk, as will be seen below, is as 
rich as the stalk. Tile leaves and husks together weigh nearly 
twice as much as the stalk. Further investigation would show that 
the lower and pithy part of the stalk that is uneaten, makes up but 
a small part of the plant, and cuts but little figure, however much 
show it may make. 

Below will be seen the analyses of the part-;. 
:Xitrogen 

free 
Water. A Rh. Protein. Fibre. extract. Fat. 

% % % % % % 
Corn, 27.04 1. 06 8.57 .85 58.39 4.09 
Leaves, 42.80 5 17 4 96 17.74 28.30 1.03 
Stripped stalk, 59.66 1 88 2.83 14.02 20.75 .86 
Husks, 53.94 2.03 2.M 14. 71 26.23 .65 
Cobs, 49.09 .56 1. 28 18.61 30.28 .18 
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The above shows the excess of water in the parts not corn and 
that the leaves are rich in ash and protein. 
· Trials at the .Missouri Agricultural College gave a ratio of leaves 
to stalk as great as those found in the table given At Wisconsin, 
late results are similar for the Flint sorts. This great leaf develop­
ment of corn should arrest attention, not only because of the value 
of leaves as food but more especially because they are powerful 
factors in crop growth and go far to explain the ease with which 
corn grows, its indifference to nitrogen and the general value of corn 
as a renovating crop. 

THE COMPOSITION OF CORN AND ITS FODDER, 

I will give the analyses of all those made in this country as col­
lected by the Connecticut station. 

Nitrogen free 
No. of Protein. Fat, extract. Fibre. Ash. 

analysis. % % % % % 
Dent, 80 10.33 5.10 70.66 2.88 1.54 
Flint, 70 l0.b7 4.96 70.31 1.65 1.44 
Sweet, 26 11.62 8.14 66.70 2.80 1.92 
Average, 10.50 5.45 69.85 2.09 1.54 
Stover, 5.38 1.45 4o.ao 25.18 4.86 
Fodder corn, 4.23 1.08 33.79 24.07 4.65 
It is usual to gauge the value of corn or food by the amount of 

protein in it. This is a fallacious guide, yet for corn, which has a 
tendency to fatten, I should prefer those sorts that gave the most 
protein, other things being equal. 

There is no practical difference on that score, save in favor of the 
sweet varietieil. 

l\IINERAL CONSTITUENTS. 

(l) 
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Corn, .773 .369 .015 .210 .031 .013 .018 1.99 $7.91 
Corn and cobs, .676 .433 .017 .198 .038 trace .050 1.75 7.18 
Cobs, .177 .765 .028 .068 .073 ,, .220 5.97. 2.82 
Corn fodder, 

stover, .40 .54 .109 .16 .15 ,, .135 1.25 1.69 

The above is by Dr. Goessman and is taken from the Massachu­
setts Experiment Station report. It will be noticed that cobs have 
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more potash in them than all of the other minerals put together. 
Nitrogen is excluded, which does not appear in the ashes of cobs. 
Cobs are a good source of potash and their ashes should be utilized 
where burned, as they are in the vVest, nor should they be wasted 
when not fed, in the East. Almost no lime is found in corn, it 
going to the stem. Thus lime should be fed to pigs having corn. 
But the discussion of its use in winter is a great question by itself. 
Thirteen years experiments with it leads me to give to both corn 
and stover a higher valne than is accorded to either in the popular 
mind. I am not mistaken in placing their value very high, for I 
have the most indisputable evidence of their great feeding value. 

VARIETIES TO GROW. 

The largest varieties that will mature in a given place seem by 
the trials thus far made, to give the best results for that place. This 
I suggested in passing the point where consideration of the question 
in relation to ear was most appropriate. I have, however, advocated 
the growth of corn for the whole plant, opposing husking. In this 
case will the same law apply? I will briefly review a few of the 
trials. 

The Geneva Station for four years averaged : 
For Flint corn, 

" Dent " 
" Sweet '" 
'" Pop 

The New Hampshire received 

For Southern corn, 

'
1 Sanford '' 

Green Weight. 

20.45 tons, 
15.31 " 

" Northern " 16.00 " 
Dent, Pride of the North, 

(small sort) 12.54 " 

in tons, 

" 
" 
" 

15.88 
14.95 
12.83 
12.63 

,vater free 
or Dry Matter. 

10.060 pounds. 
Sanford, 8.832 " 
Northern, 6.980 " 

7.411 ,, 
The :Minnesota Station had a full trial of many sorts. As a rule 

the southern sorts produced the most. Fifteen sorts of Dents 
averaged 24.9 tons; 13 Flints averaged 19.8 tons and 19 sweet 
corns averaged 19.8 tons. The Flint had less water than either, 
although the Dent varieties yielded the most dry matter, and the 
sweet sorts a little less, although a course sweet corn gave the 
largest single yield by far. That variety was the Egyptian Sweet. 
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The Wisconsin Station, received as follows: 

King Philip (Flint), 
Evergreen Sweet, 
B &W., 
Sibley's Sheep Tooth, 
Southern Ensilage, 
Normandy White Giant, 
Southern Horse Tooth, 

Green weight. 

26,200 pmmds, 
22,690 ,, 

39,800 
31,490 
43,700 
37,390 
42,060 

,, 
" ,, 

" ,, 
Fargo Bros. Ensilage, 38,890 '' 
At the Connecticut Station, the Dent gave 

matter where the Flint gave but 345 pounds. 

Water free weight. 

8,352 pounds. 
5,526 
9,028 " 
7,785 ,, 

11,060 ,, 
9,906 ,, 

14,070 ,, 
10,150 " 

399 pounds of dry 

The Vermont Station received from Sanford corn, 100; from Lem­
ing (a Western Dent) 153; from red cob, 188 (a coarse sort) and 
Stowelrs Evergreen, 96. 
r ~ The Vermont trial is for dry matter. It is fairly evident that even 
in these far Northern States the southern sorts and the coarser Dents 
give more dry matter than do the Fiints. The exception at Geneva 
was for a small Dent. 

But a review of the weights of the green and dry weights of the 
crops shows that we have to handle more weight of green matter to 
get a ton of dry matter in the southern sorts, than in the Flints. 
Again the Flints get more mature. vVe are morally certain that the 
more mature the greater the feeding value. Experiments we have 
in feeding but not enough. They favor maturity. Again, more 
important than all else, the Flints carry a far lighter ratio of IP.aves 
to stem than do the Dents and coarse sorts. The stalks weigh more 
than the leaves of the Dents, while the leaves weigh about 50 per 
cent more than the stalks in the Flint tried at Connecticut. Prof. 
Henry found that of the total weight of the plant, corn and all, the 
stalk of a Flint variety was but 30 per cent of the total weight while 
the Dents run from 45 per cent up to 69 per cent in the coarser 
sorts. 

The greater the weight the more the ratio of water, the less mature 
and practically the more the ratio of stalk and the less of leaves. 
These are decisively important factors and must be considered. It 
is not unlikely that a selection of our coarse Flints for the larger 
plants will prove our best forage corn for dry storage whole and for 
green storage as ensilage. 

I invite the special attention of l\Iaine farmers to the fact that the 
great leaf development of our Flints means someting in recuperative 
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farming. It means that the Flint sorts, of all varieties, have the 
most powerful ability to help themselves from natural resources. 
Truly they are tempered to the wante of New England, and are in 
keeping with her hardy sons in equipment for the conflicts of life. 

THE QUEEN CROP. 

Grass is king and can have no rival in mixed farming in New 
England, where stock husbandry is pursued. Corn is queen, the 
bride and companion of grass in all good farming. Productive 
itself it induces prolificacy around it. It is the foster mother of good 
tillage and of the farm wealth that springs from it. All hail corn as 
queen und accept its mission as a rejuvenator of New England farm­
ing! Those who study her charms will love her and give her an 
honored and a warm place in their agricultural hearts. So believes 
the:writer who is not an advocate for but a votary of this grand 
plant. 

DIPORTANCE OF SPECIALITrns IN FARMING. 

By Il. W. MCKEEN, Member of the Board of Agriculture from 
Oxford County. 

As we look out upon the world we find there is constantly going 
on a change. Tllis change carries all things with it and will not be 
stayed; :but is irresistible. Old ways and methods are constantly 
being superseded by new onea. Practices and customs that did well 
formerly are now out of place. These facts should be borne in 
mind by all who would grasp the ideas and methods of to-day-the 
methods that lead to success and a competency. In old times, 
when the counijry was new, when there were no railroads, and 
communications between towns quite near each other were difficult, 
when it cost much to manufacture any article of household goods and 
more to transport it, farmers naturally relied on their own productions 
to supply their wants. There was then no particular need of any cash 
crop, because nothing of any amount was needed outside of the 
resources of the farm. The flocks furnished the wool for good, sub­
stantial cloth, which was manufactured at home by the ladies of the 
farm and their daughtera. The fields produced the flax which was 
made into linen for the finer articles. In many cases the orchards 
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of fruit and of maple trees supplied the family with the necPssary fruit 
and sugar. The productions were then very general, and there 
being no room for competition or division of labor into industries, 
there was no call for anything further. 

Manufacturing of all kinds was then conducted on a small scale 
and by a variety of methods; there was no centralization of capital, 
talent or labor into one great center, or under one general manage­
ment, which becomes a necessity in these days of sharp competi­
tion and nineteenth century progress. The laborer who might be 
employed to do any small jobs around the house or upon the farm was 
generally a man skilled slightly in all the general requirements of 
the different branches as th.en managed, and, while he was not 
capable of doing any job in a workmanlike manner, he was particu­
larly useful in his way, a sort of Jack-at-all-trades, who was content 
to earn his living by turning bis band to anything that came along, 
and who trudged gaily to his bumble home at night, laden with some 
of the many products of the farm as the reward of his labors. In 
many cases there was no need of any money, or any circulating 
medium of trade, other than that the farm products afforded. 

In many places in Massachusetts, even near large cities, there 
can still be seen, small, eight-sided workshops in nearly every farm­
yard, where, formerly, some member of the family worked spare 
hours on shoes for their own or neighbor's families, but they are now 
used for other purposes. I know of no place to-day where a young 
man can go to learn the shoemaker's trade. There are many manu­
facturies where certain branches of the business are taught, and 
where the laborers become well skilled in their part of the work, but 
none where a man goes through every branch of the business. The 
children and young people of to-day would hardly be content to wear 
such home-made shoes as graced the feet of their grandparents, and 
if the young idea would agree to the change, they could not be 
afforded. They would be far dearer than the finer finished shoes of 
to-day which are manufactured by skilled, special labor, and by 
machinery that can only be used where large quantities are manu­
factured. And in order to be able to pay for these machine made 
boots as well as for other necessary articles that must be purchased 
for cash or its equivalent, there must he some special crop that can 
be sold off the farm for cash. 

This crop must be selected in accordance with the surroundings, 
the soil, the amount of available help, the markets and the tastes of 
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the owner. This matter of taste should be carefully considered. 
No doubt it can be cultivated in a measure, but still there must be a 
natural fitness for the business to be able to accomplish good results. 

Said Mr. vVaxear to Mr. Cho:ister: '·I am glad to see _young 
Mr. Tocksin up in the choir; he is a most estimable young man, 
well read in the law too." In reply l\Ir. Chorister says: '-He may 
be red in the law, but he is a yeller in the choir.'' Thus we may 
excel in some branch and still be • ·yellers" in others. ~Not only is 
this cash crop a necessity for meeting the running expenses. but, if 
a farmer is to put business into his farming, is to plan to farm for 
an income as well as for a sustenance, then this crop must be 
extended for that purpose. The time has passed, when farming 
was only a makeshift for a Jiving simply. It is now elevated into a 
business that pays a good percentage upon capital and labor 
judiciously invested, and is ranked as worthy of having a special 
officer in the President's cabinet to manage its affairs and look after 
its interests. It is therefore of a National character. Its weal or 
woe affects each and every industry in which man labors, and its 
management is an earnest of success that affects, and should 
interest all men, all classes and all climes. The time has passed 
when the farmer was looked upon as a bore to be shunned by all 
cultivated people. Culture, education and refinement exist to- da)T 
upon our farms and in our New England homes in a greater degree 
than among the people of any other trade or profession ; and public 
sentiment anxious te recognize all that is worthy, is rapidly learning 
that: 

"Sense and worth, o'er a~ the earth~ 
Shall bear the que and a' that, 
For a' that and a' that, 
Our toils obscure, and a' that, 
The rank is but the guinea stamp, 
'l'ne rnan's the gou'd for a' that." 

So we find, while looking at our business from the stand-point of 
culture and refinement and social position, great incentives to 
renewed exertions to become efficient in our business, and to study 
and adopt the methods demanded by the times. 

It is related that a large woolen manufacturer, alter showing some 
visitors through his factories, where all the machinery in u~ · was of 
the newest and most approved pattern, took them into the attic 
where they found, stored away, the machines for manufacturing in 

9 



124 BOARD OF AGRICULTURE. 

all departments. The visitors expressed surprise at this, and asked 
if these machines were worn out. 0, no, said the manufacturer, but 
out of date. I cannot afford to use them. In order to compete 
with other manufacturers it is necessary that I have all those new 
machines you saw in use down stairs. What is true of manu­
facturing, is also true of farming, not alone in machines but in 
methods an~ practice. 

The spinning wheel has ceased its melodious hum. The hand 
loom is no longer heard in our country hom~s. The little, low linen 
wheel, rich in associations and sacred recollections, has now no 
place outside of the shop of the gatherer of curios or the parlors of 
the lovers of bric-a-brac. 

The old-fashioned cobbler, with his bench and kit of tools, travel­
ing from house to house, is forgotten and the tap of his broad faced 
hammer upon the lap stone, as he worked and pounded the leather into 
shape is no longer beard. The country is now spanned by rail­
roads, carrying the wares and productions of all sections into every 
village and town. Commerce has spread its sails upon our coast 
and inland wsters, and her white wings glisten on all our shores, 
bringing to our doors the products of all lands. This change calls 
for a radical change of methods for our farmers. These articles 
must of necessity be purchased and in order to pay for them the 
farm must be made to produce some crop to be sold for cash. It 
seems folly to waste valuable time and land producing some article 
for home consumption even, when the same article can be purchased 
with the proceeds of a much smaller area of land devoted to some 
other crop, for which the land and locality is particularly adapted, 
and which the market demands. This crop should be pushed to 
the full capacity of the farm and labor at command. By so doing, 
much more will be realized frolll the farm than will be the case if it 
is divided up into patches of various kinds of crops, none of which 
are grown in sufficient quantities to produce a surplus for sale. The 
cash crop, then, becomes a necessity and the locality must deter­
mine largely what that shall be. 

How many farms in this State are run strictly on business princi­
ples and up to their full capacity for production? How many 
farmers can tell whether any particular crop or animal is producing 
an income? Not very many, I assure you. Consult ihe merchant, 
the manufacturer, the professional man and how are all these things 
changed. A careful system of book-keeping tells them just what 



IMPORTANCE OF SPECIALITIES IN F AR:llING, 125 

they are doing, just what branch of their business to push and which 
one to curtail. They are enabled to do this, because they have but 
one system to work on. Their entire time and thought and talents 
are concentrated upon that one object. All things else are made 
subservient to this one special idea, and by so doing they carry 
everything on their books and know just what they are doing. There 
is no guess-work. Some system of this kind is necessary for 
farmers, and as they adopt specialities they will work into it. By 
concentrating their thought and farms upon one special branch they 
will become more methodical and more business like in all their ideas, 
and there will be a certainty of results that will add much to the 
dignity and profits of farming. 

Often there is but a small margin of profit at best, and success 
or failure turns upon so small a point that every detail must be 
thoroughly understood. These are days of sharp competition in 
everything, and economy of production can be made a great source 
of revenue, in fact, it is an absolute necessity. 

All manufacturers and all professions are dividing their labor into 
specialities. Men are educated by theory and practice, in some one, 
peculiar part or branch of their work, and in a short time acquire 
a skill and capacity for labor unknown among general workmen. 
Thus, in house building, where it is carried on extensively, one 
party of men puts up the frame and sees that each sill, plate, post, 
rafter and brace is in position in proper form and size. Then 
another party puts on the boards, still another lays the floors, another 
the bricks, another the plastering, another builds tbe stairs, another 
puts on the fidsh, and so on throughout the whole building. Every 
man doing just that be has. bad a special training for and nothing 
else. 

The medical profession is a rare example of the benefits to be 
derived from special practice. No one man can be skilled in all 
branches, so they are subdivided into very exclusive, special sub~ 
divisions. Another great principle for us to consider is the neces .. 
sity for intensive thought and concentrated action. The age demands 
quality. In order to place any article upon the market and compete 
successfully, it must be all wool, and of material that will wash. 

Intensive thought brings the perfection that is demanded, and 
only undivided attention brings the ability to place ones whole self 
into the business in hand. When an eminent person, remarkable 
for his achievements in science, eloquence and business, was asked 
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by what means he was enabled to effect so much, he answered, 
"By being a ivhole 1nan to one thing at a time. Years ago, a 
trusted courier was sent across the Russian country by relay of 
horses bearing important despatches, which it was necessary he 
should deliver at the earliest possible moment. He exerted every 
nerve~ and denied himself sleep and food and rest, in order to 
reach his destination. When the journey was nearly completed, he 
stopped at a country inn for fresh horses, and while waiting for the 
change to be made fell asleep on a bench at the door. The attend­
ants attempted to awaken him by loud cries, and by shaking him by 
the shoulder, but tired nature refused to respond and it seem~d there 
must be some delay. The inn-keeper, hearing the outcry, came to 
learn the cause and immediately bade the attendants stand back. 
Then he advanced toward the sleeping courier, saying in an ordinary 
tone of voice, "Your horses are ready Monsieur." As if by magic 
the man sprung to bis feet, and wide awake ready to mount. Prob­
ably this man was not learned or profound, but he bad his dllty RO 

firmly imbedded in his mind that the least allusion to it caused the 
drowsy god to leave llim and set every faculty of his being into 
active play. 

It is such devotion to purpose as this, that the world needs, and 
whenever we find it in any man we find that man successful. I 
believe the same necessity for undivided thought and action exists 
to-day upon our farms as in other branches of business. It may 
not be quite possible to so thoroughly divide into specialities, but 
enough can be done to place us upon much better footing than we 
are to-day. You have, perhaps, heard of the farmer who in eally 
fall was sent to dig some early potatoes. He started out with 
basket and hoe, but after some search came back and reported that 
there were none planted. His wife began to upbraid him for bis 
carelessness in forgetting to plant them. In reply, be said, now 
wife, don't blame me, you can't expect one man to think of every 
thing. Thus it is that the average farmer who keeps a few steers, 
a few cows, a few sheep and a few !hens, whose fields are cut up 
into patches of various kinds of crops, has his thoughts so scattered 
by the various calls upon his time that he is constantly working at a 
disadvantage and produces nothing thatlis first-class. 

If he will study his tastes, his soil and his market, and adapt his 
productions to these, he will find himselflworking more nearly in the 
line demanded by the times, and producing an article for market 
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that will command a reci.d_\' sale. I am aware there is an idl'<i, in the 

minds of many that it is unsafe to put om land into one crop b1gdy 
or to stock mo,;;tly with one kincl of animals, but this is a mistake. 

If all the nec-es'mry Clwditions are compliecl with, if the investt:ic·nts 

and choice are rnarle judieionsly, them need he no fear of re"ul1.s. 

I believe there is one resson for adopting specialities tllat is on·r­
looked by most of u.s. It is that we are all specialists hy natu •'e. 

,v-e are particularly happy when tending sornP. particular crop or 

animal. \Ve are all nuturally inclitwd to put OLll' best efforts into 
what pleases us, and unless the heart is in the work I wonld give 

but little for the laborer. The sense of duty or 1he love of gain 
will sometimes lead us to labor that accomplishes much. but there is 

no real merit i11 labor accomplished by nnwilliug hands. 

,v e rnnst get above and beyond ourselves, must forget our very 

existence in the work in hand, if we would excel. One man work­
ing away with chisel and mallet on a ph~ee of marble keeps dog­

gedly at work thinking only of the weary hours that must pas.s 
before he is released from his labor. Gets no uearer perfection as 

time passes. But soon another man approaches, who asks him to 

stand aside, saying: "l can see an angel in this piec.:e of stone." 
He takes from the hands of the time server tbe chisel and mallet 

and immediately thPre springs from that stone a figure of matchlesc..; 

beauty, which men bow down to and worship. 

··Polly's pansies grew so large and fair, 
Bright and fragrant that WP can but praise them. 

They're the finest anywhere; 
Tell ns, won't yon P<,lly, how you rai-.e them? 
\Vhat'-. your secret, little girl? Then Polly, 
\Yith a look half b::tshfnl an<l half jolly, 
Smiles npon her tlowers and kneels above them; 
•This i,.; all the i-eeret, I jn!'t love the111 !' '' 

Many people are happy whl'n at work in the fields, where tbey can 

see green things growing. The grass, as it glistens in the sun of 
sumnwr, has for them a beauty unexcelled. The flowers uf the tidd 
am to them full of rar.:~ beauty and of inspirations that lead to a 

higher and a better life, and that help to make the world full of bliss. 

There is music in every rustle of the branches of the trt:>es and the 

undulations of the waving grain. Tiley look through all thl'se beau­
tiful things in natnre to the Great Source of all li~ht and life. and 

find themselves in sweet cClrnmunion with Nature's God. To su(:h 
as these labors in tlte tidds will bring success. To such a,~ these 
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will come a full harvest, and they shall be truly blest, as those who 
have caused two blades of grass to grow where but one grew before. 
Others may plod along through the labors of the year and accom­
plish something, who have no eye for the beautiful in nature, who 
are like the prosaic person described by the poet: 

"A primrose growing by the river's brink, 
A yellow primrose was to him, 
And it was nothing more.'' 

Some people enjoy nothing more than they do the care and com­
pany of the horse. For them there is no sweeter music than the 
measured hoof beats of their favorite steed. No beauty equal to 
the symmetry and superb form of their beautiful equine companions. 
To all such will come success in caring for and handling horses 
because their heart is in the work and there is a genuine love for 
the business. Others are at home when they are with their favorite 
oxen ; they enjoy the excitement of training and driving the steers 
of the farm. They have an eye for perfection in t.ha.t. brnnch; and 
can tell the qualities of an ox at a glance. In their hands are found 
the oxen whose matchless beauty and great usefulness are a credit 
to our State to-day. 

Others enjoy the dairy, and can see nothing more lovely in 
nature than the deer like beauty and symmetry of form of their 
favorite Jerseys, Ayrshires or Guernseys, or the magnificent pro­
portions of their Holsteins, while others would "rather gae supper­
less to bed" than milk one of them. 

So it will be seen there need be no fear of overrunning the 
market with the products of any one branch of farming, as there 
will be so many people to choose and so many branches to choose 
from, and all will be doing the work adapted to their peculiarities. 

If any man has the right matter in his make up, that will lead him 
to strive for the goal of success, pluck to push ahead under what 
may seem great difficulties, and a natural aptness and love for the 
business, he need not fear to embark in any branch of farming for 
which his tastes and situation fit him. There is a reasonable cer­
tainty of success in every honest effort that is put forth on busi­
ness principles and with a view to the ultimate end. 

Let him turn his attention to dairying, and as this is his exclusive 
business, he will naturally seek to post himself thoroughly upon it. 
His equipments will be first-class. He can afford to purchase all 
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necessary articles for an outfit, and place himself in condition to 
command the attention of the market, and finally to place his own 
price upon his goods. One farmer in Fryeburg is stocked largely 
with cows, has a supply of ice and all necessary tools for making 
aml shipping butter. He has made from thi1 ty-five to fifty pounds 
of butter per week and sold it all direct to customers, having orders 
he could not fill, while his neighb0rs with so few cows that they 
couL:l aflord no special tools to work with and whose cows took care 
of themselves were scouring the country over to find chances to 
swap their butter for store pay and failed in the effort. What is 
true of dairying is true of all other branches of farming. And what 
is true of the individual is true of the community and the State. 

Look for a moment at Kentucky, made famous by her horses! A 
trade mark which adds value to all good stock that comes from 
within her borders. Look at the Channel Islands with an area of 
only 112 square miles and a population in 1871 of 90,596, made 
famous the world over by the wonderfully beautiful and valuable 
dairy cows bred there. This perfectness is only reached by years 
of constant, undivided, united attention to that one particular 
branch of stock raising. Everything else is made subordinate to 
this, and every available atom of thought and labor concentrated 
upon the one object of breeding dairy cows. Look l or a moment at 
Vermont, with a reputation for dairy products and fine horses 
unequalled. With an area of only 10,212 square miles she bas 
succeeded by close attention to these branches, making them largely 
specialities, in placing upon the market these articles of such fine 
quality, and in such quantities as to command attention and attract 
sales, and butter shipped from Vermont, or horses raised among her 
verdant hills and in her rigorous climate, will sell anywhere, and 
advertise themselves. Turn our attention to our own State; observe 
the fine sp~cimens of animals that were shown at our State fairs, 
and you will find that each animal of merit was raised by some one 
who was bound up in that one breed of stock. Notice the fine 
Hereford steers and oxen, observe the perfectness of form and 
uniform characteristics. All of these are the result of generations 
of breeding, with a definite, special purpose in view and are the con­
sequence of thought and talent condensed upon one object. Then 
these animals themselves are raised and fed by men who honestly 
believe Luem to be the best cattle in the world, who go into the business 
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with faith iu the material they have to work with, and confidence 
that their endeavors will bring thi-_•m sncccs:;;. 

The most direct resul't of adopting specialities will be the benefits 
tlrnt will soon be apparent in the more uniform herds, and the 

grea~er usefulness of each animal for tbe business in view. There 
is uo lack to-day of fine, pure brC'd animals of all the representative 
breeds of cattle. but there i;;; a woeful lack of sameness in the 
average herds upon our farms. Many of us not having had any 
definite purpose in view have hrrd very indiscriminately, first to 
one breerl and then to another, until our herds reaemhlP those of 
Jacob of old. They have so many different strains of blood that 

none predominates. There is no peculiar. fixed characteristic. and 
they are comparatively worthless for any purpose when compared 
with representative animals of any special breed. Bnt let u5 adopt 
some Rpeciality and how will this be changed! The hreeding 
will be conclncted on some fixed principle that will tend 
tovn1rd the end in vie~?". Indjviduals will be selecteL1 for that 
purpose, and as the lines are drawn closer and dost>r, the poorer 

ones will be weeded out and every animal will have the speeial 
qualities that will make him valuable for our purpose. As the 
brPeding is continued generation after generation this quality will 
become so firmly fixed and stamped that it will be reproduced in the 
offspring, and then will come the beginning of a herd that will be 
uniform in color, form and natural characteristics. The valuable 
herds of cows for which Maine in now noted, and whose milk 
prodncts command a ready sale at remunnative prices, are now 

largely kept by farmers who make them their principal stock, and 

whose attention is placed upon preparing proper food in sufficient 
quantities to produce the largest possible 3ield of milk at the least 
possible expense. 

Observe the tine specimens of the different hreC'.ds of horses that 

may be found in the State to-day, and as you admire their beautiful 
proportions and characteristics that fit them for their peculiar work, 

you will be forced to the conclusion that ead1 one was bred by men 
well skilled in that one branch of business. The breeding that pro­

duced the Percheron with his coloring, his size, his uniformly kiud 

disposition and valuable characteristics for certain purposes, was 
conducted by men who gave their whole attention to that one object, 
who knew nor cared but little for anything else but to improve and 
perfect that one breed of horses. Notice our gents' drivers and 
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trotting bred roadsters and the same truths hold good. Look at 
the wonderful records our J\Iaine horses are getting and tell me if 

the breeding that produces such trotters is conducted by men who 
divide their attention among (1itferent kinds of stock! Talk with 
their owners and you will fi1H1 them all horse. Tht•y will talk of 
nothing else and care for nothing dse in bnsiness. There are many 
men who can do fairly well in all branches of stock raising, but 
they never can reach that perfection which aloue brings remunerative 
prices and success. 

Then, as co-operation is the watch-worcl for farmers and is a 

necessity to their very existence, a1hl as certain quantities of any 
article are necessary in ordtr to work to a(1vantage, division of 
farming into specialities materially helps this very ground-work 
and underlying principk of farrniug. Fur example. notice the 
creameries now in succ1.!ssful operation in our State. They have 
been the means of educating the farmers in their localities up to the 
fact that it pays to give one kind of stock their unctivided atten­
tion, and they are now surrounded by men who breed and feed only 
dairy cows. By so doing the business is concentrated and the 

output from one point is so large and so uniform in quality that it 
commands a ready sale. Quantity has much to do with market 
prices as well as quality. V ny nice articles of manufacturers, 
stock or crops may be bidden from purchasers because there is not 
enough of them to command attention, and buyers cannot afford to 
spend time looking for such stray artides but confine themselves to 
localities where the articles they may need are produced in sufficient 
quantities to enable them to handle them at the least possible 

expense. Aroostook county with its fine soil and situation pro­
duces potatoes that are quoted in all markets and command a ready 
sale. If any one wishes to purchase potat(J('S be will go to that 
section because he knows he can find what he wants in sufficient 
quantities to ensure cheapness of handling. 

In central and we::;tern .l\faine sweet corn is largely grown for 
canning purposes. The quantity and qu.ality are snch that l\Iaine 
corn is known in all markets, but with swed corn as with everything 
ebe grown upon our farms the quality must be fir:-;t-class or it will 
be handled at a loss. The markf:'t is tull ot an interior article that 
sells at a lower figure than Maine corn ean possibly be grown for, and 
unless it is superior to this it comes in direct competition with it 

ancl goes to the wall. It is a pasing crop or not jusL aucon1ing to 
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how it is planted and tended. 
what his farm will produce. 

It all depends upon the man as to 
Some men will make their fields a 

garden, nnd at the same time get an income from them. Some 
men will raise nothing but weeds, and a poor crop at that. Some 
will raise the mortgage that has hung like a pall over the old home­
stead for years, and carry joy to the hearts of those who watched 
and tended their young lives, by a few years of toil on the ancestral 
acres. Some will strive harder to find excuses for not doing tlleir 
work in proper time than in any other direction except to talk 
politics. gossip at the country stores and grumble at the business of 
farming. 

There seems to me to be an over-production of grumblers. As a 
business it requires no capital, talent or labor, and he who sets up 
in the business of grumbling may rest assured that he is taking the 
shortest cut towards the hatred of his fellows, and will live regretted, 
and die "Unwept, unhonored and unsung.'' 

It all depends upon the man as to whether thi8 lifP. shall be a 
success, filled full of the golden harvest of rich returns from good 
deeds and honest efforts, or a failure, yielding nothing but regrets 
and remorse and sorrow for nep;lected opportunities which "like 
sunbeams" have passed them by. Every effort for success has two 
direct influences npon uo. It accomplishes the object if well directed, 
and tend8 to better fit us for our labors in future. One of the 
greatest blessings that follows intelligent labor, if the heart is in it, 
is tllat it reacts upon the laborer, making him better fitted for his 
labor each day of his life, and with honest effort comes the ability 
to labor more and better. It all depends upon the man as to what 
he will get out of this Institute. If he is open to conviction, if he is 
ready to receive the ideas that may be presented, in exchange per­
haps for his own, he will be the gainer. 

If he is anxious to make the most of this life and place himself 
on an equal footing with thobe who fill other positions, whose inclina­
tions lead them away from the farm, and he will put his whole being 
into the thoughts of the day, then he will get new inspirations and 
new courage that will enable him to return to his farm better 
equipped for the stern battle of life, and to accomplish more and 
better things for himself, his posterity and the world. I have had 
some experience in corn packing and have found the price received 
by farmers to vary so much that I have investigated somewhat, and I 
find in nearly every case where the farmer has planted sweet corn as 
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his principle crop his returns are the best. The reasons for this are 
obvious. His fertilizer, his care and his attention are given that 
one crop, and these facts lead to everything being done at just the 
right time and in the proper manner, and when the harvest comes 
he has won the prize. It may be urged by some that it is unsafe 
for farmers to trust their all in one crop. Some may say that it is 
not wise to trust our eggs all in one basket, that markets change, 
and in order to have :5omething to sell at a fair pri.ce each year, it 
is necessary to have variety. To all such I will say: If we are 
careless and heedless and drop our eggs, it makes but little differ­
ence whether they are in one or a dozen baskets, we shall lose them 
anyhow and deserve to. But if we have a mind on our work and 
exercise due care we shall etand a far better chance to reach market 
safely with one than a dozen baskets. That one object will be our 
all. Its safety is a necessity to our success. It is our treasure ; 
and where our treasure is there will our heart be also. Our 
thoughts concentrated on that one object enable us to safely carry 
out our purpose. As an evidence of the bene:ficial results to be 
derived from adopted specialities, I will call your attention to the 
.several communities in our own State where creameries are situated. 

From the report of them given in "'Agriculture of Maine" for 
1887, we find that the New Gloucester creamery paid its patrons 
that year $18,817.18. This money was distributed regularly each 
month, and went to help improve the homesteads and add comforts 
and luxuries to the family firesides. The Turner Centre Dairying 
Association paid its patrons the same year in round numbers, 
$37 ,017.44, and in 1888 it distributed the sum of $68,000. Now 
no one will for a moment contend that these magnificent results 
could have been obtained if each farmer had had his attention 
divided amongst various kind of stock and l~bored himself to find 
markets for his products. There could have been no uniformity in 
quality'. no certainty of finding any one article in sufficient quantities 
to make an object for handling. Butter factories by concentrating 
the labor into one place have placed the business all under one 
head and turned out a product that sells readily. 

A wide awake New Yorker brought into Boston market a few 
weeks ago six tons of dressed turkeys all of his own raisiug which 
sold for five hundred dollars. 

A man in the town of Albion, Me., makes pork raising a speciality, 
and by confining his attention to that one branch of farming is 
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making it a decided sncce;;,s. His sales of pigs and pork last year 

amounted to four thousand dollars. He is able to place his goods 

upon the market and realize a good per cent of profit, even at the 
low priee of pork at the present time. 

A gentleman in Lincoln county, Me., tells me that during the 

past three years be has ma(1e something of a speciality of keeping 

anc1 fattrning oxen, doing his farm work with them which fully paid 

for the cost of keeping and fattening. His sales for this tirne have 

amounted to three hundred and fifty-five dollars, and he now has 

oxen on his farm whose value fully equals those be owned ::.t the 

beginning. 

Also look for a moment at places where are situated packing 

establishments. The eorn factory located at Fryeburg paid out to 
farnwrs in that vicinity the past year the snm of $4,213.95 exdusive 

of its labor bill which was more than $2,000. This $6,213.95 will 

go a grent wav toward supplying our farmers with the necessary 

articles that must be purchased and leave something in most cases 

as a balance for improvements. Twenty-five hundred bushels of 

Limn. beans were shipped from the town of Otisfield this season,, 

wortil $5.000. 
A Naples farmer gathered one hundred bushels from five thousand 

hills whieh sold for $201.3 . Compare these snms with the income 

of any mr.n who was not working any speuial line and you will find 

them far ahead. 

The use of mad1inery also tends to cheapen cost of production 

and thus adds to the profits of the bnsiness. As an instance of 

what manufacturers are doiJJg, notice the Columbus Buggy Company 

turning a finished buggy every eight minutes of evt~ry ten hours of 

every w01 king day of the yt?ar. More than five hundred labor sav­

ing machines stand ready to do the bidding of the workme11, and 

the engine whose mighty heart-beats carry all this machinery 

represents the strength of one tbousanrl horses. 

As farmers come to fully realiu the benefits to be derived from 

so planning their wo1k and placing their operations all in one general 

line, and use the most approved machinery and methods, they will 
finct themselves firmly placed on the high road to success, in the 

great industry which is the foundation of all others. The young 

men will no longer leave the farm for distant cities, for they will 

find profit and pleasme in cultivating the soil. The whole general 

system of agricnlture will be changed, an<l there will be something 
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to work for, something to hope for. They will find the same gen­
eral principles of business being nsed on the farm, and the same 
system that characterizes successful business ventures in other 
directions, and will be content with the results that will surely 
follow. 

In regard to the market. It always adjusts itself to natural con­
ditions, and the man who keeps persistently at work upon a een.:1,i11 

line, growing better fitted for his business each year, cheapenmg 
production and improving his product, stands a far better chance to 
get fair prices than he who is constantly changing crops and stock 
in order to catch a market that happens at that time to be lightly 
supplied. Following the crowd, constantly changing, buying lligh 
when others are buying, and selling low wllen others are selling, is 
like following a rainbow to its foundation, interesting perhaps but 
unremnnerative. 

A conceited goose waddling about in the farm-yard chanced to 
meet a horse, and at once began to boast of her superiority, saying, 
"you amount to but little, you can only run npon the land, you 
have no wings for flying or feet for swimming while I am at home iu 
the air. tile water or on the land." The horse arclled his neck and 
with fl0wing mane and gli::itening eye gracefully moved across the 
_yard; then replied: '· I bad far rather be a horse, perfect in one 
element, than a gooGe in all.'' 

The sooner we learn that success and prosperity come from learn­
ing to do a few things well and not from attempting to half do a 
great many, the better it will be for us and the sooner will come 
that glad millenium when every one who tills the soil, will sit under 
his own vine and fruit tree and his heart will he made glad by the 
yield thereof. 
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FARM HELP. 

By A. I. BROWN, Belfast. 

The labor question has been discussed very fully and sometimes 
very bitterly during the past few years. In this discussion the 
farmer bas taken little or no part, and has bad only a casual inter­
est, because his welfare has been only indirectly or remotely affected. 

There is a phase of the question, however, which is becoming of 
vital importance to him, and for which, it seems to me, the time has 
now come for discussion. The matter now fortes itself upon our 
attention, in as much as it is always difficult and often impossible to 
find reliable competent help to carry on the operations of the farm. 
Very many of our most energetic farmers have so far extended their 
business that a considerable force of helpers is necessary both in the 
field and in the house. I say "in the house" with no less emphasis 
than "in the field" because although in the former the number of 
needed assistants may be less, the scarcity of even a few is greater. 

Furthermore, a man has no moral, and should have no legal right 
to hire done the work in his department of the business, unless he 
provide for the other department also. And in making farming 
more than a means of living-a business in the broader acceptation 
of the term-estimates should be made for stirring the dough as well 
as for holding the plow. 

And this leads us to digress to consider whether we should be 
content to simply get a living on the farm. I will admit, that in 
many instances, if a man and woman do that, they are entitled to a 
good deal of credit. I will admit, also, that in perhaps a majority 
of cases a sudden abandonment of a life-long habit of farming and 
the adoption of an extensive business, with its attendant expenses,. 
would result disastrously. I will say, however, that it should be 
our aim here in the State of Maine to make farming a business 
that shall enable the most of us to give remunerative employment 
to our sons and daughters, or to employ others, at fair wages, and 
at the end of a year find the balance on the right side of the account. 
It is hardly necessary to say that this is a great undertaking. But 
I believe that if we set ourselves about it rather as a reform than as 
a spasmodic effort we can bring it about, always remembering,. 
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however, that reforms, especially those that are far reaching and 
which affect the welfare of states and nations, are plants of slow 
growth but of exceeding beauty. They are the work of generations 
not of a summer. To induce any considerable number of our people 
to contribute well directed effort towards that reform there is a vast 
amount of fundamental work to be done. 

It seems to me that we should, in the premises set ourselves to 
the task of teaching people that agriculture is of itself worthy to be 
the life work of ourselves and of our children. The drift is unfor­
tunately away from the farm. The father and the mother tired 
with the labor of the day and bowed with the labor of the years, 
forgetting that other paths in life are narrow and beset with care,. 
with toil and with privation, sigh for the "might have been" always 
to their deluded vision bright. 

The children see too many of the shadows of the picture. It is not 
often hung in proper light which shall turn those shadows into sym­
metrical concomitants of a satisfying whole. I once very solicitously 
inquired of a hpyochondriac as to how she was getting along. "Ah'~ 
said she, ·'I enjoy very poor health.'' I have sometimes wondered 
whether people in every walk in life did not enjoy disagreeable 
things the best. It is very certain that if we would magnify our 
blessings as we have been wont to do our trials, the reform of which 
I have spoken would be well inaugurated. The idea that the farm 
is but a threshold to something different and better has been very 
detrimental to progress in this State. During the first half of this 
century the farmers lot was not only rigorous toil but actual hard­
ship as well. 

At the present time there need be no hardship, and as for toil 
it is quite generally acknowledged that the farm is no more exacting 
than the mill, the shop, trade or law. So that we cannot sit down 
and calmly and impartially give valid reasons why we should leave 
the farm. The chances are decidedly that we shall be worse off by 
so doing. Labor like everything else is subject to natural law. No 
field can very long be favored above another, and he who comes 
in on high tide to-day will likely enough be stranded to-morrow. 
We have pretty well established the fact that we can get a living on 
the farm and we may as well be considering how to do a larger 
business there as to go elsewhere. The necessities of the situation 
compelled our ancestors, in most instances, to make farming inci­
dental to even a living. They divided their time between tilling the-
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soil and lumbering. The latter was really the business because 
from it came the surplus if there were any. In the newer portions 
of the State it is sometimes so to-day. But in the older parts agri­
culture must, henceforth, be both the livelihood and the business. 
Now is there anytbing in it? "\Ve believe there is. In the neigh­
borhood of our cities nobody will deny but that farming is a good 
business to men of judgment and energy. ,vithout stopping to 
inquire whether general or special work is the better for our business, 
we will all agree that special dairy work, or horse breeding, or the 
sheep business or poultry raising afford special lines under the present 
con<lition of affairs that can be developed into a business far more 
remunerative than the average store, capital for capital, risk for 
risk, requiring a less expensive training than either law or medicine, 
and either of which is within the natural capacity of more people 
than are tra<le, law and medicine combined. Besides this, in two 
generations more Maine will be a great manufauturing State. The 
United States will then have a population of two hundred millons of 
people. Then will our water-powers be utilized and large towns 
will then have sprung up by hundreds. Then will there be a vast 
non-food producing population to be fed. They will be at onr 
doors. We who are blessed in this present owe something to that 
future. Our ancestors cleared up these farms, laid the foundation 
of this government, and fought our battles for freedom. "\Ve owe 
to posterity a service no less arduous, an inheritance no less noble. 
)Ve should emulate some small portion of the resolute endeavor 
which prompted them to freely undergo the rigors of those times, 
unselfishly and in the main for us. 

In the great centers of trade it is the ambition of the father to 
train up sons to succeed to the business. This is not true of agri­
culturists, and it is not right. We should perpetuate a love for the 
homes which our father's founded and our mother's kept in order, 
and a love for the noble calling which evoked these homes, these 
places of business from the primeval forest. There are few ances­
tral homes among the farmers. We see them only now and then. 
One, in particular, I have often visited. It is a cottage house, 
modern in its outward aspect, looking southward from the base of a 
hill upon an intervale where elms and willows mark the windings 
of a scarcely flowing brook. Among the trees about the house are 
some tall pines-sentinels not shade-sentinels who stood there 
when the smoke of the settlers camp first curled upward on the air • 

• 
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They were old then. They are older now, and when the wind is 
high they wave their arms and groan as if in pain at sudden wrench­
ing of their weakened joints, and in the gentle sunset breeze they 
sigh as long. dark shadows mark the spot where they shall soon 
lie low. 

The owner of the farm is a man long past the middle milestone of 
his life, and as he sits companion to the trees and smokes his after 
supper pipe, a stranger passing, always halts to pass the time of 
day, and look at the old pines and ask their age. The old man 
points across the garden plot and just beyond the house to where 
two headstones stand beside an old gray rock of monstrous size. 
My father, long since dead, has often told me they were lusty trees 
when he first saw them, nigh a hundred years ago. And they had 
many mates, when he and mother tramped for many a weary mile 
between their trunks, and slept one night on boughs beside that 
rock, for hut nor cabin was not anywhere around. They sleep 
there now, God bless them l And there I'll sleep, one day, Bim 
willing. They made this farm-and I have kept this farm. I love 
these trees, that brook and all I see. A little child playing, stops 
his play, looks up with great round eyes, and says: '' I love these 
trees, and I love you too, grandpa.'' Inside the house are both 
the old and new. And so this child will come to manhood breathing 
every day the atmosphere of the present and the past, feeling the 
influences of the present and the past; and he will keep the farm, 
and sit beneath the trees, and sleep beside the old gray rock. 

Where there are but scores of these delightful object lessons, there 
should be thousands, where all the associations should draw us to 
the old home farm. And here I believe is the true solution of our 
question. Then our help would be abundant and capable, good, 
honest native farmer boys and girls and men and women. But to 
bring this all about there must be as I said before some good, sound 
teaching and examples for the young, some good sound teaching 
for and practice by our older friends. How often have we seen 
fathers and mothers striving to give their children such an education 
as will preclude their ever having to work on a farm. Turning them 
awa.y from its comparative possibilities, its certainties, its moral 
safeguards into what; the world. They build high hopes upon the 
world. Can we expect the hired man or hired woman not to feel a 
sense of degra<lation, and do we wonder that so few are found to do 

10 
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the work too menial for our own son$ and daughters. While we have 
been educating the latter out into the world, we have educated the 
former in the same direction, b_y a process less expensive but vastly 
more expeditious. A liberal education is desirable fro31 any point 
of view. It will serve to adorn the farm no less than the salon and 
the drawing-r0om. In fact well educated farmers are among the 
things we need to elevate our vocation. But farming can never 
become a business, when sons and daughters are educated for some­
thing else. If education were a passport to success in the world 
the case might be different, but it is not a passport. Of course it is 
idle to claim that all should be educated for the farm. Gifts are 
bestowed upon man to be used in other directions. But after all, 
people are somewhat apt to over estimate or be mistaken about 
their talents. 

I know of several instances where the so called '•fool of the 
family'' without any education beyond that of the district school and 
the shrewd knowledge which the farm is apt to give, has made farm­
ing his business, and about this season of the year sends spare rib 
and sausage to his poor relations in the city. Having thus far in a 
general way expressed our views as to where the farmer ought to 
look, and must look for help in the not distant future; we will con­
sider the question logically, and it resolves itself under three heads, 
employer, employe and wages. In addressing myself to each of 
these heads of the subject, I shall, at the risk of offending somebody, 
use plain language. There is a power in the world to the study of 
which, studious people have for a few years, been devoting consider­
able attention. It is called natural law. According to natural law 
the best employers as a rule get the best help. Now if we can 
analyze and show up a go~d employer we shall have taken another 
step towards the solution of our question. To consider him negatively 
he is not a man who looks upon a laborer as a mere machine, 
capable of turning out so much work in a given time on each piece 
of which is a certain amount of profit. He is not the man who holds 
the old rule that a day's work is from sun to sun in summer, and on 
special occasions even longer, to be still in vogue. He is not a 
petulant, fault finding, avaricious task master. He does .not con­
sider the payment of the stipulated sum in wage money to be the 
whole extent of his obligations. He does not show by his habitual 
bearing that he is conferring a favor by tolerating the presence of 
the workmen in his fields. He is a man who in the first place 
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thoroughly understands his business, thus commanding respect to 
his ability and judgment. If not the hardest worker on the farm, he 
at least accepts the truth of the old couplet, 

"He who by the plow would thrive, 
Himself must either hold or drive." 

While he conducts his business on business principles he realizes 
that he has obligations ontside of the payment of daily or monthly 
wages, and he is ever ready to discharge them promptly. He recog­
nizes the brotherhood of man. Henry Wood, an able writer, says 
that '·the exercise of the kindly and brotherly elements that are 
inherent in man's nature, while not strictly entering into business 
itself, surround, gild and refine it, lighten its burdens and soften its 
cares. They are like the springs and cushions of a carriage, which, 
while they have no direct relation to the speed or distance render 
our progress much more comfortable and easy.'' The right kind of 
an employer does not hold himself apart but shows that interest in 
his workmen that dispels all feelings of antagonism-that gives them 
the impression that they are the staff not the crank on which he 
depends. He has that noble manhood which stoops not to flattery 
and smooth words, but has genuine praise for faithful service. He 
is a man who knows that the advantages are not or should not be all 
on his side but should be mutual! He is a man who pays promptly 
and cheerfully. And finally, when his eye looks over fertile meadows 
basking in the sunshine, uplands smooth like velvet carpets, with no 
stick nor stone on their green bosoms, pastures well fenced, acres 
upon acres of corn, potatoes, oats and other crops, orchards bending 
their boughs earthward redolent with wealth of fruitage, huge piles of 
wood, a certain mark of thrift, neatly stored in sheds, sleek cattle, 
these and all the other evidences of success, he does not boast and 
say "see what I have done,'' but gives due meed of praise to the 
weary arms that swung the axe at wood-shed door, the willing hands 
that ploughed and hoed, that bound the sheaves of corn and toiled 
the summer through. This is what makes the men contented. This 
makes the eye grow brighter and the form take on a manlier look. 
This has a sweeter sound than dollars to a sensitive, honest mind. 
This-calls forth the most efficient service, the best feelings of those 
whom we employ. The instances are rare where such an employer 
as I have depicted, fails to secure all the help he needs. Those who 
are everything which a human being should not be, deserve no sym­
pathy. Let them lack for workmen till they learn humanity. 
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Many of the above principles apply to the employe with no less 
force than to the employer. The most competent and faithful work­
men command the best wages, are hired first, are retained the long­
est. A conscientious laborer will subserve the best interests of his 
employer. He will be no eye servant. He will not rely on circum­
stances but merit to give him good wages. He will realize that 
goorl honest muscle, skill and energy are salable no matter where he 
goes. He will rejoice with no selfish rE>joicing when the business 
is profitable knowing that on his employer rests the risks. A man 
who is the reverse of all this must expect jobs to be scarce and 
wages low. It seems to be the fashion to consider that it is a 
condescension to work on a farm. When we come to study the 
mattn we find that, perhaps, the idea originated a long time ago in 
Europe, during the Middle Ages. A sovereign victorioms in war 
gave vast tracts of conquered territory to his favorites, and the sub-
jugatcd people occupied the land as vassals. ,...,'"' ,,.....,..... VV'O,..,...,.... .. ,... ,.... ..... 4-...... -'-',.... ·~ 
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their lives being spared, they held themselves bound to bestow 
personal service at any moment, and to fight the battles of their 
lord. In times of peace they tilled the soil. Socially they were 
despised. A stigma was upon them. They were considered to be 
degraded, and doubtless many of them became so. How much of 
the social feelings of those days we have inheritt:d we cannot tell. 
I am inclined to believe that the influence of that state of affairs 
has been strongly felt in America. Education of the masses has 
shown the error, however, so that the more philosophical among us 
are convinced that the farmer's calling is as honorable as any, and 
more so than many others. I do not know as the farm is the only 
place where folks do not like to work. I am somewhat afraid that 
too many people are putting the deepest of their studying into how to 
avoid it, rather than how to get the best results out of it. It has 
been computed by political economists that the consumption of one 
year is equal to one-fifth of the property of the world. So that five 
years of idleness would consume all that man possesses. It follows, 
therefore, that four-fifths of mankind live on the proceeds of labor. 
Four out of five must work with hand or brain. The competition 
among idlers is becoming altogether too sharp for ordinary people to 
get a living by their wits, as they express it, by a very much harsher 
name I state it. 
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Let us not be led astray by tl.te doctrine that the world owes us a 
living and that we will not work to get what belongs to us. That 
doctrine has filled a good many poor-houses and a good many 
prisons, has made a great deal of unhappiness, as is apt to be the 
outcome of false doctrines. The world does not owe us a living 
until late in life and only then upon conditions. The fact is, that 
for at least the first fifteen years of life, we are indebted to the 
world for all the necessaries of existence, for its forbearance, its 
patience and its teachings, no small sum in the aggregate, when 
reduced to dollars and cents or to days' works. 

If for the next ten years we can pay for our support and for an 
education or a trade we shall have done well. Then in the prime 
of life the years should be devoted to paying our debts and in 
placing a balance on the other side of the ledg8r on whicll to draw 
in old age, else we shall come out finally in debt to the concern. 
It is little wonder that when the wise old world hears people say 
you owe me a living, she puts her choice baked meats and dump­
lings out of reach. Industry is the key to her heart, the ticket to 
the first table. Labor is honorable in any honorable calling, and 
the employe need not be one whit less a man than his employer. A 
man at work for hire should aim to be an employer himself, and 
with that end in view he may find a solace for fatigue, an inc2nti ve 
to persevere. 

WAGES, 

"\,Ve now come to consider the most important and interesting part 
of the subject, wages. How many people there are who hear and 
use this term and realize but little what it signifies. What are 
wages? ·webster says: The reward paid or stipulated for manual 
labor. The term is also used in connection with seamen and soldiers. 
,v e do not use the term in speaking of municipal or other officers, 
to whose reward the name fees or salary applies. This definition does 
not strike deep enough. In what rlo wages really consist. I should 
say food, clothing, home, education and surplus, provided, paren­
thetically but firmly, that these be sought in some pursuit where 
honor and morality may be not only preserved but strengthened. 
As we consider each of these five elements in turn we shall see that 
the farm can pay better wages than othE: r callings in some if not all 
of them. It may seem strange that food is placed first on the list. 
As an element of wages I think a little reflection will show us that 
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from the savage to the civilized man, a step measured by thousands 
of years, the acquisition of food has been the primary impulse to 
exertion. Then, if food is the first consideration, we must bave 
good food or the wages are not good. Now where should we 
expect good food if not on the farm where it is produced. But is 
the farmer's table pre-eminent for quality and abundance of such as 
is suited to working people? Does it excel the average boarding­
house? Has the era of salt pork or salt fish and potatoes, varied 
by beans twice a week, entirely given way to fresh meat, vegetables 
of all kinds, and fruits of this latitude each in its season? If not, 
then our farmers who board their helpers are not paying good wages. 
They are not getting good wages themselves. I hold that a good bill 
of fare costs the farmer no more, if as much, as a poor one. A little 
foresight is all that is necessary. A vegetable garden planted early 
with choice varieties and well cared for, so that it shall yield some­
thing seasonable every day in the year is the most profitable half 
acre on the farm. A variety of small fruits should be available for 
dessert. ·we should raise these things to eat ourselves if not to sell. ,v e must put good fuel in the furnace if we would have plenty of 
steam in the boiler. The tiller of the soil is entitled to the first 
fruits thereof. It is a just retribution upon us, that, if all the 
spring chickens, the fat lambs, the strawberries and the turkeys go 
to town, the hired man, the housemaid and our children too make 
baste after them. I am strongly tempted to dwell longer on this 
point, but from what bas been said it may be seen that the first 
great element of wages, food, can be and should be, on the farmer's 
table, of quality the best, in variety the greatest. If the farmer 
who takes it at wholes'ale cannot afford it, nobody who buys at 
retail can, unless the farmer or farming be a failure. By the 
inflexible principles of natural law, no business which produces 
necessities can be a failure. It may suffer depression but desertions 
to other lines will commence and continue until adjustment comes, 
or what is more likely until a reversed condition exists. Farming 
being a business which produces a greater line of necessities than 
any other business need not be a failure. especially since the pro­
duction pays so large a part ot the wages-food. It is true, as 
stated in the introduction, that a gocd many of us are having all we 
can do to get a living. But I fear that in too many cases the trouble 
originated through the efforts of a former generation to take the 
maximum of their wages in suplus, the minimum in the home-the 
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farm. The present generation, quite a part of it, are pursuing the 

same ruinous policy. In other words the apparent failures are not 
due to the business but to something else. 

There are at the present time, a great many benefit associations 
which are organized for the purpose of securing a sum of money to 
the family of each of its members at death. I know hundreds of 
men whose lives are thus insured. Most of them are men who work, 

and about all their surplus goes to pay their assessments. This is 
mentioned to illustrate this point. Had it been the settled policy of 

the farmers of Maine, for the ~ast fifty years to inve3t their surplus 
in the farm and improvements, any intelligent couple would now 

have no difficulty in getting good wages themselves, and farming 

would be so much a business that as a rule we should employ help and 
pay them good wages. Bonds, investments and savings banks may 
have been to tlie apparent benefit of the farmers who m~de use of 
them but have been rather liard on the farm and the subsequent 
owners. A farm in good conditinn as to fertility, well equipped, 
and with the assocfations always connected with it is valuable of 
itself r.nd is a bm,iness in addition. It is a nobler legacy than a life 
policy which is just a given number of dollars. The moral which I 
would draw is this: feed the farm and it will feed us, and gradually 

we shall be able to do a better and a larger business and finally leave 
a richer legacy to our children than some of our fathers have left 
to us. 

CLOTHING. 

It bas been said that clothing represents the civilization of a 
people. This may be accepted as a fact with certain reservations. 
The utter absence of clothing would stamp a people as savages cer­
tainly, but the most faultless apparel does not necessarily mark the 
wearer as individually of the highest type of civilization. What 
refinement would consider as well adapted to a business man, it 
would find unsuited to a clergyman. The tailor's clerk and farmer 

boy would each be clad in very poor taste were they to exchange 
either their working day or holiday attire. So the matter of deciding 
when a man or a woman is well dl'essed is a comparative test. On 
a farm, a person may be well dressed either for work or for 
church, without drawing so heavily on the other elements of wages, 
as the tailor, the clel'gyman and many others are obliged to do. I 

have often thought that one reason why so many young people, and 
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older ones too, were so anxious to live in towns was somewhat due 
to the fact that tall silk hats, kid gloves and canes were less au fuit 
in the country. If a person wishes to take the major part of wages 
in clothing the town is a very good place, and if silk hats, kid gloves 
and canes made men, or silk gowns and satin slippers made women, 
the town might show some advantages. Somebody has said, I 
think it was an old German writer, that the body in its inordinate 
vanity is quite apt to appropriate to itself the approval which 
is bestowed upon the clothes. 

An American, more concisely stat.ed the same fact. The tailor 
does not make the man. Then if it is desirable and right to appro­
priate only such portion of one's wages to clothing as true manhood 
and womanhood would dictate as suited to that which society and 
good taste and comfort has a right to demand, and to use what is 
thus saved, for a nobler purpose, then the country and the farm 
pays better wages in the second element. 

HOME. 

There are real homes and artificial homes everywhere. I think 
the man who works for wages too often lives in the latter and that 
this is one of tlie greatest faults in our industrial system. Home 
cannot be otherwise than artificial if it be in a boarding-house. It 
matters little to a tramp where he is. We would have the farmer 
employ people of ch:1racter. He cannot really afford to hire any 
other. He should then see to it that the third element of wages is 
of standard coinage. Our horses are content and do good service if 
they eat and sleep. But a human being intelligent enough to do 
good work is intelligent enough to enjoy more than food and lodg­
ing. A man wlio works hard demands rest, and rest does not 
wholly consist in relaxation from toil. Diversion of some kind is 
required and sought. Our employe of character needs something 
that appeals to the eye, the ear, the mind, or to his noble nature. 
All that is at once pure and necessary abounds in the real home, and 
should be accessible to employes who compose a part of the family. 
A great many men refuse to work on a farm because there is nothing 
there that they seek except the work. That element of wa~es, home, 
is not to be had there, and the most desirable, the most faithful are 
those in whom the home instinct is strongest. To pay good wages 
in home delights the farmer must necessarily have a real home him­
self. To definitely show just what a real home comprises is difficult, 
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but it is often easier than to collect and combine the various charms 
which make it, to say nothing of the persistent opposing circum­
stances that have to be overcome and kicked out of the way. It can 
never be done if we attack them all at once. Better take them one 
at a time and if they are pretty well intrenched take the weakest first. 
A large house, a piano, and bric-a-brac do not make home. It is 
rather that nameless something which pervades some very humble 
houses that we know of. They seem just suited to the owners, and 
the owners to the houses, and they have no thought of parting com­
pany. Our ancestors emigrated from the Eastern Continent and 
settled upon the eastern shores of a vast territory. They undertook 
the task of subduing and peopling the whole. Their descendants 
have been striking out as we call it ever since. If the Pacific Ocean 
had not set a limit to our expansion we should by this time have 
become a nomadic race. The wave is now receding. It is time and 
past the time for a different policy. Too many homes have been 
but nests, good enough to be born in but from which the fledglings 
hasten when it has served its purpose. They expect to build in 
taller trees, in sunnier nooks, in a more genial climate. Some of us 
have fostered that feeling, forgetful of the tempest, birds of prey, 
and fowler's snare. vVe have builded for the present only. If we 
wrought more for the future, looking to the time when grandchil­
dren and great-grandchildren should till these acres, kindle altar­
:fires on these hearths, and gather at night within these homesteads, 
how many more real homes should we build up. How deep would 
be the impress of our work. 

EDUCATION. 

""\Vhat it should be, how obtained and how utilized, is a subject 
too vast and too important to be superficially treated. It deserves 
an hour to itself, therefore we will not here attempt the task. 
Observing only that a young person will do well after food, clothing 
and home have been earned, to take the balance of wages in 
education. 

THE SURPLUS. 

There never was a nation on the face of the earth which had a 
more inordinate craving for wealth than the American. Almost 
everybody starts in life with the feeling that not to accumulate a 
fortune is to live in vain. It is clearly prudential to take such a 
part of our wages in surplus as shall enable us to live in comfort 
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after we are no longer able to earn the vital elements, food and 
clothing. If we can leave still enough more at death to aid our 
proportion of the next generation, to that point when it shall first 
be able to draw it;s element of surplus, we shall have done well, all 
that ought to be expected. I believe large ]P-gacies tend to break 
down genealogical trees with a load of dissipation, ill-health and 
decay. \Ve have come to estimate and compare people too much 
by their surplus. The desire for it has become a passion, a fever. 
w· e need to shake off its delirium and forget it. When a man has 
sufficient intelligence to perceive what be ought to be, judgment 
enough to discern what be may be, and decision enough to deter­
mine what he will be, with industry and perseverance on his part 
the surplus will take care of itself. The practical question with 
farmers who have a surplus is what shall be done with it, how shall 
it be invested? The answer is plain. If farming is to be a business 
put a large part of the investment into the farm, to get more home 
comforts, better wages, a more valuable business in the future. 

If farming is to degenerate, if it is only a makeshift, ver_y likely 
there won't be any surplus. But if as sometimes happens in a 
favorable season, there is a small balance, hang on to it, and pray 
for another good year. A man who hires out ought to aim to llave 
eventually a surplus sufficient to start him in a moderate business of 
bis own. To such a man I wish to offer, in closing, a few words of 
encouragement. He who has health need not fear the future. 
Suppose from the time he is twenty-one till he is sixty-one years old, 
be draws fifty dollars of surplus each year, at six per cent simple 
interest the amount would be about $4,400. If the interest be com­
pounded annually the sum total would amount to something over 
$8,000. It is slow work at first. It usually takes longer to get 
the first $300, than to get $500 afterwards. It is well to invest our 
surplus safely until we are able and wish to make a business for 
ourselves. The lessons that we shall learn while getting a start 
will be just what will come of use and be valuable when applied to 
the judicious purchase of a farm, and to the carrying on of the 
business. The possession of a large amount of property makes a 
man wealthy, but after all, I know sorne men who, with their small 
farms among the hills of 1\faine are richer than Vanderbilt or Gould. 

The richest man I ever knew is seventy years of age, yet not 
infirm, but still in strength a match for ~any men at fifty. He 
was the youngest of a family of ten. Born and reared in a log 
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house, he commenced life for himself by working on a farm at eigllt 
dollars a month, and on a farm he has worked evu since. His real 
estate consists of about one hundred acres of land, one-third of 
which is in fields. The buildings are not large and have nothing 
about them to attract the attention of a stranger, the whole being 
worth in open market about fifteen hundred dollars. To look at, it 
is hardly an average Maine homestead as they actually exist. The 
great bulk of the owners wealth is in personal property. In all the 
country round about, he sees no such thrifty saplings as grow on 
that eastern ridge, where the sun comes struggling up in summer 
mornings. In Italy nor elsewhere are there such gorgeous tints, 
such bewildering glory, such restful shadows as are seen from that 
low porch door at sunset, reflected from the chain of wooded hills 
ten miles away. The most marvelous corn in all the world grows 
in that upper field. The oats upon the low lands have the plum pest 
kernels, the orchard bears the reddest Bald wins, the yellowest B,ill­
flowers, and-by King! (this is his mightiest oath,) you ought 
to see the grass that grows down the1e in the run, where he once 
dug a ditch, straight as a line, for forty rods and more! Should 
you, rielated on a winter journey tarry there all night, you will see 
the cows, "Old J crsey" and '·Young Bess," the black nosed sheep, 
the oxen, "Buck'' and ''Bright," the old mare and her colt, there are 
none better anywhere. 

The supper over, before the open fire of maple logs, the host will 
shrewdly seek to know from whence you came, and what has brought 
ycu to these parts, and sound you on your politics. Then, when 
the cheerful blaze has warmed the new-born friendship, somewhat in 
confidence, somewhat in reminiscence, he will tell you of the times 
when here was forest-will tell you of his toils, his triumphs, will 
show all his wealth in these three coffers-honor, purity, contentment. 

Has life brought even this to those who played with him about the 
cabin door, and sat with him in school, but sought a fortune where 
sin walks boldly on the crowded streets and swarms in every alley, 
and whose wages are but death? Can life bring more to you or me 
than it has brought to him? Surely the farm has paid this man good 
wages. And better still his honest head will one day wear a crown. 
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FARM ACCOUN'f8. 

By JOEL RICHARDSON, North Newport. 

No class of men doing business except farmers think of carrying 
on their business without some form of book-keeping. The success 
or failure in any business depends in a great degree upon the care 
and accuracy of the accounts kept. Many of the failures in business 
can be traced to the want of clear and accurate accounts. Merchants 
know by their books the exact cost of each article with freight and 
other charges, and mark their goods with cost and selling prices, 
and can tell at a glance what their profit or loss is. Manufacturers 
keep accurate account of cost of material, cost of labor and interest 
and taxes on property invested, and know to a fraction of a mill 
what each yard of cloth or pair of shoes or other article costs them. 
They are able to tell when their goods are sold what the profit or 
loss is, anu to judge more correctiy how to continue business. 
Farmers who keep no books have no means of knowing what branch 
of their work is paying them a profit or what is being done at a loss, 
and for want of this knowledge often give most of their time and 
atteetion to crops or animals on which they are losing money, and 
neglect those which are paying a good profit. Not much has been 
said at farmers' meetings or by the agricultural press about the 
necessity of farm accounts, and what has been said has been of a 
discouraging nature. Some years ago a gentleman of great wealth, 
who was running a fancy farm, talked on farm accounts at several 
institutes and told the farmers they must keep a full set of double 
entry books. Another, a college professor, gave forms for farm 
accounts full of personal matters which confused and mixed the 
accounts so as to make them worthless. These men required too 
much, and, therefore, discouraged farmers from doing anything in 
keeping farm accounts. Farming is often said to be a science but 
not an exact science. If our knowledge was sufficient to thoroughly 
understand all the facts of plant growth, farming might be an exact 
science. This want of full knowledge interferes somewhat with 
strictly accurate farm accounts. The man who has the best knowl­
edge of the requirements of crops will be able to keep the most 
accurate accounts and will not only know what crops pay him the 
best but will be able to judge more correctly as to what changes to 
make in his farming. Having for sixteen years kept full accounts 
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with my cultivated crops and partial accounts with animals, also 
records of many experiments, and finding it to require but little 
labor and of much benefit in showing what has been done at a profit 
and what at a loss, I wish to call the attention of farmers to simple 
forms necessary and what this system of accounts has shown as the 
result of sixteen years of practice. A full and accurate account with 
animals requires that they be fed separately and their feed all 
weighed, involving more labor than the common farmer can afford. 
But any one can try an animal for a week without much trouble, 
and while such experiments are not conclusive they will enable a 
farmer to judge more correctly as to the profit or loss in keeping 
such animals. Take a herd of cows, feed and milk them separately 
for a week, weigh the milk of each, also the butter. This will often 
prove that the one you had thought was your best cow 1s not paying 
so well as another you thought inferior. It will also indicate what cows 
are paying a profit and what ones you are keeping at a loss. Try 
different feeds and different amount of feeds with your horses and 
oxen. Many horses are overft:d-the feed being worse than thrown 
away. Compare different kinds of grain, different kinds of grasses, 
different kinds of potatoes, giving them equal chances and note the 
results in your farm accounts, and you will find that in a few years 
you will have a record of facts that will greatly benefit you in your 
judgment and in your purse, and have a book you would not will­
ingly part with. 

In keeping accounts with cultivated crops all of the items are 
readily seen and valued except the amount of manure and of fer­
tilizers taken by that crop. This will vary with the kind and amount 
of the crop. After sixteen year8' experience and close observation, 
and comparing the opinions of many good farmers, I think that the 
average will be one-third. The cost of labor will vary with locality 
and kind of labor employed. Boys and ordinary hands at thirteen 
to fifteen dollars per month should be charged less per day to the 
crop than good men to whom you pay twenty to twenty-six dollars 
per month. The farmer should charge for his own labor and for that 
of his team in like manner. The charge for seed should be charged 
at the market price when used. Interest and taxes on the value of 
land which will vary in different localities should be charged accord­
ingly. In crediting, the crop if sold may be credited with the amount 
received, but as it is often a part sold and part used on the farm, 
perhaps as just a way will be to credit the entire crop at the average 
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price of the selling season. The point to be constantly aimed at in 
keeping farm accounts is to charge every item of cost at a fair price, 
and credit every item of value returned by the crop at a fair value. 

I will· now introduce a couple _of pages from my farm accounts to 
illustrate the simplicity of forms of keeping these accounts and which 
after long experience, I think are better than more complicated 
methods. 

IN ACCOUNT WITH 6t ACRES WHEAT. 

1886. I DR. 
May 14 .... To 10 days' work plowing ............... . 

5 '' harrowing ............. . 
1 •' rolling ................. . 

13 bus. seed at $1.33i ............... . 
3000 lbs. Phosphate, \ to this crop ..... . 
sowing ............................ . 
interest and taxes on land.. . ......... . 

Aug. 21 ... . harvesting.... . . . . . . . . . . . . .......... . 
Nov. 18 .. . threshing . . . . . • . . . . . . . . . . . . . . . . . . . . 

Total cost .................... _ .. . 
value of straw ...................... . 

$10 00 
5 00 
1 00 

17 33 
19 00 

2 00 
9 75 

18 00 
17 00 

99 08 
27 00 

cost of grain ......................... I $72 08 
cost per bu. 38 7-lOcts. 

CR. 

Nov. 18 .•.. !By 188! bus. wheat at $1.25 ............. , $235 62 
9 tons straw at $3.00 per ton... . . . . . . . . 27 00 

Total receipts ..................... . 
cost ........................... , ... . 

262 62 
99 08 

profit... . . . . . . . . . . . . . . . . . ......... I $163 54 

This simple method of keeping farm accounts has shown the fol­
lowing results with my cultivated crops, which I hope may not only 
induce others to commence farm book-keeping, but show them farm­
ing in Maine still has a fair share of profit. By taking up the land 
cropped, with two-thirds of the value of the manure in the soil, it 
being laid down to grass, and charging a portion of the value to each 
hay crop the cost of a ton of hay may be closely estimated. The 
land on which the above crop of wheat was grown was in potatoes 
the previous year and was manured at a cost of fifty-one dollars per 
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acre. Allowing one-third to the potatoes there was thirty-four dol­
lars to charge to the coming hay crops. 

Potatoes. 

Average cost per acre for 16 years . . . . . . . . . ... 
Average yield per acre for 16 years, 158 bushels. 
Average cost per bu. " " ..........• 
Average profit per acre " " . . . . . • . ... 
Whole number of acres raised, 58. 
There was a loss in two years amounting to ..... 

Wheat. 

$40 70 

25! 
33 40 

114 60 

Average cost per acre for 15 years . . . . . . . . . . . . $18 73 
Average yield per acre for 15 years, 19~ bushels. 
Average cost per bu. '' " . . . . . . . . . . . 65 
Average profit per acre " " . . . . . . . . . . . 19 22 
·whole number of acres raised, 47!, 
There was no loss in any year. 

Oats. 

Average cost per acre for 6 years ... : ......... . 
Average yield per acre for 6 years, 51-g- bushels. 
Average cost per bu. " " .......... . 
Average profit per acre " " .......... . 
Thefe was no loss in any year. 

Beans. 

$16 16 

21 
14 85 

Average cost per acre for 3 years .......•. , . • . $39 75 
Average yield per acre for 3 years, 23! bushels. 
Average cost per bu. " " . . . . . . . . . . . 2 10 
Average profit per acre " " . . . . . • . . . . . 8 12 

These averages are not the results of favorable circumstances but 
the work has been done on an old worn out farm of thin, light soil. 
Many a farmer in Maine if he had kept accounts with his crops 
could have made a much better showing, and I hope more farmers 
will in the future, by book accounts, understand better what is being 
done at a profit and what at a loss. Reference to the records of our 

"'· 
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past farm work will often bring to mind facts we had entirely for­
gotten and which will show us whether or not it is best to make 
changes in our work, and whether this or that kind of crop or 
manner of cultivation is best for us at the present time. 

BUSINESS DAIRYING. 

By R. W. ELLIS, Belfast. 

Before discussing the main question of dairying I may as well say 
a few words in answer to the question that is constantly coming up 
in the mind of every one who is thinking of going into the business, 
to wit: If we all go into it are we not going to meet the same 
results we have in the beef business? And surely this is a very 
pertinent question to ask. We must remember in the start that the 
production of beef and butter call for altogether different methods 
and conditions. The production of butter for the general market 
cannot be carried on successfully below certain degrees of latitude, 
while the warmer the climate the better for the production of beef. 
The beef markets of tlie East have never been seriously affected by 
competition from any of the states that have or may go into the 
butter buf,iness. In fact, those very states, such as Ohio, Indiana, 
Illinois, Iowa and .. Wisconsin have been largely driven out of the 
beef business by the immense ranches of the South and South­
west, where about the only cost of raising beef is in looking 
after their cattle and rounding them up once or twice a year 
and branding them, while the production of butter can never 
be carried on in that climate or by those methods. Good 
butter bas got to be made by the same methods whether East or 
West. Cows must be housed and fed, cleaned and milked, and all 
the details attended to the same in Iowa or Wisconsin as in Maine, 
and it is no more work to do it here than there. They have as 
severe winters as we do, though perhaps not quite as long; we can 

raise as much cow feed to the acre as they can ; they have to dress 
their land the same, though may be not quite as much. The only 
material advantage they have in raising their feed is in the much 
larger areas they can cultivate in a body without obstruction. And 
to offset this, we have our nearness to market, less cost of transpor­
tation and the ability to place our butter upon our customers' tables 
in mueh less time and in better conditioa. This is being appreciated 
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more and more each year by those who are the best paying 
customers. Then take into account the fact that the State of 
Maine has in no year yet produced butter enough to supply its own 
market the whole year, and the further fact of the small arnoun t 
that Maine could make in cornp:uison to what is made in all the 
other great butter States. Suppose all her farmers should go into 
the business. It don't look as though we sl10uld overdo the busi­
ness right away. 

Now we come to the main question, 

WHAT OF DAIRYING AS A BUSINESS? 

First, I will say it is the best business the farmer can carry on to 
enrich the farm. This must be the corner-stone upon which the 
New England farmer must build if he wants to be permanently suc­
cessful. It is suicidal to adopt any system of farming, although it 
pays well for a time, if it is at the expense of the fertility of the 
farm. There is no farm product we sell that carries away so little 
plant food according to its value as butter-not over twenty-five 
cents w9rth to the ton. The plant food is practically all left in the 
skimmed milk and buttermilk, and when we feed that out on the 
farm we have lost comparatively nothing. The chemists tell us that 
the dressing resulting from the feeding of skimmed milk if properly 
saved both liquid and solids, is worth one cent per gallon. 
Then the cows are at the barn more tllan most any other animal we 
keep, and their droppings both liquid and solids are the very richest 
in plant food. I have found from my experience that each cow in 
a herd will make if properly supplied with bedding, two cords of 
dressing per year besides what results from feeding the skimmed 
milk. So you see that for enriching the farm there is no other kind 
of stock to be compare<1 to the dairy. 

Then again it requires less capital to carry it on than is the case 
with most any other line of work from the fact that it brings quick 
returns, and you can have your money to turn over every month if 
you choose. Getting your returns so often enables you, if you keep 
an account with your business as you :should, to know at all times 
how you stand, whether you are making or losing by your operations 
and how much. Hence I say it is the safest business we can 
engage in. 

Again, it more thoroughly developes the farm than any other 
business. There can be more other branches brought in as auxilia-

11 
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ries, for while making butter the main reliance for revenue, one can 
with his skimmed milk raise calves, pig;;, colts, lambs or poultry. 
In fact there is no young animal grown on the farm but will grow 
faster and do better on skimmed milk than anything else they can be 
fed upon. So that the dairyman can bring in as a sort of side issue 
that which is most congenial to his tastes and that of his family. 
And there is no crop grown on the farm but can be fed to some of 
these growing animals. This diversified industry tends to more 
thoroughly develop the man and his family than any other. Each 
can have something suited to their taste to care for and be interested 
in, and this business taken as a whole gives a man more chance for 
profitable study and experimentation than I think I might safely 
say all other branches of farm industry combined. This has a 
direct; tendency to broaden and elevate the mind not only of the 
bead of the family but of every member thereof, for there are so 
many things to be looked after, and each having a profit in itself if 
properly cared for, that each can have something of pleasure and of 
profit to engage in. 

It stimulates the farmer to constantly increasing efforts to increase 
his products and his income. He can see every night when he goes 
into llis milk room how many inches of cream he bas for the day, ten 
or twelve cents for every incli, one dollar for every ten inches. It 
excites his ambition to try and increase it by better cows, better 
feeding or better care, or by improving his farm and changing his 
system of crops so as to make it carry a larger herd and thereby 
increase the number of dollars coming in every week. Tliere is a 
constant inducement to improve. Then there is a healthy spirit of 
rivalry comes in among neighbors, each knowing how the other is 
getting along and not wanting to be outdone. The ambition to excel 
runs through whole neighborhoods and towns, begetting general 
thrift and independence. This is noticeable by the observing trav­
eller as he passes through sections of the country where this has 
been the leading business for any length of time. 

If judiciously managed it will pay better on the average than any 
other business that the Maine farmer can engage in. With first­
class butter at twenty-five cents per pound, round hog at six cents 
and dressing at four dollars per cord, a man with money to invest 
can pay forty dollars per head for his cows, ten dollars per ton for 
hay, twenty dollars for corn meal, twenty dollars for shorts, and 
iwenty-four dollars for cotton-seed meal, feed his cows from the barn 
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the year rouncl, pay all hi8 bills and make a larger percentage on his 
money invested than most any other manufacturing business he can 
engage in. This is no idle theory or guesswork but a candi<l judg­
ment hase<l upon an experience of more than thirty-five years, with 
many carefully cot]dt1cted rxperiments running through months and 
years at a time. There is no jugglery about this business, no dark 
or devious ways hard to find out or to understand. Anyone having 
a good cow can if he will, go home and in one month's time find out 
whether what I am saying is true or false. With a good herd of 
butter cows, fifteen pounds hay, three pounds corn meal, three of 

cotton seed meal and two of shorts ought to produce one pound 
butter per he_·d for every day during the milking period, which 

should be 300 days. Of course to do this they must have proper 
care, an(l everything must be in first-class condition. Go to all the 
leading butter makers in the State, who are conducting their opera­
tions on strict business principles-weighing, measuring and keeping 
a strict account with everything, and ask them what it costs on an 
average the year round to proctucJ a pound of butter and I venture 
the gness they will all come between twelve and sixteen cents a 
pound. Ot' course there will be variations in cows and in methods 

of feed and care. 
I never had my cost when I have kept accounts go as high as the 

highest figure named. I have had it go lower than the lowest. I 

lrn,·e often had farmers ask me how much net profit a cow would 
pay in a year, and when I told them from ten to twenty dollars 

they would say, "that is rather small pay for taking care of the 
cow and making the butter.'' Bnt don't you see she has paid you 
market price for everything you have raised on the farm right at 
home, anrl given you all the plant food there was in thl m for your 
next year'~ cl'Ops; and if she does nothing more you should be satis­
fied. (There bi scarce another animal we keep that will do that.) 
But in addition to that, if she is a good cow and well cared for, she 
will give you a net profit of from ten to twenty <lollars. The only 
astonh,hiug thing about this is, that with all the testimony there is, 
and all tending in the t-ame direction, the farmers who are situated 
so they can, do not all go into the business. 

\Vhat are the reqnisitt s to success? Remember my subject is 
Business Dairying. It has nothing to do with the farmer who keeps 
three 01· four eows just tu supply the family with milk and butter, 
raise a few calves trom and let them shift for themsPlvcs without 
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any particular care. My subject pre-supposes that a man has some 
capital and wishes to engage in some farm business. It makes no 
difference whether it be woolen goods, toothpicks or butter. You 
want to apply the same principles to one as the other. In the first 
place you want the best machine you can get, one particularly 
adapted for the business in hand. In this business the cow is the 
machine and you want the one that will give you the largest amount 
of the best article at the smallest outlay of feed. In my experience 
I have found more difference in quality than quantity of milk; and 
as a rule the milk that makes the largest quantity of butter also 
makes the best quality. This may not always be the case. The 
first trial that I ever made of different cows' milk was more than thirty 
years ago. I bought a cow of a widow lady which the neighbors 
said was a very nice butter cow. I paid a large price for her. She 
came in shortly after I bought her and I did not feel very well sat­
isfied with her. I could milk her any time in a six quart pail. I 
bought another cow about the same time that gave a ten quart pail 
running over full, and I thought was a much better cow. There 
did not seem to be much difference in the milk. It all went in with 
the rest of the herd together. Tlle next winter No. 1 was giving 
four quarts per day and No. 2 seven quarts. My wife suggested 
that we try the two separately, so she took two days of each which 
rr.ade eight quarts of one and fourteen quarts of the other, set it, 
skimmed it and I churned it in a can, and from the eight q:.iarts we 
got lacking one ounce of two pounds of very nice butter, and from 
the fourteen quarts we got one and one-quarter pounds of very 
poor frothy butter. I tell you this was an eye opener for me~ and 
from that time to this I have not kept a cow in my herd for any 
length of time without knowing what kind of milk she gave. 

Pardon me for citing one more case in point, and I do it to 
impress upon the mind the importance of this matter, for I believe 
on this particular point more then any other turns the success or 
failure in dairying. Some years ago I sold to one of my neighbors 
a Jersey cow in the fall of the year. He had another cow at the 
time about the same size and which looked very much like her, though 
not a Jersey. He said she was a very nice cow and if the one I sold 
him was as good he would be satisfied. They both calved in 
J annary. He fed them both alike and they made twenty pounds 
butter per week, the two. He was very much pleased. I asked 
which he thought was the best, and he said there was not mueh 
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difference, they gave the same amount of milk, and there did not 

appear to be much difference in the quality. I persuaded him to 
try them separately for one week. He did so and the next time I 
saw him, he said, "\Vell, Ellis, I am beat. The cow I had of you 
made twelve pounds and nine ounces and the other only eight 
pounds, and no man in the world could have made me believe it if 

I had not seen it with my own eyes," and he said the cow I had of 

you made much the best butter. He said there was not much 

difference in the milk, but a very marked difference in the cream. 

I have given these two instances (and I might repeat them almost 
indefinitrly) to show, as I have said before, the importance of 
having the right kind of machines to work with. There are hundreds 

of cows kept in this State, the owners of which would be better 
off to kill, take their hides, and give their meat to the hens than to 
keep and feed them. I am not blowing for any particular breed. 

, I am not a dealer in any kind of stock, but I do want to impress 

this upon your minds that it is very much more profitable to feerl 
Cl"'WS that will make 300 pounds of butter in a _year than those that 

will make only 200 on the same feerl. Good cows are not all con­

fined to one hrce(t You will find them in most all herds~ though 
more in some than in others. I think the Channel Island cows 
which lrn.ve bet1n hre\l for centuries especially for butter, are tl.ie 

most profitable all things considered for the dairymen of Mairre. 

But I would not a(hisiJ those having other cows to sell them off at 

a sacrifice and pay high prices for others to take their places, but 

test the cows you have. Very lik£~1y you have some good ones. 

Breed these to a tl1urnughbred hull of some good butter strain and 
dispose of your poor ones as soon as possible, and replace them with 

some you know to he good. 
Next you want to understand thor0ugbly the nature and require­

ments of the mad1ine you are dealing with. It takes a certain 
amount of food to keep it rnnning and the animal will take that 
every time before they give us any return. vVe want to make this 
loss as small as possible. A certain amount of this food is used for 
fuel to keep the animal warm. The temperature of the body is about 

98° so you see if we keep them in a tie-up where the temperature is 
30° it will take about double the food to keep them warm that it 
will if it was 60°. Hence the need of tight, warm cow stables. 
Next, physical foree is supplied by foo<l. Every movement or exer­

tion draws on tlie food they eat, so we want to keep our cows as 
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quiet as possible, giving them no more exercise than is absolutely 
necessary. Then there is a constant waste of the system going on 
all the time which must be supplied by foocl. Suffering from any 
cause whatever increases this waste. Every observing dairyman 
knows that when his cows are uneasy, nervous, excited or restless 
from whatever cause they invariably shrink iu their milk. ,vhy? 
Because it increases the waste and thus draws more from their food 
and leaves less to go to milk. Not only this but it hinders the 
digestive and secretive organs from performing their proper work. 
So we want to keep them just as warm, comfortable and happy a.s 
possible. ,vhen we have looked after all these things we have 
reduced the maintenance ration down to the minimum. 

Right here I may as well bring in the matter of kind treatment 
and regularity in every detail, any harsh or unkind treatment that 
causes nervousness or suffering takes just so mud.1 from the profits. 
·when possible have the same person care for and milk the same 
cows. Have all chores done at the same time each day. \Vhether 
fed twice or thrice, watered once or twice, let it always be at the 
same hour, and the same with the milking. Then they know what 
to expect and when to expect it and are contented the rest of the 
time. But when the chores are done when most convenient or at 
any time of day that happens, they are in a constant state of uneasi­
ness and exp,ctancy and are never doing their best. 

Next comes the feeding problem. This calls for more careful 
study and experimentation than any other in all our farm manage­
ment. Happily we are not left to gNpe in the dark. Science comes 
to our aid. Chemical analysis gives us the different elements of 
which the feed is made up. The particular office of these different 
nutrients in the animal economy are also now well defined. Now 
don't say you want no book-farming, for I tell you ihe farmer who 
is not willing to take all the information he can get from whatever 
source it comes is going to get left. Not that I would have you 
belieYe al) you see published in books and papers called science by 
any means, but when the chemist tells us corn meal for instance is 
made up mostly of carbonaceous or heat and fat producing elements 
and but very little of the alburninoids or bone and muscle producing 
matter, and we take a pig and feed him on corn meal alone and find 
in a short time we have got a lump of fat without legs sufficient to 
hold him up, we must admit he is right because it agrees with prac­
tice. And when they tell us there is practically as much albuminoids 
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or rnmwle producing elements in skimmed as in whole milk and we 

tuke two calves and feed one on skimmed and the other on whole 
milk and find one has as large a frame as tbe other we are bonnd to 
say they are right. So we must prove all things anc1 profit by that 
we find true. There is no crop the farmer produces but has all the 

different elements in it only they are found in different pwportions in 

different plants. So with all our cattle feeds. There is none bnt 
have all the elenwnts of nutrition in them, but some are richer in 
certain elements than others, so we must make up the ration wanted 
to correspond with what we want to produce as nearly as we can. 
Here comes in a very perplexing problem an<l one which reqnires a 

great deal of study and close observation to determine. 
Animals are not all alike in their makenp and in their trndencies. 

Some are indined to take on flesh at the expense of the milk pail; 

others nm to milk and grow very poor, wtiile otllers still give a b.rge 

mess of milk not very rich, aud still others give rich milk but a 
very small mess. All these tendencies h~vc got to be tak1·11 into 
the account in making up the ration of each animal if the higLest 

point of attainment is to be reached. The animal stomach is cap:11-Jb 
of doing a certain amount of work and doing it so as to get all the 

benefit from the food eaten. You may (ffowd more through the 
animal but a portion of it will be lost from imperfect digestion and 

assimilation. As it takes a certain amount to supply the wastes of 

the s:ystem for which we get no return, the larger amount above that 
we can get them to eat, if properly cligestecl and assimilutecl, the 

greater the profit, because the smaller the percentage of loss. Good 
hay contains all the elements of nutrition, and in fair proportions 

for the productions of milk and butter, but it has long been known 
by all our intelligent feeders that it was not profitable to feed alone 
because it is too bulky and the animal stomach can not thoroughly 
work over enough of it. Hence the custom of late of feeding quite 
largely of more co1Jcentrated feeds. But I think there are but few 
farmers who have got down to the minimum on coarse fodders or 
up to the maximum on concentrated feeds in order to attain the 

largest amount of profit. In these days of low prices and small 
margins here is a matter worthy our most carefnl consideration. I 
think if our experiment stations would take hold of this matter and 
by thorough and careful experiment show us the relative amount 
of coarse and concentrated feeds that would give us the largest 
returns for the outlay, they would confer a greater benefit upon the 
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stock men of the State than in anything they could take hold of. 
As far as my experience has gone, the smaller the amount of coarse 
foods in proportion to tlie fine the greater have been the profits; 
and as far as I have been able to learn from others who have kept 
debt and credit accurately the results have been the same in almost 
every case. A large part of the experiment:-~ that have been made 
in feeding have been to determine what method would give the largest 
results without regard to net profit. 

Let me cite a case : At one of the institutes held a year ago, one 
of the speakers advised fifteen pounds of hay per day as a fair ration 
for an ordinary sized cow. One of the farmers present said his 
cows would eat twenty-five pounds and he believed they were the 
best judge of how much they needed. So the next winter when his 
cows came to the barn he thought he would experiment a little. 
He commenced giving them twenty-five pounds per day in five feeds 
with a liberal grain ration, and weighed his milk for a certain num­
ber of days. Then he cut them down to fifteen pounds per day for 
a whi1e, and weighing again he found they had fallen off in milk a 
trifle over one and one-fourth pounds per day per cow. vVithout 
stopping to figure cost or profit he ju 1nped to the conclusion that 
he had knocked the light ration theory higher than a kite, and so 
declared. If he bad figured the experiment out he would have 
found his extra amount of milk cost him ten cents per quart, or 
when he was feeding twenty-five pounds per day his milk cost him 
three cents per quart, and when he fed fifteen pounds per day it 
cost him only two and one-half cents. If he was making butter it 
would make four cents per pound difference in cost, and in these 
close times that is an item worth saving. Thus you see the matter 
of feeding if we wish to succeed demands our most careful study and 
experimentation. From what knowledge I have been able to gather 
up to the present time, I should say about three-fifths by weight of 
the ration for milcb cows should be made up of coarse foods, such 
as hay, straw, corn, stover, etc., and two-fifths of concentrated 
feeds, such as corn meal, oatmeal, cotton seed meal, shorts, etc., or 
from twelve to fifteen pounds of one, to eight to ten of the other for 
an ordinary sized cow from eight hundred to ten hun<lred pounds 
live weight. But I am by no means certain these figures are 
correct, but am still seeking for more light and better knowledge. 

If the dairyman intends to raise his own feed for liis cows ( which 
I think every farmer should do,) I think he cannot do better than to 
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raise corn and oats and peas mixed. Grind his corn on the cob 
and give his cows about six or seven pounds of cob meal and about 
four pounds of oat and pea meal per day, and he will find it a most 
excellent ration. If he buys his feed he cannot do much better 
than equal parts corn meal and cotton seed with about one-half as 

much shorts by weight. 
Then the matter of cleanliness comes in which must be strictly 

adhered to in every particular, from the cow stable to the butter 

firkin, for when dirt, filth or bad odors of any kind once get into the 
milk they never can be eradicated. 

First-class butter ( and no other can be made to pay) can never 
be made except from perfectly pure, clean cream. Have Jour tie-up 
so arranged that it will be but little work to keep the cows clean, 
and if they are kept clean there will be little trouble with dirty milk. 
Plenty of sawdust is a very fine thing about a cow stable. It readily 
absorbs all the moisture, and is a remarkably good deodoriz~r. 

I have thus far said nothing about the different methods of manu­
facture whether b_y private dairy or the associated plan. That must 

be governed in a great measure by circumstances. Just as good 
butter can be made and as good profits realized from the private 
dairy as any other if circumstances and conditions are favorable. 
Near all our cities and large villages butter can be made and furn­
ished to private customers at better prices than can be obtained for 
creamery butter-. But if the butter has got to be shipped away and 
sold in large lots the as~ociated system is much the best, for the 
product is more uniform in qut.1lity and brings in wholesale markets 

much Letter prices, often enough more to pay the entire cost of 
manufacture. Again, cream can be collected and butter made at one 

place cheaper than at fifty different places, and sold at less cost in 
one lot than in fifty lots. Then another thing which is of more con­
sequence oftentimes than all the rest, it relieves the household of a 
great burden of care and labor. ·where the neighborhood is not large 

enough to run a full fl.edged butter factory, a half dozen neighbors 
can associate themselves together and one of the number finish off 
a room somewhere in his buildings, collect the cream, make and sell 
the butter, and tile time he is not engaged in that he ean work on 
the farm, so there is no time lost, and but little money invested, 
while all the ud vantages are obtained that would be in a large 
business. But in whatever way done remember always that a first-
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class article will always sell at a remunerative price, while an infe­

rior artiule will not pay for making. 

Now, brother farmers, here is an occupation for all classes, the 

young, those in middle lite, or the old, whicb I believe will prove 

both pleasant and profitable. There is no occupation whicll offers 

greater iuducC'ments to the young man of brains, educ!ltion and cul­

ture, or where he has more chance for thought, study and scientific 

research and where extra care and attention will find better reward 

than in business dafrying. 

From a long experienee I feel perfectly safe in recommending it 
to you, one and all. I believe if you will go into it with all the 

energy and intelligence of which you are the possessors, it will make 

your old run-out farms again blossom like the rose; make your hill­

sides anct valleys grow greener; give you broader fields of waving 

earn and grain ; fill your barns and bins fuller in the golden harvest ; 

give you fuller wallets, thus enabling you to beautify and adorn youe 

homes, making them more pleasant and attractive, and will surround 

_yuun,elve::; wiLL rnore of U..1u cowCori,s and luxuries of life. Your 

sons and daughters will ding more closely around the old homestead 

instead of drifting into tlie cities or away to the far \Vest, thus build­

ing them up into a higher and nobler manhood ancl womanhood and 

preparing them to fill the plact~ which God in his infinite wisdom 

intended the farmer should occupy, the front rank in society. 
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LEA.KS ON THE FAR:M. 

By F. S. ADA;\15, Member of the Board, Sagadahoc County. 

One of the most important lessons to be learned by every man 
who would get on in his calling is the art of economy. This applies 
more forcibly to farming than to any other occupation, from the fact 
that we farmers as a rule are engaged in so many difforent branches 
of farming, that there is more of 5, chance for a waste if economy is 

not practiced. So on this question depends almost entirely the 
success or failure of the farmer. The business of farming is one in 
which no man need fail who uses prudence, is industrious, persever­
ing and economical. The farmer feeds and clothes tlw world and 
every product of the soil h:1,c; its waiting custo:n2n, but there i., a 
constant complaint that farming don't pay, ~nd many are leaving 
the farms and going to the cities an<l vilbtgPs. It is not my purpose 
to attempt to point out all the causes which tend to bring failme to 
the farmer, but to mention a few of the more common r('asons why 
many fail in their business. In most every instanue it is hecanse of 
too many leaks on the farm. A leak will just as surely drain a 
man's pocket as it will a b:1rrel, and if there are several k·aks in the 
barrel it will run out as fast or faster than you can tnrn in at tlle 
bunghole. 

One of the leaks upon many farms, I will not say all, is a waste 
of time. lT nfortunately, habits of indolence and procrastination 
once firmly fixed CJ.1n1ot be suddenly thrown off, and the man who 
has wasted the precious hours of life's seed-time finds that he cannot 
reap a harvest in life's autumn. There is a saying that cannot be 
too often repeaterl that "lost wealth may be replaced by industry, 
lost kno\vledge by study, lost health by medicine and tern perance, 
but lost time is gone forever.'' The men who achieve the greatest 
things on this globe do them by steady, unremitting toil. They 
have a genius for hard work-the most desirable kind of a genius. 
"A continual dropping wears the stone.'' A little done this hour, 
and a little the next, hour by hour, day by day, and year by year, 
brings much to pass. The largest houses are built by laying one 
brick upon another. So with our farms. If we drain that wet and 
springy place this year, and clean the rocks off of another piece 
next year, we shall soon get all over our fields and have the pleasure 
and satisfaction of having the best place in town. If this leak of 
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waste of time or indolence does not exist there is not much danger 
but what the other leaks will be taken care of. 

While we thus urge upon farmers the necessity of economizing 
time let us not be misunderstood. We advise no such saving of 
time as will roL him of necessary recreation or sleep, nor time to 
read and keep himself posted on what is going on in the world. 
This may be carried to the other extreme, and a man may try to do 
much more than he can possibly attend to, so that some things have 
to be negleeted. This must of necessity cause a waste. The man 
who would get along must single out his speciality, and into this 
must pour the whole power of his activity; all the energies of his 
hand, eye, tongue and brain. Broad culture, many sidedness are 
beautiful things to contemplate, but it is the narrow-edged men ; 
the men of single and intense purposes, who steel their souls against 
all things else, that aecomplish the hard work of the world, and who 
are everywhere in demand when hard work is to be done. The 
great state of New York which leads the Union in commerce has 
but one port on the ocean. The state of New Jersey has several, 
but so poor, that all of them with their shallow water and narrow 
limits ar2 a miserable substitute for one good one. \Vhat is the 
result,? The harbor of New York is whitened with the sails of all 
the world; while the sailors shun the shallow harbors of N cw J crsey. 
So with human talent. One well cultivated, deepened and enlarged 
is worth a hundred shallow faculties. So with the farmer who con­
centrates all his efforts on one or two special crops ; he ·will not be 
so likely to neglect something and thus bring about a loss, as the 
former who is cultivating a great variety of crops. I remember one 
time when I was a boy of buying a knife that contained half a dozen 
blades, two or three corkscrews, a file, a small saw, a toothpick, a 
pair of tweezers, all of which were so wretchedly adapted to any of 
the purposes that it was soon thrown away in disgust. In ninety­
nine cases out of a hundred, the old adage proves true that "a Jack­
at-all-trades is good at none." 

One of the most common leaks upon the farm is the waste of fer­
tilizing material. Amongst these may be mentioned the liquid 
manure. We are told by the chemist that the liquid is nearly as 
valuable as the solid. If this is the case, how much runs to waste 
on the farms in Maine? Enough to pay all the indebtedness of the 
State, cities and towns, in a few years. How can the farmer 
expect to succeed with such a waste going on? Besides it requires 
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the same time to handle the inferior material and thus a double loss 

occurs. 
Thci farmers of Maine are annually paying out thousands of 

dollars for commercial fertiliz~r, and at the same time letting 
thousands of dollars of fertilizing material waste for want of proper 
handling. Farming must certainly be a good business. If it was 
not the farmer could not live at all under such a system of waste. 
The question may be asked how can this be stopped? I would say, 
buil<l barn cellars or manure sbeds, use absorbants round the 
stable, save everything that accumulates on the farm in the shape 
of decaying vegetables and other refuse matter, and deposit them on 
the compost heap. It is a generally recognized fact that the 

manure heap is the farmer's bank; therefore he should guard it as 
thongh it were dollars and cents deposited in a savings bank, and 
try to add to it year by year. 

Keeping inferior animals, especially milch cows, is another leak 
wllich is not fully realized. The difference between a good and a 
poor cow means a difference of tbirty-five to torty dollars to the 
pockets of the farmer for each cow. A poor cow oea,cs an annual 
loss of from fifteen to twenty dollars while with a good cow tliere is 
a profit of that amount. I recently noticed an account of an experi­
ment at the New Hampshire Experiment Station. Two cows were 
taken for the experiment, one the best and tbe other the poorest at 
the Station. The object was to find the difference between tbe two 
cows in the cost of producing a quart of milk. The average cost of 

a quart of milk from the good cow was a frndion over one and one­
half cents, while from the poorest cow it was a fraction over four and 
one-qua: ter cents. The average cost per quart from the whole herd 

was two and three-fourths cents. How important it is, then, for 
the farmer to test his cows and keep only the best. The same is 

true of all other farm animals. Tbe cost of keeping a poor, old 
broken-down horse is fuily as much, and of ten more than the cost of 
keeping a sound and healthy one; and the amount of labor each is 

able to perform is vastly in favor of the superior animal. Keep 
only the best should be tllf! rule that should apply to all farm 

animals. 
Poor feed or feeding in a careless, slip-shod manner is another 

leak. If an animal is fed just enough to sustain life, there will be 
no profit either in the production of beef, butter or mutton. The 

good feeder is the man that makes the profit by keeping the animals 
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at their best all the time. I can remember when the farmers in the 
town where I live rlid not feed grain to their cows to any extent. 
The result wa-1 that their cows were dry nearly half the year and 
were kept at a loss. An experiment was recenLly tried at the same 

experiment station I have already mentioned, to find the difference 
in the cost of a quart of milk between a good and poor dairy ration 
fed to the same cow. ·when the cow was fed the best of five dif­
ferent rations the cost was about one and one-third cents. When 
the same cow was fed on the poorest of the five rations the milk cost 
five and one-third cents, and this experiment was with the best cow. 

If it had lwen with the poorest cow no doubt a quart of milk would 
have cost four times as much. 

Neglect to perform necessary labor at the right time is another 
leak. Instead of your work driving you, drive your work. "\Ve 
know of no occupation where promptness in the performance of 
necessary work is so important as in that of farming. The delay of 
a few days in planting the crops in the spring may prove disastrous 
as far as that crop is concerned. If we start in behind in the spring 
we are apt to keep behind all through the year. ""\Ve will be planting 
when our neighbors arc hoeing; and hoeing when they are haying, 
or else letting the crops go without being hoed and given up to the 
weecl-3, which is ~oo often the case with the m'.ln who is behind with 
his work. Brother farmers, make up your mind that you will keep 
ahead of your work and also ahead of your bills. 

The inconvenient arrangt'ment of farm buildings, fields and pastures 
is still another serious loss. Have your buildings arranged so you 

can take care of the animals with as little labor as possible and have 
them comfortable. Have the water convenient, in the barn if 
possible. Have things "handy," and you will get along faster, 
easier and better with your work and have more time for reading 
and the Pnjoyment of the social faculties so much needed by farmers. 

Poo: ft'nees is another serious loss. It will cause more trouble 
amongst neighbors than any one thing, besides running the risk of 
having crops destroyed. And then it is a serious drain on the wood­
lot to go every year and cut the young trees for fencing. Building 
old fence is the most unsatisfactory work that is done, for when you 

get through you have nothing to show for your labor. As eheap as 
wire is now there seems to be no excuse for old fences. 

The crt'clit system causes the financial death of many farmers. 

Pnrdmsing the necessities of life in small quantities and running an 
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account at the village store is poor economy, for the reason that 
they can be bought for lower prices proportionally in large quanti­
ties for cash, be~ides the saving of time spent in making the pur­
chases. The merchant who trusts out his goods must charge higher 
prices. It is better to pay cash when you get your goods even if 
you are compelled to borrow money in order to do so. The farmer 
who keeps a year behind with bis bills paying last year's grocery 
bills and last year's taxes this year, is not prospering. Take this 
for your motto-'' pay as you go.'' 

Poor and inferior farming tools and not taking care of what you 
have is another loss to the farmer. No farmer can afford to use 
poor farming tools in these days of sharp comp8tition. He must 
have the best of plows, harrows, etc., and a good team to draw 
them. ·with the improved plows that we have now, and a pair of 
horses, one man can do more work in a day than two men and two 
yoke of oxen could formerly. If he is engaged in dairying he must 
have all the improved implements and machinery for making butter; 
for by so doing he will save a vast amount or labor for his wife, 
and will make a superior article of butter. 

In the haying season, without the use of the improved haying 
implements the farmer will find it an expensive undertaking to secure 
his crop of ha.y. A mowing machine is necessary, of which there 
are so many different kinds that it seems as if every one might be 
suited. Also there will be needed a hay tedder, horse rake, horse 
pitchfork, carts, and a number of band rakes and hand scythes. 

Then after a farmer gets the proper tools he should take care of 
them. If they are left out of doors exposed to the sun, rain and 
snow the year round, loose joints, cracks and rust are the results, 
causing more damage than all the wear given them when in use. 
,ve read ''that order is Heaven's first law:' How can a man 
expect to prosper when violating this law? Tools of all kinds left 
where last used so that neither the man who used them nor any one 
else knows where to find them. An implement, with ,proper care, 
may be made to last a lifetime, but will quickly be destroyed or 
made useless when left exposed to the weather. "Have a place for 
everything and keep everything in its place" is a motto that we ought 
to have framed and hung over the barn door where we can see it 
every time we go in to the barn. 

Losing too many boys and girls from the farm is another leak. 
Boys are leaving the farms and going to the cities. We have evi-
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de nee of this fact all over New England, in deserted f~rms and 
buildings going to decay. If we could induce the boys to stay at 
home on the farm the agricultural future of the State of Maine would 
take care of itself. There must be some cause for the boys leaving 
the farm. If we can remove the cause the evil would cease to exist. 
Many leave the farm because they are allowed no privileges and 
pleasures, and see nothing in farming but hard work and little 
money. Strive to interest the boys in their work. 

Talk to them about the farm work, tell them your plans; give 
them something on the farm for themselves-a piece of land to 
plant, a yoke of steers, or a colt and when it is sold let them have 
the money, and not the father to take it as is too often the case. 
A professor in one of our "\Vestern agricultural colleges well says, 
"If _you wish to make your son like his business, place him in 
responsible places, trust him, consult him about the work he is to 
do. Let him do part of the thinking. Give him nearly the sole 
care or responsibility of something on the farm, the fowls, the pig, 
some of the stock or the garden. Suppose he does not do every­
thing just as you would, advise him, it is much better that he should 
fail while he is yet young and has time to learn under your training 
then to fail when he gets into business for himself.'' 

And I will say to the young man ,Yho thinks of going to the city 
to find a business, bny some of the farms that are. for sale in the 
State of Maine, stock them with good dairy cows or sheep, and in 
my opinion you will stand a better chance to succeed and enjoy 
more of life thau you will to go to the city. 

The matter of keeping accounts or book-keeping is neglected 
amongst farmers. They seem to think that this accomplishment 
belongs to merchants and other business men, when in fact it is just 
as needful for the farmer. The fact th!lt the farmers escape total 
failure only goes to prove that farming is much aafer, and will stand 
up under more bad management than any other business. ·what 
should we s4y of the merchant who sells his goods without knowing 
what they cost? "\Ve should say that he would be likely to fail. 
But the farmer carries his produce to market without knowing what 
it cost him, so he is unable to tell whether he is selling at a loss or 
profit. Each department of fa.rm work should have a separate 
account. A complete inventory of farm products, stock and tools 
should be made once a year. Then an account of the expenses and 
income of each departmem kept and at the end of the year the profit 
or loss can be ascertained. 
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It would pay to keep a separate account with each crop raised, 
the cost of cultivating and the value of the crop raised. Such a 
record will be valnable to ascertain which is the most profitable 
crop, and tlie most ec,)uornical method of cultivation. There are 
many other ways where book- ke(·ping will prove valuable which 
will suggest themselves to those who adopt it. There are many 
reasons why we would urge upon farmers the necessity of book­
keeping. By keeping an exact account it will often save trouble 
with his neighbors or whoever he bas business with. ,vithout it 

he will never know how he is standing financially. It will be handy 

as a reference for dates and prices and be will not be so likely to 
neglect to settle his accounts. 

The lack of co-operation amongst farmers causes a loss. The 
merchant and the mechanic nndcr:-;tand tbis, and they all have tht:ir 

societies and organizations for mulual protection and benefit. By 
this plan of co- operation the farmer can obtain a better price for 
what he has to sell. By a whole community joining together they 
can send some one of their number to find a market for their appies, 
potatoe-i or whatever they have to dispose of, and not be oblige(_l to 
sell to the speenlator, thus saving the profit that he would make. 
The same is true of buying. By joining together and buying our 
grain, flour and fertilizers hy the car low::~ :.::::. ;::--~T~"'; noch, UTO Mn 

make quite a saving. 

And let us carry this matter into politics so far a~ to say that we 

will not vote for any man, be he republican or democrat who will 
work against the interest of the farmer. The Grange has accom­
plished a great work in this direction and it still has much more 
to do. 

And to sum it all up, attention to details is the great element of 
success. All suc~esstul men have been remarkable not only for 
general scope and for vigor, but for their minute attention to details. 

Like the elephant they can move colossal masses to pick up a pin. 

The general whose name rings in every ear and thrills a nation with 
pride, does not become a hero by lofty concep; i ,ns alone, but by 
the patient study of military details and a business-lik · eare for the 
food, dress and health of his men, ten thousand tediuus trifles 
attended to, ten thousand orders given and disappointments borne. 
"See the conquering hero comes" is an excellent tune, but before 

this he bas to march in the mud, pour over maps, and work bard 
problems after midnight, by a flickering lantern in a gusty tent. 

12 
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·while you were peacefully slumhering io a feather bed, he has slept 
on the ground in wet clothes, and been subjected to many hardships 
and exposures. He has brooded with ceaseless interest over mHitat'y 
problems during times of peace; he has kept his soul up in arms 
and his wits at his fingers' ends year after year, and now but not 
until now, has the steady fire of his life burned up into a national 
triumph. So you will find that the successful farmers are the men 
who look after the minute details of their business. They never 
consider them beneath their notice. Is it not the little things that 
in the aggregate make up whatever is great? '·Is it not the count­
less grains of sand that make the bearl1, the trees that form the 
forest?'' Is it not strange that in face of these facts men will neg­
lect details? Stretd1ing ont our hands to catch the stars we forget 
the flowers at our feet, so beautiful, S') fragrant and so various. 

IXTEXSIVE POULTRY CGLTGRE. 

BY DR. G. nI. TWITCHELL, Fairfield. 

In the changes to be noticed in evPry department of business 
there is a turning towards intensive nwthorls aod measures. Every 
condition seems to tend in this direction, every change only makes 
more necessa1y the praetices indiC'ated in this pa1Jer. That ponltry 
culture is profitable is admitted. Only thost> who utterly fail to 
recognize the conrlitions, qne:,tiou this statement, but even here 
there bas been a rndical change during the past few years. The 
business cannot be conducted as it once was, because the market is 
more exacting and price is to a larger rlegrt:e governed by rneri t. 
Intensive poultry culture is the application of business to this 
industry in accordance wirh the demands of to-day. 

The flocks left to themselves, to get their living during the rnm­
mer moo tbs as best they may, steal their nests and bring out their 
broods at pleasure, can not yield a fair return. Such method~ 
belong to the past, they have no place in the present, and in the 
future must be discarded. Intensive culture means the taking of 
the flocks and l10using, caring for, giving attention to, and feeding, 
with the one thought of realizing everything possible. It i~ an easy 
matter to urge attention to details, but when these are enumerated 
the business looms up before us as one of magnitude. The census 
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reports give the average egg production of the hens of l\laine at 

seven dozen yearly. The price received at shipping points along 
the line of the Maine Central for a series of years has averaged a 
fraction over nineteen cents. The income would be from $1.35 to 

$1.40 per head. Deduct the cost of keeping and the balance is not 

satisfactory, not encouraging. But let us look a step farther. 
Here is a breeder keeping five hundred hens. Ry giving them 
attention he realizect for 1889, an average of one hundred and 

seventy-five eggs, 14l2 dozen. Tt1ese sold for twenty cents a dozen 
giving a gross income per head of $:U)l i· This is intensive poultry 

culture. Let us carry our thought ~till another step. 

The expeuse of keeping a hen at present prices paid for grain, allow· 
ing them more or lt>ss liberty duri11g the summer, varies from one and 

three-fourths mills daily to four mills. The lower figures indicate 

what may be by studying tlie question of rations, and the latter 

what often is, the expense by nt>glecting all consideration of this 

question. If by intensive methods one obtains an average produc­
tion of 180-fifteen dozen-yearly per head, at a cost for keeping 
of two mills a day, the expeuse per egg will be practically four mills. 
If he gets but twelve dozen the cost increases to fhe mills, if hut 
eight dozen, eight mills, and if but seven dozen, nine mills or q,}most 

a cent eacb. Again, if this party sells his eggs for twenty cents he 
realizes three dollars, leaving a net income of two dollarE and 
twenty-seven cents, but supposing only twelve dozen are secured 

the cost rises aud tile income drops to two dollars and forty 

cents leaving the net balance but one dollar and sixty-seven cents, 

and if the total is but seven dozen the receipts will be but one dollar 
and forty cents leaving a balance of only sixty·seven cents after 

paying for feed. Admitting that the flocks can be made to produce 

fifteen dozen, as they surely do in rndividual cases, and that the cost 

of keeping is increased from two to four mills daily per head the 
same disastrous results will follow. It becomes necessary then that 

the annual product be increased to the utmost, while the cost of 
production be kept at the lowest possible figure. This is intensive 
poultry culture. It is cot visionary, not impracticable, but some~ 
thing real and tangible. If it be claimed that heavy burdens are 
falling on the farms, that margins are narrow, that competition is 

close, then there is surely the greater need for reaching steadily 

after the highest possible production, while seeking carefully to 

obtain this at the lowest cost. 
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On the one hand by a study of the laws of breeding the tendencies 
of heredity and the natural adaption of the animal it is surely possible 
to secure a larger product in the future than has been obtained in 
the past, on the other it is eqnally true that by a study of the food 
question, cost may be reduced while providing all the elements for 
extensive production. This is applicable to flocks large or small. 
The individual hen of any breed is best adapted for one line of 
work. If that line be followed the greatest profit and best results 
will be secured. The individual breeder is also best adapted to 
some special lines, and while it is true that possible profits may 
encourage one to enter new fields yet it is a serious question whether 
more would not be gained by following one's fancy. Intensive poul­
try culture covers all these questions because their consideration 
are necessary to-day. 

Here is a Leghorn hen bred for generations for highest production 
of eggs. Gradually there has come the form best adapted for that 
special purpose~ and this in and of itself would prevent her being 
most profitable for the market. The two extremes are not compati­
ble. The style and shape most desired in the market and which 
commands the highest price can never produce eggs by the side of 
the Leghorn just described. As years pass and the question of 
breeding is better appreciated, these points are coming into promi­
nence and receiving their proper share of attention. 

The Jersey of to-day excels as a butter cow, because for genera­
tions she has been selected and bred for butter product10n; and no 
animal can make beef as cheaply as the white-faced Hereford. Yet, 
if one casts one side the underlying principles governing each, the 
standard of excellence rapidly falls. This is a thought which cannot 
be too strongly emphasized, for success depends t1ntirely upon its 
recognition. All the breeding of the centuries, in every direction 
enters in to complete the work attempted by the breeder of to-day. 

As we pass beyond breeds which are only what men make them, 
and consider the food question, a great field opens for investigation. 
No one will deny that there is a difference in the value of food for 
producing what is wanted. Admitting this and it follows that there 
is a ration which will produce eggs or poultry at the lowest possible 
cost. This being true the whole question of balanced rations opens 
up for discussion. It is as applicable to the poultry as the dairy 
cows. 

It is useless to expect to secure a yearly product of fifteen dozen 
eggs on food rich in starch and sngar, at a cost of four mills per 
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egg. ThR food must be egg forming, rich in tbe albuminoicls. If 
any element be wanting production will be reduced There is no 
question of greater significance than thie of feeding. Egg food for 

eggs. poultry food for poultry, milk food for milk and butter too<l 
for butter; this is the problem now to be settled, and in settling the 
one great item is to obtain the supply of elements from those sources 
which will give what is wanted at the lowest possible cost The 

elements must be had but we should obtain them from most inex­
pensive sources, and cost per pound can never determine value, for 
it rests entirely upon power to produce. Intensive poultry culture 
is the production of the product at less expense per pound or dozen, 
and all that this implies is possible to the individual with small flol'.ks 
and multiplied duties. 

There is another field inviting investigation and to which the 
Maine Board of Agriculture has never before given extended atten­
tion, that of artificial incubation and rt>aring. The reason wl1y this 
has not been done is that the field is one that is exacting. One (:an­
not enter here save by surrendering other interests. Artificial incu­
bation is neither profitable or practicable unless one intends gruwing 
poultry by the hundreds. ,Vheu we attempt to supplement nature 

and do her work we attaC'k an intricate problem, one calling for 
careful and prolongEd investigation. It is such a complete change 
in customs and methods that no one is justified in urging its advan­

tages only as tbere is Ca!·efully set forth tlie u11derlsing conditions. 
By reason of the exacting demands tiJe farmer with his many 

cares will hardly find the incubator and brood.Pr a source of plPac;ure 
or profit, hut it is a fact that beea.use of the fiuancial rt'f;u\ts promised 
there are tliose who can aud will succeed in intensive poultry culture 
by the use or artificial means 

For thousands of years the mother hen has been the frit•nd of 
mankind because of her willingness to patiently perform the duties 
and bring forth the broods. If in the eaily stages of the wotld's 
history eggs were µlaced in ovens and chickt>ns were hatch1:d there, 
the business has never attracted nniver::-;al attention, and not until 
1848 did incubators begin to appear. Since then they have multi­

plied rapidly until to-day they may be countt:d by the hundreds. 
Some of these ara simply hot water machines proteeted so that the 
atmosphere of the room will not affect the temperature within, and 
the heat necessary is supplit,d with hot water; others are more 

elaborate, a lamp being used to supply heat to the water tank, and 
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automatic or electric regulators added to control the temperature. 
As to the results with either there is no question. The day for 
debate has gone. The incuhator whether home make or purchased 
will do the work, hut in engaging in the business on any extended 
scale the machine wantPd will he the one mc?st easily regulated, 
economically run, and promising lwst results. 

An illustration is here givPn of the '· Monarch," not because it is 

MONARCH INCUBATOR. 

the cheapest or neeessarily the best, but bimply and only because it 
is in quite general use, and gives good satisfaction. It is shown to 
illustrate tlrn general idt:\a of construction. 

More of these incubators are in use in l\laine than of ail others 
combined, and they are proving successful. For this elass of work 
buiidings must be specially provided and there is here presented 
sucll as are necessary to carry on an extensive business. First of 
all there must be a suitable batching room, one so located and pro­
tected that it will not be affected by outward ehanges in temperature 
and yet where eomplete ventilation may be secured. The diffieulties 
attending artifieial incubation necessitate t!Jat an even temperature 
be preserved in the room where the incubator is placed. The other 
buildings called for are the brnoder houses. 



FIG. 1-A BROODER HOUSE WITH HEATING ROOM IN CENTER. 
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In figure 1 may be seen one ')t these with the beater house attached. 
These illustrations are not giwn as the hest for the individual but 
simply to show the general wurking plan of the system. No one 
shoul<i embaik in this work without first visiting several like estab­
lishments and examining carefully the location, construction of 
builflings and internal arrangt·ment. 

The house here shown is 140 feet long and 10 feet wide, and has 
a capacity for 3000 chick:;;. 

FIG. 2-HEATER ROOM. 

In figure 2, one gets a good idea of the construction of the heater 

house, the location of the stove wliich must be below tbe pipes, also 

the position of the eold water tank. 
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Figure 3 dearly shows the locatio 11 and arrangement of the stoves 
and pipes In many cases only two pipes are used and the tank is 
set at the extrf-'rne end of lbt) building, feeding in to the return 

pirws. The simplicity of the wl1ole structure will at once be apparent. 

FIG. 4-SECTIONS OF BROODER APARTl\IENTS. 

In figure 4, the whole system of arranging the pens:and the construc­
tion of the mothers is clearly shown. This long building. ten feet 

wide, has a three foot walk at the rear leaving the pens seven feet 
deep. Partitions of tine wire netting are set up, dividing into pens 

five feet "ride, ~.in<l at the back siclc of these the pipes are extended 
either over or under the flooring where the chickens hover. 

In this case they are underneath. The mothers are simply a 
miniature table with four corner posts, having felt or cloth tacked 
all around, and us1wlly covered underneath with cotton wadding. 

The length of the posts 01 legs shoul<i correspond to the size of the 
chickens, so that w lll n they run under t be curtain they may be 

warmed and shelten•d The heat is supplied by the jacket boiler, 
the hot water pa~sing through two of the pipes to return again to 
the heater. 

When the chicks appear they are placed in the pens nearest the 
stove, anct as they mature. are gradually moved up the line until when 

eight or tPn weeks old they pass on into the market as broilers and 
,others take their place. Thus the crowding process is maintained 
throughout the season. 

"The heat to the mothers comes from under the floor as already 
indicated, and is provided by using a boiler-stove ( or stove with a 
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water jacket). This stove is placed in a pit about three and one 

half feet deep and connected with a SJStem of pipes. Tbese pipes 
are of iron, of one and one-half inches inside diameter, and are laid 
the whole length of tbe building, first going down one side of the 

pipe box and coming up the next oft side, turning them to go back 
again, and finally the fourth pipe is brought back alongside of the 
first one. To make it plain, it is only necesssary to say that the 
first and fourth pipes are side by side, and tllen the third and second. 
which brings the hottest and coldest pipes together. They are laid 
perfectly levE'l, the first pipe being connected with the stove to 
receive the hot water, whHe the fourth pipe is the return pipe to the 

stove. 
The pipe box is one yard wide and seven inches deep, the bottom 

being of boards or earth, as preferred, and the pipes are laid in the 
manner stated, on pit-:ces of 2x3 scantling ( or iron rods) to support 

them. The floor of the brooder covers the top of the pipe box. 
Through this floor is the two arnl one-half inch tube, which allows 
the warm air to come up into the mother. The tube is of wood, 
and about one inch in diameter. Bear in mind that no steam is 

used, the heat being derived from hot water flowing into the pipes. 

The pressure to the water is secured by placing a barrel on a plat­

form and connecting the barrel by a pipe and elbow with the return 
pipe to the stove. As the barrel is higher than the pipes and stove, 
the water is forced to every portion of the pipes. 

"The heated pipes in the pipe box warm the cold air ( which comes 
into the pipe box from without by tin pipes, half an inch in diameter, 
which extend outside of the building) and this rises as it becomes 

warm, and passes out of the tube through the floor, where it strikes 
the hottom of the mother and diffuses over the chicks. The air 

coming from outside (and heated) is pure, and the warmth is there­
fore constant ventilation. As it diffuses under the mother and 

escapes, it assists also in warming the brooder house. The floors 
are all underlaid wilh half-inch mesh wire netting, as a precaution 
against the ingress of rats." 

Chickens are easily educated. an<l by confining in snug quarters 

for a day or two soon learn where the warmth is to be found and 
hurry to its shelter when cold. Careful attention is given to the 
cleanliness of every part. Dry earth and fine gravel i3 used to 
cover the floor and this is removed at least twice a week. In no 
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place can one find greater compensation for cleanliness than in this 
business of successful poultry growing. 

It is comrJaratively an easy matter to hatch chickens by any 
method but in order to grow them rapidly and successfully skill and 
application are necessary. For want of these the poultry interests­
of the State suffer a heavy draiu. ThotBands of chickens are yearly 
ha 1ched, which never come to maturity. ,vhile some of the largest 
breeders m the country still cling to the hen, after a faithful trial of 
artificial incubation and brooding, there is no question but others 
have secured a still greater per cent of profit. by and through the 
advantages possible by the S} stem here described. Looking care­
fully aft.er cleanliness, ventilation and temperature a larger number 
are saved than would otherwise be possible, and under the forcing 
system here emploj ed are put on the market at an earlier date and 
at heavier weight than would be if grown by the old system. This 
artificial system must inen,ase hecause, by reason of western com­
petition, in the fall mouths, {;astern breEders will want to reach the 
market eadier than would be possible if we rely upon the hen to 
bring fortli the broods. Not only the demandr:, of tlie present but 
the probabilities of the future call for different methods in all lines 
of work, and espedally in egg and poultry produetion. The supe­
riority of the fresh products of New England over the cold-stored, 
western-grown stock must be emphasized and the best way to do 
this is to keep the rnarkcts supplied., the entire year, witll pouitry 

just suited to the most exa<.:ting demands. Here is a sure line of 
operations, but it is one demanding more constant and painstaking 
application, more careful study and the use of the incubator and 
a system of artificial brooding and growing. 

In feeding these motherless little ones nothing should be given the 
first twenty-four hours, that time being required for them to consume 
the food absorbed from the yolk Warmth and rest arc the essentials. 
Then commence to feed rolled oats or granulated oat meal, or bread 
or cracke1· crumbs moistened, not wet, in milk with bits of hard 
boiled eggs added. The tiny body cannot take care ot and digest 
hearty food in any quantity and the one aim and object should be to 
promote steady growth. Theu comes tlie baked bread made by 
mixiug oats, ground, bran, middlings, corn meal and a very small 
quantity of meat scraps and linseed meal. This moistened with 
skimmed milk, and a little baking powder added, is thoroughly 
cooked, put away for twenty-four hours and tlien pounded or ground. 
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Bits of cabbage or apple, 01 the tender green shoots of rye or oats chop­
ped fine will not only be relished but keep in healthy condition. Regu­
larity in feeding cannot he emphasized too strongly as nature adapts 
the animal to its surroundings and if the hours of feeding be H"gular 
there will be no loss, while if irregular it will be irnpossihl" 1 0 pn·­
serve perfect health and sec.:ure rapid growth. The best breed fur 
the broikr. a bird to weigh one and one-half to two pounds at eight 
or ten weeks, is the Plymouth Rocks or \iY_yandottes, or these crossed 
with Leµ:horns. using a L1·ghorn male. There is no hardier or more 
active chick hatched than the Leghorn and it grows very rapidly the 
first three months, the time in which broilers are perfected. The 
only cb:wgc desired hei11g a shorter leg and neck, the main 

poii,ls being a compaet holly, plump breast, short legs and as much 
fat as possible. Expuri1!ncecl breeders say that it costs five cents a 

pound to grnw a chi<:ken to dress four pounds. The better prices 
are secure<l in l\larch, April and May, and chicks to weigh oue and 
one-half pounds shoul<l he uot over eight weeks old. 

t-;trange as it may svem at first thought, it is a fact that hardly a 
successful grower of broilers on an extensive scale keeps a hen. 
This points to the division of tra<les, a fact to he emphasized. No 

man can secure the possible profit in artificial wmk of this kind 
unless he is able to give it his undivided attention, and no man can 

run his flocks wllo neglects them in the least. Here are two sepa­
rate and distinct lines of work. In combining, the highest success 
in either eannot be expected. Either will consume one's entire time 

and call for the exercise of his undivided talents. This is intensive 
poultry culture, and here is where the money is to be coined in the 

future. 
The entire cost of an outfit capable of taking care of 2,000 

chicks, will not exceed $1,000, and will command the entire time of 
one man. Tllis will cover ever_ything ready for work. If the oper­
ator does his own labor, the expense will be materially reduced, 
while if hot water home-made incubators are used, another great 
reduction may be made. This estimate is for a complete equipment 
of some of the most approved incubators now on the market. 

Beginners seldom succeed the first year, as there are many little 
details ~hat depend on experience. Those engaged in broiler rais­
ing do nothing else at that time. They get up early, remain in the 
incubator-room and brooding-room all day and until late. One can­
not raise broilers and engage in some other pursuit at the same 
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time, nor is it an easy business for women or children. Like every 
other industry, it means work and careful attention, and hired 
labor cannot be depended on. 

The one great obstacle to be met by the experienced breeder, is. 

the difficulty of obtaining a supply of fertile eggs in December and 
until April. Those who do but a comparatively small business 
have time to look after their hens and keep them in good laying con­
dition, but those who give their entire time to this ~pecial line must 
look elsewhere for their foundation stock-the eggs. 

It is idle to ex1wct to engage in artificial hatching and rearing and at 
the same time personally sutJerintend other lines. The farmer with, 
his many duties cannot give the time necessary to secure satisfactory 
results. This is especially a work for the specialist who can and will 

give his entire tirnt: to the production of the largest number possible, 
and doing this systematically there is no question but there is profit 
proportionate to the outlay of time and money. 

In the consideration of this question another phase deman<l .i. onr­

attentiun, that of duck raising. If broilers can be grown at a cost 

of fh·e cent a ponncl to weigh one and a half pounds at eight weeks,, 
anct to sell for forty ceuts a pound or more, during the earlie1~ 

months. ctucklings can also be grown to weigh four to four a~d a. 
half pounds in tlH' rnme time anrl at the same cost per pound. If 
these do not sell for as much there is still a larger margin of profit 

attending their culture. 
The fact so often quoted that only a very few succeed in this line 

of w01k, is no argument against the industry, but indicates how few 

there are who appreciate and pPrsistently apply the principles under­
lying success. The general treatment and management of ducks is 
much the 8anw as the chiekens, and he who patiently seeks to enter· 

into the knowledge of the <letails can finct no lwtter investment for 
capital or surer return for labor. 

The field of artificial hatching and rearing is fruitful to the student. 

and profitable to those who intelligently engage in it. The enthu­

siasm of the fever soon burns out and there comes the time when 
only the bard, prosaic facts of every-day work are to be found, and 
the clanger is that unless one prepares for this emergency he wiU fall 
by the way. . 

Here may be read the expfanation why so many rash in and so. 
few remain. ·with all that may be said in favor of the general line 
of poultry breeding intensively applied, and the still greater possi-
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bilities of this special field of artificial operations the fact remains 
that only here and there can be found those who patiently continue 

their labors year after year. 
The opportunities are many, the possibilities beyond any estimate 

attempttd in this paper, and the future promises a steady and active 
demand. All that is needed is the willingness and patience to deal 
with little things, to search for hidden truths and to follow the chosen 
path with the same zeal and determination manifeRted by the suc­
cessful man in any other vocation. Tbere 1wver can be an <wer­

production of the best; there can never come the time when a fair 
margin will not remain for him who produces at the lowest cost 
and at the proper time what the ma1 ket demands. Because these 

things are so, there is urged a study of this problem of intensive 

poultry raising in its many phase~. 
The door to the future of this business opens towards more 

systematiz~d methods. Flocks must be grown to produce eggs in 
winter. Buildings must be arrange<l and the foorl question studied 
with this in view. If there is any vacation let it be at the time when 

eggs are a drug in the market. Chickens must be matured earlier 
and put on the market during the snmmPr or earl_y fall mont,hs, and 
all this is possible hy intensive method,, wit bout artificial means, and 
then beyond are all the possibilities of this Luger field where by 
artificial hatching and brooding winter may be turned into summer, 
and the chickens and ducklings of August under old methods be 
ready for the spit in February under the new regime. 

Here is a field for inyestigation and experimentation. It has 

been tried and not found wanting, anrl the results should be inviting 
to those who are looking for financial success where it can the 

readiest be secured. No section of country offers better attractions 
or more enduring results than tlie good old State of l\Iaine, with all 

its natural advantages, with a rapidly increasing demand for these 
choicer products from the resorts springing up all along our sea coast 

and on our hillsides, there is every encouragement to engage in these 
special lines where, by intensive methods, succ£ ss is certain and the 
future of the farms of :Maine assured. 
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GROfflXG LAMBS FOR EARLY :\1AHKE1'. 

By E. F. BOWDITCH, Framingham, :\fass. 

I have bet'H in the shet:'p busint:'ss about ten years, beginning in a 
Vfl',Y small way and making np my mind I would raise lambs for the 
early market. It was a new lrnsiness for me, and one I had to 
study, and l bad some pretty 1:·xpensive experience; but f have my 
flock now up to about five or six hundred breeding ewes, and I will 
give you a little sketch of how I work them. 

I am breeding now one or two small flocks of thoroughbreds which 
of cou1 se I keep over. \Vhen I first began I bought my ewes thin 
in the spring, just after sheariug time, and fed them quite highly. 
One ohject which I had in starting in the business was to improve 
my pastures. I bought a worn-out farm of about three hundred 
acres, which I think cut fifty tons of hay the first year. It does 
better now. The pastures were such as you can imagine would be 
on such a farm. I put the slieep into my poorest pastures and 
hurdled them every nigl1t, beginning on the poorest part of tlie land. 
The hurdles I used were sections of picket fence eight feet long, and 
fastened together with a pin, put together zigzag, like a Virginia 
fence. By shifting the hurdles aftPr you have had your sheep in 
them two or three nights Jou give the land such a dressing that it 
doesn't forget it for years. It would seem at first to be a good deal 
of trouble to hurdle two or three hundred sheep; but by feeding a 
small amount of grain which immediately goes to help your top 
dressing on the pasture, you will find that the great trouble will be 
to keep the sheep out of the hurdles until you are ready to let them 
in. Once in a wliile in very rainy weather they hate to come out 
into the rain, because my hurdle is always in the open, and in that 
case you have to call them up with a dog, but as a rule a call bj· the 
shepherd brings them into the hurdle at once, and they are let out 
the first thing in the morning. 

The great trouble in supplying the early market is that you can­
not get :your lambs early enough. I have had a great difficulty with 
that, and the last two years I have bred to some extent the Horned 
Dorset which breed any tirne of year, so to have your lambs any 
time you like. In England they have been breeding many years for 
the Christmas market, the lambs being dropped in October or early 
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in November and they are plenty large enough for the Christmas 
market. They consider it a sad mistake to keep any animal out on 
frozen grass and I never found any economy in it. I always bring 
them into a pen as soon as the grass is actually frozen. The pens 
are as thoroughly ventilated as they can possible be. That is, 
they are always open. I have a <louble door, the upper half swing­
ing in and the under half out, and either one or the other is open all 
through the winter. When it storms the lower one is shut. vVhen 
the ewes are expected to lamb the doors are shut up during the 
night. A good many people have an idea that lambs have to be 
kept in a warm place, "bot house lambs" as they are called. But I 
find my lambs do better to turn them into an open pen as soon as 
they are twenty-four hours old, and they stand zero weather per­
fectly well. I know one year I had a great many lambs come all at 
once and was obliged to turn them when three hours old into a shed 
with the thermometer at zero, aud they did perfectly well. 

The sooner you can get your lambs to market the better you can 
sell them and the less risk you have. Therefore you want to ! eedi 
your ewes as highly as you can to make them _produce a full flow of' 
milk. Any hot grain like cottcn seed or corn meal before the ewes. 
drop their lambs is apt to do harm; but if you feed hay or clover· 
they will be kept in good condition. If you have to feed hay, feedt 
with it a mixture of bran and oil meal. That I have found to work 
best. As soon as the lambs are a few days old they will begin to 
eat a little meal, and in one corner of the pen where they are kept I 
have a place fenced off so that only the lambs can get in, and there 
keep a little grain for them. The mixture I have found best for 

them has been one part of oil meal and two of corn meal. The 
amount they will eat is perfectly surprising. I found by actual 
measurement and weight that a lamb ate a quart of meal a day, 
which is more than you would dare to feed to an old sheep, and 
gained over a pound a day. 

Question. At what age was that gain? 
J\:IR. BowDITCH, They would be about a month or six weeks' old. 

The object of forcing them of course is to get them heavy enough to 
sell in the market. The first year I began it took me from seventy 
to seventy-five days to get a lamb that would dress from twenty-five 
to twenty-eight pounds, and I have now got it down on the average 
to a lamb of over twenty-five pounds in six weeks. The whole 

13 
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thing is a system of forcing, and I have found by experieuce that if 
the ewes have to be forced too much a good many of them am apt 
to get trouble with their back; so that afttr y0ur ewe has raised her 
lamb she is generally in better condition than when she is barren, 
and if you have sold the lamb off her you can sell the ewe for more 
than you have paid for her, anrl in that way turn and buy again. 

There is more money to be made in sheep at common farmer's 
prices than in any other branch of agriculture that I know of that is 
open to New England. All up through the Connecticut river valley 
in Massachusetts, in New Hampshire, and in this section there are 
hundreds and hundreds of low grade lambs that have no care at all 
taken of them except what they get in the pasture. Buyers are out 
after those lambs which have never been a cent of expense to the 
farmer. They buy them for three dollars and three and a half, as 
the standard price. When you can buy your ewes for three or four 
dollars and are pretty sure of getting a dollar and a half for the clip 
of wool on them, it is a very good interest on the investment. 

Question. How do you prepare your ewes in the fall to secure 
early lambs? Does it not require preparation to get them to breed 
sufficiently early? 

Mr. BOWDITCH. Ewes will usually breed early when they are fe<l 
well. If you can combine the two things you want to do by feeding 
your ewes better, you accomplish a double result-cause them to 
breed early and top dress your pasture at the same time ; but you 
cannot be sure of having them come in when you want to. Lambs 
fetch the highest price in the market about this time. ·w ashington's 
birthday is the old standard time, and sometimes it is just as it 
happens. If they have any big trade dinners or celebrities coming to 
town the hotels want a few lambs, but as a rule there is not much 
demand for them until late in February. 

There is a fact that we do not look at as we ought. We complain 
that our pastures are not what they used to be, and they are grown 
up to bushes. I can assure you from my own experience that you 
can make sheep eat huckleberry bushes, though they don'L like to do 
it. I changed the best huckleberry pasture in Middlesex county 
into a pretty fair pasture by making the sheep do that. You can 
keep your sheep as well as you want to and have them do that. 
The way I do it is to overstock the pasture and feed a little grain, 
and they must have some grass or other green herbage to fringe 
their stomachs and they will eat almost anything. In England they 
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call their sheep ; ·manure carriers,'' and they send them up into the 
hills and heathers, and all about, and bring them in at night and 
hurdle them and do their top dressing in that way. They hurdle 
every piece of land they want to plant and make their sheep do the 
manuring. 

Question. ·what are your fences generally? 
l\ir. BowDITCII. l\ly fences on the farm are old tumble down 

stone walls. For sheep a few stone and barbed wire make a pretty 
good fence. 

Question. Do they ever cut themselves in trying to jump over? 
Mr. BowDITCH. Yes, but they do not try it the second time. I 

alwa_ys like to see them do it the first time. One barbed wire on the 
top of a fence will teach them to bellave tllemselves. 

Question. You spoke of Horned Dorsets for breeding purposes. 
,vhat are you using for these early market lambs? 

l\Ir. BuwDITCH. Almost all of tllem are Hampshire Downs. l\fy 
rams are Hampshires. They are mostly grades that I raise for 
market. I spoke of being seventy-five days in getting a lamb ready 
for market. That was when I did not take pains enough in picking 
out my thoroughbred male. But the use of a large Hampshire ram 
has made a great difference. 

Question How much wool does the Horned Dorset cut? 
Mr. BowDITCII. I cannot say from my own experience because 

when I made my first importation it was a year ago last July, and 
they were shorn in June and trimmed again when they were put on 
board in July. I sheared them in April so it was not much more 
than a fleece of nine months and a half, and that was between seven 
and eight pounds. But their record on the other side is nearly 
eleven pounds. 

Question. vVhat are the characteristics which you secure from 
using the Hampshire Down males r 

Mr. BowDITCH. You get a very large, square, weighty lamb 
with the black legs which the market prefers. 

Question. How do the Hampshire Downs compare with the 
Shropshire sheep ? 

l\Ir. BOWDITCH. They are a very similar sort of sheep, if any­
thing a trifle heavier_jn weight and a trifle more wool. 

Question. What amount of grain do you feed to your sheep? 
Mr. BOWDITCH. I feed them liberally upon grain, from a pint to 

a pint and (half of a mixture of bran and oil meal and corn meal 
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when the ewe is E.uckling her lamb, and as soon ae I wean the lamb, 

I feed hay with a small feed of grain perhaps. If I have poor 

fodder I increase the grain so as to keep them in fair condition. 

Question. Do you use the old or new process oil meal? 

Mr. BowDITCH. I feed the old process. That has about four per 

cent more of oil than the new process. The new process meal I 
think has been very much improved. I am just now trying an 
experiment with a couple tons of it. 

Q11,,estion. In forcing lambs how much of that do you feed? 

l\1r. BOWDITCH I would put about one-third of old process oil 
meal to two-thirds of corn meal for lambs. For the ewes I make a 
mixture of one part of old process oil meal and one of bran and one 
of corn meal. I have tried middlings, but not long enough to test 
them. My impression is that they are better for pigs than for sheep. 
Oats are first rate for lambs, but it is a great deal better to bruise 

them than to feed whole. If you try to feed them whole and the 
lamb is hungry, he will get so many in his mouth he cannot swallow 

them, and I have lost several from choking. But when bruised they 
are a first-rate food. 

Question. What amount of clover hay, corn and oats would you 
recommend before ewes have dropped their lambs? 

l\fr. BOWDITCH. If I had good cloYer bay and my stock was in 
good condition I would not give them any grain until after they had 

lambed. From the time my ewes go to grass in the spring I feed 
just enough grain to keep them in proper condition. I always feed 
a little bit to get them in the habit of coming into the hurdles at 
night. But on a moderately sllort pasture, what we would call a 
pasture a little bit over stocked, a quarter 01· an eighth of a cents' 
worth of grain a day is enough. 

Question. Then you don't resort to artificial processes to secure 
early breeding? 

.Mr. BowmTcr-1. I am trying to, and I have had a great many 

theories, but they have all failed. I haven't been able to solve the 
problem. The same flock varies in different seasons and you cannot 

account for it. 

Question. Could you use for your breeding purposes ewes you 
secured in Maine? 

Mr. BowmTCH. Those I bad come from this way had too much 
coarse wool. I like a closer wool. The looser-wool breeds cannot 

stand the climate or the wet storms. 
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I have tried different mixtures of grain and since I have come 
down to a mixture of one-tbird oil meal and two-thirds of corn meal 

I haven't been able to discover that I have lost a lamb. I let the 
lambs have as much as they will eat of that. I have had lambs eat 
over a quart a day of it and gain over pound a day. I had a 

Horned Dorset that I,.fed on ~a mixture of bran, oats and a very little 
oil meal, and when 102 days old it weighed ninety-eight pounds. In 
forcing lamb(my aim has been to have them gain a pound for every 

day they are alive. I lrnve:reached that point in individual cases. 
A lamb killed under six weeks old will shrink not over forty per 
cent perhaps, an::l sometimes even less than that, and when they 

grow older: they~ will shrink sometimes more than half. When you 
turn your lambs to~grass they naturally shrink. I stop killing the 
first week in l\lay. The thoroughbred lambs I raise are not fed in 
this way. I purchase my ewe sheep in the spring when I make my 
flock good. 

Question. Can you make your flock do as well the first year as 
you can after youthave got them wonted to the farm? 

l\Ir. BowDITCH. I have had no trouble because I always have the 
bulk of my flock old sheep, and the new ones come in and get into 
the habit of behaving themselves as they go with the rest. 

Question. About what weight of lamb do you dress? 
Mr. BOWDITCH. They!want them to dress from twenty-five to 

twenty-eight pounds. I killed one lamb twenty-nine days old that 
dressed twenty-three and a _half pounds. The best thing I have 
done yet.)n the way of getting heavy lambs. 

Question.~Is the market [well supplied or supplied according to 
its demands for this:kind of lamb? 

Mr. BowDITCH. No. There is a limited demand very early in 
the season. There is an almost unlimited demand at seven and 

eight dollars. But the demand is greater from the first of .l\larch to 
the first of May. 

Question. How many sheep do you keep in a flock? 
l\lr. BowDITCH. In winter, for my own convenience and handling 

and sorting them over and cakhing the lambs~ I divide them up into 
pens of :u,0ut forty, and in summer they are all in one flock. I was 
told w lien I com me need the business that it would do very well to 
keep twenty or thirty together, but if more I should have trouble. 
I haven't had any trouble, and I have five hundred in a flock, and I 
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don't know why I couldn't kt ep five thousand if I had room for 
them. 

Qirnstion. Then it is more a question of supply of feed than field 
for exercise is it not? 

l\lr. BowmTCII. I think so, because in England where they know 
more about it than we do, their sheep, in a good many parts of 
the country, are kept m hurdles and shifted about, and they are fed 
on turnips and all sorts of things, and hardly ever go into pasture. 

Question. Do you use any artificial heat? 
l\Ir. BOWDITCH. No. If you can keep it as warm as thirty-two 

degrees in the lamb pens you are perfectly safe. You do not need 
it warmer than that. 

Question. Have you any particular way to secure sunshine? 
l\Ir. BOWDITCH, Every animal needs the sun. They are only 

shut in at night when you expect lamhs to rest; all the rest of the 
time, except in stormy weather, they are out in the field. Take the 
temperature at twenty below zero with a very comfortable, warm, 
well littered shed. and JOU will find uine-tenths of the sheep lying 
ont on the ice in the sun from preference. I always attributed that 
to their lack of wit in getting in; but sheep know more than you 
think they do. 

Question. In a fifty acre pasture how many sheep would you dare 
to carry, suppl_ying the deficiency with concentrated food? 

Mr. BoWDITCII. I have carried tive hundred in a pasture of forty­
four acres. After I get my crop of rowen I let them into a uine 
acre piece. That is the time they ate huckleberry bushes. 

Question. "\Vas there anything left alive in the pasture except 
the sheep? 

l\Ir. BowDITCH, No. I did not repeat that same process, but on 
tbat same pasture of forty-four acres I carried eighty of my best 
ewe lambs and twenty-three bead of young Guernseys, and fed no 
grain to my lambs except enough to get them into the hurdles at 
night. I have brought up a good deal of my mowing land by top 
dressing. In case there is too much rowen to leave in your f\eld and 
not enough to mow, move your hurdles in and hurdle the sheep, and 
in a few years you will find your crops increased. 
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AGRICGLTURE AXD ITS NEEDS. 

By F. L. )lANSF'IELD, l\lember of Board, Knox Connty. 

Agriculture the foundation of all pursuits, occupies an immense 
domain, wide as the earth, lasting as the ages, old as Adam, and of 
universal interest to every human being. People of every class are 
dependene on its success, It is the great moving power of human 
existence. 

,vashington said of agriculture, "It is the most healthful, the most 
useful and the noblest employment of man." Jefferson said "It is 
as profitable to be a farmer as a president." Since the day our 
forefathers laid low these wooded bills and vales to bare the land for 
vegetable growth agriculture bas taken many advanced steps. Their 
attention was riveted on bow to de~troy the original. forests anrl ('.Oll­

struct the farm buildings and necessary fences. They, from stern 
necessity, were obliged to crop the soil of its fertility without any 
returns to the land they worked. 

All honor to that noble band of pioneers, with su·ch a struggle for 
a mere existence as they made for themselves and families, with 
limited means, rude implements, and no communion but the solitude 
of the forest, whose industry and economy accomplished and be­
queathed tootheir children such grand results. It would he a virtue 
in us, the successors to sunny bills and pleasant valleys, beautiful 
landscapes, pure running brooks and the perfumed breezes of as 
pure a clime as warts over any State in the Union, to appreciate such 
a sturdy inheritance. 

Since that day times have changed A new condition of things 
is brought about, and he who woul<i prosper must through intelli­
gence and foresight adapt himself to methods that will bring SUCCPSS 

to his occupation, while he who fails to adapt himself to this con­
dition is destined to failure and disappointment. To-day successful 
farming must be the result of thought and study. The farmer who 
is trained for his calling has many advantages over the one who is 
not. A high state ot agricultural improvement in any community 
will not be attained by practice alone. A knowledge of the prin­
ciples upon which its correct practice can be based is as indispen­
sable to successful agriculture, as in the profession of medicine, 
surgery, music or any profeasion based upon scientific principles. 
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Agriculture is to rise to a higher school, and science is to be the 
teacher. Education should no longer mean the distinct professions. 
To be a successful farmer demands a discipline and an education 
even more varied than other professions or occupations. 

It seems to be quite generally admitted that a necessity for agri­
cultural education exists, that the future generation, more especially 
the young men, should have the means of acquiring a knowledge of the 
principles which underlie the processes of agriculture, instead of wear­
ing out a life of ceasless toil, only to discover what "might have been." 
Said a farmer to me lately, a man of great energy, who had spent a 
life in unremitting labor, "If I had taken a little time to study and 
improve my mind by reading agricultural books and papers instead 
of adhering to the blind practice of our fathers how much greater 
success, how much more happiness, I should have enjoyed." More 
light must be diffused through the means of an agricultural press. 
No farmer of large or small means should be without a live agricul­
tural paper. It is not only a great help as to methods and practices 
of a business needing to be fostered, but it influences the mind to 
think, and increases an interest for knowledge and improvement. 
It is an influence for good in the home. It is an important acces­
sory in laying the foundation of earthly hopes and prospects, creat­
ing an interested necessity for knowledge. The mission of a paper 
is to be an informant, an educator, an aid to the reader, The State 
taxes a man who has no children to give his neighbors' sons school­
ing, both special and general-to educate him. How many there 
are who have no children, who have paid a tax for many years 
for just that purpose, and has done it willingly, feeling that the 
prosperity of a people and a 8tate required it. And if a State lays 
a tax on such citizens, its welfare must depend upon the intelligence 
of its citizens. As a means to increase intelligence the agricultural 
paper is an important factor. Then why not introduce such a paper 
into such homes as are unable to procure it as an educator at the 
expense of the State? 

There seems to be a large public sentiment at the present time in 
favor of the introduction of the elements of agricultural science into 
our common schools as a study. Of course there is a diversity of 
opinion in regard to this, but this is certain, that the future pros­
perity of agriculture demands that farmers provide the best possible 
educational advantages for their children. We look for the further 
preparation of our children for the responsibilities of life to our 
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common schools and agricultural colleges. If farmers would have 
their children occupy an advanced position in life, they must insist 
upon a course of study adapted to the wants of agriculture. The 
elements of chemistry. geology, botany and physics are intimately 
connected with the farmer's daily life, and should receive attention 

in our district schools. The agricultural college was an outgrowth 
of a pressing need for liberally educated farmers. w· e are assured 
that it is filling a useful place, but we are equally assured that it 

does not meet the full demands of educated labor. The encourage­
ment of such a study in our schools will be an imp0rtant auxiliary 
as a means to advance agricultural education. It will double the 
importance of the science and lift it to the more honorable place 
which it deserves throughout the country. It will be tlie best means 
by which there can be an advance in agricultural education so as to 
be of greater use to the people. We are aware of the difficulties to 
be overcome in the establishment of such an introduction, at least 
in its commencement. 

The idea ·is advanced by some that the contemplated work would 
have no teachers fitted or prepared, that they would need to pass 
through an agricultural college to fit them for such work, or that a 
preparation would necessarily be largely from self teaching, and 
that if these things could be so easily learned by the common school 
teacher, they can just as well be learned by the scholar who intends 

to become a farmer. 
A sufficient answer to this would be, if the scholars can learn the 

one study so easily, so might they learn all studies withon t a teacher. 
Again nearly ali our common school teachers are from the N orma1 
schools, but certainly they do need to pass through an agricultural 
college, if they have graduated without a knowledge of the principles 

of the heretofore mentioned studies; and with the contemplated 
text-book as a guide teachers certainly will be just as able to 
instruct in these studies as in any others. 

Agriculture and chemistry are taught in the common schools of 
Scotland, and they have an advanced agriculture. \Vhy not an 

education to fit the farmer for his profession as well as to fit for 

any other? 
From a brief consideration of the helpfulness to agricultural pur­

suits, the expense sinks materially when compared with the differ­
ence between a perfect and very imperfect system of agriculture. 
Wealtll is the most abundant where there is the greatest amount of 
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general information. The benefits resulting from the acquisition of 
theoretical knowledge are not generally measured in dollars and 
cents, yet they have a pecuniary value. Scientific knowledge for a 
young man may be a source of pleasure to him-nay, will be in 
later years and perhaps prevent him from dissipation, for "idleness 
is the father of discontent." Th0n is not the possession above the 
value of dollars to the rising generation and to the State? Can it 
be otherwise than finaneially desirable to educate the scholars in the 
general principles of the natural sciences? 

The tillers of the soil should study the physical character ot agri­
culture. They need to understano the laws by which water is moved 
through the earth, the laws governing the requirements of plants, 
the laws of heat and light. They should know something of geology. 
Geology diffuses much scientific information and encourages the 
sttuly of the works of nature. It teaches the young farmer that all 
soils are a decomposition of the earth's crust and that some soils are 
ri('her in the elements of planl food than others. 

It furnishes data from which to judge of the character of the soil. 
It furnishes a basis for intelligent agricultural operations. By its 
aid different soils may be classified ac('ording to their relative values. 
Geology aids the agricultural interest by pointing out deposits of 
natural manures, also what materials ought to be added to soils to 
make them more productive. Much better add Geology to the com­
mon school studies and throw away Algebra if we cannot have both. 
As much might be said of the other mentioned studies in their treat­
ment. Of this study, Algebra, what need has the common farmer? 

:Now, will any intelligent farmer say that he believes from past 
experiences that even a limited additional knowledge in agricultural 
science introduced into our common schools will not be the means 
of enlarging and honoring the occupation of farming, and thus create 
a better interest in agricultural pursuits and he a means of retaining 
our own children at home to develop the great natural resources of 
the State. 

The great hope of agriculture is its ennoblement. To make farm­
ing noble we should love it; and to love it is to know it. Our 
calling is what we make it. Ob~ervation and investigation make 
labor a pleasure. Taking all things into consideration, the proba­
bilities of health, length of days, freedom from the anxious cares of 
business, domestic happiness, and the joys of home, with the promise 
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of seed time and harvest, is not its pursuit more desirahle than any 

other? 
That the farmer of to-day is much discouraged over the present 

out-look it is no use denying. That there are many discouraging 
features to rural life is admitted, so it is in all callings or professions. 
Shall we sit idly down and decry the situation or shall we write 
progress on our fence posts, renew our exertions, seek new methods 
by which to advance, closely study and take a more determined view 
of the situation? Is farming a success or a failure? In the minds 

of some there may exist doubts as regards financial adv .ncement 
through profit able cultivation of the soil. 

But I submit that thought and intelligent application of labor will 
bring as remunerative results as at any time in the history of the 

State. I believe it to be a fact that farm proµerty brings a larger 
income on the investment in proportion to labor expended, than 
any other kind of property or business. 

\Ve ought to feel and take more pride in our pl'Ofession, in our 
farms and homes. They should be the ideal homes and moral 
schools of the nation. Instead of that degraded feeling so fre­

quently pervading the atmosphere of the farmer, there should be a 
feeling of respectability and independence. ·'Hayseed" and'· Fresh" 
are no longer a stigma. Look at the great men of our nation, our 
rulers, our scientific men. \Vere they not farmers? I am told the 
entire number of naturalists in the United States were reared from 
the farm. 

It is the farmer's duty tu interest and attract his children in the 

co-partnership of the farm. They should be taught all labor is hon­
orable and that there is dignity in labor; they should be taught 

practical lessons in feeding and caring for stock; their minds should 
be moulded intdligently. being early interested in books and papers 
relative to the farm. Some µaper and some stock in their name 

will make them thoughtful. They should be consulted in regard to 
farm matters. The home should he made attractive and they should 
become interested in it. Then our farms and homes will stay occu­
pied and our children will be illustrations of contentment. The day 
should no longer dawn upon the idea that if farmers' boys are smart 

they should leave the farm and engage in a more honorable ealling. 
It is an evil that so large a majority of farmers' boys and girls 

should leave the influences of home and Ecenes of their childhood for 



198 BOARD OF AGRICULTURE. 

an uncertain life in the cit.Y. Careful training and the right methods 
of government would have kept them at home. 

Many of our young men have left the parental roof because of the 
€xactions in the way of privileges and pleasures. It is natural for 
the young to seek amusement and recreation. Wisdom and fore­
thought on the part of parents would allow their children oppor­

tunities for healthy amusement. "All work and no play makes 
,Jack a dull boy." The occupation and the home should be so 
pleasant and interesting t.hat tliey will have no desire to leave it to 
seek other fields. Fretting and fuming have driven more young men 
from the borne than any one thing. Children should be treated as 
€qnals, taken into confidence and interested in the business. Young 
men think they have a hard time on the farm. They do not have 
the leisure they would like, but if they should change to city employ­
ments they would learn a needed lesson. They would learn ·'all 
things are not what they seem," and the leisure they so much desired, 
is still in the distance. 

The importance of the grange can not be over-estimated. It 
should become the farmers' school-room. Great benefit is to be 
derived by farmers in attending its meetings. Besides the pleasure 
and privilege of attending various questions relating to the farm and 
household may be brought up, theories and experiences compared 
and discussed, so the young farmer may reap the benefit of life's 
experiences of the older, become benefited by the vaiuabie hints and 
suggestions. Practical lessons may be learned. Each member 
becomes an instructor in lifting each other to a higher plane of 
thought and action . 

.Much valuable knowledge may be gleaned by essays and selec­
tions, by an interchange of thought. The nobler qualities of human 
nature are unfolded and self reliance is gained. At the same time 
it is an educator of our youth, and if they are led to become inter­
ested. just so far they hecome satisfied with their surroundings and 
that 'Unrest is eliminated, and they learn to look upon their occupation 
as the noblest of earth, to realize its dignity and usefulness. 

Farmers' girls are apt to think that farmers' wives are not respected 
and they regard farm life as one of drudgery and unrespectability. 
But the fact exists and our great writers voice it that home life on 
the farm is the pleasantest of any on earth. Here they gain a true 
idea of the beauties of rural life. Another important feature is that 
the grange admits women on an equal, thus commanding more 
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respect and higher regard, and the meetings become more elevated 
through her presence. Another advantage is its social features. 
It overcomes the lack of social intercourse. Warm friendships are 
formed and we have a more extended acquaintance. It aims to 
make the daily life of its members better and happier as well as to 
improve the character and increase the intelligence. The grange is a 
potent factor in uniting the farmers in bonds of union, protection 
and forbearance and in building up their condition below mediocrity, 
for whom there is no royal road to wealth nor mystic process by 

which to multiply dollars. The grange is making phenomenal pro­
gress in the condition of its members, morally and intellectually. I 
hope the farmers will see the necessity of joining this organization. 

Every association which has for its nbject the protection and 
r dvancement of the interests of those engaged in tilling the soil 
should receive the hearty support of all. Too long have the farmers 
been the butt of political seheme and the prey of gigantic fraud. 
This should no longer be submitted to. Let us give our allegiance 
and vote only for those public representatives who will advance our­
interests. 

The last census gave as a grand total of all persons engaged in 
the various oecupations as some rising seventeen millions, all persons 
engaged in agriculture seven and a half millions, manufactures and 
mining less than four millbns, leaving five and a half millions for 
various occupations. Also the estimated value of all property, per­
sonal and real, in the United States as forty-three thousand millions, 
while it gave the estimated value of farms at ten thousand millions, 
(some less than a quarter of the whole value) also the capital 
invested in manufactures nearly twenty-eight hundred millions only. 
The total presidential vote for 1880 was a little over nine millions. 
Now the seven and a half millions engaged in agriculture being 
largely voters surely proves the fact that more than one-half of that 
vote was cast by farmers. This shows that the agricultural indus­
try of our country is of vastly more importance than any other. It 
employs more than double the number of persons than any other 
industry, double the capital, more than double the power, if they 
will use it, to direct legislation, instead of being dominated over by 
others. In us is vested the power to elect or def eat. The time for 
party division among farmers has passed. To-day all thinkers should 
vote for their own interest regardless of party lines. Farmers are 
too apt to get into a rut and think there is no way of getting out. 
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Farmers everywhere should wake up to the imf,ortance of this 
matter. They are too apt to stay at home and work bard early and 
late and when election comes go to the polls and vote for a lawyer 
or somebod.r else who cares nothing for their interest, but who is 
probabl_y eleded in the iuterest of some ''trust" or monopoly that is 
extorting money from the pockets of farmers themselves. Farmers 
should study their interests duser. "\Vhen they come to a full reali­
zation of their rights and privileges there will be more of them found 
in Congress and in the State legislatures. It is time that farmers 
got over the notion that it does not pay to bother with politics . 

.Farmers should realize their responsibility to the nation and future 
generations. Farmers should organize. Almost every interest is organ­
ized; labor that is other than farm labor is organized; railroad indus­
tries and manufactures. If any scheme detrimental to a certain line of 
manufacturing is proposed for consideration in any branch of the 
government, state or nation, the men who are interested rise in mass 
regardless of party and protest against it. And they usually suc­
ceed in having things about as they want them. "In union is 
strength" and in ~Hganization power. If farmers as business men 
would combine regardless of party for tlie better protection of their 
business the result would be highly beneficial. 

The unjust taxation of real estate caused by the fact that so much 
personal property in towns and cities wholly escapes taxation is one 
of the crying eviis that most directly affects farmers. In not a few 
States they are taking hold of the matter in earnest. It is a reform 
that is urgently needed and farmers' organizations can well under­
take it. It is semi-political in its nature. It is a job the 1\1 aine 
Board of Agriculture and the State Grange have already tackled. 

The valuation commission now in session, assured the Board of 
Agriculture who appeared before them at the annual meeting, that 
everything in their power should be done toward relieving the farms 
of their unjust taxation. This is encouraging. 

There should be a relief from the double tax system or to that 
class of farmers whose capital is limited and who do not fully own 
their farms, but are embarrassed by both taxation and interest in 
form of capital secured by mortgage. This should be brought about 
by legislative enactment. And I would like to suggest also the 
idea that many of our abandoned farms and homes might be 
repeopled if for a limited number of years they should be relieved 
from taxation provided their owners show a certain amount of 
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improvement. Ireland owes her present condition to the fact that 
her land is owned by a few rich men ; prosperous France to the fact 
that tile land is owned by the peasantry who till their own soil. If 
we are interested in the future of a state we must he interestui ill 
the retaining and upbuilding of the small farms of .Maine. Away 
with tenantry and landlordism now gaining a foothold in this boasted 

free land of ours! If we would remain independent we must create 

a reform. If we love these beautiful hills and valleys, if we love 
these homes of our birth, every feature of which is dear to the lieart, 

we must needs he frugal ancl industrious, and awake to our sur­

roundings. The teeming millions are to be fed. 

"The king rnay rule o'er land and sea 
'l'he lord may live right royally; 

The soldin riue in pomp and pride, 
The sailor roam o'er oceans wide; 

But this or that, whate'er befall, 
The farmer,.he must feed them all. 

The writer thinks, the poet sings, 
'l'he craftsman fashions wondrous things, 

The doctor ht>als, the lawyer pleads, 
'l'he miner follows precious leads; 

But this or that, whate'er befall, 
The farmer, he must feecl them all. 

The merchant he may buy or sell, 
The teacher do his duty well; 

An<l men may toil through busy days, 
Or men may toil through pleasant ways, 

Beggar or king, whate'er befall, 
The farmer, he must feed thf'm all. 

The farmer's trade is one of worth; 
He's partner with the sky and earth, 

Auu partuer with the sun and rain, 
And no man loses for his gain, 

And.if men rise or if they fall, 
'l'he farmer1 he must feed them all. 

The farmer dares his mind to speak; 
He has no gift or place to seek. 

'l'o no:man living need he bow, 
For he who walks behind the plow 

Is his own man, whate'er befall, 
Beggar or king, he feedi,; them all." 
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A STUDY OF THE MAIZE PLANT. 

[Copied from New York State Experiment Station Report 1889, Dr. Peter Collier, Director. 

In 1888 some attention was given at this Station to investigating 
the increase and chemical changes which take place in the maize 
plant during its period of growth, and it was decided to continue 
the investigations through 1889. 

The three questions presenting themselves most forcibly for study 

were: 
1. What is the best variety of corn to grow for the silo? 
2. What is the best method of planting? 
3. What is the proper stage of maturity for cutting corn for the 

silo? 
In the past a larger amount of work has been done at this Station 

in the growing of maize for forage and other experimental purposes, 
and much of this data is in a line to aid' in answering the questions 
we have already outlined. 

Before coming to examine the results of the present season we 
may review the work already done at the station. In ] 884* several 
trials with varieties are recorded, and we first note the difference 
between hill and drill for a Flint va.riety. Hills, forty-four by 
twenty-two in< hes; drills, forty-four inches, about twelve kernels 

to foot: 

Yield of 
forage. 

Tons 
Flint corn, in hills ............................ I 16 39 

Flint corn, in drills... . . . . • • • • . . . . . . . . . . . . . . . . • • • IO. 0 l 

Amount 
water 

per acre. 

Tons 
13.04 

8.07 

Dry 
matter. 

Tons 
3 .::15 

1.94. 

The results are in accordance with the general belief that corn so 
thickly planted, as in the drills above, gives smaller amount of dry 
matter than when planted at greater distance. 

It is interesting to note the actual yield per acre of the several 
chemical constituents for thick planting and thin planting, as in the 
hills and drills just recorded : 

*Third Annual Report New York Station, p. 102. 
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Yield per Acre in Pounds. 

Ash ....••••.•...••••••• ···· ••·• •••• •••• ·••• •••• 

Albuminoids •......•..••......•••.....•••...•..•. 

Crude fiber ......••...••.••••. , ••.•••..•.••••.••. 

Nitrogen-free extract • . . ...••.....•••..• , ••••.••. 

Fat .•.....••.........•...•••.............•.•..•. 

In hills. 

237.85 

559.45 

1,564.45 

4,159.38 

174.87 

In drills. 

136.58 

308.07 

1,019.66 

2,29L 24 

121. 44 

In 1884 corn for forage was planted thick, and the varieties we 
are about to consider were planted in drills forty-four inches apart, 
and about twelve kernels to the foot except the pop variety, and 
this was planted in drills twenty-two inches apart. Below we give 
the yield of green forage, the amount of water and of dry matter all 
expressed in tons, per acre : 

Forage 
per acre. 

Minnesota Dent.............. .• .. . .. . .. •• . . . . . . .. 10.57 

Evergreen Sweet.. . . . • . • . . . . . . • • • • . • • . • • • . • • • . . • . 7. 95 

Waushakum Flint.... . . . . . • .. ... . .. . . .. . . • • • .. 10.01 

New England Pop ................................ I 11. 06 

Dry 
Water I matter 

per acre, per acre. 

8.69 

6.40 

8.07 

9.67 

1.88: 

1.55. 

1.94 

1.39 

The _yield per acre for both green fora.ge and dry matter was very 
low, but to what extent this is due to thick planting we can not 
fairly say. In 1885 several varieties of corn were planted in:drill, 
about twelve kernels to the foot, and the distance betweer. drills 
was varied, some plats being forty-four inches others twenty-two 
inches apart, and below we tabulate the results for the green forage, 
amount of water and dry matter expressed in tons per acre: 

14 
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Variety. Forage 
per acre. 

Water Dry 
matter 

per acre. I per acre. 
---1---1--

23.26 I 20.20 I 3.06 White Flint, drills 44 inches ...•••.•••.•••.•••.... 

Orange County Flint, drills 22 inches .....•••••.••• 27 .37 19.36 8.01 

Queen of Prairie Dent, drills 44 inches •.•••........ 18.13 15. 25 2.88 

Long Island White Dent, drills 22 inches ....•••..•. 17.00 14.34 2.66 

Sweet corn, mixed, drills 44 inches ...••..•...••.... 20.33 17.46 2.87 

Pop corn, mixed, drills 44 inches ........••••••.••• 15.94 13.06 2.88 

Pop corn, White Pearl, drills 44 inches •...•.•••..•. 15.30 12.69 2.61 

Pop corn, White Pearl, drills 22 inches .......•..... 19.00 15.53 3.47 

In 1886* four varieties of corn were tested in two series of plats, 
twenty kernels to the foot were planted in drills. In series 1, drills 
forty-four inches apart; series 2, drills thirty inches apart. 

For this year we have only the yield of grnen forHge in tons; per 
acre, as follows: 

_________________________ I __ series r.__ Series II. 

Waushakum •......••.......•..••••••••••.....••• I 11.19 19.0.'> 

Yankee Dent.................................... 12.88 18.21 
,,;,J-1' i 

Stowe!!'s Evergreen, sweet . ........ d •• • , • • • • • • • • I 9. 99 i3. 06 

Pearl Pop .•••..••.••••.•.••••.•••••••.••.•••• ····I 11.74 11.51 

Mixture of all .................................... , 15.08 14.61 

It~is noticeable that the yield per acre of green forage was greater 
for the thick seeding for each variety except the pop. 

The average for four-year trials is summarizedt as follows, 
regardless of variety : 

AVERAGE TONS OF GREEN FORAGE PER ACRE. 

Flint corn .•.•••••.•••.••••.•••••••••••.•••••••••••••••••••••••••. 

Dent corn; .•.•.•••.•••••••.•••••••••••••••••••••••••••••••..•••••• 

Sweet corn .•........•..••.•••••••••••••••••••••••••••••.•• , ••••••• 

Pop corn •..•••.•..•••••••••••••••••••••••••••••••••••••••.••••••• 

*Fifth Annual Report New York Station, p. 46. 
fFifth Annual Report New York Station, p. 47. 

15.88 

14.95 

12.83 

12.63 
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From the trials as summarized, it appears that the Flint corns 
give, under the method of thick seeding, the greatest amount of 
green forage per acre, and four years' trials should give a fair test 
including as they do, several well-know varieties. 

The corns were cut, as a rule, at the stage when the p·ollen was 

falling. 
The question we now have to consider, is, whether the method ot 

planting in drills with the stalks so close, twelve or more to the 
foot, was the most favorable for the production of the greatest 
amount of forage. The Flint corn, planted in hills and drills, indi­
cates that the corn in drills was too thiek for best growth. Thb 
trials in the following year on this point are conflicting, but we do 
not have the same two varieties for eomparison, hence must look 
elsewhere for our answer. In 1886 we have direct comparison for 
twenty kernels to the foot in drills forty-four inches apart and 
drills thirty inches apart. ,vitb Flint, Dent and sweet eorn, the 
results for total yielded of green forage is decidedly in favor of 
thick seeding, as alrt>ady shown in series 1 and 2. \Ve can not 
say, however, tbat a greater yield of dry matter would have been 
securerl with four or six kernels to the foot. 

Like results have been obtained with planting amber cane for_ 
forage, as shown below: 

Drv 
Forage Water I matter 

per acre. per acre. per acre. 

Eal'ly Amber Cane, drills 44 inches-tons....... • . •• 23 .84 

Early Amber Cane, drills 44 inches-tons... . . • • . . . . 23. 75 

Early Amber Cane, drills 22 inches-tons... . . • . . . . . 27 .41 

Early Amber Cane, drills 22 inches-tons....... . . . . 25. 20 

20.33 

20.15 

23. ]8 

21.02 

3.51 

3.60 

4.23 

4 .18 

In dry matter we see a decided increase by thicker seeding and 
we have confirmed the general results obtained with CQrn. 

As these plats growing amber cane were in comp.~rison with the 
corn plats in 1885, we see the relative yield of corn and amh•'r cane 
as forage crops; corn averaging 3.55 tons of dry matter }Jer acre 
and amber cane 3.88 tons. There seems to be no question then 
but what the greatest amount of green forage and dry matter has 
been produced at this Station by thick seeding. Whether by thin 
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seeding, as in the case of hill and drill trials, a greater yield would 
have been secured may be questioned. Under what conditions the 
greatest amount of digestible matter would be secured remains for 
further investigation. 

The next point we come to consider is, "\Vhat is the amount of 
increase in the maize plant as it approaches maturity?" As a first 
step in this direction we can have no better data than is found in 
the experiment by Dr. Babcock.* 

In a plat of flint corn, Waushakum corn, Babcock selected thirty 
stalks on August eighteenth, each bearing two ears and as much 
alike in general appearance as could be determined by a superficial 
examination. At this date the kernels of corn were just beginning 
to swell, and beginning at this date analyses were made at intervals 
of one week to September twenty-third. Five stalks were selected 
at each cutting and measurements, analyses, etc., made of each 
individual stalk. 

*Second Annual Report, 1883, p. 153. 
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Rearranging the table to sen·e our purpose we have the following: 

Date of 
Sampling. 

August 18: 
Stalk 1. .. . 
Stalk 2 ... . 
Stalk 3 ... . 
Stalk 4 ... . 
Stalk 5 ..•. 

Average ...•. 

August 25: 
Stalk l. ... 
Stalk 2 .••• 
Stalk 3 
Stalk 4 ... 
Stalk 5 •••• 

Average., ••. 

September 1: 
Stalk 1. .. . 
Stalk 2 .. .. 
Stalk 3 ... . 
Stalk 4 .. .. 
Stalk 5 .. 

Average ..... 

September 8: 
Stalk l .. . 
Stalk 2 ... . 
Stalk 3 .••. 
Stalk 4' .••• 
Stalk 5 .••. 

Average .... 

September 15: 
.:,talk 1. .. . 
Stalk 2 ... . 
Stalk 3 ..•. 
Stalk 4 
Stalk 5 

A. verage ..... 

..., 
c:, 

i 
,.!>:: 

~ 
..... 
0 

;; 

l 

Weight of 
Stalk-Grams 

~ ~ ~ 
~ ~ ~ 
~ - -..0 M ;< <J 

~ ;; ~ : E 
~ ~ ~ ~~ ~ 
a: "'O ·i::- ~ ~ '"" 
- .... 0 ..0 .:: c:, 
.:: ::: -- <A c:, ..0 

c:, c:, s I c:, ~ ~ 
• ' <) 0 • ::: ',:! ;:: • 

>a ~ J.-j ,.d ..0 :::s ~ ~ 0,~I~ ~ < 0 Z.;: 1 
;::;; -;-1--:-!-_-

i , I ! 

6.25
1 

777.0 98.5 S7.32: 12.68, 4.87 9.81
1 

2t,.7o, 5i.30 2.32 
~ 80 1 953.o 13~.~ 8?.1~ 13.89! 5.?3 10.00

1 

21.~-1- 1

1 
~."i,422.35 

1.00, 911.0 lS::i.o 8::,,12 14.881 4.;iO ll.19, 28.241 03.8-1-;2.23 
7.101 89n,O 126.2 85.911 14.0\l 5.00 10.1'2] 30.151 52.392,34 

6.60:1,oa.o 14~.o 85.9~; 1~.o~ 4.~1 10.3112,'i.971 ~~· 19;2-I~ 
6.95 910,0 126.9 86.0::, 13.9,)1 4.16 10.30, 27.4.41 O,J.232.21 

I ' : I 
6.50 l,265.0 177 .31 85.99114.0l\ 5.01

1 

12.19 27 .95 52.9": 1.88 
6.75 8!7.o 134.01

1 

b4.18, 15.82' 4.731 10.94 28.32 53.9, 2.04 
6.90 86i.O 150.3 82.60[ 17,40! 3.98 11.06 25.31 57.60 2.05 
7.60 l,032.0 153.0i 84.2011 lfi.80, 4.22110,19 28.09 55.671.83 
7 .oo 912.0 137 .o, 84.94 15.061 4.38 12. 25 26.66 54,64_2.07 

- ____ 1 __ 1 __ ]--I-- -- --'\-
6.95 984.0 151.3 84.38] 15 62 4.46 11.32 27.27 54.98,1.97 
~r -~--- I r I 

I I I 6.901 986.0 177.7' 81.98 18.02 4.31, 10.44 25.95 57,3611,94 
5.75 684.0] 149.0 78.11:i 21.84 4.37 10.84 22.34 60.21]2.14 
6.6011,325.01226.31 82.92 17.081 5.03 12.13 20.06 60.7712.01 
7.5011.028.0, 15\l.O 8L53

1 

l5.4i 3.76 9.81[ 28.73 55.91 1.79 
7.8011,060.01 196.3 81.48 ltl.52

1 
4.25 \l,251 25.74 58.74:2.02 

6.911,017.0' 181.71 til.81118.19
1 

4.3.J. 10.;ill 24.561 58.58,l.98 

I • ' I ' 

7 .331 988.0 22-LO: 77 .33! 22.67: 3. 79 9.56 !1. 67: 62. 9612.02 
7.00\1,185.0 279.5 1 76.41 23.5,) :L69 \1.H 19.5( 64.6812.65 
1.0011,00~.u ~~~-51 ~1.1_4 1 22.86 3.93I 9.94 :w.1~1 6~.~r,\:i.~! 
7.10 1,182.01 :l::,_.o ,S.68 21.32[ 4.10 9.50 18.5;11 6.J,<1Si2.2, 
7.821,016.0 232.0 77.16 22.84 3,871 10.13 19.191 63.942.87 

- -- --:--1-1---1-- -
7. '.h 1,07r,.o 243 .i-<

1 
77 34 22 6fi 3,i;it<I 9. 711 Hi 81 6-L 14 2.4.:, 

I I I I i : 
' I I ' 

7.00 ~48.0 1 245,(1 74.15[ 25.85 1 3.411 8 44' 19 17i 66.28 2.70 
7.00 742.5! 191.U: 74.281 2'>,72 1 3.051 8.7;'>, 19.161 ti6.67'.:l.37 
ti.25 811.0 201.01 7.'i.21 24.791' 4.78111.1:1 16.0 64,6ti3.02 
7.(2 ~'.7,0 25!·?1 :3·~~12~.31 ~·~:, ~-~~ 20.351 ~~-84]~,74 
s.uu 1,is2.0

1 
28::,.::,: ,7.,3! 22.27[ 3.l-3! .,,;:,b 21.01

1 

63.98;2,16 

1 13 9.',2 1l 235.u\ -;5,011~·4.99[ :L58( 9.5019.25_ ~0112.6~ 

bptember '2:\: ! [ I 
I 

I 
I ' I ' i r 

· Stalk l 7.90 960.ol 298.oi 68.91\ 31.09 3.05' 7.94 1 20.88 65.66!2.47 
Stalk '.L ••• 6.~_21,.1~~-0 35~.0: ~8.34\ 31.6~ 'l.9.'>I 9.J9111.1r 67.~0f:Ll! 
::,Lalk 3.... 7 33\1,216.U 3\l;:,.01 69.0,1130.96 2.77 9.81

1

16.(9 67.68'13.2,-, 
Stalk 4 .... 6.33 845.0 271.0

1 
~7.93 3~.071 3.1~ 9.~l ;5.42 59.11

1

2.97 
Stalk 6.. •• 7.6+,2os.o. 310.0i ,,. U 2a.86j 2.,,1 _ 8.ao 20.85 6'.82)'-86 

Average ...... 7.J'l11,084.o[ 326.7169.6il 30.33' 2.981 8 951 20.17 6-i.9612.94 
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The table presented is interesting not cnly in showing the relative 
increase in the stalks, but also the variation in the chemical compo­
sition of individual stalks. 

From the averages given in the last table we may construct 
another table giving the actual amounts for the several periods 
from formation of kernel up to full maturity. Such a table is pre­
sented below : 

I 

Average for substance. Ash. noids. Crude fibre free extract. I Fat. Dry I I Albumi- I I Nitrogen-

G;~I Grams. Grams. Grams. Grams. Grams 
August 18... 121:i.9 I '7.04, 13.07 34.82 70.08 2.ss 

August 25... 151.3 1 6.Hc 17.12 41.% 83.18 2.98 

I 
September 1, 181.7 i 7.88 19.09 44.62 106.44 3.59 

I 

~epternber 8, 2!3.8 9.45 23.67 4fl.32 156 37 5,97 

Sept 15 .... . 235. 9 

Sept. 23 ... . 326.7 

8 44 

9.73 

22.41 

29.23 

45.41 

65.89 

153.54 

212.22 

6.13 

9.60 

The above table is interesting in showiug the gradual increase, 
with the exception of the five stalks cut 8eptember fifteenth which 
did not prove to be an average lot, and illustrates the great difficulty 
of selecting or in sampling corn so as to fairly represent the entire 
crop. 

It was intended in this connection to have considered the work 
already done at other stations, but the great mass of accumulated 
data renders it impossible to do anything liJrn justice and keep 
within the limits of the present article. The whole should be 
thoroughly digested and published as a monograph. 

EXPERil\IENTAL WORK OF 1888. 

Briefly reviewing the work of 1888,* we have the following 
summary: 

Corn Per Acre ---r-·-Pounds Tons. 

September 11............ . •• . . . . . . .• . . . . . . . . • . . • •• --25~326 i--12.66 
September 29.... .... ........ . .. ... .... .... .... .... 25,0ll I 12.50 

"'Bulletin No. 16, New York Agricultural Experiment Station. 
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The total yield per acre of the chemical comp::)nents wa5 as 

follows: 

Per Acre. Sept. 11. \ Sept, 29. !increase, 

,vater, lbs •....•••.• ' .•••.•••.••.••••.••••••••• •· 1 20,322 

Dry matter, lbs .•.•••.•••..•..•..•••••.••.•..••• , 5,004 

19,351 

5,660 

Ash, lbs. . • • • . . • • . . . • . • .. .. .. • • • • . . • • • • • • . • .. .. • . 215 237 

Albuminoids, lbs. . • •• . . • . . . .. . . • • . • • • . . . . . • • . •• • • 525 512 

Crude fiber, lbs... . • • • • • • • . . . . . . . . . . • • • • • • . • . . . . . . 1,443 1,650 

Nitrogen-free extract, lbs .......................... J 2,696 3,109 

Fat, lbs ......................................... I 125 188 

Total nitrogen, lbs........ .... . . . ... • .... . . . . . . . . 84.07 80.9-l 

Albuminoid nitrogen, lbs. . . .. .. .. . . • • ... • . . .• . . . . 50.01 66.79 

Amide nitrogen, lbs............... . . . . . . . . . . . .. . . 34.03 H.15 

751.49 

I 
17 l. 03 

633 .92 2H 61 Sucrose, lbs .....• 390.31 

Glucose, lbs .•.... 580.46 

Starch, lbs ............. . 908.72 1,on10 J rn8.38 

1~-~ 
The variety of corn was B. & W. anrl September eleventh, the 

date of first cutting ranged trom full silk to watery stage of kernels; 

September twenty-ninth from watery stage to full milk. 

EXPERIMENTS IN 1889. 

The present season our experiments have been restrictPd to the 
one question, "What is the best stage for cutting corn for the silo?" 
The che:nical work, to detnmine the changes in the corn at the 
several stages of growth, has been quite complete. For the purpose 
of our experiment King Philip corn was selected. In the lattn part 
of July, in a field of some twelve acres, one acre was selected that 
to all appearances was as nearly uniform in growth as possible to 
select and measured off. The plot included forty rows and these were 
divided into five sets, one-fifth acre each. This gave eight rowi:; to 
each fifth acre, and, in order that any inequality in the land or 

growth of the corn might be counterbalanced so far as possible, it 

was decided at each cutting of the corn to take rows from each 
plot. 
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The corn, as fast as cut, was piled upon a wagon, drawn to the 
barn, weighed and immediately run through the ensilage cutter and 
eight samples selected from the mass for water determination and 
analysis. Five cuttings were made and the dates and stage of 
growth are shown below : 

Date of cutting. Stage of growth. 

July 30 . . . .. . . . . . . . . .... :Full tasseled. 
August 9... . .................. Full silked. 
August 21.. . . . . . . . . . . . . . . Kernels watery to full milk. 
September 7 . . . . . . . . .......... Kernels glazing. 
September 23. . . . . . . . . . . . . . . . . Ripe. 

The yield per acre and the per cent of water for each period 
were as follows : 

I I Per cent 
I Pounds per acre. I water. 
r ! 

July 30 .......................................... )--18,0-15--1 91.05 

August 9 ....................................... I 25,i45 I 88.05 
I 

August 21 .•..............•• , •. , •..••.• , , , .... , .. · I 

Soptemb" 7 .. . • • . • • • • • • • • • • • • • •.••••••••••••••• • I 
September 27 •. , ...••.... · . · · · · • • • · · · · · · · · · · · · • · · · I 

I 

32,000 85.76 

32,295 77.70 

28,460 72 .18 

The greatest ~:eight per acre of green matter was at period of 
watery stage of kernel to full milk but the largest per cent of water 
as would be expected was at the first cutting, when 9.02 tons per 
acre were cut and of this amount 8.21 tons was water 0.81 tons of 
dry matter and in this connection the words of Professor Robertson 
at an institute in Wisconsin seem fully justified. In speaking of 
corn so planted as to be cut for forage at this stage of growth he 
said : "Fodder corn sown broadcast does not meet the needs of 
milking cows. Such a fodder is mainly a device of a thoughtless 
farmer to fool his cows into believing that they have been fed when 
they have only been filled up." A cow of 1,000 pounds live weight 
in order to get the amount of dry matter called for by the German 
standards would have to eat per day 300 pounds of corn forage 
such as we just been considering. At the second cutting we have 
11.33 tons of water and 1.54 tons of dry matter in the 12.87 tons 
of forage. At full maturity we have an average crop of 14.23 tons 
with less water than at the period of tasseling and nearly five times 
as much dry matter. 
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I
i Tons dry 

Corn, tons Tons water matter 
per acre. I per acre. 

-----1--·--~a~ 
.July :rn ........................................ 1 9.02 i 8.21 .81 

August 9 •••.•••••••••••.•••••••••••••••.••..•.• · 

August 21 ....•....•.••..••••............••••••• , 

September 7 • • • • • • • • • • • • • • • • • • • • • . • . • ••••••.••• , 

September 23..... . . • . ..•.... , •••.....••..••..... 

12.81 I 11.33 1.54 

16.30 

16.14 

14.23 

13.97 

12.51 

10.27 

2.33 

3.63 

3.96 

The composition of the dry matter for each period shows per­
~entagely a gradual decrease for all the components except nitrogen­
free extract, which rises from forty to nearly sixty-one per cent. 
The per cent of nitrogen steadily diminishes through the series, 
while the sugars rise and fall. The starch falls slightly in per cent 
----- -------- -------- ----- ---------~--~··-~------------ ----~- -~-·--

I 
---------, July 30.1 Aug. 9.1 Aug 21.1 Sept. 7. S,pt. 23. 

Ash ........................ I 8.58 6.54 I 5.00 I 4.20 4.(iO 

Albuminoids .. . . ........... 1L81 H.19 10.31 8.94 8.56 

Crude fiber •.....•••....•... 31.76 28.36 27.18 24.38 21.90 

Nitrogen-free extract ....•••. 40.39 45,46 52,58 58.87 60,97 

Fat ......................... j 4.46 ,5. !5 4.93 3.61 3.97 

through the first three periods, and then increases rapidly until 
matnrity. 

Per Gent in Dry Substance. 

I I I 
I 

Albumi- . 
Total 'd \ Amide Gl . no1 . ucose. 

mtrogen. I 't \ mtrogen. \ n1 rogen. 
-------1---:---·- . 
July 30... .. . . 2.37 [ 1.69 I .68 3.60 

August 9... .• • • 2. 27 I 1.45 .8~ 9, 76 

August 21 . .. . . 1.65 

1 

1.30 · .3;-i 14.32 

September 7 .. .. 1.43 
1 

1.09 .34 10.00 

Sucrose. Starch. 

.a6 17.55 

3.60 15.96 

2.80 15.20 

1. 32 24.09 

September23.. 1.37 j 1.15 .22 6.80 1.88 36,02 

It is interesting to note the differences in percentage composition 
with each stage of growth of the corn, but it is only when we con-
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sider the total yie]d per acre that we are able to fully understandl 
the increase which has taken place in the crop itself. 

CHEMICAL CHANGES IN THE CROP. 

The total yield per acre at the date of last cutting was not so, 
large as at the time of the two previous cuttings, but the dry matter 
steadily increased. From the date of full tasseling until ripe the· 
dry matter increased 4.8 times or from 1,619 pounds to 7,918 
pounds per acre. From full silking until ripe the increase in dry 
matter was 2.5 times. Last year in our experiments we found no 
increase in albuminoids with B. & W. corn between the periods of 
full silk and watery stage of kernels. We note that while in this 
experiment for the same period of growth there was some increase 
in albuminoids, yet it was much less than for the previous or follow­
ing period. 

Per Acre. I Tasseled. I Silked I Milk Glazed Ripe-
July 30. August 9. August 21. Sept 7. Sept. 2l. 

-- --------- ------i------Pounds Pounds Pounds. P,mnds. Pounds. 
Yield per acre . . . . .. . . • . • . 18,045 .00 25,745.00 32,600.00 32,295.00 2~,460.00 

Water per acre............ 16,426.0IJ 22,666.001 27,957.00 25,093.00 20,542.00 

Dry matter per acre....... 1,619.00 3,078.001 '·'" 001 7,202.001 7,9!8.00· 

A,h .................... 1 138.91 201.30 232.151 302.481 364.23, 

Albuminoids.. . . . . . . . . . . . 239. 77 436. 761 ""·''I 643.86 677. 78 

Crude fiber................ 514.19 872.9~ 1,261.~7 l,7~~-85 l,7~4.04 

Nitrogen-free extract...... 653. 91 1,399.261 2,"1.29 '·""·" 4,827.6~ 

Fat . . .. . . . • • • . . . . . . . . . . • . 72. 20 167.75 228.90 259.99 314.34 

CHEMICAL CHANGES IN THE ALBUMINOIDS. 

It is interesting to note the changes taking place in the albumi­
noids during the period of growth. It is noticeable that there are 
two periods of smallest gain in total nitrogen . 

• 



July 30 •.••...•. 

August 9 ........ 

August 21 ....... 

September 7 ••••. 

September 23 .... 

A STUDY OF THE MAIZE PLANT. 

Pounds of Nitrogen per Acre. 

Tasseled .................. 

Silked .................. 

Kernels in milk ..•......••. 

Corn glazed ................ 

Corn ripe •. · ....•••.•••.... 

Total 
nitrogen. 

38.37 

69.87 

77.61 

102.99 

108.47 

I 

Albumi­
noid 

nitrogen. 

27 .36 

44.63 

66.36 

78.50 

91.06 

213 

Amide 
nitrogen. 

11.01 

2.1. '.U 

17. 25 

24.49· 

17 .41 

And there are also the periods of minimum amide nitrogen. 
Thus it appears that between periods of silking and corn in milk 
there is small gt,,in in nitrogen, and this corroborates the work of 
last season with B. & W. corn. At this stage of growth the amide 
nitrogen is largely transformed into albuminoid nitrogen. Follow­
ing the period just mentioneri, corn in milk, there is a large increase 
in nitrogen, and the amide nitrogen increases in greater proportion 
than does the albuminoid nitrogen. It is at this period of growth 
that it is essential that there be present in the soil nitrogen in a form 
available as plant food During the ripening stage there is little 
increase of total nitrogen, but the amidu nitrogen is transformed 
into albuminoid nitrogen. 

NITROGEN-FREE EXTRACT. 

It is in the nitrogen-free extract or carbohydrates that the 
greatest increase has taken place, and to learn what is the nature 
of this increase was the object of our further investigation. 

Amount per Acre for D(fferent Stages of Growth. 

-----1-----1 Gluc.ose. I Sucrose ! Starch. 
Pounds I Po:rnds. I Pounds. 

July30 ............. I Tasseled ........ 1 f>8.:.!8, \).06 I l'l'..!.23 

August 9 ............ 

1 

Silked ........ ···· I 300.41 I HO.SO I 491.25 

August2l. ............. Inmilk ........... l 664.98 I 12\J.OO 706.74 

September7 ...•...•.. 1 Glazed........... 7'l0.20 i 9.'>.0li l,73L96 

Seytember '23 ........ I Ripe ............. ! 538,42 1\8.86 2,852.86 
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The total starch per acre increased more than twenty-three times 
between tasseling of corn and harvesting, a period of fifty-five days. 
From the stage of glazing of corn until full ripening the increase in 
dry matter was 716 pounds, the increase in nitrogen-free extract, 
587 pounds, while the increase of sugar and starch was 989 pounds, 
or greater by 273 pounds than the entir~ gain in crop. That is, 
much of the nitrogen-free extract which at period of glazing of corn 

was in the transitory state had been translocated and transformed 
into sugars and starch. 

The conclusions reached last year with B. & W. corn are in the 
main borne out by the present season's investigation, and the results 
of two years' work given in a short summary are as follows: 

CONCLUSIONS. 

1. That the greatest weight of green fodder is between the 
period of full silking and milky stage of kernel. 

2. That the total weight diminished after this date but the total 
dry rnatler inereased. 

3. That as the corn approaches maturity the per cent of amide 
nitrogen diminishes, while the albuminoid nitrogen increases, thus 
seemingly increasing the feeding value 0f the crop. 

4. That the sugars and starch increase rapidly during the latter 
period of growth and maturing of the corn plant, and that these are 
t,he most valuable portion of the nitrogen-free extract. 

5. That between the period of glazing and full ripening of corn 
there was a large increase in amount of sugar and starch. 

6. That for the greatest amount of nutriment, considered from a 
chemical standpoint, corn should not be cut before it bas well 
ripened. 

7. That the B. & "\V. eorn can not, in ordinary culture, be 
matured in this latitude. 

DIGESTIBLE MATTER. 

Artificial digestion serves to give us a pretty definite knowledge 
of the digestibility of the albuminoids of foods and by this means 
we find that for the several cuttings we have: 
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Total JAibuminoids 
albuminoids. digestible. 

Tasseled, pounds ••.••..•••.•...........•••....•••• 239.77 117 .37 

205. 79· 

207.03 

315.42 

326.21 

Silked, 

In milk, 

Glazed, 

Ripe, 

436.76 

478.69 

643.86 

677.78 

An inspection of the above table shows two periods of rapid 
increase in digestible albuminoids. These figures correspond with 
the periods of similar increase in total albuminoids. Between the 
period of the corn silking and the kernels in milk there is almost no 
increase in albuminoids, and the same is true between the glazing 
and ripening period of the corn although a rapid increase of starch 
is made. 

GREEN" GRASS vs. DRIED GRASS. 

By H. P. ARMSBY AND WM. H. CALDWELL, 

[Copied from Pennsylvania. Experiment Station Report, 1888.] 

There is a prevalent impression among farmers that, drying dimin­
ishes very materially both the digestibility and feeding value of grass 
or clover. This impression arises very naturally from the compar­
ison, which is forced upon every farmer, of the relative value of dry 
hay and pasture. While upon good pasture animals will thrive and 
produce abundantly of either milk or meat, the same animals when 
fed upon hay fail to yield anything like the same return. 

When, however, exact digestion experiments came to be made, it 
was found that simple drying had practically no effect upon the 
digestibility of grass or clover. It is hardly necessary hei'e to cite 
examples of this. The experiment has been repeated so often that 
every one conversant with the subject has been forced to admit that 
the simple drying of fodder without loss does not decrease its diges­
tibility. It is still claimed. however, that while the dried material 
may be just as digestible as the green, the digested matter has 
not the same nutritive value. The ardent advocates of ensilage 
especially have elaimed a greater nutritive value for this feed on 
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account of its succulence, and have claimed that in the process of 
drying the nutrients of green food undergo a process of dehydration 
which renders them less easily digestible and less valuable, and in 
this connection they lay considerable stress upon the difference 
between bas and grass, noted above, and which is familiar to every 
one, as a further example of the value of succulence. 

While numerous comparative digestion experiments have been 
made on green and dried fodder, there have not been made, so far 
as I know, any exact experiments designed to test the truth of this 
general impression of the greater nutritive value of green as com­
pared with dried material. The experiments described on the 
following pages were designed as a beginning in this direction. 
Owing to the great amount of la"bor and time requisite for the proper 
carrying out of such an experiment it was found impossible to use 
more than one animal. A larger number would doubtless have 
added to the value of the experiment, but the results are presented 
here for what they are worth. 

PL.AN OF THE EXPERIMENT, 

The animal used was a five-year-old Guernsey-·Jersey cow. She 
dropped her second calf on April 2d, 1888. The week previous to 
entering upon the experiment her average daily yield of milk was 
twenty-nine pounds and three ounces. On May 11, 1888, she was 
fed ten pounds of the green grass, and the quantity of grass 
increased and that of dried fodder decreased until May 27th, when 
she was fed exclusively green grass, of which she received a full 
ration of eighty pounds. The experiment proper began on the 
afternoon of May 29th, and was conducted as follows : On the 
afternoon of each day there was cut on the college campus somewhat 
more than 165 pounds of grass. The grass was raked up carefully 
as fast as cut, placed in a cart and kept covered to prevent wilting, 
and taken to the barn as soon as the whole :iuantity had been cut. 
There a sample of five pounds was first taken for chemical analysis ; 
then eighty pounds were weighed out for the animal, about half 
being given to it the same night, and the remainder kept covered in 
as cool a place as possible, and used for the next morning's feed. 
Finally a second portion of eighty pounds was weighed out and 
spread on a large sheet to dry. It was at first attempted to dry 
this grass in the sun, but this was found to progress so slowly that 
as a substitute a staging was built over the boiler of the Mechanic 
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Arts' shop, and the sheet containing each day's grass was spread 
out upon this and allowed to lie usually for nearly twenty-four hours. 
When thoroughly dried the whole amount for one day was carefully 
transferred to a cloth bag, tied up securely and set aside. This 
routine was gone through with daily throughout the first period of 
eighteen days. During the last five days of this period the digesti­
bility of the grass was determined in the method described below. 
The weight of the cow and the amount of water drunk daily were 
determined; the cow was not allowed to run in the yard, but kept 
in the stable all the time. In the second period of the experiment, 
also extending over eighteen days, the dried grass from the previous 
period was fed, the grass dried on the first day of the first period 
being fed on the first day of the second period and so on through­
out. The digestibility of the dried grass was determined during 
the last five days of the period, and the weights of animal and 
water drunk were taken as before. Throughout the experiment the 
animal was milked twice daily. Each milking was weighed and a 
sample of the night's and next morning's milk was taken daily for 
analysis. The feed given was eaten clean except on five days of 
the green grass feeding. Four of the days were iu the filat half 
of the period, and all five of them in what may be cmlled the pre­
liminary feeding; that is, there were no uneaten residues during the 
digestion period. After making allowance for these uneaten resi­
dues, we find the amount of fresh grass actually eaten per day in 
period I, to have been : 

First half ..................... , . . . . . . . . . . . . . . . 79 05 pounds 
Second half .. . .. . . . . . . .. . . . .. . . . . .. . .......... 79. 75 '" 
Whole ........................................ 79 .40 '' 

It should be observed that in an experiment conducted in this 
way practically all the errors of experiment are likely to diminish 
rather than to increase the comparative value of the dried grass. 
The green grass was weighed out and fed directly with practically 
no chance for _ loss. The dried grass on the contrary bad been 
handled considerably, and since it was not weighed after drying any 
accidental loss during the drying and necessary handling would 
diminish the amount of food eaten in the second period, and so 
tend to cut down the milk yield. It is believed, however, that no 
material loss of fodder occurred during the experiment. 
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COMPOSITION AND DIGESTIBILITY. 

The following table shows the proportion of water and dry matter, 
and the percentage composition of dry matter of the grass that was 
used in the preliminary feeding and in the digestion period,{and that 
left uneaten : 

Composition of Grass. 

Preliminary I Digestion I Uneaten 
feeding. period. residues. 

Water •.•.••••..•..•••••••.....•••...•.••• 

Dry matter .•........••....•.•..•••....••• • 

73.21 

26.79 

75.77 

24.23 

58.61 

41.:l!t 

100.00 I 100.00 I 100.00 
In 100 parts of dry matter: 

Ash ....................................... I 10.31 10.92 10.47 

Albuminoids •.......•....•.....•.•....... I 13.44 11. 74 13.25 

N on-albuminoids .......................... . 6.29 3.43 4.68 

Crude fiber ...... . 24.33 27.92 24.92 

Nitrogen-free extract ..............•.•••.... I 4 I.12 41. 73 41.62 

Fat .............•...•...........•..•••.... I 4.51 4.26 5,06 

100.00 100.00 100.00 

It will be observed that the grass used in the preliminary feeding 
was of a rather better quality than that used in the actual digestion 
period, since it contained considerable more protein and considerably 
less crude fiber. It is altogether probable that there was a difference 
in the digestibility corresponding to this difference in composition, 
and that more food was actually digested from the grass during the 
first part of the experiment than the figures to be presented later 
appear to show. On the other hand, howewr. this difference affects 
both periods of the experiment equally, since grass of the same quality 
was fed at a corresponding time in each period. By this method 
of conducting the experiment, therefore, we eliminate from the com­
parison of the nutritive effect, any error due to the varying com­
position of the grass on different days. 

As noted above, the digestibility of the fodder was determined in 
both periods. The general method of conducting a digestion experi­
ment is easily understood. A carefully weighed quantity of food of 
known composition is fed. This being known, we can calcuiate how 
much of each crude nutrient is eaten. After the feeding has been 
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continued for a sufficient length of time so that all residues of pre­
vious fodders have been eliminated from the animal, the dung is:col­
lected carefully for several days, weighed and analyzed. From the 
data thus obtained, we can compute how much of each crude nutrient 
passes through the animal undigested. The difference between this 
amount and the amount eaten shows the amount digested. Much 
care is requisite in the details of such an experiment, but the general 
principle is easily comprehended from the above statement. 

,vithout occu1Jying space with the detailed figures of the digestion 
experiment, its general results are presented in the table below, which 
shows the percentage digestibility of the fodder. By this is meant 
that for example in period I, 68. 7 per cent of all the dry matter 
which the animal ate was digested and did not appear in the excreta; 
tlrn~ of the total amount of protein contained in the feed of the 
first period, 65.5 per eent was digested and so on with the other 

ingredients. 
Prrcentoge Digestibility. 

J f Dry I I Tot~l I Alh_umi- Crude N.-free I 
~eriod , Fodder. I matter. ! Ash. protern ; no1ds. fiber. extract. I Fat. 

I. ........ Greengrass,I ()8.7 1 49.7 65.5' 55.5 74.3 72.5 154.7 
. I IL ...... _'Dried grass, j 71.3 . 55.5 --71.5 ---~ 63.2 _ 76.7 __ 72.9 [ 60.1_ 

The results just giYen show an apparently greater digestibility for 
the dried than for the green grass. A portion of this difference may 
arise from the method in which the experiment was conducted as will 
appear from the following considerations. If any of the grass was 
lost during the process of drying, the amount of material actually fed 
in tlle second period was less than that in the first period. In the 
computatiom as to the digestibility, howevm, it is assumed that the 
s_1me amount of material was fed in the two periods. If this is not 
the case, the amount excrekd in the dung in the second period, as 
actually determined, being deducted from a greater amount than was 
actually fed, will show a corresponding greater digestibility. It is 
reasonably certain, however that not all the difference in the two 
sets of figures is due to this cause. In order to produce the observed 
difference in the digestibility of the dry matter, it would have been 
necessary that fully 20 per cent of the grass should have been lost 
on drying. It is impossible that any such loss as this can have 

15 
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taken place, and most of the difference must be explained in some 
other way. On the other band it is difficult to imagine that the dry­
ing can have actually increased the digestibility, and I am inclined 
to consider the observed difference as simply accidental and most 
probably due to variations in the amount of dung excreted. The 
results at any rate, agree with those of other experimenters in show­
ing no loss of digestibility as the result of drying. 

NUTRITIVE EFFECr. 

The nutritive effect of the ieeding is to be measured by the gain or 
loss in weight of the animal and by the milk yield. 

Live Weight-The average live weight of the animals in the first 
and second period is presented in the following table which contains 
also the average amount of water drunk per day and the average 
stall temperature : 

I Average live Average I Average stall 
weight. water drunk I ternptirature. 

Period I. Green Grass. 
First half ..•....•••...•..•..•••..•. 763 lbs. 67. 5 lbs 167. 9 deg Fahr. 

Second half ...•••••.....•......•••• 783 " 54.2 " 171.8 ,, 

Whole ....••••••••.•••..•..... 773 lbs. 60. 9 lbs. 169. 9 deg. Fahr. 

Pe1iod II. Dried Grass 
First half •..•••.•••.....•......•••. 

Second half .•.•.••..•••.•••....•••• 

Whole •.•••.••.••••.•••....•••• 

728 lbs. I 106. l lbs. 178.1 de1t Fahr. 

,., .. I ,.6.. .. f ,... .: ... 

nf> lbs I 106. 5 lbs j 73 .30 deg. li'ahr 

In order to show better the variations of live weight the weights 
from day to day have been represented on the accompanying 
diagram, in which the heavy line rises or falls as the weight increased 
or decreased. It is evident from the figures for the daily weighings 
and from an inspection of the diagram that while the weight of the 
animal was decidedly less in the second period, on the dried grass, 
than in the first period, the falling off of weight in passing from the 
one period to the other was a sudden one. Within three or four days 
after the dried grass feeding was begun, the- weight practically 
reached its minimum and thereafter increased rather than decreased. 
If the apparent loss of weight in the second period had been due to 
deficient nutrition, we should expect that the falling off would be 
gradual. The fact that it was not indicates pretty conclusively that 
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the loss was not due to actual decrease in the weight of the tissues 
of the animals, but to a decrease in the contents of the stomach and 
intestines due to the change of food. This appears so plain from the 
diagram that I believe we are safe in assuming that the green grass 
showed no material superiority over the dried grass, so far as the 
maintenance of the- animal was concerned. 

Quality of Milk-The average percentage composition of the milk 
produced in each half of each period is shown below : 

Percentage Composition of Milk. 

Total solids. 

Period I. Green Gras,. 
First half. •....•..•••••••.•••.••..•••••.. 12.84 

Second half. . . . . . . • • • . . . . . • • • • • • • . . . . . . . 12.29 
---

Whole .............••....•.•.....•••. 12.57 

Period II. Dried Grass. 
First half .........••..•••.....•••.•••.••. 12.07 

Second half ..•••.......••••••............ 12.27 
--·-

Whole •...•••.....•••••••....•.••... 12.17 

·------~ 

Fat. 

4.10 

4.19 
---

4.14 

4.17 

4. 27 
----

4. 21 

Protein 
(.N"x6. 25). 

2.76 

2.80 
---

2.78 

2.65 

2.58 
---

2.62 

The table shows slight changes in the composition of the milk, 
but they are rather favorable than otherwise to the dried grass. The 
percentage of solids decreases somewhat regularly until the second 
half of the dried grass period when it again rises. The fat shows 
an increase, although a somewhat irregular one throughout the experi­
ment, and the protein a decrease after the first half of the first 
period. On the whole the differences are so small as to be of little 
significance. 

Quantity of Milk-The table below shows the average daily yield 
of milk in each half of each period, and also the average yield per 
day of total solid matter, of fat and of protein, calculated from the 
,composition of the milk as just given. 
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Average Daily Yield. 

'I Fresh I Total I F t Protein 
________________ ! milk. solids. ; a· (Nx6.25). 

Period I -Green Grass, I Lbs. Lbs. i Lbs. L•s. 
First half.. ................. ········I 26.17 3 36 ·! l.07 0.72. 

Second half .•.••..•••.••..•••..•. ··•· I 25.85 3.18 I I.OS __ 0.72 

Wh le ......................... · I 26.01 3. 27 1, 1.08 O. 72 
I I 

Period II-Dried Grass, ! 

First half .......................... J 25.27 3.05 1.05 0.67 
I 

Second half.. . • . . . . .. .. .. .. . . .. . ••. 1 25. 27 3 .10 1. 08 O. 65, 
1---- ----- --- ----

Whole ........................... 
1 

25.2i 3.0i 1.06 0.66 

The quantity of fresh milk produced per day decreabes in general 
throughout the first period and the first half of the second period. 
Duriug the second half of the dried grass fet:ding this falling off is 
Hn'PstPrl nlthough no increase is produced. It is ,veli known, how­
ever, that the proportion of water in milk may vary more or less from 
day to day, and hence the amount of total solid matter produced per 
day is a more accurate measure of the effect of the food than the 
amount of fresh milk. Taking the solids as our basis of comparison 
we find that between the first half and the second half of the first 
period the daily yield decreased .18 pounds; between the second half 
of the green grass period and the first lrnlf of the dried grass period 
it fell off 13 p(.unds, while between the first half and the second half 
of the dried grass period we note an increase of .05 pounds. The 
daily yield of fat is a matter of some interest since it furnishes us an 
approximate measure of the amount of butter which the milk might 
have produced. As will be seen, the yield of fat is very near(y uni­
form throughout the experiment, there being but a slight falling off 
in the first half of the dried grass period. The yield of protein is 
less in the second period than in the first. On the whole the figures 
appear to show a slight increase in the milk production in the last 
halt' of the dried grass period, although the differences are small. If 
they are to he aecepted as significant we may say that the nutritive 
effect of the dried grass was slightly greater than that of green grass. 
It is to be remembered, however, that a little of the green grass was. 
left uneaten in the first period while the dried grass in the second 
period was eaten clean so that the cow really reeeived a trifle more 
food in the second eriod than in the first. Taking this into account,. 
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a fair culculation from the above results would appear to be that 

the green grass and the dried grass were substantially equal in 
nutritive effect. It was not possible in this experiment to determine 
the actual ;yield of butter from the milk. The amount of fat con­
tained in the milk may, of course, be taken as an approximate measure 
of this, but, as will be shown below, this measure is not an exact 
one. The ehnrnability of milk, that is the proportion of its total 
fat, which can be recovered in butter may vary considerably, it 
would appear, under the influences of the food eaten. Further men­
tion on this point will be made in connection with the experiment 
about to be described. 

Experiment at the Ar;ricultural Experhnent Station of the Unii·ersity 
of Wisconsin. 

During the summer or' 188 7 the writer carried out an experiment 
very similar to the one just described, at the above institution, with 
which he was then connected. In this experiment the grass used was 

considerably more mature, being cut when some nine or ten inches 
high. No determinations were made of the digestibility of the grass, 
but, on the other ban<l, the amount of butter produced from the milk 
of the cow was determined and its quality passed upon by an expert. 
An unfortunate mistake also diminished somewhat the value of the 

experiment. It was the intention to make grass the sole feed of the 

cow, but by a misunderstandiug of orders the cow was fed wheat bran 
by measure like the rest of the herd. ,vhen the mistake was disco,·­
ered about the end of the first period the man was directed to measure 

out the customary amount of bran and place it on the scales. This 
was repeated three times and, the three weighings agreeing closely, 

their average was taken to represent the arnonut of bran whicll had 
been fed, and throughout the rest of the exr1eriment this amount was 
weighed out daily to the cow. The amount of bran fed per day was 
5.5 pounds. The cow used in the expniment was a grade Jersey 
which had previously been used in the experiments on milk pr oduc­
tion described in the report of the "Wisconsin Station for 1887. She 
was kept in the barn during the day, but was allowed to run in the 
yaro d Id rn~ the night. She could not have found there, however, any 
maLLnal amount ot' food. The trial feeding began l\lay 26. The 
actual experiment began June 2, the green grass period ending June 
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15 and the dried grass period June ~9. The composition of the 
grass used was as follows : 

"\Vater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76. 28 
Dry matter... . . . . . . . . . . . . . . . . . . . . . . . . . 23 72 

In 100 parts of dry matter: 
Ash ............. . 
Protein . . . . . . . . . .. 
Crude fl ber .......... . 
Nitrogen-free extract- .. 
Fat .......... . 

100.00 

6 94 
14 .4-7 
29.20 
46.14 
3.25 

100.00 

The bran was not analyzed, since the amount fed was made as 
nearly as possible the same throughout both periods. 

NUTRITIVE EFFl!:CT. 

L,;i:e Weight-The live weight of the animal was 
The average of the daily weighings was as follows: 
Period I. Green grass : 

First half 
Second half. . . . . . . . 

Period II. Dried grass: 

taken daily. 

885 pounds. 
908 .. 

First half .......... . . ....... 929 '' 
Second half ..... . 937 •• 

There was a steady increase in the weight <..1f the animal, slightly 
less rapid in the second period than in the first, but with not enough 
difference betwEen the two to indicate anything like deficient nutri­
tion. 

Quality of Milk-The com position of the milk in the several 
periods was as follows : 
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Average Percentage Composition of Jfillr. 

Period I. Green Grass, 
First half ..•....•..•••.....•••.....•••••••.....•.. 

Second half.. . . . . . . . . . . . . • . . • . • • . . . . . ......•••. 

Whole .................. ···· ···· ·••· ···· ···· 

Period II Dried Grass. 
First half. • . . . • . . . . . • . • • • . .....•......••.....••. 

Second half. ...••..•...•••........................ 

Whole ... 

Total sol ids. Fat. 

14.13 

14.62 

14.36 

1-L 15 

1-1.36 

14. 26 
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5.15 

5,64 

5.40 

5.79 

5.H 

5.61 

The figures vary somewhat, but so irregularly that they do not 
indicate any distinct effect of the variations in food on the composi­
tion of the milk. The average of the second period is nearly or 
quite as good as tllat of tlie first. 

Qiwntity of Milk-The quantity of milk produced is shown below: 

Average Daily Yield--Pounds. 

I 
Milk. :Tot. solids.I Fat. 

Period I. Green Grass. 
First half ..................................... 

1 

17 .32 I 2.45 0.89 

Second half .......•••......•....•..••.....••..... !•_16.6:_!--~ _0.9! 

Whole. . . ............................ ! lfi.98 2.44 0.92 

Period II. Dried Grass. ' I 

First half. 17. 17 I '.l .43 0.99 

Second half .•.....•...........•.. 18.45 I 2.65 I 1.00 --1--·1--Whole .................................... I 17 .81 I 2.54, 1.00 

There was a slight falling oft in the yield as between the first and 
sec@nd halves of the first period, except in the case ot the fat. 
With these exceptions tll('re was an increase of yield as the experi­
ment progressed. It is rPmarkahle that this experiment, like the 
one previously described, seems to show a slight gain as the result 
of drying, but even though the two experiments concur in this 
respect, I believe we are warranted in assuming this slight gain to 
be accidental and not due to the feeding. It is certainly difficult to 
conceive how drying the fodder should improve its quality, and in 
any case the two experiments afford insufficient data for suc·h a con-
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clusion. Both experiments coincicle, however, in failing to show 
any loss as the result of drying. If there were any such marked 
difference between green and dried fodder as is sometimes claimed, 
it seems hardly possible that it should have failed to show itself in 
two experiments conducted on the whole as carefully as these. 

Yield of Butter-In this experiment each milking was, after 
being sampled, placed in a small Cooley can, and the cream pro­
duced, after proper ripening, was churned every three days. The 
butter was salted ab usual, one ounce to the pound, but not colored. 
After weighing, a sample of about a pound was packed in a tin box, 
which was placed inside a wooden box. surrounded by grass, and 
shipped at once by express to a butter dealer in Chicago for rating 
according to the established scale of points. The following table 
shows the the average yield of butter, and gives also the weight of 
pure fat contained in this butter. In this way, by taking the 
amount of fat in the butter as the basis of comparison, we may 
eliminate any errors due the varying amounts of water, salt, caseine, 
etc., contained in the commercial butter . 

.Average Daily Yield of Butter--Pounds. 

I Fr~sh butter. I Butter fi~t. 
--------------------------1------- --- ---

Period I. Green Grass. I J 

Firstsixda.ys ..................................... I O 88 i 0.72 

Last seven days ........•........••••.•....•..•••.. · 1--- 1.06 __ 1 __ ~ 
Whole ........................................ 1 0.99 I . o.rn 

i 

I 

Pe,iod II. Dried Grass. 
First six days . . . . . . . . . . . . . . • • • • • • • . • • • . . . . . • • . .. U.94 0.79 

Last nine days.. . ....•.•.••.............•........•. 0.99 0.82 

Whole ........................................ j 0.97 ) 0.81 

The yield of butter is practically the same in the two periotls, or 
if we make allowance for the slight variations in composition by 
making the yield of butter fat the basis of comparison shows a 
slight gain in the serond period. It should be noted, however, that 
this slight gain in the second period is considerably less than cor­
responds to the increased amount of fat in the milk produced, as 
shown by the previous table. 

Churnability of Milk Fat-The fact just mentioned leads naturally 
to a consideration of the relation between the total fat contained in 
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the milk and the amount of butter which can be made from it. Not 

all the fat of the milk can he converted into butter. A small por­

tion of it in any case remains in the skim milk, and another, usually 

somewhat larger, portion in the buttermilk. It appears from 

numerous experiments that the food of the animal may influence to 

a considerable extent the proportion of the total fat of the milk, 

whieh can be recovered in the butter. It is plain, then, that if any 

particular food or method of f Peding has the effect of causing the 
milk to churn better, or, in other words, enable us to get out of the 

milk a larger proportion of the fat which it contains, that food or 

that method of feeding is of special value to the buttermaker even 

though it does not produce any greater total amount of fat in the 

milk. The subject of the influence of feed on the churnability of 

milk has been comparatively little studied, but a few recent exp~ri­

ments go to show that the use of green succulent food enables us 

to separate the butter more completely from the milk. 

Alvord* gives the following results of trials made at Houghton 

farm. Tbe fir~t table below shows the total amount of fat in the 

milk, the amount of fat in the butter obtained by churning the same 

milk, and finally the percentage of the total amount of fat in the 
milk which was recovered by the churn. The results show the 

average product of the same lot of cows fed first on hay and grain 

in April, second on ensilage and grain in March, and third on good 

pasturage in May. The second table gives similar data for a single 

cow "'selected for the apparent uniformity of her produc\ and of 
her health, appetite and general condition.'' In the table as given 

the smbunt of butter fat obtained has been substituted for that of 

the butter obtained as given in tlie original paper, it being as!'.lurnl:'d 

that the butter <..:ontained eighty-five per cent of fat. Whik it is not 

likely that this was exactly true, it is hardly possible that the varia­

tions in the composition of the butter could account for the <tifler­

encPs obi':'erved. 
Trial with Herd. 

I 
Found in 100 lbs. of milk.I 

Dry-fed hay 
and 

grain in .April. 

Actual fat in milk • . . . . . I 5 .12 pounds. 

Butter fat obtained....... 4. 21 pounds. 

Percent. offatchurnedout,1 82.17 per cont. 

Fed corn ensi­
lage and grain 

in March. 

4.37 pounds. 

3. 71 pounds. 

84. 80 per cent 

On good pas­
turage alone in 

May. 

4. 13 pounds. 

3.58 pounds. 

86. 64 per cent. 

•Society for Promotion of Agricultural Science, 1883-1884, pages 23-a. 
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1'rictl with Single Cow. 

F d · 100 Lb f I F d h d / Fed corn ensi- J Fed corn ensi- ! Fed on grass 
M "lk · · M h age an gram age a one rn alone pasturage· oun 10 s. o j e ay an I I d · l I · I 

• I · grarn lil I arc in March April. I in May 
__________ '1-------,-- ----- -- ____ ! ______ _ 

Actualfatinmilk ... 4.76pounds. I 4.42pounds 3.9-Jpounds.

1 

I 4.64 pounds, 

Butter fat obtained.. 3.60 I 3. 73 " 3.36 4.0! 

Per cent of fat churn'd I I 
out •....•......... 

1

75.53 p'r ceflt. 8!.43 p'r cent 8.'>.43 p'r cent./ 87 .02 per cent. 

Al vord's conclusion from the above results is that "the greater the· 
proportion of succulent food, the more completely the churn will do· 
its work.'' Experiments by Sturtevant,* in which the total fat of' 
the milk was compared with that obtained by churning on a small 
scale, show very cousiderable variations in the churnability of the 
milk on different feeds, but th1~ feeding periods were too short to 
allow any very dl-'fiuite couclusions to be drawn as to the exact effect 
of the feed in this respect. It is worthy of note, however, that with 
one excepLion the ensilage period gave the highest churnahility. In 
our own experiment the proportion of the total fat which was recov­
ered in the butter was as follows: 

Period I-First half . . 80 95 

Second half.. 91 18 
Whoie .. 86.64 

Period II-First half . . 79 23·. 
Second half .. 81.45 
Whole . . . . . 80. 65 

Here we have a difference of six per cent in the churnability of 
the milk, or if we eompare the second halves of tbe two periods, a. 
difference of nearly ten per cent in favor of the green grass. 

In experiments upon the cornpars.tive value of corn fodder and 
ensilage, W ollt found that during tbe period in which (>nsilage was 
feel, the percentage of fat obtaiued in the butter was 12. 60 per cent 
greater than the average of the two periods in whieh corn fodder· 
was fed. His results were as follows: 

Butter fat. J Milk fat. I Churned out. 
I I 

Period I.................... 11.f>\:J lbs. / 13.12 lbs. : 88.35 per cent. 

Period H.... . .. .• .. . . . . .... 11.05 " I 11.61 " I 95.15 " 

Period III. ............. ,.... 9.50 " 12.38 " I 76. 74 

*Report New York Agricultural Experiment ::-itation, 1883 1885. 

tAgricultural Experiment 8tatiou, University of Wisconsin, Fifth report, page 52. 
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It would seem from these results to be highly probable that green 
succulen.t food does improve the churning qualities ot milk, and that 
if in the experiment described above, butter bad been made from the 
milk, there would have been a gain in the first period as compared 
with the second. 

Quality of Butter. As noted above, samples of the butter from 
each churning were sent to a Chicago dealer for rating. The samples 
sent him were designated by number only, and he had no knowledge 
of the nature of the experiment in progress. The following is his 
letter, including his report on the samples: 

'' Please find enclosed score of the samples of butter sent me. You 
will see that I have made the score 50 points. The flavor, I presume 
is what you most wanted. The examination made yesterday was 
made without any reference to the former score, and, of course, I 
have allowed a little in flavor for the stock being old. 

I was quite surprised to find Nos. 4, 5 and 6 very rank in flavor. 
The number one was quite oily. The others were about as ordinary 
butter is after being held. 

This butter was put on a shelf on the side of my ice-box in my 
refrigerator, and I do not think the temperature varies much from 
5i\ and I was surprised that the lots which I have named should get 
so badly off in flavor. I had my butter man make tile score at the 
same time without knowing what the other man put down, and we 
run very close on points, and I have averaged them so I think they 
will be about right. There is none of it as high in flavor as some of 
the fine creameries which we receive, but I suppose it could not be 
done in making such small lots. 

Yours truly, 
A. H. BARBER.'' 

The results on the fresh butter were as follows: 

Green Grass Period. 

No of I Milk of I Churned. ,Flavo~I ~ra:1 Color I Salt \ Total 
sample i 30 JO. 5 ! 5. 50. 

l. .......... 1June3,4,5 ............ !June6 ... 20 I 10 4 I 5 3~ 
2 ........... \June6,7,8 ............ 

1

!June9 .•.. 12 ; 8 5 i 4 29 
3 ........... 

1

June9,10,ll ........ :Junel4 •.. 22 9 4~ 4.j 40 
4 .......... June 12, 13, 14, 15 ..... June 17.. 20 8 4~ 4~ 37 

___ 
1 

A veragEi ........... : .......... 18.5 I B:7b Ll I Ll 36. 2[) 
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Dried Grass Period. 

No. of Milk of I Churned. IFiavorl Grain I Color I oalt r Total 
sample. j 30. IO. 5. 5. 50. 

---·--------- ---[ ---------
5 ........... .Junel6,17,18 ......... June20 ... : 18 7 4 3 32 
6.. . .. .. . Tune 19, 20, 21. ........ June 2:L.. 14 8 3! 4 29! 
7... . . . . . June 22, 23, '.l4 ........ June 27... 16 10 5 4 35 
8, ........... June 2.'i, 26, 27 ........ June 30 ... 21 10 5 5 41 
9 ............ June 28, 29, 30 ......... July 2 ... 

1 

~ ~ -~ ~- !~ 
Average ................... 17.8 9 4.2 4 35.0 

On August 4 a second examination of the samples was made, they 
having meanwhile been kept in the ice-box, with the following results: 

Green Grass Period. 
1 ......... . 
2. 

.June 3, 4, 5 ........... !June 6 .. · 110 10 

.June 6, 7,8 ........... June9 .... 15 10 
5 5 I 3o.o 
4 4 

I ~~:g 3 ......... . 
4 .. 

.June !J, 10, 11 .......... June 14 .. • I 8 10 
June 12, 13, H, 15 .... June 17. "1-5-~ 5i 4 

5 5 I 25 .o 
-

Average ..................... 
1 

9.5 IO J 

----
4.9 4.5 i 28.9 

Dried Grass Period. 
5... . ..... ·June 16, 17, 18 ......... .June 20. . 5 
6 ........... jJune 19, 20, 21 ......... June 23... 5 
7 ........... ,June 22, 23, 24. .......... June 27... 10 
8 ........... ,June25,26,27 ....... June30 ... 12 
9 ........... i3une 28, 29, 30 ......... July 2 .... ~ 

I Average........... . • . . .• . • . . 9.6 

7 I 4 3 19. o 
8 4 4 21.0 

10 5 4 29,0 
10 5 4i 31,5 
10 l 4 4 34.0 -- --- --·--
9.0 J 4.4 3.9 26,9 

Nos. 4, 5 and 6, rancid; No. 1, oily. 
It will be seen that the differences between the two classes of 

samples were comparatively small, and, on the average, showed that 
the chief difference between the two was in the flavor, though even 
there the difference does not amount to a whole point. If we allow 
any significance to this slight difference, the general result of the 
comparison is that the butter from the green grass was slightly better 
at first than that from the dried grass, but did not keep quite as well. 
It appears doubtful, however, if these small differences have any 
significance whatever. It will be observed that the quality of none 
of the samples was very high. This was probably due, as Mr. 
Barber's letter suggests, to the fact that the butter was made in 
small lots, and therefore not under the most favorable conditions, 
and to the further fact that the single cow used had been in milk 
about seven months. 
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cnNCLUSIONS. 

The experiments described above, takl n in connection with what 
is already known on the subject, lead to the conclusion that the 
simple drying of grass without loss does not diminish either its diges­
tibility or its nutritive value, as a food for milch cows, with the single 
exception that dried food appears to influence unfavorably the 
churning qualities of the milk. In this connection, some explana­
tion seems to be called for of the great difference between grass and 
hay, which was alluded to in the introduction to this article, the 
more so as a good deal of confusion appears to exist upon this point 
even in the minds of those tolerably well informed on such subjects. 
Pasture grass is better than hay~ first because it is cut earlier, and 
is therefore of a better quality per se. It is a perfectly well estab­
lished fact that the earlier grasa is cut the greater is its percentage 
of protein, and the less its percentage of crude fiber, both of which 
circumstances give greater value to the young grass. As an 
example of this, we may cite analyses of hay cut at three different 
times from the same meadow.* 

Cut. Protein, 
r,er cent. 

May 13, 1877 •••• I 18.97 

June 9, 1877 •.... 

July 26, 1877 .... 

11.16 

8.46 

Cornposition. 

O d fib F t Nitrogen-free A h 
ru e er, a • extract s • 
per cent. per cent. per cent per cent. 

------ ---- ------ ----
24.70 3.42 43,91 9.50 

34.88 2. 74 43.27 7.95 

38. 15 2.71 33 .34 7.34 

*Landw. Jahrb. 8, I Supplement, 54. 





ABSTRACT OF REPORT 

OF 

Cattle Commissioners, 
188~. 

F. 0. BEAL, PRESIDENT. W. W. HARRIS, SECRETARY. 

G. H. BAILEY, VETERINARIAN. 

To His Excellency, the Govern01· of Maine: 

In presenting our annual report for 1889, we have thought best, 
in view of frequent inquiries as to the application of the present 
law as compared with that ''approved March 17th, 1887," to publish 
the present amended law in full for the benefit of all concerned. 
In our annual report of 1888, we recommended to the Governor and 
Council that certain changes in the law of 1887 were in our opinion 
not only desirable, but if not modified or amended, were liable to 
entail much unnecessary expense upon the State in disposing of 
cases in the future, to which our attention might be called. The 
,committee by whom the present bill was referred to the Senate and 
House of Representatives, reported in favor of all the changes we 
at that time recommended, although the new bill did not become a 
law in season to avert the payment by the State of a large amount 
,of money in the case of the herd of Hereford cattle destroyed at 
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Kennebunk in January, before the amended bill was passed in 
March, 1889. 

"\Ve copy from report of 1888, pages 24 and 25 : "The new 
cattle bill passed at the close of the last session of the legislature,_ 
in 188 7, entitled 'An Act to extirpate contagious diseases among 
cattle,' should, in the opinion of our Board, be so changed or modi­
fied as not to give in certain sections of the law, especial prominence 
to the disease known as tuberculosis, to which the public mind had 
at that time been pointedly directed in consequence of the unprece­
dented outbreak of the disease at the State College farm at 
Orono. At the time the report of the Orono cases was published 
( although the entire herd had then been disposed of and destroyed), 
there were still outstanding quite a number of young animals 
( mostly bulls) that had been sold from time to time from the college 
herd, that by order of the Committee of Investigation, were after­
wards inspected, and being found in almost every instance 
thoroughly diseased, were also destroyed, so that we are now able 
to report the State free from any suspicious cases that trace directly 
to the college herd, with possibly the exception of a single bull in 
the town of Lee, that was out of one of the worst diseased and con­
demned cows at Orono. 

In view of this fact we have to recommend that there be left out 
of section 1, chapter 138, the words 'especially tuberculosis,' and 
,out of sedious 2, 5, u and 7, such portions as recommended the 
'quarantine and destruction of such aaimals as have been exposed 
to the clisease known as tuberculosis, but not themselves actually 
diseased,' as being contrary to all well recognized authorities and 
precedents in dealing with and disposing of cases of tuberculosis 
among cattle. It has been repeatedly proven in this State that 
some one or more cases may be found present in a large herd, 
(which being destroyed) no other cases ever afterwards developed, 
and the three cases destroyed the present year show conclusively 
that although summered and wintered with other cattle, no suspicious 
cases remain in the herds from which they came, while should a 
single case of contagious pleuro-pneumonia be discovered in a herd 
of cattle, the only rational means to insure its extermination would 
not only be to destroy such an animal, but all others that had been 
herded with it. The frightfully contagious nature of this disease, 
and its treacherous and fatal character, have long since proved that 
to be the most economical and only certain manner of extermination~ 



CATTLE CO.'.\DIISSIO~F.RS' REPORT, 235 

In several instances in the past our Board have been notified of 
supposed cases of contagious pleuro-pneumonia, and it should per­
haps, be stated in this connection that an animal affected with 
common lung fever or pneumonia presents appearances so nearly 
identical with those of the contagious form, that it is often impos­
sible to distinguish them as different while the animal is living, but 
that by a post-mortem it at once becomes apparent. Up to the 
present time, however, no case of contagious pleuro-pneumonia has 
ever made its appearance in this State, and it is believed that if the 
same watchful care and prudent legislation be exercised and con­
tinued in the future as in the past, this dread disease will never 
make its appearance in Maine." 

,ve reproduce the recommendations as made in 1888, which show 
that the facts then existing are reflected in our present report, that 
whenever we have been called to inspect a herd of cattle in this 
State, and have found one or more eases of tuberculosis, they have 
been disposed of, and we have never afterwards had occasion to 
revisit the same herds to inspect or dispose of other animals. 

The first case called to the attention of the Cattle Commissioners 
the present year was on ,T anuary 7th, when an inspection was 
ordered of the herd of Hereford and Jersey cattle belonging to 
Hartley Lord, Esq., of Kennebunk. This is the herd already 
referred to, where we were met upon the very threshold of the new 
year with just such a case as we had anticipated and attempted to 
guard against in our recommendations to the legislature of 1887, 
and where a special appropriation was asked for and obtained to 
pay for the entire herd, which was condemned under the old law. 

l\Ir. Lord's herd consisted of seventeen animals (all thorough­
breds), fifteen of which were Herefords and two Jerseys'. five of the 
number being calves, and at our first visit a yearling heifer was 
condemned and clestr.oyed, the post-mortem disclosing the fact that 
a portion of the right lung, together with the bronchial lymphatic 
glands were affected with tubercular deposit. 

Our next visit to Mr. Lord's herd was on January 10th, when we 
condemned and destroyed a registered Hereford cow, found to be 
clearly affected with tuberculosis. 

January 26th. The "full board" met at Mr. Lord's farm to 
decide what disposition should be made of the balance of the 
animals, the owner having demanded, under the Contagious Act of 
1887, that he be paid ''three-fourths of their value as determined 

16 
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upon the basis of health before infection, and the full appraised 
value in case of animals exposed to either of such diseases, but not 
themselves actually diseased, out of any moneys appropriated by 
the legislature for that purpose; provided, however, that they shall 
not pay more than two hundred dollars for an animal with pedigree 
recorded or recordable in the recognized herd books of the breed in 
which the animal destroyed shall belong, nor more than one hundred 
dollars for an animal which has no pedigree." The Commissioners, 
finding they had no alternative but to appraise and condemn the 
entire herd, "under section 2, chapter 138, defining the powers and 
duties of said Commissioners," appraised the herd at seventeen 
hundred dollars, and the legislature then in session made an especial 
appropriation in payment of the award. 

January 12th. The Commissioners inspected the herd of Addison 
True of Mechanic .Falls, and condemned a grade Jersey cow, 
appraisal $25.00. 

January 23d. An inspection was orderP<l at the farm of C. B. 
Dunn, East New Sharon, where a grade cow was found diseased 
and was condemned and appraised at $25.00. 

February 2d. An inspection was ordered at Charles M. Haynes' 
stable at Bucksport, but no contagious disease was found. 

March 14th. A case of glanders was reported at Milo, at the 
stable of William Mayo, which "prove::l to be chronic catarrh. 

March 16th. An inspection was held of the cattle belonging to 
Henry Merrill of Garland, and a grade Jersey cow found to be badly 
diseased; appraisal, $25.00. 

March 21st. An ox belonging to Sprague Keene of Harrison, 
was found badly affected with tuberculosis and condemned; 
appraisal, $35 00. 

March 23d. An inspection was ordered in a "lumber camp" at 
Danforth, Washington county, for suppo.sed glanders, which proved 
to be a case of chronic catarrh. 

March 25th. Inspected the herd of Nelson Harmon, of Scarboro' 
Beach, who had lost several calves. A post-mortem revealed the 
fact that they had died of impaction of the third stomach. No 
appraisal. 

March 26th. Inspected the herd of Leonard Stevens, South 
Windham, and condemned a Jersey cow found badly diseased with 
tuberculosis; appraisal, $25 .00. 
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March 29th. Inspected the cattle of George W. Knight, of 
South Waterboro', and found a "grade Jersey cow'' diseased; 
appraisal, $16.00. 

April 6th. Inspected cattle of James I. Payne of Standish, but 
found no contagious disease. 

April 9th. A reported case of glanders, at Unity, was found 
upon inspection to be chronic catarrh. 

April l 0th. Inspection was ordered at farm of F. F. Irish of 
Buckfield, but no contagious disease was discovered. 

April 12th. The "Mayor of Calais" reported a case of glanders 
at Red Beach, which proved to be chronic catarrh, but the following 
day, April 13th, a case of glanders was found in the stable of 
Frederick J. Young, at Calais, and condemned. Appraisal, $4:0.00. 

April 30th. A case of glanders was reported at the stable of 
Frank G. Connor at Richmond, which proved to he catarrh. 

May 3d. A case of tuberculosis was reported upon the farm of 
Henry Smith of Troy, which proved to be emphysema. 

l\Iay 6th. Inspection was ordered of cattle at farm of E. J. 
Waterhouse of Groveville, but no contagious disease was found to 
€Xist. 

May 13th. The cattle of Charles '\V. Smith of South Orrington 
were inspected, but no tuberculosis found. 

May 18th. A post-mortem was held upon a cow that had died 
under suspici.ous circumstances upon the farm of James L. Carter 
of Scarboro'. No contagions disease. 

May 27th. The herd of cattle belonging to Levi Jordan of East 
Raymond, was inspected and a grade Jersey heifer found affected 
with tuberculosis. Appraisal, $25.00. 

May 22d, May 26th, May 27th, June 4th, June 27th and Septem­
ber 21st, the Commissioners visited the premises of C. E. Winslow 
at Falmouth, to inspect upon the dates above set forth, a large herd 
of milch cows, reported to be affected with some contagions disease, 
and as these cases have proved to be of especial interest through 
various post-mortems that have been had from timG to time since 
the first inspection was ordered, they will be taken up at t lw close 
of this annual report, and the various visits and post-mortems 
described in detail. 

June 3d. A case of glanders was reported at the stable of Jacob 
Levi at Portland, and a chestnut gelding found badly affected with 
the disease. He was condemned and appraised at $100.00. 
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.June 8th. The Society for the Prevention of Cruelty to Animals 
reported a case of glanders at Cumberland Mills, which proved upon 
inspeetion to be chronic catarrh. 

June 11th. An inspection was ordered of the cattle of Frank 
Hart of Howard, and a Jersey cow was quarantined. 

June 14th. A case of tuberculosis was discovered in a Holstein 
bull, belonging to George "\V. Reed of South Orrington, and he was 
condemned and destroyed. Appraisal, $40.00. 

June 15th. Inspection ordered of herd of cattle belonging to 
A. S. Forbes of Brooks, but no contagious disease discovered. 

,June 17th. A herd of cattle were inspected at Bowery Beach, 
but no contagious disease was found to exist. 

June 18th. The hn·d of cattle of Wm. H. Cole of Pari&, was 
inspected, and an ox found badly afleeted with tuberculosis and 
condemned. Appraisal, $50.00. 

June 19th. Inspection ordered ot the cattle of Herbert J. Holt, 
of North Norway, but no contagion found. 

June 21st. A post-mortem was held at Burnham, upon an ox 
tbat had died upon the far rn of John Sa_yward, wlien the ox was 
found to have died of ' 1congestion of the lungs." 

June 24th. An inspection was ordered of the cattle of Messrs. 
Bonney and Jewell at .Mechanic Falls, but no contagious disease 
was found to exist . 

• July 15th. The herd of Albert A. Young of Auburn was insprn­
ted, and a registered Holstein cow found badly affected with tuber­
culosis. She was condemned and appraised at $100. 

July 18th. A case of glanders was reported at Hampden, which 
proved to be a case of chronic catarrh. 

July 26th. The herd of cattle of J. W. Powers of Brewer, was 
inspected, which resulted in finding a case of emphysema. 

July 29th. A case of glanders was reported at Gray, at the 
stables of John Merrill, which proved to be catarrh. 

July 30th. The cattle of Mr. Bemis of Hermon, were inspected, 
but no contagious disease was discovered. 

July 31st. The Commissioners visited Danforth, Washington 
county, and found a case of glanders in a mare and colt belonging 
to White Brothers, which were condemned and appraised at $90. 
and the same day condemned a horse belonging to George 0. Frye 
of Brookton, which was appraised at $60. 

August 1st. Inspected the cattle of Robert P. Smart of Monroe, 
and found several head of young cattle affected with emphysema. 
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August 7th. Inspected the herd of l\lr. Chapin of Hermon. but 
found no contagious disease among his cattle. 

August 13th. Visited the farm ot Hiram Towle of Belgracle l\Iills, 
and found a case of tuberculosis in a grade cow. Appraised 535. 

August 19th. A case of glanders was reported by Mr. Luce of 
Hermon, where two horses were found to be affected with lymphan­
gitis. No appraisal. 

August 24th. Inspection was ordered of the cattle of Staples & 

Berry at North Auburn, but no contagious disease was found. 
September 12th. A case of glanders was reported by the select­

men of Porter, at the stables of David S. Hurd, which proved to be 

catarrh. 

September 13th. A post-mortem and inspection was held at 

Lewiston, upon the premises of John Bolton. No contagious dis­
ease was discovered. 

September 28th. Inspection was ordered at the farm of Genrge 

W. Stone of Lewiston, but no contagion was found among his cattle. 
October 7th. A case of glanders was reported at Eddington, at 

the stables of E. G. Hepworth. The horse was condemned and 
appraised at $100. 

October 9th. The cattle of J. M. Knight of Otisfield, were 
inspected, but no contagious disease was found. 

October l lth. The '· Board of Health" of Leeds reported a ease 
of glanders, which proved upon examination to be chronic catarrh. 

October 15th. Inspection was ordered of the cattle of Llewellyn 

Norton of Farmington, but no contagious disease was found. 
October 16th. Inspection was ordered upon the farm of l\lrs. J. 

Hood of Wayne, but no cases of tuberculosis were found. 
October 17th. A bad case of tuberculosis was discovered in a 

Jersey cow belonging to Frank ·warren of Livermore Falls, which 
was condemned and appraised at $t5. 

October 23d. Commissioners Beal and Bailey visited the premises 

of S. S. McCallough of Hermon, and found an advanced case of 
tuberculosis in a Jersey cow that had for a long time been furnishing 
the milk for a family of small children. The cow was condemned 
::ind apprai-.f>d at $28. 

Octoh1 1 i5th. Commissionen Harris and Bailey visited the farm 
of Rev. ~amuel Poindexter at Shapleigh, who bad lost several head 
of cattle, and reported others sick with the same symptoms. A 
post-mortem on an ox that had recently died disclosed the fact that 
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it was a case of poisoning, and the history of the previous cases all 
go to confirm the same diagnosis. No appraisal. 

November 4th. A case of Hglanders and farcy'' was reported by 
O. 1\l. Cummings of Norway. Diagnosis confirmed; appraisal $100. 

November 5th. The cattle of W. G. Everett of South Paris were 
inspected, but no contagious disease was found to exist. 

November 12th. The cattle of William Harlow of Turner Center 
were inspected, anrl a Holstein heifer found to be affected with 
tuberculosis. She was condemned and appraised at $15.00. 

November 13th. Visited the premisE:s of A. H. Pratt at HNorth 
Turner Bridge,'' and condemned a yearling registered Holstein bull, 
the animal being appraised at $35.00 This bull was the produce of 
the Holstein cow already described as belonging to A. A Young of 
Auburn, which was condemned last July, and found to be a very bad 
case of tuberculosis; and this bull was disposed of in pursuance of 
the well settled policy of this State, to follow up and destroy the 

prorluce of tuberculous cows. 
November 23d. Two cases of glanclers were reported in the 

camp of George \V. Day at Presque Isle, Aroostook county, but 
upon inspection were found to be bad cases of catarrh. 

November ~6d. A case of glanders was reported at "\Vytopitlock,. 
"\Vashington county, which al8o proved to be chronic catarrh. 

November 30th. An inspection was ordered of the cattle belong­
ing to N. Q Pope of Poland. A Hoistein cow which had been 
brought into this State from New York last August, was found to be 
affected with tuberculosis, and condemnect, although no eompensa­
tion coul<l be awarded to the owner, as section 2 of the present law 
provides "that in no case shall compensation be allowed for an 
animal destroyed under the provisions of this Act, which may have 
contracted the rlisea8e in a foreign country, or on the high seas, or 
that may have been brou~ht into this State within one year previous 
to such animal's showing evidence of such disease." 

December 6th. Inspection was ordered upon a Jersey cow, the 
property of Joseph A. Lamb of Lewiston, and found to be an 
advanced case of tuberculosis. Appraised at $30.00. The above 
cow had dropped a bull calf the previous year, which was then in 

the possession of a gentleman at South Turner, who upon learning 
the facts in relation to his dam, promptly ordered the animal 

destroyed. 
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The same day a bad ca-.;e of "glanders and farcy" was discovered 
at the stable of Dr. L. A. Bourque of Lewiston, and was destroyed. 
Appraisal, $100.00. 

December 7th. A case of glanders was reported at the stable of 
David Cram at Litchfield Plains, which proved to be a case of 
pupura hCX3morrhagica. 

December 13th. A case was reported at North Greene, said to 
be an advanced case of tuberculosis, but which proved to be non-con­
tagious emphysema. The cow was the property of S. :M. Rose, and 
there was no appraisal. 

December 23d. Inspection was held at Bethel in the herd of 
L. A. Hall, but no contagious disease was fouud. 

December 26th. The selectmen of South Litchfield requested an 
inspection of the herd of Granville A Palmer of that town, and two 
grade Jersey cows were found to be affected with tuberculosis, and 
were condemned after having been appraised, one at $20 and the 
other at $18. 

The last case of the year reported was supposed glanders, in a 
mare at Bingham, but which proved to be catarrh, and the attention 
of all parties interested is again directed to pages 17, 18, 19 and 20 
of our report of 1888, in which the symptoms of glanders and farcy 
are so clearly given that if these are carefully compared with sup­
posed cases as they arise, it would save our Board much trouble and 
expense in going long distances to render decisions, in which the 
owners themselves ought to be able to determine whether they have 
glanders or catarrh. 

Emphysema among cattle also seems to be on the increase in this 
State, and a large majority of the herds visited the past year have 
disclosed such cases, which are entirely non-contagious. This con­
dition of emphysema, which is analogous to"' heaves in horses," has 
been found to exist in a large number of cases where tuberculosis 
was suspected. Any considerable pressure or violent concussion of 
the lung may produce a laceration of that viscus and give occasion 
to the infiltration of air into the areolar texture, called • •interlobular 
pulmonary emphysema," or we may have excessive dilation of the 
air cells, some of which ultimately break and give rise to irregular 
vesicles at the surface of the lung, known as "'vesicular emphy­
sema." The inspiratory efforts are increased and somewhat sup­
pressed, while the expiration, which is more frequently audible, is 
prolonged, laborious and wheezing. These symptoms, together 
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with the accompanying cough, often confuse an owner, and your 
Commissioners believe that much of this trouble is caused by over­
feeding bulky and innutritious food, causing extreme pressure of the 
lungs and its consequent results. 

In summing up the business of the year, aside from l\Ir. Lord's 
herd at Kennebunk for which a special appropriation was ordered, 
seventy-two cases were reported in 1889, scattered from the New 
Hampshire line to the St. Johns river; fifty-five herds of cattle 
were insp€cted and seventeen stables and '· lumber camps" were 
visited; seventeen cows, two bulls, and two oxen were condemned 
at an appraisal of $702. 00 and seven horses were condemned at an 
appraisal of $5~0.00, making a total of $1,292.00. At the close of 
the year, we are able to report that all the expenses of the Commis­
sion, as well as payment for horses and cattle destroyed, have been 
kept within the appropriation, and a check of $~41.43 has been 
returned to the State by the Treasurer of our Commission. 

A summary of the whole number of cases reported to the Com­
missioners in 1888, was found to number fifty-three, embracing 
cities and towns distributed from the sea-board at Portland, to 
the backwoods of Maine. Eighteen herds of cattle were inspected, 
and thirty-five stables and ''lumber camps.'' Two bead of cattle 
were condemned and destro_yed at an expense of $85.84, and nine­
teen horses were also condemned and destroyed at an expense of 
$1,300.50 making a total of $1,386.34 as compared with 1887, 
forty-eight herd of cattle were inspected, and thirteen head of cattle 
were destroyed at an expense of $309.75, while eleven horses were 
destroyed (seven of them being traced to one lumber camp) at an 
expense of $626.50, making a total of $936.25. 

It will be observed that the number of horses destroyed for 
glanders has materially decreased from last season, which is no 
doubt owing to the salutary change in the law of 1887, which now 
provides, that "no compensation shall be allowed for an animal 
destroyed under the provisions of the present act, that may have 
been brought into the State within one year previous to such 
animal's showing evidence of such disease," while the Massachusetts 
authorities in 1889 destroyed fifty-seven hor.ses, just fifty more than 
were condemned in this State. 
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REPORT. 

NoTE-Pal't I. of the Station Hepol't, devoted exclusively to the Inspec­

tion of Fertilizers, and a report of analyses made, is omitted in this 

connection. 
Z. A. GILBER'l', 

Sec1·etary Boco'Cl of Agriculture. 

CATTLE FOODS. 

ANALYSES OF HAYS Fl:W~I VARIOUS GRASSES. 

For seyeral years samples lrnse been collected of tlie Yarious 
grasses ancl other fm1cler plants growing on the College Farm, 

which lrnse been analyzed, and some have been submitted to diges­
tion tests. This '\Vork has been continued with additional samples 
collected in 1888. The analyses of six liays from five different 
species of grasses and one clover are given below, all from the 

crop of 1888. 
The samples were all cut <luring the first few clays of ,J nly while 

the plants were in full bloom, arn1 were carefully dried ancl store cl, 
so that the analyses represent the hays in their best possible 

condition. 
The terms used in stating the analysis of a fodder, such as 

"protein," "fiber," etc., are explained in the report of this station 
for 1888, pages 8;3-85, arn1 in the same connection are given on 
pages 81-8;3 some general considerations bearing upon the value 

and need of a wider knowledge of the composition of our fodder 

plants. 



rPable of Fodder Analyses. 

In 100 Parts of Air-Dry Substance. 

------------------

Description of SampleH-Crop of 1888. 

~ 
o A 
'"' <I) "' <I) 0 ~ 

LXXXVI .. Timothy* Phleum prutense In early bloom ...••.... 

p., '"' z 
I ~ I .!:: 
!l J I !: 
~Clj rl.J I ~ 
:::: _-<_j __ ... 
8.:w 4.77

1 

8.75 

LXXXVU, Timothyt 10 days past bloom ..... . 7.97 3.67[ 7.00 

In bloom ..... 

L~XXVIII Wild oat gra<'S, Danthonia spicata, In full bloom ..... . 

LXXXIX .. Red Top, Agrostis v,tlg,iris. In full bloom •. , .... , ... . 

XCVI ...•. Blue Joint, Calamngrustis Canarlensis. 

•• 2, •. ,,
1 

"·" 
8.Il LIO, 8.50 

I 
6.80 5.321 9,50 

XCVIL., .. Witch grass, Trit1cum re-pens. In full bloom , •••... · 1 6.45 

XC ........ Alsike clover, Trifolium hyhridum. In full bloom.... 8,4fi 

5.251 7.31 

(1,541 ]2.50 

26.82 

27.80 

26. GO 

33.85 

28.7:l 

28.00i 

51.08 

47.66 

49.09 

42. Hi 

49.52 

40.63 

3.78 

3 .4(i 

3.2i 

3.60 

2.37 

2. 74 

3.88 

fn 100 Parts of Water-~'ree Substance. 

5.21 

3.99 

4.61 

4.46 

5.70 

5.6) 

7 .14 

9.54 

7 .GO 

9.54 

9.25 

10. l!! 

7.81 

13.65 

29.19 

29.14 

28.94 

36.32 

30.71 

30.fi8 

<I) 

-~ 
!~ 
~g 
<I) 0 

(1)'"' 
c;: ~ 
§ I 
bll'"' 
0 <I) ....... ....,...., 
·-"' ZS 

51.94 

55.5] 

52.07 

fi3. 43 

45.25 

52.94 

4-L3!l 

4.12 

3.76 

3.55 

3.92 

2.54 

2.9:l 

4.24 

------------'------- ------

*Yield per acre of dry hay, 3,233 lbs. t Yield per acre of dry hay. 
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The relative composition of the various hays can be more 
accurately shown by comparing the averages?of the analyses for 
several years. 

Average Composition of Hays trorn Various Gmsses Gut on 
sarae Farm 

In 100 Parts Water-Free Substance. 

I 
Ash. I Protein. 

Nitrogen I 

from ex- ! 

Fiber. 1 tractive 'I Fat. 
I matter. 

------------------- -- ---- ----·--· --1---· 
Timothy hay, '8-1, from general lot of hay*, 4.49 7.86 34.36( 50.651 2.64 
Timothy hay, " " " " " *, 4 .00 7. IO 34.501 52.071 2.33 
Timothyhay,'85,inbloom* ............. 6.47 767 38.50 1

. 43.70 3.66 
Timothy hay. '86, two weeks past bloom, I 

average two analysest. ...• .... .. . 4.03 6.21 32.07': 54.61 1 3.08· 
Timothy hay, '87, in full bloomt.. .... .. .. 4.58 8.181 32.66; 50.981 3.60 
Timothy hay, '87, somewhat past bloomt. 5 17 7 .841 32. JO, 51.301 3.59 
T!motby hay, :88, in early bloom ......... , ?}l 9 •. ~•l 29.191 ~!·9-1\ 4.12 
Timothy hay, 88, ten days past bloom .... ' iS.99 7.601 29.14 ::i::i 51 3.76 
Red Top hay, '87, in full bloom§......... 5.06 9.69, 30.98! 50.641 3.63 
Red Top hay, '88, " " ........... , L4t, 9.251 28.9( 53.431 3.92 
Witch grass hay, '85, in bloom*.......... 6.79. 9.33

1
• 36.88! 43.861. 3.14 

Witch grass hay, '87, •· t-- ........ 1 5.41 9.53[ 38.0i 43.211 3.78 
W~tch grass hay,,'88,, . . . . . . .. .. •. ?.61 7.81: 30.71! ~2.94i ;-93 
\~!Id oat grass hay,, 87, rn ~loomt ... ... 3.81

1 
7.~9

1 

34.1?: ::il.7~1 2.86 
\\1ld oa~ grass h~iy1 _88, IF- • •••• •••• 4.61. 9.a4

1 

30.23 1! 52.011 3.~5 
Blue Jo1_nt hay, ,8~, rn ~!oom ..•• ...• . .. ~- ts~ 12.0~ ~9.88 38.&4! 3. ,o 
Blue Jornt hay, di, t . .. .... .•.. ::i.9, 10 061 36.221 44.661 3.09 
Blue Joint hay, '88, • ... . .. . . .... 5.iO 10.19 1 3ti.32f 45.251 2.54 

I 
' I 

Timothy hay, average 3 years, in bloom,' 5.42 8.46 33.451 48 881 3.79 
Red Top hay, '' 2 " 4.76 9.471 29.9til 52 03 3.78 
\Vitch grass hay, :1 5.9.t 8.t-9I 35.22

1 

46.67[ 3.28 
Wild oat grass hay," 2 4.?l 8.51. 32.Hi, 51.91 3.21 
Blue joint hay, " 3 5.8.'i 10.';5] 3i .471 42.821 3.11 

* Report Maine Experiment Station, 1885 6, page 51. 

t Ibid, 1886-7, page 68. 

tibid, 1888, page 86. 

A study of the above figures reve:1ls the following facts: 
(1) The same species of grass may vary greatly in composition 

from year to year, even in the same locality, and at the same stage 
of growth as, for inst:1nce, in the case of the Timothy and vVitch 
Grass. 

(2) The upland species of grass, so far examined at the same 
stage of growth do not differ in composition in a marked manner, 
except that Witch Grass appears to contain a rather large relative 
percentage of fiber. The Red Top compares very favorably with 
the other grasses. The texture, composition and digestibility ( see 
later) of this grnss commend it as one that should more frequently 
find a place in seed mixtures for permanent grass lands. Blue 
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Joint, probably the most valuable of lowland grasses, contains 
a comparatiYely larger average percentage of nitrogenous material, 
but is relatively woody. At the same time, if cut in bloom, or soon 
after, instead of being allowed to stand until so late, it makes a 
valuable fodder, and one that is superior to the poorer grades of 
hay from upland grasses. 

DIGESTIBILITY OF HAYS FROJH GRASSES A.ND OTHER FODDER PLANTS. 

The hays cut in 1888 on the College Farm the analyses of which 
are given on page 4, were submitted to digestion tests, that is, the 
actual amount of available nutritive material contained in them has 
been determined by experiments with animals. 

The principles and methods involved in a digestion experiment 
are explained on pages 90-92 of the Station Report for 1888, and 
are briefly snmmarizecl below: 

( 1) Only that portion of the food which is dissolved by the 
juices of the stomach and intestines and taken into the blood, is 
available for use in sustaining life or producing gro,yth. 

(2) The solid excrement or dung is the undissolved or unused 
portion of the food, therefore ; 

(3) The difference between what the animal takes in as food 
and excretes in the feces constitutes the dissolved, digested or 
useful portion. 

A digestion experiment, then, consists simply i11 feeding an 
animal a known and uniform daily ration, determining at the same 
time the composition of the food and the weight and composition 
of the solid excrement. This has been done by the Station in 
1888-9 with quite a number of cattle foods, sheep being used as 
the experimental animals. Repeated observations have shown that 
the various classes of ruminants are practically alike as to the 
manner and extent of their digestive processes, so that what is true 
for sheep would be true for cows and oxen. ( F'or fuller details of 
methods used in the digestion experiments see Station Report for 
1888, pp. 91-92.) 

The data needed for the calculation of the coefficients or per-
centages of digestibility are the following : 

(1) Composition of food. 
(2) Composition of feces. 
(3) Weights of food eaten and feces excreted. 
The composition of the foods is already given on page 4. The 

other data can be found in the two following tables : 



AGRICULTCRAL EXPERil\IENT STATION. 

Composition of Feces. 

Fresh [ In 100 Parts Water-Free 
Feces. ' Substance. 

. i 1-- ----~-.... 
] ~ ,~I ~o.; 
8 From Fodder. 

1 

,.. ,::: 'I ~ I ~ t _.... ~ 
::::! ~ ~...; o I i:,.. ~ "";' .::,. o = ~ oo~ ~II ~ ccb'"" 
.:: I l -g o p. I .:= I ~ o 8. ~ 2...; ;:_~Jj 1~...; ~...; e~ I 
2 .. ~~ M~loo 'i:~ ;3~ :;:~ ~ 

,... 
I 

(/J I ::: 0 0 I I -< I p.. 0 ~ 0 z -"' ~ 
--1----------1--- 1-1----l- -

LXXXVI, ,
1

Timothy, early cut, shoep 1. .... i6.04 ,l3.9(i n.54\ 9.66 .. 31.87[47,.'iti 4.37 
.. " ,, " 2. til.46:18.a4]7.1010.16 130.47l47.674.60 

LXXXVII ITimnthy,latecut, 1. ... 7!-1.05:.W.!-15 '\7.10! \J.fi9!:i2.3'.!!47.133.76 
,, " " 2 .... 64.7i:i5.23 5.78[ 8.63\:i2.\J3/48.\J03.76 

LXXXVIII1\rild cat grass, 3. · · I i I I 
" ,1 " '' 4 .... 161.10.38.!-IO 6.95i 9.64'28.0!i!51.l\:J4.J6 

LXXX[X • lled top, l.. .. 47 .60 E>2.40 7 .o9[ 8.B7J2\J.31(49.56 4.57 
" " 2 .... 60.00 40 00 7. 891 9.33/29. 25 49. 2.') 4. 28 

XCV~; •••• Blue.~oint, 3.. .. ~~. 38 4!. 621~ -~~'19. ~0

1

32. 7t->[4~. ~5 4. ~3 
I 4 .... o,.42.~2.5b !-}.1:J \J.1331.124o.693.,l 

XCV~~ .... !Witch grass, 1. .. ~~-~5 2;.4~ 9.56

1

10.58{~·~0]42.~~ 3.6~ 
I 2 .... 01 .;ifd2.4;i 7 .91 8.\Hli3o.30 4L3o .L4;, 

XC ........ IAlsike clover, 3., .. 70,57 29.43 \!-}.20111.48136.80\:18.27 L25 
_"__ '' _______________ 4 .... _,76. '25 23. 7,'> 9.42,11.80_~5 ·!~L~~_tll1l3.65 

TVefghts of Food Eaten cmd Feces Excreted. 

Tutal Food 
Consumed in 
Five Days. 

Total Feces 
Excreted in 
Five Days 

<1) 'I ~ I <1) <l:> ' .:e Q) 

$... Cl) :... 00 I ~ rJ'.l 
-ea .SS , .;i 28 
... o:l o:l 0:: "' "'i:;s 

>. I <!::: , ~ <!::: 

·-.... > ... 1 · ... t> .... 
i ! ~bl). - t,c ~ ..... tJ) 

LXXXVI .. I.Timothy, early cut, sheep 1.......... .. 3.'iOO 3209.8

1

1 2933 1289.3 
,, i " " " 2.. .••• ... . .. . 3500 3209.8 3251 l'l52.9 

LXXXVII, ITimuthy, late cut, ,, 1. ............. 3500 3221. 598,'i 1253.9 
,, I ,, ,, 2 .............. 3500 3221. 

1 
4060 1430. 7 

LXXXVIIIIWild -:>at grass, 3 .............. J~Ov 3209,813. !-}9,1 
• ': I " " 4 .............. 3:)00 ~;e9.8 ~615 1?17.~ 

LXXXIX .• :l{ed top, 1.. ............ 3500 3216. i377 1245, 6 
" I " 2 ........... _ ::1500 3216. 3035 1213.8 

XCVI. ..... ;Blue joint, 3 .............. 2100* 1957. 'L.i 1321* 576.3 
" I " 4 .......... •••• 21Q0>'1' 1\)57.2 2000* 651.6 

XCVII .... Witch grass, l ............. 2100"' )\)64.6 2667* 732.2 
" 2 .•.••..•••.••. 2100* 1964.b 2296* 745. 2 

XC .•...... 
1

Alsike clover, ,, ,, 3 .............. 113500 3204.:314:.!33 11245.9 
4 ............ :1500 3'W4.3 4818 1142.9 

*For only three days. 

The next table gives the coefficients or percentages of digesti­
bility of the several hays. This table also shows somewhat in 
detail the figures and method involved in the calculation from the 
data of the two previous tables. 
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Digestibility of Various Hays. 
I 

0 

f 

'° 
M 

..: a:, 

i ~ 
CN 

a:, 
0 ci, a:, 
i:l .... 

d M ....... 
~ 8 z I Cl) 

.a i:l~ 
0 .::: a:,= 

~ ·~ a:, ... ~a 
I>. 

d ,.c; ..... a:, .!:; a:, ...; !,.() 0 ,.Q 

A 0 < ~ ~ ·- > oS z~ ~ 

------------- ,---1---1---1---1---1----1--
LXXXVI, TnroTHY H.A Y, early cut, I 

Sheep l. 
Fed in five days ......•.•.•. 3209.8 3042.b 167 .2.3 306.21936.94 1667 .17\132.25· 
Excreted in feces in five days, 1289.3 1205.0 84.32 124.54 410.90 613.19 1 56.34 

-- -- -- -- -- ___ 1 __ 

Digested .................. 1920.5] 1837 .fi 82.91181.67 526.04 10,'l3.98'i 75.90 
Percent.digested ............ 59.83. 60.37 49.57 59.33 56.14 6:L23

1

57.39· 

S~Pep 2. /. . . J 
Fed rn five dflys ........... 3209.8 1 3042.ti 167.23 306.21936.94 1667.Iid32.24 
Excreted in feces in five days, [1252.9\ll63.9 88.96127.30381.78 597.301.57.64 

Digested .. :····· ........ ····11956.~11~78~7 7~.271l!8,9115j,'i,J?l069.8!.I !4.60 
Percent. digested ........... 60.96 61.,5 46.80 n8.43 59.'.fo 64.l,I n6.41 
Average percent.digested by I I i 

two animals ............. I 60.401 61.0f 48.18 58.88 57.69 63.70i 56,90 

LXXXVIL TIMOTHY HAY, late cut,! I I I I, 

s~~i. j I 
Fed in five days ............ :{22I.13092.5l28.52J244.80938.601787.981121.ll 
Excretedinfecesinfivedays, 1253.91164.9 89.02121.50405.20 590.!!2147.14 ________ [_ 

Digested............... .. . 1967. l 1927 .ti 39.50 123 .35 33.40 ll97 .06/ 73. 97 
Per cent. digestl,d ........... 61.07 62.3:.l 30.i3 50.36 56.83 66.9:ii 61.07 

Sh_e,p '2. . • . •> • • I 
Fed rn five days ...•....... 3221. 309 •• 5128.5~ 244.&0938.601787.9~,121.ll 
Rvt>rAtPrl in fAM< in fivA rlflv~. ,1430. 711348.0f 82.'i'O 12.'L.iR!.i71 rn f\QQ ftf;\ !",'l >lf\, 

~~~~~t-~;.:·_-_----- .-~--~-:~.~~~~- [179o.sl
1

174ul 45.s~li:~:~~I:~~::.: 1~~~::~1 ~:::: 
Per cent digested... . . 55.58 56.411 35.66 49.561 49.80 60.87; 55.57 

Average per cent. digested by i ·,. j _ . . .i , . . / 
two animals ...........•.. 

1 

58.32 59.31 33.20 49.96,1 n3.3l b3.91 1 58.32 

LXXXVHI, WILD OAT GRASS, I I I 

Shup 3. , 1 i 
Fed in five days ............ ·[ ,3 209. 8 306 l. 8: 14 7. 97 306. ~ l:,'[,970.32 167 I.34\ ll3. 95 
Excreted in feces in five days, 

1

1017 .5 946.8 70.72, H8. l0 285.54 520.90 42.34-
,--- -- 'i -/- --I--

Digested ..........•........ 'j2192.3 2ll5 .0, 77. '!51'208.11
1
684. 78 1150.44.' 71.61 

Per cent. digested ........... 

1 

68.30 69.07 5~. 20 6i .96
1 

70.57 68.841 62.84-
1 ' 

LXXXIX, RED 'fop I' . ! 1

1 

Shup 1. i I 
Fed in five days ............ ,3216. l 3072. 7 143.44 297 .49

1

930. 74 1718.36 126.07 
Excreted in feces in five days, 11245.6 1151.l 94.54 111.72365.08 617.41

1 

56.92· ----[----
Digested .................... 1970.51921.6 48.90185.77565.661100.96 69.lS 
Per cent digested ........... 61.27 62.31 34.09 62.44: 60.77 64.07, 54.85 

Sh1ep 2. / 
Fed in five days ............ 3216. l :i072. 7 143.44 297.49 930.74 1718.36126.07 
Excreted in feces in five days, 1213.81118. 95.76113.2,\,,355.04 597.80151.96· 

-- -- -- --·-- --- --
Digested .• ·.· ......••......• ,200,!.3. 1~54.7 47.68184.25:575.7? 112?.56:· 74.11 
Per cent. digested ........... 62.26 63.61 33.24 61.93161.Sn Gn.21 58.78· 
Average per cent. digested by 

two animals .....•••••••••. 61.76 f:2.96 33.66 62.18 61.31 64.64 56.81 
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Digestibilit.1J of Various Hays-Concluded. fi 

t 
~ 

~ 
~ 
"' s 

~ 
<:O 
~ z 

1 ·a 
1 

·~ ~ 
~ • ...-, Q:> 

>. ~ .J:l O .a 
~ 0 ~ o'.: ~ 

------------ -- -- --1-- ---

Sheep :3. 

c:, 

;.: 
M 
a, 

a, 
a, • ...... 
1:§ 
a, o:i 

~8 
... a, 

:::: t> z~ 
~ 

"' r:,;.. 

9 

XCVI BLDE JOINT, . I 
Fed in three days ............ 1957 .2 ld45.6 111.51.i 199.44 710.86 885.li3 49.71 
Excreted in feces in three days 576.3

1

, 525.4

1

, 50 9~1 55.321188.9~1-257 .t-9 23. 22 

Digested ................. 1380.9.1320.2 60.62144.12521.9;) 627.74 26.49 
Per cent. digested •.......... 70.55! 71.53154.34 72.26 73.43 70.88 53.29 

Sheep 4. , 
Fed in three days ............ 1957.21845.6,111.56199.44 710.86 88,':i.63 49.71 
Excreted in feces in three days! 6.'> l. 6 588. 11 63. 5\ 63. 40 202. 78 1,_297. 72 . 24 .17 

Digested .....•••........... 1305.6 1257 .5'

1

48.031136 04 508.08 587 .91 25.54-
Per cent digested ........... 

1 

66.70 68.13 43.05

1

68.21 71.47. 66.38 51.38. 
Average per cent. digested by I 

two animals.............. 68.(i 69.8! 48.70 1 70.23 72.45 1 68.63 52.33. 

xcvrr w1rcH GRAss. I ! 

Sheep 1. I I 
Fed in three days .......... 1964.6l8:i4.4'

1 

llo.21153.44603.331040.06157.56 
Excretedinfecesinthreedayo 732.2 662.2 70. '77.47244.55 313.45 26.72: 

---- --,-- --1--- ---
Digested ................... 1232.41192.2 40.2 I 75.97358.78, 726.61 30.84 
Per cent. digested ..••...••.. 62.73 64.29:. 36.47, 49.51 59.46il 69.86 53.58 

S~e•p 2. , : I , A 

Fed m three days ........... l964.618;J4.4110.20
1
153.44 603.33 1040.0tJ 57.56 

Excreted in feces in three days 745.'2 686.11 58.94 t:iti.99 263.0o; 330.50 25.71 

Digest~d .................. 1219.41168.3151.26: f<6.45340.27-709.56131.85 
Per cent. digested ........... 62.07 63.001. 46.51 56.34 56.39; 68.22155.33 
Average per cent. digested by ! 

two animals .....••••...... 62.40 63.641· 41.49 52.92 57.92: 69.041 54.45 

XO ALSIKE CLOVER, i I 1 

Sheep 3. I i I 

Fed in five days .............. 3204.3 2975.5!228.791437.39[979.8711422.391135.86 
Excreted in feces in five days. 1245.91131.31114.62,143.021458.46

1 

476.76 52.94 
--,-1-1-1---

Digested .· ................ 1958.41844.2jll4.17

1

i294,371·521.41
1 

945.G3 82.92 
Percent. mgested ........... 61.12 61.981 49.90 67.30 53.21' 6G.48 61.03 

Sheep 4. I I 1· I 

Fed in five days..... .. . ... 3204.3 29.75 .5
1

228. 79.437 .39 979.871.142'.l.39 135.86 
Excreted in fece.: in five days. 1142.91035.21107.661134.86405. I 453.58 41.72 

--i-l--1---
Digested . ;· ................ 2061.41~40.3121.13i,302.53

1

574.87'l 968.81194.14 
Percent.digested ........... 64.33 65.20 52.94;69.16 58.67 68.11 69.29 
Average per cent. digested by I I 

two animals ............... ! 62.72J 63.591 nl.421 68.23 55.941 67.29165.16 

Ii 
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In order to facilitate a comparison of these coefficients of diges­
tibility they are summarized below. 

I . . I ~ . 
. i ... '° ... Q) Q) '=" Q) Q) 

g ~ ~ ~~ 
~ a z~ .!;:s 
.E I O i::I $a, ~ ·~ . ·~ ,..: ~·Z 
t' ~ ,;] g I ] ~~ ...; 
A O < P.. ~ 1 Z.!. ~ 

Timothy hay, early cut.... 60.4.0 61.06 48.18 58.88 57.69' 63.70 - 56.90 
Timothy hay, late cut.. 58.32 59.37 33.20 49.96, 53.31 63.91 58.32 
Wild oat grass............ 68.30 69.07 52.20 67.96i 70.57 68.84 6~.84 
Red Top.................. 61.76 62.96 33.66 62.18 61.31 64,64 56.81 
Blue Joint . . . •... .••• ..•. 68.60 €9.80 4.8. 70 70.23, 72.45, 68.63 52.33 
Witch grass.............. 62.40 63.64 41.49 52.92. 57.921 69,04 54.45 
Alsikeclover .•..•...•..... 62.'i'2 63,59 51.42 68.23, 55.94 67.29 61.16 

It is but fair to remark that the collection of the feces from the 
Blue Joint and ·witch Grass for so short a time as three days, ren­
ders the coefficients for those days less reliable than in the other 
cases. 

COMPOSITION, DIGESTIBILITY AND YIELD OF EARLY-CUT AND 

LATE-CUT TIMOTHY. 

In the summer of 1888, a very uniform field of Timothy grass 
was divided into six plots, each plot being 236 feet long and 4 7 
feet wide. Plots 1, 3 and 5 were cut July 9th while the Timothy 
was in early bloom, and plots 2, 3 and 6 were cut July 24th, fifteen 
days later. In both cases the grass was carefully cured, and the 
two cuttings were stored separately so that the hay could be 
re-weighed, which was done on November 28th. About a hundred 
pounds of each lot of hay was finely chopped for use in the deter­
mination of their composition and digestibility. 

The composition of these two hays has already been giYen, but 
is re-stated below for the purpose of comparison . 

Timothy, cut July 9th ...••••••• 

Timothy cut July 24th ..•.••.... 

Difference • • . . . • • • • . ..•••.. • · 

""' i::I 
Q) 
0 

.... 
Cl) 

i:i.. 

I 
.c:l 

< 
5.21 

3.99 

1. 22 

.... 
i::I 
Q) 
0 

... 
Cl) 
p.. 

I 
i::i -~ 
0 
~ 

9.54 

7.60 

l.94 

....; 
i::I 
Cl) 
0 ... 
Q) 
p. 

l 
a, 

..0 

~ 

29.19 

29.14 

.05 

>'1 I 
'1, .... 

CD 
Cl) .... 
Q) ...... .... = ";' s 
§ Q)...; 

!:,()"" i::I 
0 ·- ct> ....... 0 

:: ~ ~ z .!; p. 

51.94 

55.51 

-3.57 

.... 
i::I 
Q) 

0 ... 
Cl) 
p. 

I .... 
= ""4 

4.12 

3.76 

.36 
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The digestibility of the hays is also compared in the next table, 
the figures given being the percentages of digestibility . 

. I I 
..., ~ 

• s:I cp • 
~ cp ~ 

~ ~ ; I ~~ i 
co "" p.. I s!:: co 
t5 s I l:l s 
..0 0 s:I I cp cp 
~ ·a .ai ..= ~.;: 

~ ; ~ ~ :e ~] ~ 
------------ - ~ - 0 - ....: - 0.. I- ~ -z ~ I_ i;,;, 

Timothy, cut July 9th...... 60.40[ 61.06 48.18! 58.8f\ 58.69 63.70 1 56.90 

Timothy, cut July 24th.... 58.321 59.37 32.201 49.96! 53.31 63.91 1

I· 58.32 
I . I I . 

The following figures show the weights of hay from the two 
cuttings. 

Weight when put in barn ................. . 

Lot cut July 9th. I Lot cut July 24th. 

2815~~12790~~ 

Weight on November 28th .................. ' 2470 2420 
--------- ---------

Loss by drying in barn.... . • • • . • • • . • • • . . . . 345 pounds. 370 pounds. 

Per cent loss in barn . • . .. . . .. . .. • . .. .. .. .. 12. 2 per cent. 13. 3 per cent. 

Yield dry hay per acre.... .. .. .. • .. •• .... 3233 pounds. 3168 pounds. 

The especial uniformity of the grass on this experimental field 
warrants the belief that the above figures represent very fairly the 
relative yield of hay from early-cut and late-cut grass under the 
existing conditions. The grass in this field had been attacked for 
several years by an insect, the larya of which feeds on the inner 
portion of the culm (stalk) and causes the death of the upper por­
tion of the plant. 

Probably one-fifth of the grass plants on this field was thus 
affected in 1888, and the above results indicate that longer standing 
gave a decreased rather than the usual increased yield. On the 
other hand, the season was such as to promote an undergrowth of 
short grass, so that the hay harvested late in July does not seem to 
differ much in composition, digestibility or yield from the former 
cutting, although in all respects there is a small balance in favor of 
the early cut hay. 
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THE COMPOSITION AND YIELD OF FODDER FRO:\! THREE VARIETIES 

OF CORN, AND THE DIGESTIBILITY OF THE SAME BOTH 

AS DRIED FODDER AND AS ENSILAGE. 

The corn plant is an important source of cattle food. This is 
especially true now that this crop is so largely grown to be con­
verted into ensilage, and now that we have come to more fully 
appreciate and more economically use, by means of the silo, what 
is left after removing the ears either for the sweet corn factory or 
for the ripe grain. 

The matter of the relative yield of food from several varieties 
of corn when grown to be packed in the silo, is often discussed, as 
for instance, Routhern ensilage corn, common field corn, or sweet 
corn. How does the actual amount of nutritive material produced 
by these varieties under like conditions, compare? 

With a view to obtaining an answer to this question, an experi­
ment was undertaken in the summer of 1888, after the following 
plan: 

Two acres of land, a fine loam, whid1 had been in grass for 
several years was manured with 600 pounds of superphosphate per 
acre, <lrilled in with the seed. This, with the decaying sod, fur­

nished the crop a fair amount of food. 
This area was divided into twelve plots of equal size. On plots 

1, 4, 7 and 10 was planted Southern Ensilage Corn; on plots 2, 5, 
8 apd 11 Common Field Corn, and on plots 3, 6, 9 and 12, Sweet 
Corn. The corn was planted in drills by the use of the Eclipse 
Corn Planter. The least quantity of seed that it was found possi­
ble to drill in with this machine, and at the same time secure uni­
formity, was more than desired, and the plots were somewhat too· 
heavily seeded, though not greatly so. 

The corn was planted on May 30th and 31st, and the fodder was 
cut September 8th to 12th. The crop was well cultivated by both 
machine and hand work. 

Three reasons exist why the results obtained in this experiment 
are less satisfactory than they otherwise would have been, viz: 

The season of 1888 was unfavorable to the early maturity of the 
corn plant, being exceptionally wet, and although one hundred 
days elapsed between the planting and the harvesting, the crop 
was less mature than was necessary for the largest production. 
In the case of the field corn, a good many ears were fully devel-
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oped, in sweet corn a few, and in the southern corn the formation of 
ears had not begun. 

Again the field corn and sweet corn were attacked when a few 
inches high, and somewhat thinned hy a cut worm. It is a question 
whether this thinning a..tnally diminished the yield of fodder, but it 
disturbed to some extent the uniformity of conditions under which 
the three varieties grew. It is worthy of note that the cut worm 
entirely avoided the southern corn, but was found on every plot of 
the other two varieties. 

To complete the list of calamities, the corn was frost bitten a few 
nights before it was harvested, though not severely. This latter 
misfortune could in no way materially effect the accuracy of the data 
as to the yield and composition of dry matter, but may be supposed 

to have had an influence on the palatableness of the fodder, and thus 

interfere with the success of an experiment involving digestion and 
feeding experiments. But notwithstanding these unfavorable con­
ditions, it was decided to continue the experiment as planned, 
because a study of unsatisfactory results is often instructive, and in 
the case under consideration it is certainly worth while to know just 

how far short of success this crop of somewhat immature frost bitteu 
fodder came. It is sometimes asserted that failures teach more than 
successes. Besides the original inquiries involved in the experiment, 
the adverse conditions rr.~ntioned above raise the additional inquiry 

as to the real quality for ensilage and feeding possessed by such 
material as the experiment furnished. A study was made of the 
following points: 

( 1) Yield of green fodder and dry matter. 
(2) Composition of the fodder. 
(:3) Digestibility of the fodder. 
( 4) Actual effect of the fodder when fed as ensilage. 

Yield of fodde1'. The fodder was hauled to the barn directly after 
cutting and was weighed before being chopped to pack in the silo. 
The ,Yields of green fodder and dry substance are given in the tables 
below, as also are the total yield, and calculated rate of yield per acre. 
The yields of dry matter are calculated by means of analytical data 
to be found iater. 
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Yield of Fodder Corn. 

Ii 11 r1 

11 Southern Corn. : Field Corn. I [ Sweet Corn. 

1

1 c- ~ a;,- JI c- ~ a;,- I --c-~ --... -, -a;,~-

* 2~ ~ 2g I ~ 2g 
I 

... . "'c,j • ... . c,j"' ... • oS = . M; e:: ti; !l.0-o e:: ti; !,.(); e:: ~; 

I 

--"C ..a>..CC ...,C ...a.Cc I ...,C ...a..CQ 

I
, .,:: ::, ..0 ::, ::, .,:: ::, ..c:l ::, ::, I' .a ::, .Q = = Mo M 00 o !l.Oo M"'o • Mo !l.Q..,o 

"';:: ·- i:i.. ·- a) i:,.. ·- i:,.. ·- a) i:,.. ..., ·- i:,.. ·- a) i:,.. 

I ~ ~,:50 ;;,:.3 ~,;"25 ;::.,II £31 ~,:95 ;2;/. 
41 4,565: 561.51 5! 2,495 434. li I 61 2,495 336.S 

I 
I 

i ij I 

, 10 

I Total 

3,925 482.81 Si 2,140 362.4! I 91 2,160 29).6, 

4,590, 564. 6 11 2,515 437 .6 , 12; 2,820 380. 7 _: __ , 1---·: j---
li,530j 2,156.2, , 9,475 1,638.6 I 9,470 1,278.4 

Rate of yield per acre,! 26,29.'i! 3,234.3: i 14,212 2,457.9
1 

, 14,205 1,917.0 
I I 

No one of the varieties of corn yielded largely, and under the 
existing conditions this was not to be expected. In fact the experi­
ment was planned with reference to a comparison of yield and not 
to secure a maximum crop. 

The growth of dry matter, as well as of green fodder seems to 
have been much larger with the southern ensilage corn. Would 
this have been true under more favorabie conditions? A future 
experiment must more definitely answer this question. 

One fact is plainly seen, however, which is, that 36,475 pounds 
of green fodder contained only 5,073 pounds of dry matter, and 
31,402 pounds of water, or in other words, over eighteen tons of 
green material grown on two acr~s, furnished only two and one-half 
tons of dry substance. This is less dry matter per acre than is 
furnished by the average grass crop on very many of our well tilled 
:Maine hay farms, and in the case of the hay fifteen tons of water 
are not present to be lifted several times. There would be no reason 
for mentioning the poor economy of this crop were it not for the fact 
that many such crops of eorn fodder have been grown and may still 
be grown in Maine on land of moderate fertility, and from late 
planted seed. More liberal manuring and greater maturity are 
essential conditions of success in the growth of the corn plant for 
the silo. 
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But the arnount of dry matter is not the only factor involved in 
the consideration of nutritive value. The southern corn was 
harvested, as must always be the case in Maine, in a much more 
immature condition than the other two varieties. This fact must 
effect the composilion of the fodder, and the question arises: May 
not the smaller amount of dry matter in the more mature field corn 
have as great or greater value than the larger amount in the southern 
corn? Again, what is the quality of the dry matter in fodder corn 
of this sort? An answer to these questions must com~ from a knowl­
edge of the composition and digestibility of the different varieties. 

Composition of the fodder corn. When the plots of corn were cut 
samples were selected from quite a number of places in each plot 
and a few hundred pounds of each variety of fodder was weighed, 
and then stored in a place and manner favorable to drying. Late 
in November the three lots of partially dried fodder were finely 
chopped in a hay cutter, and were then spread out for additional 
drying. On December 6th, the chopped fodder was weighed, samples 
weighed out for analysis, and that used in the digestion experiments, 
which were then begun, was weighed into paper bags. The samples 
for analysis were dried still more until in a condition for grinding, 
and then re-weighed. The several weighings are recorded below: 

First Drying. Second Drying. 

I • 

"O "O.; "O.; 
a, .£,.o .£13 00 

$ ~1 ~f ~~ 
00 ....... rt, •l""'I bl) "d s... 

E ~~ ~I -gi,ol 
o >.·- I>, A 'M 
0 ;::!i ::::] ?")'g 
§j ~~ ~~ i·~ 
(1.1- i,... s... .... J.-11 .... +;:t 

ct, ~.-i:, ~"C < 0 
.... I = a, I Cl! a, I ..... ..0 

Southern corn ............................. I 4f:O 94.5 I 800 I 513 

Field corn...... . . . . . . • • . . . . . ............•. 400 

Sweet corn . . . . . . . . . . • • • . • . . . • . • . • • • . • • • • • • I 400 

129.0 

110.0 

800 

800 

478 

435 
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The air dry fodder as analyzed, contained moisture as follows: 
Southern corn, 8.91 per cent, field corn, 9. 75 per cent, sweet 
corn, 9.64 per cent. 

From the data now given, it is possible to calculate the composi­
tion of the green fodder, and also of the water-free substance. 

Composition of' Fodder Corn. 

In 100 Parts Green Fodder. In 100 Parts Water-Free 
Substance . 

... I It '10~1 ~ I 110~ a, ~ I~ :o ~ "'a, I 
~ ~ ~o ~ ~o 

Kind of ...; I 11 · I~ '"' ' I · I ~ '"' 
1 

..... ~ • •O ~ a;, 0) I • lO ..._;, Q,) a;, I 

~ Corn. ~ a, ...., 1~ § a, o..l I ..., ...., '=" I § a, o..,I _..; 
a ... ~ § so o\~ .... g § so Io tl g = (]) ~ Q I ?°1 ~ 1-+;4 CD 1 0 O ~ 1 ~ I ~ CD O 

.:::: 0.. 00 I ~ 1Z 0.. 1 c :::: I .... ~ z I 0.. • c !; I ... .:::: I .D I 0.. .:::: I (!) "' "' 0.. .:::: I "' ~ "' 
0 ... I ::s I ..... b.O.::: ;::,.. I ..... I b.O 9 0.. 

'..:; 2 "'...;, ~...;;:; 2'"'1 I 2 ..... ~ 2 I 
cc c;l P--..::,.o o.:: _D ..... ;::i .a, .0 0.::::1 .D ...,t _., 

....,:;i ~ Cll $..i ·- ·- - ::d 00 $..i ·- ·- .- ~ ~ !< =a ~ i < I,. 8 , " z " ! ;. < o. ~ I " z ·~ ;. 
LXXXlli, Southern, [s7 .7o,12.3i~i i .49 3.9\'>.671~ Lllll2.14:32.09!46.09,257 

I I 
: . ' I I ' I I I I 

LXXXIV .. Field ..•• 8~. 60 17 -~:1-3~)2.3~!5.04 ~-~2 1

1 

.3\:117.79
1

13. ~2I 8.95]47 .80;2. 24 

LXX.X V .. Sweet ..•. 86.40 13 . .-il • 7311. 72 4.10j6.o8I ..• 37]5.45,
1
12. ,3 130.35148. 7412. 73 

I I I I : I 

The figures show that the southern corn fodder contained the most 
water, and the field corn the least. The composition of the dry 
matter seems not to differ in a marked manner, in the three cases, 
the proportion of protein to carbohydrate material being nearly the 
same, though the smaller varieties contained a somewhat larger 
proportion of protein, the field corn leading in this respect as in the 
amount of dry matter. 

It is interesting to note how the composition of these fodders com­
pares with the composition of the seventy-five samples of green corn 
fodder that had been analyzed in this country up to 1888. This 
average is: 

~-~- ·--~--------------

... 
. ; 
~ (!) ~ 

~ ~ 8 
~ '+-;' Q'.) 
00 .:::: > 

.D • ~-

~ ~ ·~ ~ ~~ 
~ .... ,..ci 6 ~ .t;; I ~ t:,;.. ,_, rn s.... ·- ·~ Ii< oS 
.> 0 < o.. ~ z,,, ""4 

78.74 21.26! l.08 1.80 4.99 12.94 .45\ .......•.......... Average 

92.901 7.10 • 701 1. 90 

3.00 11.4 

3. 201 • IOI .•••••••••••••••••• Minimum 

22.101 1.801 ••••••••••••••••••• Maximum 51.501 48.50 
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,Vhile these fodders did not prove to be quite up to the average 
quality, they are much better than the poorest that have been 
analyzed. 

The composition of the partially dried fo:lder when chopped late in 
November, can also be determined from the analyses and weighings. 

This fodder had been stored for nearly two months, spread out 
in a thin layer in a dry place, and the fact that it still retained from 
40 to 50 per cent. of water shows how slowly such material dries, 
and how large is the proportion of water that we ma_y expect to find 
rin any corn fodder or stover consisting of the uncut stalk:'\. 

C01nposition of Partially Dried Gorn Fodder. 

... 
Q;, 

ai 
0 
i:: 

~ 
..0 

~ 
~ t> 
::::: Ci 

----------------1-- ---
Southern corn fodder ......•.•..• · 1 41.5 58.5 

Field corn fodJer............ . .. . 46.0 5LO 

Sweet corn fodder .........•••..•• 50.91 49.11 

on ~ 
t'> .:I)~ 

,..::, 1 a ~ z • (!) 

i:: > <I;·-
.::: . M~ 

.d I~ $ ,IEI ~ 
00 . ,_. ·- i ·- >1 c<i < 0.. ~ z"' '""' -- --- --- --- ---
4.16\ 7.10 18. 77, 26 971 1.50 

4.20': 7.14 15.63 25.821 l.21 

2. 67 6. 25 14. 90 23. 931 1. 3 4 
I I 
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Digestibility of the fodder corn. The digestibility of these three 
varieties of fod<ler corn was determined by experiments with sheep, 
the plan followed being the same as that described in connection 
with former experiments. The usual data are given below: 

Composition of Feces. 

F!'esh feces. In 100 parts water-free feces • 

From 
.., 'I ~ I ...; ~ l ~ I = • l.O Cl (l) ....; 

a:> ..c ~ ... 1:-1 <1) a:>.... i:I 

~ I ~ ... § ~ ~ l: ~ ~ 
<1) a) a) 0 a) I a ... 
p.. <1) p.. .... z. p.. i:I a:>..; a:> 

I I..;:: I ~ = ~ I ~l> § p.. 
~ . ~~ I ]~ ~ ~·~o l 

.... I ~ i:I ..i:i o... ..c ::: ., ~ oil 

; ~~ ~ o:;~ ~ zz~ ~ 

L~;,: ! 'f:. Sou tho'.~. C'.'.~ F_odd.'.'i ,:: 26. s, I 14.38 15.< 9121. ..I <6. '' I 2. 4' 

LXXXUI, Southern Corn Fodder,1 '14 47135.531 12.14 13.66· 24..9514.7.10 2.15 

dtitJ;,.;;ia c.;;; ;;;;,;;;sh .. pi ,
1 

• ,.
1 

, 8_.,I a.67 16.01l 19.12 ., • 90 ,.,o 
L1~ii_~'.~'.i'.id~~:,~~~~~;~'.~h;'.p17l:0<128.96114.49 16.30120.07 47.18 1.96 

L~~-~-~·-~~-e~.t-~~~~·F·o·~~e_r.'.~~~~:) 58 . 06; 41. 94 10.49 15.08
1 

23.04i 49.03 2.36 

L~~-x~·-~~.'.'.'.
0~:~.~~~:~:·.~~'.'.~j 55. 75 j 44 . 25ll 1o.s6 11. 711 23. ls 52.06 2.19 

Weights of Food Eaten and Feces Excreted. 

LXXXIII .. !Southern Corn Fodder, Sheep I. .. 

LXXXIV .... !Field Corn Fodder, 

LXXXV .•• • 1Sweet Corn Fodder, 

" .... I " .. 

" 

2 ••• 

3 •.. 

4 •.• 

3 •.. 

4 ••• 

Total food eaten I ITotal feces excret-
in five days. I ed in five days. 

.... 
·;;; 8 
I>-. oil = bJJ 
1 I 

.... I>-. 
oil .... 

~"Cl 

I 
a:> 

~-
.... "' 
~ a 
0: oil 

~~ 

4000 2336.4 

4000 2336.4 

4000 2156.9 

4000 2156.9 

4000 1965.3 

4000 1965.3 

I 

oo I I 
~ I a:> 
.... I <1) !,.() .... 

I I '7 • 
~ ] a 

a:> I "'oil 

~ I ~ ~ 
2925. 784.9 

I 

2395.1 851. 

1735. 666.6 

2140. 

1794. 

1771. 

619.8 

752.5 

783.6 
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Digestibility of Corn Fodder. 

I 

I 
<) 

B 
g j ;I ~ <P 
.:= """ <D <P 
~ ~ M .;:: ,_. 

-{;; 8 Z .:=~ 
..0 <) ;::: <P ~ 

M 
<P 

19 

;; ·;:; ·; ..: ~s 
t- ; 1 ~ : 2 :e E ~ J ~ 

---------------- i::i o _I < o.._ ;:;,,. I z:.:; _ - f;,".j 

LXXXIII, SOUTHERN CoRN FODDER I 1' I 1' i 
Sheep 1. I 

Fed in five days .....••.•...... 2336.4,2170.3 166.l21283.941749.75ll076.85 60.05 
Excretedinfecesinfivedays .. 784. 9 6i2.0

1
ll:l.86ll2l.56168.58i_362.1619.14 

Digesteoi ....•••.••........... 1541.5 11498 31 53.261162.381581.171714.19 40.91 
Percent digested .•......•.... 65.98 69.04 32.061 67.18 77.511 66.326'Ll2 

Sheep 2. 1 1 

Fed in five days.... . ...•... 12336.4 2170.31166.12
1
283. 941749. 75 1076.85 60.05 

Excreted in feces in five days .. \ 851. 753.7 103.321116.241212.32 400.8'L 18.30 

Digested ...•................ 
1

1 1485.4 1416.lil 62.80

1

167.70537 43 676.03,41.75 
Per cent. digested .......•.... 63.57 65.27, 3'1.80

1 

59.06 71.68 1>2.77 69.52 
Avg. per cent. dige~ted by 2 ani-! J ·~ I , I • I , I 

mals ......••.....••..... ··· 16.t.,1161.15 1 34 . .)3158.12 7!.59[ 64.54:68.82 

LXXXI,V, FIELD CoR.-r FoDDER. I I' JI I: 

::Shnp 3. 
Fed in five days ......••........ !2156.911988.91168.021285 14 624.42 1030.!Hl 48.3] 
Excreted in feces in five days .... :_666.6

1 

5li8.8197.80106.7~ 127.4h 3Hl.30 1~ 

Digested.......... •• . . ..[1,rno.3!1420.11 70.22178.42 496.96 711.69 32.97 
Per cent. digested .•..•......... 'i 69.0\.1, 71.40141.79: li2.57 7\:J.5b li9.02 68.25 

She,p 4 , 
Fed in five days ......•....... 

1

2156.9 1988.9168.02 285.14 624.42
1

10:30.99 48.31 
Excreted in feces in five days ... iH9.8 5:30.t< 89.80 101.0:?. l:.!L40 292.4:212.14 

Digested ······················11537.l,14:18.ll 78.22(184.12500.021738.,'l736.17 
Per cent digested ............. 71.:261173.31 46.55164.57 80.07 71.63 74.87 
Avg. per cent digested by 2 ani-1 

mals ·······················! 70.17i 72.3:1 44.17 63.5, 79.82 70.3271.56-

LXXXV, SWEET CORN FODDER. I 

Sheep 3 1 

Fed in five days ..••...•..••.. · [ 1965 .3, IK->8. :l 107 .11 250.18 596.47! 957 .89.,53. 65 
Excretedinfecesinfivedays .... 75:l.f>! 67:Lb 78.9'2113.46173,36 368.9017.76 

Dige,ted ..................... 1121:l.ts 118-!.6 28.19136.72!23.ll -588.tJ9'.35.89 
Percent digested ............•. 61.71 ti3.75 26.32 54.6fl 70.93. 61.4866.89 

Sheep 4. I 
Fed in five days .•...•••...•.... 1965.3 18-,8.2107.11 :.!30.185\16.47 957.89.53.65 
Excretedinfecesinfivedays , 783.6 698.5

1 
85.10 91.76181.64 407.9417.16 

Digested··.···· .•••........... j11s1.:l11 __ 59 71 ;2,?l l~~-f2141~-~3.I 5~~.95.~6.49 
Percent. digested .............. 1 60.12

1

62.40

1 

~O.::i4 b3.32 6ll.:::i41 :::ii.4168.01 
Avg. per cent. digested by 2 ani-1 ' 

mals ..•.•..•...........••• 60.91 63.07 23.43 58.98 70.231 .'l9.4467.4i>-
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Composition ancl digestibility of the ensilage fr01n the three 1.:arie­

ties of com. Each variety of fodder corn used in this experiment 
was cut and packed in the silo separately. The green fodder was 
hauled to the barn as soon as cut and immediately chopped and 
packed. The fodder cutter used was the Lion Fodder Cutter, No. 
2, manufactured by Hank & Comstock, Mechanicsburg, Pa., which 
not only cuts the fodder to any desired length, but also crushes the 
coarse pie(;es of stalk. 

The silo was not opened until late in February, and the contents 
were found to be in good condition, save the usual layer of poor 
material at the surface. The ensilage was of fair quality, and was 
certainly greedily eaten, especially by the cows. 

While each kind of ensilage was b~ing eaten, samples were 
selected daily during two weeks for use in digestion experiments 
with sheep, as well as for analysis. It is not claimed that the 
analyses fairly represent the entire contents of the silo, but only 
that part used in the digestion experiments, which, however, could 
not be greatly different from the whole mass of material. The 
analyses of the ensilage follow : 

Composition of Ensilage. 
- ------- ·----------------

In 100 Parts Fresh Ensila e. / I In 100 _!la.rts Water-Free 
g ii .::;uostance. 

II . I ~ . I ~. 

~ • tr.) I ~ ~ I ~ 
,..Q I~ IN ~"° <='! 1~"5 
s ! ;; ~ I ..; s ~ .

1 

J: a 
~ I~ z -=~ z -=~ 
~ • ..0 0 Q)~ d ! 4)·.:; 

-~ ~ I ;;l ·a:; ,; I ~ ~ ·~ ,; I ~ ~ 
~ ~ I ~ A O ] !;Z ~ ..d ~ ] ZZ ....; 
oo ~ ~ < ~ 1£; lz ~ ~ < ~ ~ z ~ ~ 

XCIX, 1 South'n --1-- ·------ -- ---- ---i---:--
! emilage. 8:.!.2217.78 l.05 l.82

1

5.70

1

8.700.51 5.9410.2232.05:

1

48.93 2.86 
XCIV, Field corn • I 

I ensilage .• 83.08.16. 92 0.86 2 •. 0,4.3-ll8. 75l0.99
1

l 15.08111.8ll25.65;.51.63 5.83 
XCV .. Sweet corn : ! I 
____ ensilage 83.49,16,510.871.9714.07 8.60 1.00 5. 26 11.94 24.63

1
52.10 6.07 
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The further data necessary to the calculation of the digestibility 
are given below. The experiments furnishing this data were con­
tinued for twelve days, the feces being collected during the last five: 

Cornposition of Feces. 

From 

XCIX, Southern Corn Ensilage, 
Sheep 3 ... 

XCIX, Southern Corn Ensilage, 
Shtlep 4 •.. 

I ~ 
..: I! 1 
"' 00 ..., :,.-. 

~ 1_£ 
I 

66.161 33.84 

68.32131.68 

XCIV, Field Corn Ensilage, Sheep 3, 78 .81 21.191 

•• 62.84137 .161 
1, 59.83: 40.171 XCV, Sweet Corn Ensilage, 

2, 74.281 25.72 
I 

In 100 parts water-free sub­
stance 

.d 
< 

I 

i:: 
'_§ 
0 

d: 

... 
"' ,.Q 

~ 

...: 
~ 

"'.e 
f a 

";""' 
i:::,. 
"'·-bl)~ 

~E 
·- M z"' 

""" "' ... 
14.10' 14.60 22.31146.0012.99 

13.44115.05 23.24 45.61 2.66 

14.3:il 20.20 20.58141.5713.30 

14. 26[ 15.6,'i 20.30 46,58i 3. 21 

10.85116,921 23.25 45.77i 3.21 

11.63
1 17 62121.2, 46.40i 3.07 

lVeights of Food Eaten and Feces Excreted. 

Feces Excreted 
in Five Days. 

~ 
~ 

8 bl) 

I 
"' "' bl) 

~ I 
~ "' "' ~ 
~ ~ --- -

1345 455,} 

I 

4 ...... . 1658 525.4 

XCIV, i Field corn " 3 ...... . 1817 385.1 

4 ..... .. 1092 405.8 

XCV .• !Sweet corn 1. .•.... 1030 413.8 

" 2 ...... . 1462 376 
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Digestibility of Ensilage. 

I 
c:, 

~. 
• • i ~ 

• S-t tn I a.1 
~ .3 csi I Ill 
i:I -- ~ Ill • = = i>'l <!:: ... 
00 s I . z s= -2: 
~ .;:! i:I ~~ 

00 i:I .~ ..: 0 8 
>, ~ i ..c:i ~ Ill ,'.;Ill ... ... "' ... :e ·- > I = A o < ~ 1 ~ z·~ ~ 

XCIX, SOUTHERN CORN ENSILAGE, I 

1

1 

,','herp 3. I [ 

Fed in five days ............... 1333 .5 1254.3 7~. 23 136.32 427 .5 l 652.681 38.15 
Excreted in feces in five days.... 455. l 390 .l:I 6L 16 66.441 lOl.52j209.30 13 .60 

Digeated.. ... ........ .••• .. . 878.4 863.4[ 15.07f 69.881325.99/443.38 24.55 

~heep 4. I I I I 
Per cent. digested............. 65 .87 68. 75 19.02151. 26 76. 25 1 67 .93 64.35 

Fed in five days ••••........... 1333.5 1254.3
1 

79.23 136.32427.511652.68 38.15 
E~creted in feces in five days .••• 1525.4 454.4: 70.62 79.081122.101239.64i l~.88 

Digested .......••..•••.•••..•. 808.l 799.9 8.61 57.241305.40413.04 2<l.27 
Per cent. digested.. . ..... 60.59 63.77 10.87 41.981 71.45 63.29 66.24 
Average . per cent. digested by I . . I I I 

two ammals ................. 63.23 66.26, 14.94 46.621 73.85 65.61 65.30 
I I l I I 

XC1V,f,te1!;;~.CoRN ENSILAGE. I l .I I 
Fed in five days ................ 1279. 1214.5 64.461(9.86325.47 655.13 73.98 
1£xcretedinfecesinfivedays ..•. 385.1 32!:l.8 55.26 77.79 79.25160.09 12.71 

-- ~- -- -~ --,-~ -~ 
Digested ..........••••.....••• 893.9 884.7 9.20 72.071246.22\495.04 61.27 
Per cent. digested .............. 69.89 72.84 H. 27 48.09 75.65 75.56 82.82 

Sheep 4. I 
Fed in five days ......••.•.•.... 279. 1214.5 64.46149.86.325.471655.13 73.98 
E~cretedinfecesinfivedays .••• 405:8

1

347,9 57,1"6 _63.50182.381189.02 13.02 

Digested ...................... 873.2 866.6 6.60 86.36243.09!466.ll 60.96 
Percent.digested ......•..•..•. 68.27, 71.35 10.24 57.62 74.68171.15 82.40 
Average per cent. digested by I 

two animals ................. 69.08 72.09 12.25 52.85 75.16[ 73.35 82.61 

xcv' SWEET CORN ENSILAGE. 
Sheep l 

Fed in five days .......... .. 
Excreted in feces in five days .... 

Digested ...•••••••......•..••. 
Per cent. digested...... • .. • . •. 

Shup 2. 
Fed in five days .............. .. 
Excreted in feces in five days •••• 

Digested ••...•.••.••.•••••••. 
Per cent. digested ............. . 
Average per cent. digested by 

two animals ..•••••••.••••.•• 

I 
1238.21173.l 65.12147.821

1
304.92

1
645.98 75.15 

413.8 368.9 44.90 69.96 96.201189.40 13.28 
---- -- -- -- --- ---
824.4 804. 2 20. 22 77 .86 208. 72 4.56 58 61.87 
66.58 68.55 31.05 52.67 68.441 70.68 82.33 

1238.21173.1 65.12147.82304.921645.98 75.15 
376. 332.3 43.72 66.26

1

1 80.00 1174.46 11.54 

862.2 840.8 21.40 81.56 224.921471.52 63.61 
69.63 71.67 32.86 55.17 73.76, 72.99 84.64 

68.10 70.ll 31.95 54.01171.10171.83 83.48 
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The digestibility of these varieties of corn having been deter­
mined both as fodder and ail ensilage, it is now possible to compare 
the figures obtained. It is intere:-1ting to note whether ensilage is 
greatly more or less digestible than the original material converted 
into dried fodder. 

Comparison of Digefiibility of Corn Foclder ancl Ensiloge. 
_-- ! .- - = 

I I 

I . • ~ . 
' • J.... L'°:: C.. 

I 

G) ~ ,:-, G) G) 

~ ,t,,J cc ~~ ::: a z '7~ 
I' _2 I O - g: I 

::: I ·- I I ... e-.o > 

I 

00 ~ I ·a:; ..: 0 ·- I 

t: I ; ~ ~ ~ E~ ~ 
------1 A O < . .. " zz I " 

SOUTHERN CORN. ' I . I 
As fodder , ........ I 64. 77 67 .15 34.93: 58.12 74.591 64.54! 68.82 
Asensilage ........ : 63.23 66.26 14.9-il 46.62 73.85[ 65,61: 65.30 

Difference, ..••..•. ! +I.54 +.89 +19.99j +ll.50 +.741

1 

-l.071 __ - +:L52 
I I I 

I ' I l 
FIELD CORN. I I ' ' ! 

Asfod?er ......... 1 ~0.17; !~·35 4~·}!! 
0

63.5~ 79.8~1 70.3~, 71.5.6 
As enstlage ........ I 69.08 1:.!.09j 12.2;)1 52.80 75.lti[ 73.3oi 8~ 

Diffe-rence ......... , +1.09 +.26• +31.921 tI0.72 +1.661 -3.03 -11.0"> 

SWEET CORN- I ' • ! I ~ I 
Asfud?er ......... l ~0.91 ~3.07 _23,~~i 08.98 ~0.231 ~9.4\ 67.45 
As ensilage........ 68.10 dl.11• .H,.i)i 54.011 d.10 11.831 83,48 1-- --!--1 __ --1--1--
Difference ........ I -7. 19 -7 .04 -8.52l +L97 -.871 -12.3-9 -16.03 

These figures from actual trials furnish no evidence that the fer­
mentation which a fodder undergoes in the silo greatly affects its 
digestibility, and they accord with the results of previous tests. 

In view of the unanimity of testimony in this point, there seems 
to be no reason for perpetuating the statement through our agricul­
tural papers. that ensilage is more digestible than the original 
material when dried. In fact, there is good reason for believing 
that if a fodder can be so quickly and perfectly dried that it suffers 
no change in composition, its percentage of digestibility will be 
greater than that of the ensilage made from it, because the fermen­
tation in the silo destroys some of the soluble and perfectly diges­
tible compounds in the fodder. 

In practice, however, fodder is not generally dried without loss 
similar to that which takes place in the silo, and so in discus­
sing the ad-vantages of the silo, the matter of a greater or less 
digestibility does not seem likely to furnish an argument either pro 
or con. 
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Swr11.:mary. The previously described results of a somewhat care­
ful study of the composition and digestibility of inmature fodder­
corn, harvested under unfavorable conditions, make a very good 
showing for the nutritive value of whatever of dry substance the 
fodder contained. It can by no means be said that such material is 
worthless, but it is fairer to claim that its dry matter has a greater 
feeding value, pound for pound, than that of much hay that is fed. 
Immaturity implies a low nutritive value, only so far as it is an 
indication of the presence of a very large percentage of water. 
June pasture grass is made up of immature plants but who does not 
know that its dry substance is very nutritious? 

The indictment against the crops of fodder corn obtained in this 
experiment is the small amount of dry matter harvested. The 
appearance of the plots of southern corn, especially, indicated a crop 
by no means small, and the scales made a showing of over thirteen 
tons of green material per acre, but the close inspection of the 
laboratory shows that this large bulk of fodder yielded less than one 
and two-thirds tous of adual food substance. 

Any crop, so bulky and so largely water, such as roots and fodder 
corn, is likely to be deceptive as to its real food value. 

(l) The dry substance in 100 pounds of the somewhat imma­
ture green fodder from three varieties of corn varied from 12. 3. 
pouncls to 1 7.4 pounds. 

( 2) The dry substance in 3 7 ,4 7 5 pounds of green fodder was 
5,073 pounds. Of the f,OUthern corn 26,295 pounds contained 
only 3,234 pounds of dry matter. 

( 3) The dry substance of these fodders was found to have a 
composition and high relative rate of digestibility that indicate good 
nutritive quality. 

( 4) The digestion experiments do not show a superior digesti­
bility for the ensilage over the dried fodder. 
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The idea of collecting and analyzing a few samples of the feeding 
stuffs offered for sale in our markets was suggested to the writer by 
frequent inquiries from the farmers as to the relative value of the 
various milling products and other concentrated cattle foods now 
sold by dealers. 

Three samples of nearly every food were taken in as many differ­
ent towns, in order to obtain some idea of the amount of variation 
in the composition of the same brands. The detailed analyses. 
showing the composition of the samples collected are given in 
tabular form on page 27. Further on is shown the amounts of diges­
tible nutrients calculated from the average of the analyses of each 
food, and these figures possibly may be of some service to the 
intelligent farmer in buying and feeding economically. In the 
report of this Station for 1888, page 108, can be found the method 
for calculating rations, and on the following pages, feeding stand­
ards, composition of American fodders, their digestibility, etc., 
that farmers can make use of in making up rations. 

It is undoubtedly true that the intelligent buyer can materially 
lessen the cost of feeding his animals by studyiug the composition 
of the foods offered for sale, and buying those which will furnish the 
nutrients be especially needs, at the lowest price. For instance it 
will be seen helow that a little more digestible protein, fat and 
carbohydrates can be obtained from fifty pounds of wheat bran and 
fifty pounds middlings than from one hundred pounds of oats. The 
bran and middlings at present prices, would cost about $1.00, while 
the oats would cost ahout $1.25. Again if one has a fodder rich in 
carbohydrates and wishes to buy protein to make a proper ration, it 
could be much more cheaply obtained in cottonseed or gluten meal, 
or any food rich in protein, than in corn meal which is poor in pro­
tein, providing the large amount of carbohydrates the corn contains 
is not needed. 

The reverse would also be true if one wished to buy carbohy­
drates, they could be more cheaply purchased in corn meal than in. 

18 
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,cottonseed meal or gluten meal. It~ is not,_ possible for us to say 
which foods are al ways most economical, because prices fluctuate 
so that what would be true to-day might;a not be true three months 
hence, but the buser must ascertain his] needs, study the composi­
tion of the foods in the market, and ~their'"' ,prices, and use his own 
judgment in purchasing. 
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Composition of Conirnercial Feedi'.ng Stittfs. 
. . . 

$,...., I~ ·- Q 

,. ~ 8- ~§ i·Z '° .:.. I ..., o i,c 'a iii . ·~ _.,, ~~ ~'3 
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~ ~ ~§ ~ e ~ :: 1 ~ t> ~ _:....! 
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--------- ---,-- ,- --1--1--,-- --
LVI. .... ,White Wheat Bran ....... 12.07:87.931'16.2• 16.561 !:i.5:3\52.351 4.22 86.03 
LVII .... I " " ....... ll.5088.5016.27 16.811 7.55153.30 4 57 86.25 
LVIII "'I " " ....... 10.8~:89.:!~i i6.2'.l 17.69i~~i53.9~ ~~ ·~~ 

Average ................. 11.46[88,54 [6.25 17.02
1 

7.85153.20 4.22 84.75 
LIX ..... Red Wheat Bran ........ 12.50'8i .50 '6,40 16.94, 6.35153,56 4.25 81.55 
LX...... . ........ ll.05188,9516.5516 81'17.5053.11 4.98 82.16 
LXI. .. •. ,, " ......... ll.05j88.95 !6 25 16.38 10.15 50.54 5.63 84. 74 

1

Average ................. 11.54!88.4616.40jl6.7l 's.oo 52.40 Ll5 82.81 
LXrI .... Wheat Middlings....... 12.15[87.85 i3.58i l9.1314.00 55.4!1 5,65 90.52 
LXIII... . ...... 11.60,88.401:LlOil6.8l 4.4560.54 3.50 90.34 
LX[V... .. ...... 11.001

1

89.00 [3,421.18.931, 3.2058,59 4.86 91.75 
LXV .... . ........ 11.8788.13 ,5.10 1 18.31, 6.3653.19 5.17 87.03 

I 

I ' 

Average ................ ,iu6'.88.34 3.8ol~9l~o[56.95 Ll9 89.91 
LXVI ... [Wheat Middlings (fancy) lll.OOf,.89.00i 1,45;.17.75] 2.90,6:Ll2 3.78f . .91.20 
LXVII . . " " " ,10.45 89.551 l.62il4.19j 4.51 65.86 3 .37 89,43 
LXVIII, " " " 10.65189.35 2.80:13. 751 3. 72!64.91 4.17 :90.67 

Average ................ 110.70189,30 l.95,15.2:lf 3,7164.65 3.77 ;90.43 
LXIX ... I.FeedFlour ··············19,901

1

90.lOl 2.75120.87 3.6657.98 4.80 95.01 
LXX ..•. " " ............. 11.3088.70 .91>120. l.64 61.66 4.72194.56 

Average .••••.•••.••..•• · 110. 90j89.40 l.85i20 .43 2.65 59.82 4. 75194. 78 
LXXI •. !Corn Meal. ............. 12.27[87.73 l.26\10.00 2.7269.74 3.81 l,82.50 
LXXII. " " .............. 11.69188.31 l.02

1 
9.94 2.42 71.06 3,87 183.02 

LXXX... " " ............... jl2.50187.50 l.14110,00 l.80 70.29 4.27 
1

83.13 

Average ................. 112.16187.841. 1.14] 9.98 3.9870.362.31182.88 
LXXIII, !Ground Oats ............. 11.48188,52 2.87112.5.! 9.23 60.36 4.00 :87 .05 
LXXXI, " " ............. ll.14,88.86 3.21,13.56 8.57:,8.38 5.14191.24 

---1--- -1-- -- ' - --_ !---
Average ................. ll.3li88.69 3.0413.64 8.90 59.37 4.5, 

1
89.14 

LXXIV .. 1Cotto~.seed/1eal .••••••• 7,11[9;.89 6.8944.3~ 6.40 21.~3 13.69 87.89 
LXXVII, · ... . .. . . 7.941\!2.06 6. 2344. 7::t 3.44 18. ,418.90 191.34 
LXXVIII " " .• .. .. .. 7 .52192.48 5.38 49.18 5. 'i5 21.52 10.65 89.33 

--,--·-------- I--
Average. ... .... .... .. 7.53,92.4, 6.16,

1
46.10 5.20 20.59 14.41 189.52 

LXXV .. ·I Linseed Meal............ H.58j91.42 5. 26 38.12 8, 28 32. 27 7 .49 192.13 
LXXVI .. •• '' ......•..... 8.91'

1
91.09 !, 72i,37 .88 7,39,:.:l2.l5118.9.'> [98.58 

---- -1- - - - I--
Average ................ 8.75191.25 4,9\l:38.00 7_,..,1_1.21113,22195,35 
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DIGESTIBLE NGTRIENTS IN ONE l'IUNDRED POUNDS. 

Red Wheat Bran. 
Protein, ...................... , ........... , . , . . . . 12. :i7 pounds 
Fat .............................................. 4,ll " 
Carbohydrates ................................... 35, ll " 

White Wheat Bra1t. 
Protein, ...... , ....... ,,,,,· · · ·,, ... , ........... 12,59 pounds 
Fat ............ ,................................. 3,49 '' 
Carbohydrates ........... , ....................... 35,64 '' 

Red Wheat "Jfidcllings. 
Protein .......................................... 14,84 pounds 
Fat.............................................. 4.45 " 
Carbohydrates, .................................. 46.28 " 

Fancy ~1Iiddlings. 
Protein .......................................... 12.03 pounds 
Fat.............................................. 3,20 •' 
Carbohydrates. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53. 64 " 

The coefficients used in calculating the digestible nutrients in the 
bran and middlings were obtained by experiments with animals,. 
receutl_y made aL Luis SLation. They are for 

Bran ................. . 
.Middlings ........... .. 

Protcin­
per cent. 

74 
79 

Feed Flour. 

CarbohvdrateR­
per ·cent. 

67 
83 

Fat­
per cent. 

83 
85 

Protein .......................................... 16. 15 pouucls 
Fat.............................................. 4,07 " 
Carbohydrates ................................... 49,tl5 '' 

,v e were somewhat surprised to find the feed flour so rich in pro­
tein, which seems to indicate that gluten meal or some other highly 
nitrogenous material was mixed with it. The coefficients for mid­
dlings were used in calculating the digestible matter. 

Corn .Jieal. 
Protein.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. 48 pounds 
Fat ...... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 02 " 
Carbohydrates. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66, 14 '' 

Ground Oats. 
Protein .......................................... 10.04 pounds 
Fat .............................................. 8.75 " 
Carbohydrates ................................... 43. 93 

Cottonseed 1-lleal. 
Pl'otein.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40. 57 pounds 
Fat ....................................... , ...... 12.25 ,. 
Carbohydrates ..................... , ............. 19,56 '' 

Linseed 1W.eal. 
Protein.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. 68 pounds 
Fat ........................... , ..... ,,, ... , ...... 12.03 ·' 
Carbohydrates ...................... , · · ·, , . , . . . . . 21. 77 " 
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The wheat bran (shorts,) which is at the present time one of our 
most important commercial cattle foods, is quite different mechani­

cally and chemically, ~e may believe, from that produced by the 
earlier processes of milling, being coarser and more nitrogenous. 
The mechanical difference is apparent to the eye, while the change 
in composition is seen by comparing earlier analyses with those 
given in this report. The average content of protein in eight sam­
ples of bran analyzed by Storer and Johnson* previous to 1877, is 
given below in comparison with the average of the samples collected 
last winter by this Station. 

Storer & Johnson, eight analyses, 
This Station, six analyses, 

Hangc of per cent. Average per crut. 
of protciu. of protein. 

11. 1 3 to 13 . 91 
1G 38 to 17.6D 

12.87 
16.8D 

Armsbyt has previously called attention to the difference between 
roller bran and that produced in former years. 

The only digestion experiments with wheat bran which are re­

corded were made in Germany, and there seems to be no evidence 
than the experimental food was similar to 0ur roller bran. In fact, 
there is every rPason to believe that the majority of the German tests 
were made with quite different material. The digestibility of mid­
dlings does not sef'm to have been determined anywhere, at least the 
German tables of digestion coefficients make no mention of this 
feeding stuff, though it is possible that the term bran ~ Kleie) has 
been applied to material which in this country would be called mid­
dlings. It seems reasonably certain, however, that there is here 

recorded the first determination and comparison of the digestibility 
of American roller bran and middlings. 

Plan of Experinient. The animals used were wethers, as in 
former experiments, and the general method of procedure was the 
same as heretofore observed. The determination of the digestibility 
-of a grain or other eoncentrated food hy ruminants requires a modi­

fication of the plan followed in the case of a hay, for the reason that 
a ::::.beep cannot well be fed on bran alone, or corn alone. It seems 
to be nf><·1 ~:-;ary to feed a fodder such as hay with the concentratHl 

'*.:ieu .Uulletin I, Bussey Institute, anu Report of Cunnecticut Agricultural Experi­
ment Station, 18i7. 

t.3ee Report of '\Yi~consin Experiment Station, 1885, p. 86. 
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food to be tested, the digestibility of this hay having been deter­
mined by previous experiments with the same animals. In this case 
Red Top hay was fed with both the middlings and bran. The daily 

rations were as follows : 

{ 
400 grs. Red Top 1400 grs. Red Top 

Sheep 1 and 2 Hay. Sheep 3 and 4 Hay. 
400 grs. middlings. 400 grs. bran. 

,vhen the digestion experiment previously recorded was begun a 
much larger lot of Red Top hay was cut and mixed than was used 
in that experiment, and this surplus was again samplerl and weighed 
out for use in the middlings and bran experiment. A quantity of 
mirldlings was thoroughly mixed, from which the rations were 
weighed and samples taken. The bran was similarly treated . 

.Analytical data. The analyses of the second sample of Red Top 
and of the middlings and bran gave the following figures: 

In 100 parts air-dry substance. 

0 

"' ... . ..., ..., 
°'i: i::: • M ,_. 

~ ...; ~ ~ :~ ~ 
.. ~ ~ .o f 11 ~ 
~ 0 A,. J,..i r..-. ._. O 

::... ... I ~ ~~ ... 
I ~ i::: "'~ "' 

I ~ I -~ l ~ 8 1 
I~ ~ 0 ~ -=~ ~ 
: :::: , ::: ~ r£ z~ ~ 

XCIII, Red Top Hay, i I0.07j 4.50 8.18 25. 73148.17 3.35 
I ' 

I 

I 

I 

In 100 parts water-free 
substance. 

I I I~ 
O i::: 
~"' ..., !; 0 

i::: ..; M .. ., 
"'"' ..., 0 i.l ~i .; 

i::: .. "' i::: ., ., 0 

~~ Cl 
0 P. ... 0 .. I "' i:::~ ... 
"' P. 

i -~ l "'~ ., 
~8 

p. 

..<Cl, o 1 ., ~ "'I J 
rn f s... I ~ I·- t> ~ 

_::_I ~i ~r z~I ~ 
5.00, 9.09 28.61,53.57 3.73 

XC!I,F,noy Middlio_g,1 ll.13: 3 0420.06 5 73 57.03 4 0113.42:22.57 5.32:64.1814.51 

XCI, Bran .......... .ll.55 6.03 16.56 8 06 53.31 4 41 6.8418.72 9.ll 60 28 5.05 
I I 

The necessary analyses of the feces were also made. 
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From. 

Cornposition of the Feces. 

•ai 
C) 

s:: 

I 
C) 

~ 
M 
Q;) 

Q;) 

J= ~ 
IQ;) 

s::-
• ,.Q l = Q;) ~ 
~ I ;l . ·; ..: ~a 

~ 

• ~ (t) s.-. .. 
~ I>, '..d O ,.Q ... g: ... 
:::.: , '5 ~ i:t ~ z~ ~ 

Red Top and Middlings, Sheep 1.. ...••..... 70.8129.2 10.20 12.62 25.97 47.66 3.55 

70.7129.3 10-11:13.20/25.76 4.7.26 3.67 2 ........... . 
. I 

75.11 24.9 12.3411.02125.09 48.38 3.17 
• I 

Red Top and Bran, 3 ........... . 

71.3[ 28.7 12.49 9.96125.86 48.57 3.12 
. I 

4 ........... . 

lVeights of Food Eaten and Feces Excretecl. 

Total Food r Total Feces 
Eaten in. Five 

1

1 Excreted in 
Days. Fve Days,: 

~ s 
00 f f a bl) • bl) 

e I a I 
t,.Q Q;) o:s Q;) 

I I ~ ~ ~ 

II 
::- .!. I ~ 
~ ~ ~ 2 ... o:s Q;) o:s 
...... I:> .... I:;.. I ...::: ., 11 ~ ., 

EXPERIMENT WITH WHEAT MIDDLINGS, ,I·-- ---- 1 

Sh l 5 XCIII, Red Top ...................... · Ii 2000 1798.6 ~ '.1 402111176 2 eep ' { XCII, Wheat Middlings.... . . . . . . . . . . . I 2000 1777 .4 5 · 
Sheep 2. " " '' ................ I " 1· " · 3730 1094.6 

EXPERIMENT WITH WHEAT BRAN. . 

Sh S 5 XCIII, Red Top........................ 200011798.6 ~ ··.I . 86511459 6 eep • { XCI, Wheat Bran ..................... [ 2000 1769 5 ° 
1 

• 

Sheep 4. " " • . . . . • . • • ... . •• •• •• .. . 478011373.6 
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Digestibility oj Wheat Middlings and Wheat Bran. 

l ~ 
I ..., 

I< 
~ ~ 0 

i ~ : ~ 
~ 8 M ~ ~ '"' z i::·"' 
,.Q Q O..., 

::s ·~ .5 . e.o d 1· 

<l.l i:: 0 ~ 0 s 

A O < i:i.; ~ Z ·;: ~ 
t>; .g e :e -~~I~ 

-----------------, ___ , --- --- -- --- --- ---
XCII, WHEAT MIDDLINGS, I 

SheqJ l. , I 
Fed in hay in five days .......... jli98.6 1708 7 89 93 163.49 514.58 963.511 67.08 
Fed in widdlings in five days ....•. 

1

.1777 4)1716.7 ~0.6r0l.l~ .94 561140 ~~l !~·16 

Total fed . . . . . . . . .............. 13576.0 34 25.4 loO 6L>64.6o 609.14 2104. 2oj 14 "24 
Excreted in feces in five days ...•.. ill76.2i 1056.2 lHl.981148 44 :rn5.H 560.58

1 

41. 76 
I - -- - ,--- --,-.--

T~ta1 digested ................... [2399.8;2369.2 ~O.ii:li4lfi :l :103.68 1543 67j105.48 
D~gested from h~y .....•••.•••.••• 11 :09. y079.4 30.2~1-101.65 315.49 622.Sli 38.09 

Digested from m1ddhngs .•..••.•. · IL90.1
1
1289.8 .36 314.46 - 920.86

1 
67.39 

Per cent digested from middlings, 72.6
1 

75.l - I 78.i - 80.7 1

1 
84.1 

'l' t Sl'hfeedp 2 \.,5..,G 013A"" '1~0 G,1.,.., ""·'""•./A.A. ~-1. ·- ~. 
-0 a 0 ••, .••. •••• •••• •••• •••• i." , • , -,,,.:),,. u 'i.Ou,t,,U.J VV.:1,141.HV4,;.::0l141oZ4 
Excreted in fecee. .••••••••••• ·••• 11094.61

1 
984.0 110.66

1

144.48 281.96 507.30
1 

40.16 
I --- --- ---1--- --- --1 ---

T~tal digested ................... 
1

2481.~ 2441.4 ~9.9~142?.l? 327.18 1586.95]1?7.08 
Digested from hay .............. Jll09.1 1079.4 30.211lOi.6::i 315.491 622.&1

1 

38.09 

Digested from middlings ........ p371.7 1362.0j 9.68318.52'1 11.69, 964.141 68.99 
Per cent. digested from middlings, I 77. 2 79 .31 - I 79.4! - I 84.51 86.1 
Average per cent. digested by two ! 

animals........... .. • • . . • • .. • . 74.9 77 2 - 78.9: - 82 61 85.1 
I I I I I 

XCI, ":s~!~T/RAN, I I I I I I 

Fed ~n hay i~ five days ........... 1798.6 1708.7189.93 .1~3.49:514.58/ 963.5~

1

167.08 
Fed m bran m five days ...•...••• 1769.0 1648. 121. 331.161161.1611066.30 89.33 

Total fed.. .. ................. 3567.6 3356.71210.93 494.65j675. 74!!2029.86/156 41 
Excreted in dung in five days ..... 1459.6 1279 5

1
180.12160.841366.22

1 
706.161 ~6.26 

Total digested .................. 2108. 2077.2 30.81333 81:309.52:1323 101110.15 
Digested from hay ............... 1109.7 1079.4 30.27 10165[315.49 622.81 38.09 

Digested f~om bran ......••••.••. 998.3 9~7.~ .54. 232.16 1

1

· - 70? 89 72.06 
Percent.digestedfrombran ...•. 56.4 60.:., - 70.1. - 6o.7 80.7 

Shtep 4. [ 
Total fed ........................ 3567.6 3356 7 210.93 494.65 675. 74 2029.86 156.41 
Excreted in feces .•••.•••.•••.••. 1373 6 1202. 171.56136.82355.221 667.14 42.86 

T~tal digested ................... 2194.0 2154.7 39.37 357 8~ 32~.52113?~ 72 113.55 
Digested from hay ............. 1109.7 1079.4 30.27 l01.6o 3lo.49, 622.81 8.09-

Digested from bran ............. • 11084 311075.3 
Per cent. digested from bran...... 61.3 65. 2 
Average per cent. digested by two 

animals........... .. .. . • • . . . . . 58.8 62.8 1 

9.101256.18:' 5.031739.91175.46 
- 77.3 - 69.4 84.5 

- , 73.7 - 67.5 82.6 
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There appears to be a marked difference in the digestibility of 
middlings and roller bran, as shown by the results of this experi­
ment. A direct comparison of the two sets of figures is interesting. 

Coefficients of Digestibility. 

I 

. ,_ ~,.; 
~ 2 <l>2 
p ~ ~ ...,_. 
~ ~ <!::: ~ 
~ S:: I= 
00 - ~ -..0 0 ,..: Q Cl) 

~ .8 -~ ;o.:: 
I>, ~ 0 ..:;~ i ...; J.i I-! M ·- e":::l c:3 
O o :.... Z!: ~ 

FancyMiddlings ............................. 749 77.2 78.9 826 8J.l 

Roller Bran........... . .. . .. . . . .. . . .. . . .. . .. . . 58.8' 62.8 73. 7. 67.5 82.6 
~~~~I~~~~-

Difference................................ 16.1 14.4, 5.2 15.1 2.5 

RES"CLT OF EXPERDIENT. 

( 1) This roller bran appear:s to have been slightly ltss digesti­
ble than the Alsike clover or early-cut Timothy hay. 

( 2) In this experiment the digestible organic nutritive material 
in a fine sample of middlings and in roller bran was found to have 
the relation of 123 to 100. In other words, sheep digesting their 
food as they did in this experiment would get as much nutriment 
from 100 pounds of the middlings as from 123 pounds of bran. 

( See further on for feeding experiment with middlings and bran.) 
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COMPOSITION AND DIGESTIBILITY OF PEA MEAL. 

Peas are one of our most highly nitrogenous vegetable foods, as 
is shown by numerous analyses. The number of analyses of peas 
made in this country is very small so far, however, and&it is worth 
while to inquire a little more fully into the composition of the 
American product. 

The peas, the analysis of which follows, and which were used in 
the digestion experiments herewith described, were bought in the 
Bangor market under the name of Canada Peas, being a small, 
smooth variety. Their composition is stated below : 

I .. 

/; -·---1-XCVIII, Pea Meal .... 12.48 
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2.36123.501 2.53157.69 

I In 100 parts water-free 
substance. 
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In the case of this particular lot of peas over one-fourth of the 
dry substance consists of nitrogenous material, which is more than 
twice the amount found in corn meal, a fact that points to peas as 
a l\laine product well adapted to feeding young animals or milch 
cows. 

Digestibility of Pea.',. During the period that Sheep 3 and 4 
were being fed for the determination of the digestibility of Southern 
Corn Ensilage, Sheep 1 and 2 were fed daily, 1500 grams of the 
same ensilage and 400 grams of pea meal. The digestibility of the 
ensilage being ascertained by the use of the first-named sheep, it 
becomes possible to calculate the digestibility of the peas in the 
latter case, the usual data being obtained. 
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Cmnposition of the Feces. 

From 

Fresh 
Feces. 

In 100 Parts Water-Free 
Substance. 

. ~ l 

~ .~ . ~ .; ~~1 
<I) ,.Q <ll ~ I Q .:l ~ ct> 
0 ::s O .:: <I) ... Q ""' 

~ :~ ~ [ ~ M~ ~ i:,. <I) i:,. ... I <I) <I) i:,.I 
I .... I "' i:i. "'I ... 

*i' i:i.. .:: I "' "' 
~ ~~ ~ ~ j 1~; ~ 

t--. _,.. rn ~ ·- I ...... '-'" CS 

... ... <I) I .... ..:: ~ I p..l 

::: ::!=t: -t: o.. ~ iZS ~ 
----·-------------I--, - - - -! --

Sheep I. 
R.70 72 33121 o7 20.09 21.5,(,u 51 

Sheep 2. I 
I 

South om Corn En,ilago nnd Poo Moal ...... 174.95 2i.05 12 90 22 7°"9 89140.921 

Southern Corn Ensilage and Pea Meal 

3.59 

·weights of Foocls Eoten ancl Feces E:ccreted. 
-----------------·-----

Food Eaten 
in 

Five Days. 

Feces Ex­
creted in 

Five lJays. 

00 I 3 "' 
c,! I s I 
... <I) cal 0, 
t.O Q) .... a::> 

I ... ~.o ... 
._ I I ..... 

i-r:, ~ 00 ~ 00 
~ ,

1 

~a -;] ~s 
I 

r/J ~e ~ 1 ~f 
' -<: :::: t,fJ i:,. :::: "'° 

Southern Corn 1£nsilage, Sheep 1 ..........•.....•• · 1! 7500! 13~3. 9 ! :.1 

249) 1692 Pea Meal, Sheep 1..... .. •. .. . . .. .. .. .. .. .. .. .. .. .. 2000,]7;:i0.4 5 

Southe~n C?rn E~silage, Sheep 2 .............•••.... , 7500ll';J3,9 ! I 3000 \ 751. 6 Pea meal, Sheep 2 ................ _ .................. J 2000 l 1u0.4 5' 
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Digestibility of Pea Meal. 

... 
a5 ~ 0 
.::: s ~ 

..c 0 

;;; 'i:i 
o:! 

t' b«) 

i:::i 0 
XCVIII, PEA MEAL. 

Sheep I. 
Fed in ensilage in five days ...... 11333.911254.3 
Fed in pea meal in five days .... 17.'JO 4 1703.3 

0 

] 
• i>', 

,,:, al 
c'! ~ "° .., . M .,!;:; .., 
Z . al 

.:::~ 
d al ,:,I 

.... • bl) d 
al .., 0 -

~/] :9 E~,-~ 
<: o.. ~ z·z ~ 

79.23,136.321427.5116'2.681, ~= 
4.7.08 -169.98 50.59 1153.86 28.71 

Total fed ........................ 3084.312957.61126.311606,30 478.1011806.54166 86 
E.xcreted in feces in five days . . • • . 69 2. J 601. 2 90.86

1
139.02 U9. 26 1 287. 24 25. 60 

T?tal digested ... ·:·· ............ 2392.2 2~56.4 35.451!67.28~28.~4 1519.301 41.26 
Digested from ensilage .......... 843.2 831.6 ll.84163.56315.,0 428.21124.91 

Digested from pea meal . . . . . . 1549,0 1524.8 23.61,403.72 13 14 1091.09116.35 
Per cent. digested from pea meal,. 88 5 89 5 50 2 II 85.9 26.00 94.5 56.9 

s~~2. , 
Total fed . . . . . . .. . . . . . . . .....•. '.rnB( S 295 7 .6 126 31 606.3014 78.1011806.54 66.86 
Excreted in feces in five days. . . 751.6 654.6 96.96 170 62 149.50

1 
307 56 26.98 

Total digested .................. 2332.7 2303.0 29.35 435.681328.6011498.98 39.88 
Digested from ensilage ........... 84-3 2 831 6 11.84 63 56315.70, 428.21 24.91 

Digested from pea meal .......... 1489 5

1

1471.4 17.51
1

372.12

1

12.90

1

1070.77

1

14.9i 
Per cent. digested from pea meal.. 85 1 1::6.4 37.2 I 80.5 25.5 92 8 52.1 
Average per ceut. digested by two 

animals....................... 86 8, 87.9 43.7 J 83.2 2,'l,7 1 93.6 1 54.5 

RESULT OF EXPERll\IENT. 

In this experiment nearly nine-tenths of the dry substance of the 
peas was digested. This result, consi<lered in connection with 
their composition, coincides with previous tests in showing that 
peas take a high standard as a cattle food, especially as compared 
with those foocts which are the possible proctucts of Maine farms. 

,,, 
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FEEDING EXPERIMENTS. 

~IISCELLAN EOUS. 

THE VALUE OF THE DIGESTIBLE MATTER OF GOOD HAY AS COMPARED 

WITH THE DIGESTIBLE MATTER OF CORN ENSILAGE, FOR 

MILK PRODUCTION. 

During the past year and a half an accurate record has been kept 
of the yield and composition of milk from several cows owned and 
fed by the station. Any changes in the amount and quality of the 
milk, due to changes in the food, it has been possible!to detect, 
therefore. The food has also been carefully weighed, and in some 
instances its composition and digestibility have been determined. 

The direct object of this work has been a study of the products 
of several breeds, but the data collected allow conclusions to be 
drawn in regard to other matters of interest. The food of these 
cows has for the most part consisted of hay and a mixture of cotton­
seed meal, bran and corn meal, but in the spring of 1888, for about 
two months a portion of the hay was replaced by ensilage. It was 
noticed that after the cows had been eating the ensilage for a day or 
two, there was a sudden and unmistakable increase in the yield of 
milk, and as marked a decrease was observed when the ensilage was 

taken from the ration. 
To what were these changes due? Did the hay alone contain less 

digestible material than the bay and ensilage combined? It was 
the intention to feed practically the same amount of digestible 
matter after the ensilage was added to the ration, as was eaten 
before. If this was done. then we must grant that in this case a 
pound of digestible substance from corn ensilage was somewhat 
superior to the same amount of digestible substance from good hay. 
Let us study the evidence which the data furnish. 

The ensilage was fed from March 8th, 1888, to May 10, 1888, 
inclueive. From Mar('h 8th to April 8th, the ensilage fed was that 
from the field corn, after which date the sweet corn ensilage was 
eaten excepting the la!st five days, when a change was made to 
southern corn ensilage. The amount of grain eaten was the same 

before, during and after the ensilage. 
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The cows whose records are given in this connection are the 
following: 

Jansje 2d, Holstein, 6 years; last calf June 7th, 1888 ; due to 
-calve Aug. 25th, 1889. 

Queen Lincla, Ayrshire, 4 _years; last calf Oct. 11th, 1888; due 
to calve Nov. 13th, 1889. 

Agnes, Jersey, 8 years; last calf Sept. 8th, 1888; due to calve 

Sept. 11th, 1889. 

Ida of Beech Grove, Jersey, 4 years; last calf Aug. 26th, 1888; 
,due to calve Aug. 28th, 1889. 

The following figures show the weekly yields of milk from the 
four cows from Feb. 17th to May 25th inclusive, a period of time 
extending from three weeks before, to two weeks after the feeding 
-of the ensilage. 

Hay 27 lbs. 

Grain 8 lbs 

JANSJE. 

YIELD OF !IIILK. 

( Feb. 17 to Feb. 23 
I Feb. 24 to March 2 ...... . 
i March 3 to March 9 .. . 
I Total yield, ( 2 I days). 
l Average daily yield ..• 

lbs. oz. 

196 6 milk. 
195 5 ,. 
197 6 " 
589 1 ,, 

28.05 lbs. 

lbs. oz. 

( Mar. 10 to Mar. 16 . . . .. 215 8 milk. 

I 
Mar. 17 to Mar. 23... . .. 214 4 " 
Mar. 24 to Mar. 30 ....... 213 6 

Hay 16.7 lbs ....... I Mar. 31 to Apr. 6* ....... 167 2 " 
:=i:r.a Apr. 7 to Apr. 13 . . . . . 203 3 " 

Ensilage 41.7 lbs ... i Apr. 14 to Apr. 20 . . . . . . 204 10 " 

I Apr. 21 to Apr. 27 . . . . . . . 182 13 11 

Grain 8.0 lbs... . . . . Apr. 28 to May 4.. . . . . . . . 183 11 " 

I May 5 to May 11.... 176 5 " 
Total yield, (63 days). .. .1759 14 " 

LAverage daily yield... 27.9 lbs. 

lbs. oz. 

( May 12 to May 18 . . . . . . . 162 2 milk. 
Ray 28 lbs ......... ~ May 19 to May 25 ........ 14 7 1 " 
Grain 8 lbs ......... 1 Total yield, (14 day~) ..... 309 3 " 

LAverage daily yield....... 22.08 lbs. 

""'Jansje was sick for two or three days during this time, and failed to eat well. 
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QUEEN LINDA. 

YIELD OF MILK. 
lbs. oz. 

( Ftb. 17 to Feb. 23 ...... . 182 12 milk. 
Hay 24.6 l}bs ....... I Feb. 24 to Mar. 2 .. . 

~ :Mar. 3 to Mar. 9 . . . . ... 
173 8 ., 
180 0 

Grain 7. 0 lbs.. . . . . . I Total yield, (21 days). . . 536 4 .. 
l Average daily yield ...... . 25.5 lbs. 

lbs. oz. 

( Mar. 10 to Mar. 16 ....... 185 0 milk. 

1

1\:Iar. 17 to Mar. 23 ....... 182 13 " 
Mar. 24 to Mar. 30...... 179 2 ·' 

Hay 14.~) lbs ....... 11\far. 31 to Apr. 6 . . . . . 178 3 '' 
Apr. 7 to Apr. 13..... . . . . 179 4 "' 

Ensilage 40 )bs ..... ~ Apr. 14 to Apr. :W ..•.... 177 6 

I 
Apr. 21 to Apr. 27. . . . . . 165 1 " 

Grain 7 lbs . . . . . . . Apr. 28 to May 4 ........ 166 15 '" 

I 
May 5 to May 11 . . . . . . . 163 4 " 
Total yield, (63 days) ..... 1577 0 ,. 

l Average daily yield. . . . . . . 25 lbs. 

lbs. oz. 

( l\1ay 12 to May 18 . . . . . . 155 0 milk. 
Hay 23.3 lbs ....... ~ May 19 to May 25 ........ 150 7 '' 
Grain 7.0 lbs ....... 

1 
Total yield, (14 days) ..... 305 7 '' 

l Average daily yield . . . . . . 21.8 lbs. 

AGNES. 

YIELD OF MILK. 
lbs. oz. 

( Feb. 17 to Feb. 23 .. .. 149 2 milk. 
Hay 26.1 lbs .••.••. I Feb. 24 to Mar. 2 ...... . 143 6 " 

~ Mar. 3 to Mar. 9 ....... .. 155 4 " 
Grain 7.0 lbs .••.... I Total yield, (21 days) .... . 4M~ 12 " 

l Average daily yield ....... . 21.4 lbs. 

lbs. oz. 

( Mar. 10 to Mar. 16 ....... 160 2 milk. 

I 
Mar. 1 7 to Mar. 23 . . . . . . . 164 6 '• 
Mar. 24 to Mar. 30.... . . . . 164 0 " 

Hay 15.1 lbs ....... I Mar. 31 to Apr. 6 ........ 165 2 " 
Apr. 7 to Apr. 13..... . . . 170 9 " 

Ensilage 40 lbs.... ~ Apr. 14 to Apr. 20 . . . . . . . 173 5 ., 
T··>1 " {hf· I Apr. 21 to Apr. 27 ........ 166 4 '" 

Grain 6 lbs.... . .. . Apr. 28 to May 4 ...... ,. . 167 2 " 

I May 4 to May 11 ......... 162 1 
Total yield, (63 days) ..... 1512 15 " 

l Average daily yield . . . . . . . 24 lbs. 
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lbs. oz. 

( May 12 to May 18 ....... . 157 0 milk. 
HaJ: 25.6 lbs ....... ~ ;fay 19_ to May 25 ...... . 
Gram 6 lbs ........ l Total yield,. (14 _days) .... . 

147 14 " 
304 14 " 

Average daily yield ...... . 21.8 lbs. 

IDA OF BEECH GROVE. 

YIELD OF MILK, 
lbs. oz. 

f Feb. 17 to Feb. 23 ....... . 83 14 milk. 
Hay 22. 7 lbs ...... I Feb 24 to Mar. 2 81 8 .. 

i :l\lar. 3 to Mar 9 .. 85 14 
Grain 6 ibs . . . ... I Total yield, (21 days). 

l Average daily yield •.. 
251 4 " 

12 lbs. 

lbs. oz. 

( Mar. 10 to l\Iar. 16 ... 87 15 milk. 
11\lar. 17 to Mar. 23 .... 86 10 

)lar. 24 to Mar. 30 .... 88 12 " 
Hay 13.,5 lbs ....... I Mar. 31 to Apr. 6 ........ 90 7 ,. 

Apr. 7 to Apr. 13 ........ 91 9 
Ensilage 33.3 lbs ... i Apr. 14 to Apr. 20 ....... 94 5 ., 

93 10 ., I Apr. 21 to Apr. 27. 
Grain 6 lb3 . . . . . . . A.pr. 28 to May 4 .. 93 2 

Hav :25.6 lbs .. 
Griin 6.0 lbs ... 

I ~la v 5 to lVl av 11 . 87 9 
Total yield, ( 63 days). 813 15 " 

l Average daily yield . . .... 12.9 lbs. 

lbs. oz. 

(l\fay 12 to May 18 ...... 91 12 milk. 
~ ?lay 1 !)_ to l\lay 25. . . . . . . ~6 10 ·' 
I fotaly1eld, (14days) ..... li8 6 
lAverage daily yield.... . . 12.7 lbs. 

The average yields of the four cows for the three periods are 
plac:ecl together so as to render comparison easier. 

t>. h~>. -i 
~e<!..C Oil.;:'"' ~~ 
..c~~ ..cEa ..c>. 
C ..C ,.J:l i:I ?>ll O i:I Oil 
~r: f ~-g; ~a-:& 
""'"""' .. OS - Cl5 ~ - .. \0 .~ ·= :a .! a> 0 .~ ·= N 
>.Eo >.i,,o- >.~;:,.., 
b i,_o-4J b~.g b!lli= 
~~~ ~~=~ ~~a 
o~~ o§~~ o~£ 

Jansje .................................. /-;;:-05 lbs. ~9 lbs. 22~08lbs. 

QueenLinda .............................. : 25.5 25. 21.8 
I 

Agnes .................................... r 21.4 24. 21.8 
i 

Ida ...................................... i 12. 12.9 " 12. 7 

Average .............................. [~4 lbs. ----;;.45 lbs 19~6 lbs. 
I 
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These figures show that during the time when ensilage was fed, 
63 days, the cows maintained an average yield somewhat greater 
than from tbe previous exclusive hay and grain feeding, even 
though a decrease in milk flow would ordinarily have taken place. 
When a return is made from hay and ensilage to hay alone, a 
sudden and decided drop in production occurs. 

The effect of the ensilage in the ration is more clearly seen per­
haps by comparing the production of milk for the last fourteen days 
before, and the first fourteen days after feeding ensilage, and the 
last fourteen days before and the first fourteen day3 after stopping 
the ensilage ration. 

Yield of Milk. 

I 

J •. '1

1 

Queen I ancJe. L' d Agnes. I Ida. 
I m a. I 

________________ ! ______ , __ _ 

lbs. oz. I lbs. oz. lbs. oz. I lbs. oz. 
Last 14 days before feeding ensilage, I j 

Feb. 24th to March \:Ith. . . . . . . . . • . 392 11 i 353 8 298 10 167 6 
First 14 days after feeding ensilage, I I 

March 10th to March 2:1d....... .••. 429 12 j 367 13 324 8 174 9 

I 

0 ! 330 3 329 3 
Last 14 days of feeding ensilage, April 

28th to M :1y 11th . . . . • • . . . . . . . 360 
Fi r~t 14 days after stopping ensilage 

180 11 

ration, May 12th to ,\,fay 2.>th... . . . . 30() 3 1 305 7 304 14 178 6 

The somewhat favorable effect of the ensilage in the milk yield is 
unmistakable. Did the milk change in quality, so that the ensilage 
merely caused a larger quantity of milk with no increase of milk 
solids? The evidence of the analyses in regard to this point is 
conclusive. 

.• 

Jansje. Qu'n Linda Agnes. 
!I 

Ida. 

J:;I:; '"I:; l-'1-i11.; 
111 .-d"' I "' ~ ~ I Cl) 

"Og ~I "0§ 
~ _;: ~ .... ~ ~ .... ~ ~ -~ ·~ 0 JO 11 ·- 0 

~t,~-tl]-t ~ .... """ I '.I) ;::i.. ~ ;::i.., u:, P.. I~ P.. 
"" p. 

Feb. 25th to March !st ...... 12.55 3.46[ 12.62 3.27 
-1--'1---
15.13 5.08 15.88 5.84 

A pd! let to A p,il 1st .. . . . . . . 12. 58 3. 48112.87 , 3. 49 15.4216.381116.02 .i.93 

Apdl 29th to M•Y 3d .• •• . . 12.4913.43 12.69[ 3.42 15.48[ 5.19 16.04 6.03 
June3dtoJune7th ..•.... [ 13.2:1 3.7lil 13.04 3.44 14.98 4.961 i 16.95 6.45 

19 
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It is seen that the milk had practically the same composition 
while the ensilage was fed as before, the slight changes that did 
occur being generally in favor of the ensilage, so that we may 
safely conclude that after March 1 Otb there was an increased pro­
duction of milk solids. 

To what is this larger production due? The grain ration 
remained the same, so we need to inquire whether hay alone con· 
tained more or less digestible matter than the bay and ensilage 
combined. 

The digestibility of the ensilage was ascertained by experiments 
with sheep, already described. It was scarcely possible to obtain 
the digestibility of an average sample of all the bay eaten for nearly 
four months, so the best that can be done is to assume that the hay 
fed to the cows, which was the earliest cut and was very largely 
Timothy, had practically the same digestibility as the early-cut 
Timothy, taken from the same field during the same season, the 
composition and digestibility of which are prnvionsly given, 

The hay is assumed to have had 12.5 per cent. moisture and 4.5 
per cent. of ash, or 83 per cent. of organic matter, and the ensilage 
had on the average 16 per cent. of organic matter. The organic 
matter of the hay and of the ensilage had a digestibility of 61 per 
cent. and 71 * per cent. respectively. 

These data furnish the following average quantities of digestible 
matter consumed, excepting that of the grain, which was the same 
throughout. 

Digestible Matter Eaten Daily in IIay and in Hay and Ensilage. 
1 

• /' Queen j' I 
J ansJe· 

1 

Linda. Agnes. Ida. _________ , ___ , ___ / __ , __ 
February 17 to March 9-Hay .............. I 13.67 12.44 11. 79 11.49 

l\larch 10 to May 11 ~Ensilage ••••••••..•. _4:~ -4~~ _4:~ -~ 
( Hay ........ ........ 1 8.45 i 7.541 7.641 6.83 

l Total .••••••••••••• 13.18 12.08 12.18 10.61 

May 12 to May 25-Hay •.. ................ I 14,17 13.21 12.95 12,95 

The change from hay alone to bay and ensilage seems not to have 
increased, but rather slightly diminished the amount of digestible 
matter eaten. The outcome of the experiment seems to warrant 
the following remarks : 

*Average for field corn and sweet corn. 
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( 1) In this experiment the addition of ensilage to the ration 
resulted in a somewhat increased production of milk solids, which 
was not caused by an increase in the digestible fqod material eaten, 
but which must have been due either to the superior value of the 
nutrients of the ensilage over those of the hay, or to the general 
physiological effect* of feeding a greater variety of foods. In other 
words 8.8 pounds of ensilage proved to be somewhat superior to 
1.98 pounds of hay (mostly Timothy,) the quantity of digestible 
material being the same in the two cases. 

(2) Nevertheless, the testimony of such results as this experi­
ment furnishes, sustains rather than destroys the general practical 
utility of the rule in making rations, that two fodders have a rela­
tive value that is proportionate to their digestible material. 

(3) Assuming the digestible matter of hay and ensilage to be 
equal in value, pound for pound, when bay is worth $10 per ton, 
ensilage of the kind used in this experiment would be worth $2.25 
per ton. But this ensilage contained more water than the average, 
or 83.3 pounds to the hundred, while the average fifty-seven Amer­
ican analyses is 80.5 pounds of water or 19.5 pounds of dry matter 
to the hundred. 

Had this ensilage been of average quality, then the ton value 
reckoned on the above basis would be $2.62. Rut in this case we 
should give the ensilage the creJit of the increased milk production, 
which seems to have been at the rate of 85 lbs. of milk to each ton 
of ensilage. 

THE VALUE OF THE DIGESTIBLE MATTER OF ENSILAGE AS COMPARED 

WITH THE DIGESTIBLE MATTER OF HAY, FOR GROWTH, 

An experiment was carried on with young steers in the winter 
and spring of 1889, for the purpose of testing the value of ensilage 
in the ration, similar to the experiment with milch cows, just 
described. The plan of feeding was the same in the two cases. A 
change was made from a hay ration to a hay and ensilage ration, 
then from a hay and ensilage ration to a hay ration, with a final 
change back to hay, and ensilage in all, four periods. These 
periods were : 
(1) Jan. 4th to Feb. 23d, inclusive, hay and mixed grains. 
(2) Feb. 24th to May 29th '' hay, ensilage and mixed grains. 
(3) May 30th to June 27th · H hay and mixed grains. 
( 4) June 28th to July 31st " hay, ensilage and mixed grains. 

*That such an effect is possible is somewhat problematical. 
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From Jan. 4th to March 30th, the grain ration was three pounds 
of mixed grains to each animal daily, and after that four pounds. 
Tlie grains were \he same in kind and mixed in the same propor­
tions throughout. The amount of hay fed was adapted to the 
appetite of the animals, while twenty pounds of ensilage were fed 
daily to each steer during the entire experiment. 

In order to secure the most accurate statement possible of the 
relative growth with and without ensilage, the amounts of food and 
grain are given, and comparisons are made for the following periods 
of time: 

Jan. 4th to Feb. 23d is compared with Feb. 24th to March 27th. 
April 29th to May 29th is compared with May 30th to June 27th. 
A part of Period 2 is left out of consideration, as it seems more 

accurate to compare closely contiguous periods of time. Period 4 
is not mentioned, as during part of July the animals were so 
harassed by flies that their growth must have been greatly affected. 

There can be seen below the weights of hay and ensilage eaten, 
both total and digestible, and the gain made by each animal during 
each period. The grain eaten is not stated, as it was the same in 
the periods compared. 

As has already been shown the digestibility of the ensilage was 
determined by actual trials, as was also that of the hay fed from 
Jan. 4th to Feb. 23d, it being the early and late cut Timothy, the 
composition and digestibility of which are given on pages 10 and 11 
of this report. The hay fed during the other periods, was that cut 
during the first of the haying season, and was mostly Timothy, and 
so its digestibility is assumed to be the same as early cut Timothy 
grown the same year and harvested at nearly the same time. A 
descriptioc of the steers used in this experiment, with a fuller state­
ment of their rations, weights, etc., will be found later. The data 
given in this connection are only a part of an experiment covering 
more than a year's time, the object of which was to compare the 
growth of different breeds, and only such facts are now stated as 
are needed for showing the effect of changing part of a hay ration 
for corn ensilage. 
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Hay, Three Pounds Grain Daily-Jan. 4th to Feb. 23d, 50 days. 

III t \Total digesti- Digestible I Total Ii Daily 
ay ea/nj ble matter matter eaten gain- gain­

-poun 8 eaten in hay daily in hay pounds. I pounds. 
---- -pounds. -pounds. I ___ II ___ _ 

Steer 1 •..•.•.....••••.••• 520. I 263, " 5.26 I 92t j 1.84 

Steer 2 .....••.....•••.••• 505. 255.5 5.11 78 1.56 

Steer 3 ........•.•........ 493. 249.5 4.99 81 l. 62 

Steer 4 ...••.•.•••..•..•.• 520. 263. 5.26 80 1.60 

Steer 5 .•..••.......•...•• 520. 263', 5.26 58 1.16 

Steer 6 •..•••••..•..•...•. 520. 263. 5.26 72 
I 1.44 

Totals .............. .. 3078. 1557. 4lil 

"'The hay is assumed to have 83 per cent of organic matter throughout. 

tThe weights of the steers were found by averaging their weighings made on three 

consecutive days. 

Hay and Ji'ield Corn Ensilage. Three Pounds Grain Daily-Feb. 
24th to Mm·ch 27th, 32 days. 

Ensilage ![Total digesti-1 Digestible '.I Total Daily 
Hay eaten! . t [ ble matter matter eaten . i • 

. 1 ea en- . h d .1 • h garn- I garn-
l:'oun s. and ensilage and ensilage poun s. [ poun s. 

-pounus. .,, d eaten lll ay a1 y rn ayl d d 

-pounds. -pounds. , 

Steer 1 ..... ~... 260. I 63-1. 203.8 6.37 [ 79 II 2.47 
Steer 2......... 250. 581. 192.7 6.fl2 [ 55 1. 72 
Steer 3......... 250. 61L 196 1 6 13 64 2.00 
Steer 4. ... .... . 255. 619. 199.6 6.24 I 58 I 1.81 
Steer 5..... ... . 250. &84. 193.0 6 03 I 61 1 l.90 
Steer 6 ..••••••. _ 250. 513. __ 185.0 _ 5.78 _56 :_ I.75 

Totals........ 1515 3542. 1170.2 373 I 

Hay and Soiithern Corn Ensilage. Four Pounds Grain Da.Uy­
April 29th to .1..Way 29th, 31 days. 

-~------- ---·---~-.-·--- --· ----------- -~------~--·-·-""---~---

I I 
Ensilage !Total digesti-j Digestible Total Daily 

Hay eateol t b!e matter 
1

matter eaten . . 
d ea en- . h d .1 . h galII- garn-

-poun s. d leaten rn ayl a1 y III ay d d 
poun s. and ensilage and ensilage poun s. poun s. 

1 -pounds. -pounds. 

Steer l •..••.•.. 
Steer 2 ....... .. 
Steer 3 ..•••.... 

290. 620. 223. I 7.19 I 54 1.74 
265. 620. 210.3 6,78 56 1.81 
250. 620. 202.8 6.54 64 2.06 

Steer 4. · • •• •... 
Steer 5 ...•.••.. 
Steer 6 ........ . 

270. 6'20. 212.9 I 6.137 65 209 
270. 620. 212.9 6.87 55 I. 77 
265. 620. 210.3 6. 78 60 1. 93 

Totals •...... 
-------1------

1610. 3720. 1272.2 354 
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Hay. Four Pouncls Grain Daily-May 30th to June 27th, 29 days. 

H t 1
1

rotal digesti-jr Digestible II Total II Daily 
ay ea en ble matter matter eaten gain- gain-

-pounds. eaten in hay daily in hay pounds. pounds. 
-pounds. -pounds. 

Steer 1 ...••...•.•.•••••.•• 
Steer 2 ••••••••••••••••.•• 
Steer 3 •..•••••...••••••.• 
Steer 4 ••••••••••••••••••• 
Steer 5 ••.•••..••.•.•.•••• 
Steer 6, ..••...•...•...... 

Totals ..•.......•...•. 

410. 
390. 
380. 
395. 
390. 
390. 

2355 

207.4 
197.3 
192.3 
199 9 
197.3 
197.3 

ll91.5 

7.15 
6.80 
6.63 
6.89 
6.80 
6.80 

49 
56 
40 
70 
50 
40 

305 

1.69 
2.00 
1.:rn 
2.48 
1.72 
1.38 

Summary. 

,e -~ I» ~... ,~ 

-~ ~ ~ ~ ~ . ~ l ! ~ 
a) ·- .a .... ~.,, <::l oa I ... ..... 
.:i. =- ~ ~ ·- 'g ; .d a) 1 I ~ 
!lJJ ..c ..., 8 ~ = .... c, M "' ·-

.:: c ~ . ~ ~ & ~ : ~ -~ ~ 
-g ~-e O),e :Cw i ~1»~ "' q).,; 
~ g § _;o~ ~ -~ ~ .~~ a) '$ ;f'g 
'o I» 8. -~ 8. ~ t1J ~ "' = ] .::: ~ ~ 

d I A I ·- I»·- a) o:l o:l o:l • > .:i. 
.d .d a) 'O ..Q ~ M'"O >. .,.; ti{) '7l o:l I 
bOoo";~";~ ";;A4> i:Ad-g-;] l»s., 

~ ~, 0 2 0 _; 0 ! ] : ~ .d ;g O ;g ~ * 
--- HAY.* ---1~"',~ r.Q ~"' ~ q) d < O),;:l .:i.~ .:i.A~ 

Jan. 4th to Feb. 23d.... .... .... .... .••• 50/30781 1557. 5.191 461/1.54 

HAY AND ENSILAGE.* I I 
Feb. 24th to Mar. 27th.................. 32 1515135421 1170.2 6.091 37311.9! 

6.8JI 35411.90 
HAY AND ENSILAGE t 

Apr. 29th to May 29th ................ .. 

HAY.t 
May 30th to ,June 27th ................ . 

*With 3 pounds grain daily. 

3lf1610j3720 

291°355 !" 

1272.2 

1191.51 • 6.841 30511. 75 

tWith 4 pounds grain daily. 

In comparing the growth from Jan. 4th to Feb. 23d on bay and 
grain with that made from Feb. 24th to Mar. 27th, on hay, ensilage 
and grain, we find a more rapid gain during the latter period. We 
also find that in the second period the animals each ate about a 
pound a day more of digestible matter than in the first period, 
which is sufficient to account for at least a part of the increased 
growth, as the ratio of food to live weight was somewhat larger in 
this period. The ratio of digestible food to growth was practically 
the same in the two cases. 

In the case of the later periods, Apr. 29th to May 29th, and May 
30th to June 27th, in passing from a ration of hay, ensilage and 
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grain to one of hay and grain, there was a small decrease in the rate 
of gain, while the amount of digestible material consumed per day 
remained unchanged. 

In regard to this experiment comparing hay and ensilage in 
feeding for growth, we are warranted in saying: 

( 1) A pound of digestible matter from the corn ensilage pro­
duced somewhat more growth than a pound of digestible matter 
from Timothy hay. The dtt!enmce was small, however, amounting 
in the case of the last two periods, where the more accurate com­
parison is possible, to an increased growth of only 15 pounds of live 
weight for each ton of ensilage fed. 

(2) If no account is made of this difference in nutritive effect, 
one pound of hay proved to be equal to 4.1 pounds of ensilage, of 
the kind fed. 

(3) The experiment furniEh< s still further evidence that the 
amount of digestible matter present may be regarded as a safe basis 
for comparing the feeding value of foods of the same class. 

GENERAL REMARKS CONCERNING ENSILAGE AND OTHER SUCCULENT 

FOODS. 

There is one question which is very commonly asked when 
ensilage, roots and sirnilar cattle foods are discussed from the stand­
point of their composition and digestibility, viz: "'Have not those 
foods a value which the ehemist's figures do not show?'' The real 
meaning of this question is that there is a belief on the part of many 
that because a cc,_ ttle food is green and has never been dried it has 
a peculiar value not found in hay and grain, and so ought not to be 
'"weighed in the balance'' and judged by the impartial and searching 
logic of mathematics whiell is applied to foods of a different class. 
Scientific men, and many observing men of pradice, have never 
shown this notion much favor. It is a cardinal principle in science, 
expressed in homely phrase, that ••you cannot get something from 
nothing.'' 

Growth, muscular activity and animal heat are effects which must 
have equivalent causes. They are the direct prodncts of matter 
and energy stored in the food, and the animal cannot get out of a 
ration more pounds of matter or units of force or beat than are 
actually in it, nor can the farmer by any magic of combinations or 
treatment of foods do more than make available their maximum 
nutritive value. 

It should always be remembered that greenness and wetness add 
nothing to what a food can supply to the animal body of matter or 
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energy, other things being equal, but are merely conditions affecting 
palatableness. It is the digestible dry matter of a food that deter­
mines its value. 

It has been demonstrated repeatedly that carefully dried grass is 
as digestible after as before drying, and the same of fodder corn 
dried and as ensilage. Dryness is therefore no disadvantage in this 
respect. Such experiments as those just discussed, show, moreover, 
that a pound of digestible matter in ensilage with its accompanying 
seven or eight pounds of wawr can do only practically the same 
work as a pound of digestible ~aterial from Timothy hay with its 
water nearly all dried out. There is a small difference in favor of 
the ensilage, to be sure, and an absolutely hard and fast equivalence, 
pound for pound, is not claimed in comparing even foods of the 
same class, because one food may be superior to another in the 
amount of the more valuable carbohydrates found in the digested 
portions. But after making an allowance for these minor points 
which cannot be expressed or even recognized in a genernl rule, 
there is still 10om for the assertion that science has given practice 
no safer or more useful conclusion tllan this : Cattle foods have 
nutritive value in p1·oportion to the diglstible dry matter which they 
contain. If farmers will apply this rule in studying feeding stuffs, 
especially in comparing fodders with fodders, and grains with 
grains, they will avoid mistakes of a serious nature. But after this 
is done, there is still a chance for the exercise of good judgment in 
combining foods. 

AN EXPERIMENT IN FEEDING EARLY .A.Nl> LATE CUT TIMOTHY HAY, 

FOR GROWTH. 

On pages 10 and 11 of this report are given the composition and 
digestibility of two lots of Timothy hay, cut on July 9th and J lily 
24th. One lot was cut while in bloom, and the other after the seeds 
were quite fully formed. 

Over a ton of hay was harvested from each cutting, or enough for 
a feeding experiment. Six steers from six to nine months old were 
used to test the relative value of the hay. The experiment covered 
two periods of time, one from Dec. 7tll to Jan. 3d, indusive, and 
the other from Jan. 4th, to Feb. 13th inclusive. Late cut hay was 
fed during the first and early cut during the second period. Three 
pounds of grain were fed each day to each animal, during both 
periods. The hay was readily and entirely consumed throughout 
the experiment and the animals maintained a very satisfactory 
condition, also. 

The figures which show the result of the experiment follow. 
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Late Cut Hay. Period 1-Decernber 7th to January 3d, 28 dm;s. 

Steer 1 ...•.•.••••••.•..•. 

Steer 2 •..••••••••••••.... 
I 

Steer 3 ..••••••••••....•. I 

Steer 4 .••.••••••••••..••. I 

Steer 5 •..••••••••••••.... 

Steer 6 •..••••••••.•••..•• 

Total hay digestible matter eaten gain of gain of 
Total Digestible Total I Daily 

f.laten*- matter eaten daily in hay each each 
pounds. in hay- by each steer steer- steer-

----- pounds. -pounds. pounds I pounds. 

266.5 131.3 4. 7 48 I. 71 

266.5 

262. 

266.5 

266.5 

2Ci6.5 

131.3 

129.2 

131.3 

131.3 

131.3 

4.7 

4.3 

4.7 

4. 7' 

4.7 

37 

37 

33 

57 

35 

1.32 

1.32 

1.18 

2.03 

1. 25 

Totals ................ I 1594. 5 785.7 '2.4 7 

*The amount of grain fed being the same during both periods, and the only varia­
tion in the ration being in the kind of hay, it is not necessary to take the grain into 
account in discussing the outcome of the experiment. 

Early Cut Hay. Period 2-January 4th to Febritary 13th, 41 days. 

Steer 1 ....••.•••••...•••• 

Steer 2 ...•.••...•.... , .•• 

Steer 3 .......••••.•••.... 

Steer 4 ........•......... 

Steer 5 •..••••.•••.•••.... 

Steer 6 •. · .•.••.•.......... 

Totals ............... . 

Total Dige~tible Total Daily 
Total hay I digestible matter eaten gain of gain of 
eaten- matter eaten daily in hay each each 
pounds. in hay- by each steer steer- steer-

pounds. -pounds pounds. pounds. 
----- -------- ---- ----

410. 206.2 5.0 66 1.61 

395. ]98.7 4.8 57 1.39 

385. ]93.6 4.7 67 i. 63 

410. 206.2 5.0 62 1.51 

410. 206.2 5.0 53 1. 29 

410. 206.2 5.0 63 1,j4 
----- ------ ---- ---- ----

2420. 1217.1 368 

Summary. 
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Period 1, 28 days, late cut hay ........... 11594.51 785.7 2471 1.471 6.451 3.18 

Period 2, 41 days, early cut hay .......... /2420. /1217 .1/ 368[ 1.491 6.58j 3.30 
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So far as an experiment of this kind can furnish reliable evidence, 
we have reason to believe that there was practically no difference in 
the feeding value of this two lots of hay. This is what might be 
expected after finding that the hay had so little difference in compo­
sition and digestibility, and may be considered as adding to the 
constantly accumulating evidence that the relative value of fodders 
can be aseertained quite closely without an actual feeding trial. 

It is rarely the case, however, that early and late cut hays show 
so little difference in composition and digestibility, and so the result 
here recorded should not be considered as representative. 

AN EXPERIMENT FOR COMPARING THE FEEDING VALUE OF WHEAT 

MIDDLINGS AND WHEAT BRAN. 

The values of wheat middlings and wheat bran, when judged by 
composition al?ne, .do not seem to be greatly different. As proof 
of this, the average composition of seven samples of middlings and 
six samples of bran as given on page 27 uf U1is report, are cited 
here. 

L: 
CD <l> 
CD:!:; 

<!::: c<l 

. ~ ~ 

~ ~ II i ' j ' r~ ~ 
!::,.. "' ... ·- ·- c<l d .,.. ~ ll, ~ z~ ~ -------------------- --- --- -- -- -- ---

Wheat middlings ...••••.....••••••••••• 11.25 3.01116.98 4.16 60.80 4.35 

Wheat bran ..••....•..••.•....•••••...• 11.50 6.33! 16.86 7.92 52.81 4.58 

A determination of the digestibility of the middlings and bran 
with sheep (see page 32 of this report) revealed the fact that as 
much was digested from 100 lbs. of middlings as from 123 lbs. of 
bran. This indicated quite a difference in feedin~ value, and it only 
remained to test the matter by ascertaining whether in an actual 
feeding trial with these two foods growth would be obtained in pro­
portion to the digestible matter which they seemed to furnish. 
There were used for this feeding trial four swine weighing about 
200 11:_)s. each. Previous to the time when this experiment began 
these animals had been eating a ration of skimmed milk and corn 
meal, and they were in a very thrifty condition. The four animals 
were divided into two lots, and one lot ate bran while the other lot 
ate middlings. The experiment was continued during two periods, 
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and the order in which these foods were fed in the first period was 
reversed in the second, this being done so as to test tlle growth of 
each pair of hogs with both middlings and bran. 

The figures which follow show that the amount of food eaten was 
not the largest possible, moderate rations being considered essential 
to those experiments whose especial object is the testing of the 
relative nutritive value of foods. 

It is hoped that the figures stated below plainly show how the 
hogs were fed and the result of the experiment. 

PERIOD 1. 

June 20th to July 20th, 31 clays. 
Lot A-lbs. Lot B-lbs. 

"'\Yheat bran fed daily . . . . . . . . . . . . . . . . . . . . . . . . 5 
Total bran eaten. . . . . . . . . . . . . . . . . . . . . . . . ... 155 
Wheat middlings fed daily. . . . . . . . . . . . . . . . . . . 5 
Total middlings eaten.. . . . . . . . . . . . . . . . . . . . . . . 155 
Skim med milk eaten daily . . . . .. . . . . . . . . . . . . . . . 20 20 
Total skimmed milk eaten.... . . . . . . . . . . . . . . . . 620 620 
Weight of hogs on June 18th and 19th ........ . 
Weight of hogs on July 19th and 20th ........ . 
Gain of each lot in 31 days .................. . 

PERIOD 2. 

398 

422! 
24! 

3861 
425! 

38! 

July 21st to .Aug. 30th, 41 clays. 

Wheat bran fed daily to Aug. 5th. . ......... . 
" " Aug. 6th to Aug. 30th .. . 

Total bran eaten . . . . . . . . . . . . . ............. . 
Wheat middlings fed daily to Aug. 5th ........ . 
Wheat middlings fed daily Aug. 6th to Aug. 30th, 
Total middlings eaten ...................... . 
8kimmed milk fed daily to Aug 5th .......... . 
Skimmed milk fed daily Aug. 6th to Aug. 30th. 
Total skimmed milk eaten ................... . 
Weight of hogs on July 19th and 20th ........ . 
Weight of hogs on Aug. 29th and 30th ........ . 
Gain of each lot in 41 days .................. . 

Lot A-lbs. Lot B-lbs. 

6 
6.1 

2 

258! 
16 
10 

506 

422! 
494 

71! 

6 

6! 
258! 

lG 
10 

506 

425! 
454! 

29! 
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SUMMARY OF BnTH PERIODS, 

G · f t h · 72 d { 413! lbs. middlings, l 11 O 
am o wo ogs m · ays on 1126 lbs. skimmed milk, f lbs. 

G · f t h · ,.,2 d { 413! lbs. bran, } 531 
am o wo ogs m " ays on 1126 lbs. skimmed milk, lbs. 

The growth obtained from feeding the middlings is clearly much 
greater than that produced by the bran. The explanation of this 
fact is not hard to find. From the data previously given, and esti­
mating the skimmed milk to have ten per cent. of solids~ practically 
all of which are digestible, we find that the animals eating middlings 
consumed in the 72 days 377 pounds of digestible material, while 
those eating bran received only 317 pounds, the difference being 
sixty pounds. In other words, the middlings fed hoga ate 19 p~r 
cent. more digestible matter than the bran fed, though the weight of 
food was the same in the two cases, which means that the animals 
eating the middlings had available just so much more of nutrients to 
be applied to growth. 

The results of this experiment combined with the facts previously 
brought out, seem to establiab the superior feeding value of wheat 
middlings as compared with wheat bran. 

SUMMARY OF COMPARISON OF WHEAT l\HDDLINGS .A.ND WHEAT BRAN, 

(1) The middlings and bran sold in Maine do not at present 
differ g.reat]y in composition, the bran containing somewhat more 
ash and somewhat less of carbohydrates. 

(2) In a trial with sheep, the middlings were found to he much 
more digestible than bran, the ratio of digestibility being as 123 to 
100 in the two cases. 

(3) A feeding trial with swine, where very moderate rations of 
both middlings and bran were fed in connection with skimmed milk, 
the growth from the middlings ration was over twice that from the 
bran ration, or in the ratio of 110 to 53. 
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FEE-DING EXPERIMENTS WITH SWINE. 

The feeding experiments that have been carried on at this Station 
during the past two years have largely involved the use of swine as 
the experimental animals. It should not be assumed from this that 
the bog is regarded as of unusual importance in Maine agriculture. 
Pork production must certainly rank in this State much below the 
dairy or stock growing, but it is, nevertheless, a matter of general 
interest, for on each farm more or less swine are grown either for 
home consumption or for sale. Moreover, swine are useful in con­
suming and converting into a cash product, the waste materials 
from the dairy. 

Again, experiments in pig feeding are in some respects eRpecially 
satisfactory as compared with those conducted with milch cows or 
steers, for the reason that there is much less uncertainty due to the 
daily variations in weight of the experimental animals. The weights 
of a thousand pound steer taken on two consecutive days may differ 
as much as ten or fifteen pounds, whereas the weight of a growing 
pig will uniformly increase by approximately the amount of growth. 
Conclusions based upon the relative growth of swine fed upon 
different rations seem therefore to be especially safe, and so a test. 
of a theory of nutrition by the use of these animals may promptly 
give a definite answer, which may have a practical bearing not only 
upon the matter of pork production but upon production of other 
kinds as well. 

The feeding experiments with swine which are grouped together on 
the following pages have been going on during the past two years, and 
are now published for the first time. The publication of the earlier 
experiments has been delayed until they could be discussed in con­
nection with the later ones now just completed, because they are all 
more or less related in purpose. These experiments were planned 
and begun with the idea of illustrating the feeding value of skimmed 
milk, but as one question after another bas arisen, they have been 
enlarged and modified until they have furnished testimony bearing 
upon several points important from both the scientific and practical 
standpoints. These points stated somewhat in the language of 
science are : 

( 1) The most efficient ratio of nutrients in a ration. 
(2) The relation between the nutritive ratio and the character 

of the growth. 
(3) The equivalence of different classes of nutrients. 
( 4) The relative value of animal and vegetable protein. 
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(5) The effect of much water in the food upon assimilation. 
Let us translate the above considerations, with others, into the 

language of the farm. 
(1) The most profitable mixture of foods for swine. 

(a) For growth. 
(b) For fattening. 

(2) The relation between food and growth with swine. 
(3) Can we substitute nitrogenous vegetable foods like pea meal 

or gluten meal for skimmed milk, with equally good results? 
( 4) Does a large amount of drink, as in the case of swill fed pigs, 

for instance, diminish growth? 
( 5) The relative food value of skimmed milk and corn meal. 
( 6) The money value of skimmed milk. 
The experiments from which data are drawn for the discussion of 

the above points have involved the use of twelve swine, six lots, two 
animals in a lot, and were carried on at various times during nearly 
eighteen months. In the case of four of the animals, two lots; the 
record kept of their food and growth was continuous from the young 
pigs to the marketed product. 

The animals were fed three times per day, and unless otherwise 
specified, the meal or other dry material was wet with the drink. 
A email amount of bone meal was put into the food two or three 
times each week, so that with none of the rations should there be a 
lack of mineral compounds for bone formation. Only one case of 
lameness occurred, and that was one of the animals of Lot 3, when 
quite mature, and during one of the least important periods. 

It was the intention, wh~n feeding two lots of pigs with different 
rations for the purpose of comparing the growth obtained, to give 
the same amount of digestible material to each lot. In order to 
make the estimates necessary for doing this it was assumed (1) that 
the skimmed milk contained ten per cent. of solids, all of which 
was digestible, and (2) that equal weights of pea meal, gluten meal 
and corn meal supplied equal weights of digestible material. These 
assumptions would not have been admissible in an investigation 
demanding rigid exactness, but they are consistent with the conclu­
sions attempted. As a matter of fa~t, occasional analyses of the 
skimmed milk and an analysis and actual determination of the 
digestibility of one lot of peas fed make it seem reasonably certain 
that any errors of calculation due to these assumptions emphasize, 
rather than otherwise, some of the principal lessons of the experi­
ments. 

It would have required a large amount of time and labor to have 
vscertained the composition and changes in the water content of the 
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numerous lots of corn meal fed during nearly a year and a half, and 
it was felt that the purposes of the experiments did not require this. 
There is so great a degree of uniformity in the composition of western 
corn that a large error is not probable in assuming that the average 
of several lots will agree with the general average of composition and 
digestibility. 

EXPERE\IENT WITH LOTS 1 A ND 2. 
The feeding of the four pigs in these two lots was begun in June 

9th, when they weighed less than twenty-five pounds each, and was 
continued until the animals were slaughtered in the following Feb­
ruary. For the first seventy-seven days, or until August 24th, both 
lots were fed a mixture of skimmed milk and corn meal, the skimmed 
milk supplying two-thirds the digestible matter with Lot 1 and one­
tbird, ""Nith Lot 2, the total amount of digestible matter in the ration 
being the same in the two cases. After August 24th, the proportion 
of milk to meal was changed, somewhat, and after October 27th, 
Lot 2 ate nothing but corn meal and water. Lot 1 continued to eat 
milk until December 20th, after which date this lot was given a 
ration consisting of one-third pea meal and two-thirds corn meal. 
Until October 27th, the gain of the two lots of pigs was practically 
the same, but from that time on there was a marked difference in 
favor of Lot 1. These pigs were from the same litter, and the lots 
were similar as to sex. The figures giving a history of this experi­
ment have been arranged in a tabular form below: 

Daily Rations of P'gs-Lots 1 and 2. 

Lot 1. Lot 2. 

1

1 ,,; I ·I' ~ 00 

::: :: ,l; I ~ 
,,; a 11-1 00 ::: I 

..Q - ..Q ·- -111 ; i--;; 1 a ~ '-- a al~ '-- :o a 
~ .§ oo E ; ~ .§ E 
~ 0 QJ ..!=:: 0 ::! :n~ o o.. ::! wl o 

----i-' 
June 9th to June 29th, 8 ! - - 4 

June 30th to July 26th, -112 1 - - 6 

July 27th to Aug. 24th, _J 16 1 8 

Change in Weight. 

,;_, 
..Q 

1 
m 

..0 

i 
I 

IN 

.3 I .3 ------1---
1 474to 7lk 49 to 64! 

I 71 l to 102! Gil to 93 

I 102~ to 130 93 to 123 
I 

I 130 to 157 123 to 154! 

154~ to 177! 

Aug. 25th to Sept. 14th, - 20 lJ - - 81 
Sept. 15th to Sept. 29th, - 20 2il _

1

,

1 

3

1

5 . 

Sept. 30th to Oct. 27th, - 20 5 · 

1 

3 5 

Oct. 28th to Nov. '.!0th 25 7 - 12 , -

Nov. 21st to Dec. 20th, - 30 11 41 - 15 

I 

157 to 180~ 

180~ to 2!7 

10 11 247 to 323k 

177 ~ to 237 

237 to 301 

D,o. 21,t to J,n. 19th, 15 - 10 15 15 ' -

Jan. 20th to Feb. 19th,\15 - I Sf(\- 15 , -

15 

15 

13 

323~ to 453i 

453~ to 577 

577 to 690 

301 to 408~ 

408! to 500 

500 to 552 
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Food eaten and growth made by pigs. Lots 1 and 2. Period 1-
Food of both lots, skimmed milk and corn meal. Each lot ate the 
same am~uni of digestible 1nate1·ial, ,;nore cif which came from 
slcl:mmed milk with Lot 1 than with Lot 2. 

June 9th to June 29th, 21 days •••.. 

June.30th to July 26th, 27 days •.••• 

July 27th to Aug. 24th, 29 days •.••• 

Aug. 25th to Sept. 14th, 21 days .••• 

Sept. 15th to Sept. 29th, 15 days .... . 

Sept. 30th to Oct. 27th, 28 days ..... . 

Totals, 141 days .............. . 

Lot 1. / Lot. 2. 

i:::i I l1 _____ i:::1 ___ I_ 

-3 A II :z ~ 
I : -~ I : -~ ! -;.,; ; I ] -;,,; ; 
.s. C!J't:I i:::i • I ell • C!J't:I i:::i -
C!J~ s § ..... ~ C!J~ s ~ ..... ~ 

,.!,= i:::I i:::1 0 .:l l'l ,.!,= .:l .:l O .:l .:l 

i[ 81 ~[ ~& 81 ~& 
168 10! 23,i i 84 :!l 15! 

a1 I 162 

27! I 232 
I 

32( 20J 40! 28! 

464 29 58 30 

420 / 264 / 27 I 168 I 57,i 3•li 

300 37! 23-k· I 75 I 63,i 23 

560 140 66i 140 189 59! 
------ ---1-- --

2236 263 i 199.t 
I 
I 861 I 430 188 

Period 2-Food of Lot 1, skimrned 1nilk. and corn meal, and of Lot 
2, water and corn meal. Each lot ate the same amount of diges­
tible material. 

Lot I. !1 Lot 2. 

-== .l I -== l .5l ,.CJ C!J ,.CJ 
~ ~ - ~ I C!J ·- I ~ ..... 

Q - • G) ~ - • (1) 
~ i:;!W ~ .8 cljW ~ 
~ 00 8 'g .;: 00 g rn a 'g -~ <1l 

't:I ::, 't:I 't:I ::, 't:I 
..!tl i:l S:: 0 .:: "1 .!<: C S:: 0 i:l i:l 
~ 5 ~ ~ ·~ ; 2 g s ~ ·a 5 
;:;sP.. ol C,p.. ~.,.. oi c,p.. 

------------- ---- -- ---- --
Oct. 28th to Nov. 20th, 24 days.. 600 , 168 76! - 240 64 

Nov. 21st to Dec. 20th, 30 days.... 900 I 337! 130 - 450 107! 

Totals, 54 days... • • • • .. • • . • • • 1500 I 505 ! 206 ! 690 171 i 
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Pvmop :1. Food of I.0t l, w 1ler, vea ?neal ond corn rneal and of 

Lfll :J. icote,· uwl wrn ·meal. Both lots ate the same ammmt of 

digi--stible material. 

Lot 1. Lot 2. 

tIJ. • 00 rn ,..Q rn ..c r:r;_ 

== 1 == 1 ~ I ::::: I "' ::::: I 
i:::: Q) ..,;I ..a ~ ~ 
a) _...., ,.0 - ~ ~ 

~ g .~ I ~ -~ 
~ ~ ;1 §-; ~ 

; E .::: ::: E .::: 
! 9 .;::

1

1

1 i 8 .;:: 
""' 0 d ..... 0 d 

--·-------------·-- I o..._ - Q : ~ ;:E Q I ~ 
Dec. 21st to Jan. 19oh, 30 days ......... • 150, 300, 123!: - 450[ 91! 

I I I I 

Jan. 2lth to Feb. 18th, 31 days ......... 
1 

134 2G9l __ 1131 - 403/ _ .:,i 

Totals, Gl days.......... 284, 569 236k . 8531 143k 
[ j I i 

EXPERE\It NTS WirH LOTS 3 AND 4. 

Two experiments were performed with these pigs, but they were 

of such a nature that one experiment did not unfit the animals for 
the succeeding one. The animals of the two lots were from the 
same litter, and of corresponding sex. They weighed at the begin­
ning ot the first experiment an average of thirty-eight pounds each. 
From November 2d to :March 1st they were fed alike on skimmed 
milk and corn meal, and Lot 4 drank in addition an amount of water 

equal in weight to the skimmed milk. From l\larch 2d to May 28th 

the skimmed milk in the ration of LL"'t 3 was replaced by pea meal, 
but was continued in the ration of Lot 4. The growth of the two 
lots was practically the same throughout. 

The tahles immediately following give the result of these methods 
of feeding: 

20 
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Daily Rations of Pigs. Lots 3 and 4. 

f Lot 3. II Lot 4. lllchange in weight of pig&. 

--1~---
00 11 ! ~; '! ..0 ..o: 

T ,,; )II,,; 

! 14 ~ 
1

1! : 41 E ] a 
1

s ~ a,s
1 

1 T 
,::. ,::. !; 8 j,::. M -.,< 

.::::: I .... "'·- i .... I .... .... ~ O:S:..!<:O O O 

-No_v_2_d t-o-No-v-. 2-0t-h.-.-.-.. -.• -.. ~-•• -.-.-.. :n5 1'~ 1 ~~~ -76 ~o -9-9 -7-6 ~o -9-6~ 

Nov.2lsttoDec.8th .....•....•...•. 8 
1

2~/ 8 8'.L~i 99 toll7~, 96~toll6~ 

Dec. 9th to Jan 10th ................ l~ 'I~ 1011041 1l~po :7~ I ll6!to 17~ 

Jan. 11th t9 Mar. 1st................ l;:, J 15 lJ 51176 to ... 76 171 to 266 
Pea 

meal I I 
Mar. 2d to Apr. 17th................ 2~ 

1
5 I 20 5 i 276 to 360!! 266 to 358 

A pr. 18th to May 28th . . . . . . . . . . . . . 3 16 I 124 ti I 360po 450 I 358 to 44 7 

Foocl Eaten and Growth J.liacle by Pigs. Lots Band 4. 

PERIOD 1. Foocl of both lots the sa1ne, only that Lot 4 was given 
twice as milch clrink as Lot 3. 

~~-------~------------- ----- -·-- -------~---·------

Lot 3. Lot 4. 

- 00 I I -,,; ,,; I :::: oo .,; 

1

1 
, ..o ..o .... I ..o ..o .... 
1 1 I 1n .i 11 fn 

~ C ? : C C'aJ 

2 £ ::: ·- ~ ~ I r::: 
"' "' .i '!)I) "' "" I .i 0) CJ I ...... J.., 0) (l) ...... 

~ ] i ·~ ~ ~ ] i -~ 

:;,E :;S I ::, is: ~ :;SI~ ----------1-- ------ ------,-
Nov. 2d to Nov. 20th, 19 days ............ j 95 381 23 95 95 381 20! 

Nov. 21st to Dec 8th, 18 days.... . . . . .. . . 144 451 18~ 144 144 451 '..iO 

Dec. Sth to J ,n. 10th, 33 d,ys.... • . . . . . .. 3'.0 I'. ,I 58! 330 330 132154 0 

Jan. 11th to ;\far 1st, ::>O days............ 7n0 2;:,0 100 hO 7;:,0 2501 95 
-- --- --- -- -- --1-

Totals, 120 days............ 13191· 465 200 1319 1319 4ti51190 
I I 
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PERIOD 2. Food of Lot 3, pea meal and com meal, and of Lot 4, 
skimmed milk and corn nieal. Both lots ate the same amount r.if 

digettible material. 

Lot 3. Lot 4. 

I 

~ 1 rn I r.i 
- i ,Q I ,Q 

I i.,; I ] :
1 

rn .,; I 
;;; '::: ~ 1 ::: ::: ~ 
~ I I ~ .:: I I ~ 
(1) .:: ·; (1) I = = ·; 

";; I ~ !:: ,::'.; I ~ ~ e: 
8 ~ .:: I ~ ~ ~ ·= 

I 
- = i (1) ..!d - = ~ cd I •r-1 : ~ _ cd .r-1 

~ i ' ~ i ~ :E i ~ --------------------1--·--'--, -- -- - -
Mar 2d to Apr. 17th, 47 days ............... '1117!j 235! 84!

1 

940 235 92 

Ap,. 18th to May 28th, 41 days .................. 123 I· "6! 89!' - 984 '46 89 

Totals, 88 days ..............••. juo~) 481\ 174 1924 481 181 

EXPERIMENTS WITH LOTS 5 AND 6 . 

.Four pigs were again· selected from a litter, and when they bad 
reached a weight of over thirty pounds, the two lots into which they 
were divided began to receive radically different rations. Lot 5 was. 
fed from Nov. 7th to Dee. 8th on skimmed milk, corn meal and 
potatoes, and Lot 6 on corn meal and potatoes. On Dec. 9th the 
skimmed milk in the ration of Lot 5 was replaced by pea meal, the 
materials of the rations of Lot 6 remaining unchanged, and this 
feeding was continued until March 26th. 

It was realized before hand that it might be difficult to get a sat­
isfactory development of the animals of Lot 6 with such a ration, 
and this proved to be the case, though the pigs seemed vigorous 
and healthy. It was found impossible to induce this lot to eat, 

without waste, more than a very moderate amount. Lot 5, on the 
contrary, would have eaten very much more than the ration allowed, 
even after the pea meal was substituted for the milk, but the food 
of this lot was limited to the amount fed to Lot 6. Considering the 
quantity of food eaten, the gain of Lot 5 was very satisfactory. 

From March 26th until the following October, the pigs of Lots 
5 and 6 were all fed on skimmed milk, bran and corn meal, and the 
animals of Lot 6 regained their lost ground, and reached practically 
the size and condition of Lot 5, their average live weight on Oct. 
10th, being about 275 pounds. It was the intention at this time to ha Ye 
put these animals on the market, but as it was thought they were 
not fat enough to sell to advantage, though in fair condition, it was. 
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clecid(';l to feed them for a time so that they would take on fat 
1'1-tpidly. The standard food for this purpose has always been corn 
HH ul, and is what many farmers would now use exclusively as a 
fattening ration. It was determined 1.io test the wisdom of the 
practice with the case in hand. For a time Lot 5 was fed a mixture 
of gluten meal and corn meal, and Lot 6 was fed pure corn meal. 
For a second period this order of feeding was reversed, Lot 5 
receiving the pure corn meal. The advantage of the mixed ration 
was too marked to be doubted for an instant, as the recorcl below 
show'3. 

Daily Rations of Piys-Lots 5 and 6. 

Lot 5. \ Lot 6. i\Changes in weight of pigs. 

1'1 '11-1-, • I 
1~ ~ I \,,, 1 

'= I I· l=i ·, 
1

1 ~ ..c · 1 I 1.E • I 

~ :;::: 1-1 _E ~ 1-1 I _E 
Q S -1Q - ! • · = - ed -I 00 00 I.a ~ f l /.a I ~ I J, I = = 
: .... s ·1 s .s I''"' Is , s 1' 1 1 
I~ s i:: "'I~ i:: I "' U'.'J c.:, 
~ ·~ r-. ~ I ed ~ I ...,_. +;I ~ 

::::: ~ I O I'"' l'is= IO I c, I O O -------- - ~,=.:..:_::..1-=-:--i--J__ ...:i __ 

Nov. 7th to Nov. 20th . . .. . . .. 6 \
11.t 2J' 6 2, 2 11 69! to 84! 61! to 70 

I I' I I I I Nov. 1st to Dec. 8th ........ 1 8 \2 3 \ ~I 3 3 84l to 113
1 

70 to 84l 
I Pea. \ I I I I 

! meal. 
1 

• , ii , 
Dec 9th to Jan 10th ...... ····;

1

10 ,ll i2if 41110 4c 4 : 113 to 160!
1 

84!to 121! 

I I I i I I Jan. 11th to Jan. 19th ........ )2 2 ,4. 4, 1'2, 6 4 ~ ,, 
! \ , I I 160! to 271!' 121~ to 175 

Jan 20th to Mar. 26th ........ ,121 lf :s!l 4\\1121 5 4 I 
--------~------- I _____ ~_'_ _!J_ i __ ll __ 

Food Eaten and Growth Made by Pigs-Lots 5 and 6. 
PERIOD 1. Food of Lot 5, skimmed 1nilk, corn nieal and potatoes, 

and of Lot 6, corn meal and potatoes. Both lots ate the same 
amounts of digestible material. 

i Lot 5. Lot 6. 

I 
"' I • "' I • ,..Q • fT.J ,..Q • 00 

- .E = - ..c I ::9 
Ir,; I -I I I -I I I 
I

~ Q .... i:: ..... 
- Q) i::l ,.d Q) i:: ,.d 

I ~ ~ .~ ~ ~ .~ 

I 

Q Q) ~ Q) Q) = Q) 

Q) - Q) !!:= - Q) !!:: 
~ ~ ~ Q: ~ Q 

Q) s .s ·- I s .s ·-
I ~ i:: "' d Q "' d 

- .... .... ·- I .... . .... ·-, i 8 d: ~ 8 ~ ~ 

Nov.7thto20th,14da.ys ....................... 84 17i 2fl 15 28 28 8i 

Nov 21,tto Doo. 8th, 18 days • • • •• • • • • . • . • . • :~ .::_ ~ ~11~ ....'..41~ 
Total, 32 days............... .. ..... I 228 53i\ 82 43i

1 

821 82 23 
I 11 
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Periocl 2-Foocl of Lot 5, pea rneol, corn rneal and potatoes, and of 
Lot 6, corn 1nectl ancl potatoe8. Both lots ate the sanie arnount of 

cligestible materfol. 
. . - . - i --- _:___:_,i~ 

Pea Corn Pota- . I Corn Pota- ! • 

eaten. eaten. eaten. ~ eaten. e&ten I ~ 
meal meal toes .::: I meal toES ' .!:l 

Dec. 9th to Jan. 10th, 33 days, 44 I 88 , 132 I 47! 
1 

132 rn2 I 37 

I I I I 
Jan. 11th to Mar. 26th, 75 days, 1~8 -1 256 _i 300 _' l~l ~84 _ 300 _I_ 53! 

Totals, 108 days......... 112 344 432 I 108! I .>16 432 I 90! 
I ' 

Daily Rations of Hogs-Lots 5 and fJ. 

I 

Lot 5. 

I 
00 

• ..0 
I I Jg -
!..!4 - ' 
I~ ! ~ 
icd ~ Q) 

~ * s ..... a i:::: 
!Q:;i \lJ 
1,-, i:::: ., 
:~= r,j 8 ~ 
;$ :S u c, ----i---Oct. 13th to Nov l 2th, 20 8 i 4 

Nov. 13th to Nov. 20th, 20 10 : 5 

Nov. 21st to Dec. 28th, l 20 15 -

Lot 6. 

00 
..0 

1 
eii s 

15 

10 

Changes in Weight. 

00 

:S 

eii s Lot 5-lbs Lot 6-lbs. 

'-----.----
- ii 552! to 651 • 548~ to 62q 

-1: 651 to 668 62~~ to 640 

5 I) 668 to 765 640 to 769! 

Food eaten and g1·owth made by hogs. Lots 5 and U. Period 3-
Lot 6 ate gluten meal anrl corn meed, and Lot 6, corn rneal. The 
smne 1.ceight r.if foocl was eaten in the two cases. 

I 
~ 

Lot 5. Lot 6. 

I 

C) ...,_. ~ ~ ! I I ~ I 
., ,.cl ..... 

-;; g; 1' -~ ~ :; 8 -; ~ '-;; ; 
-e11 ~~ I i:::loo °'9.,; ;:::l.,j 

"' CD 

:;:: "O .. "O I ..... "O "O ..... "' 
... , i:::: d ;:I ;:I ;:I ;:I ;:I ;:I ;:I 
::I ::I ... ::I ..... ::I ... ::I ..... ::I 
-o oo I '°O oo Ciiio 

~--. ---------- C,p.. u.:.. C!:).:i,. u.:.. C!:)p.. 

Oct. 13th to Nov. 12th, 31 days......... 124 248 I 98! 372 76 

Nov. 13th to Nov. 20th, S days.... . . . . 40 80 I 17 120 151 
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Period 4--Lot 6 ate gluten meal and corn meed, and Lot /5, corn 
meal. The sarne weight of foocl was eaten in the two cases. 

Lot 6. Lot 5. 

~ I ~ 1 1

1

i 1 I 1 
~ I ~ ~ I ~ I ~ o:i Q.) ·- I Q.l ·-8 ~ ; '-; : 

• Q.) Q.) • • 

~ ~ . a ~ .;:; -e s ~ I ·= ~ 
...,c I cc cc I i::i:: I ci:: = = I ... = ·- = ... ;::l ·- = "':"'""'o oo ~o 1, oo ~o --------------1 ~ 0.. I O °' c:tl .0. : 0 0. c: 0. 

Nov. 21st to Dec. 28th, 38 days. .. . . . . . 190 I 380 \. 129~ 11
1 

570 j 97 

Totals, 77 days....... .. .. .. • • .. . . 35! 1

1 

708 i 245 Ii 1062 
1 

188~ 
J I i 

1
' I 

THI£ NUTRITIVE RATIO-THE PROFITABLE l\IIXTURI<: OF FOODS, 

These f ecding experiments with swine offer some very direct and 
emphatic testimony bearing on that much discussed problem in the 
feeding of farm animals, viz: the nutritive ratio. This is the pro­
blem: Should a farmer take into consideration the composition as 
well as the price of cattle foods? Can he by purchasing an oil meal 

instead of corn meal, get a combination of foods with suffidently 
greater food value, pound for pounrl, to warrant paying more for the 
oil meal than the corn meal would cost? In short, of the foods 
available to the farmer, is one combination better than another? 

These questions relate to an important matter, and one concerning 
which farmers get great variety of advice. They are told on the 
one hand to adhere to the formulas known as the Germ:rn rations, 
and on the other hand to buy what costs least per pound. 

The following figure~, the result of a close analysis of the data 
of these swine-feeding experiments, furnish the inquirer with facts 
relating to this matter that may need some explanation, but no 
emphasizing. They are the outcome of a careful test of a theory, 
and being the answer which several animals have given to a definite 

question, they deserve unpredjudiced consideration. 
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The experimental feeding of these six lots of swine includ•Jd nine 
periods, varying in lengtll from 32 to 141 da_ys. In six of these 
periocls the food of t!Je lots of pigs whose growth was compared 
ditfered greatly in the nutritive 1 atio, or in other words, in the rela­
tion in quantity of the digestible protein to the digestible carbohy­
drates and fats The ration of one lot of pigs in each of the six 

cases contained the equivalent of from 5.2 pounds to 6.1 pounds of 

digestible carboh_yclrates for eaeh pound of digestible protein, and 
with these combinations the average daily gain of two pigs was 2.81 

pouncls, the quantity of digestible food required for one pound of 

grain being 2.90 pounds. The corresponding lots of pigs in each of 
the six periods ate less prott>in and more carbohydrates, the ratio 
being 8. 9 pounds to 9 .4 pounds of digestible carbohydrates to one 

pound of digestible protein. Here the gain of two pigs averaged 

only 1.99 pounds. per clay, 4.33 pounds of digestible material being 
used for each pound of grain. The pigs eating the Rmaller amount 
of protein consumed about 50 per cent. more digestible food for each 

pound of growth than did the others. 
XO\v these eomparisons of rations were made with swine of various 

ages and conditions, from young growing pigs to large hogs that were 

being fattened. Consequently each period or comparison may profit­

ably be eonsiderell st<parately, for while the general average is laigely 
in favor of the rations containing most protein, a closer examination 

may show that what is true of _young pigs does not hol<1 for mature 
animals that are being fattened. 

The feeding of the two lots of pigs, nnmbered 1 and 2, began 
when the animals were about two months old. For 141 <lass both 
lots ate skimmed milk arni corn meal, Lot l eating more milk and 
less meal than Lot :? , the digestible matter being practically the same. 
The i,!l'Owth of the two lots differed but little on these rations~ though 
the nutritive ratio in one case was 1: 3 6, and in the other 1: G.O. 

The milk was then taken from the ration of Lot 2 and continued 
with Lot 1, and for the next ,54 days the advantage was decidedly 
with Lot 1, these animals gaining :-35 pounds more than the others. 
During the third period of 61 days the corn meal ration of Lot 2 was 

continued, and pea meal was substituted for skimmed milk in the 
ration of Lot 1. In this period Lot 1 gained 93 pounds more than 
Lot 2. The feerling of the animals of Lots 5 and 6 also began when 
they were young, but the rations compared differed more widely than 
was the case with Lots l and 2. For 32 days Lot 5 ate skimmed 
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milk, corn meal and potatoes, and Lot 6 corn meal and potatoes, 

and the former animals made nearly twice the growth of the latter, 

the respective nutritive ratios being 1 : 5.:2 and 1: 9.4. Lot 5 was 

then put on a ration of pea meal, <:Orn rn0al and potatoes, tbe mate­

rials of the food of Lot 6 remaining unchanged. Here the ;atios 

were 1: 6.1 and 1. 9.3, and the gain of Lot 5 receiving the more 

nitrogenous ration, was in 108 days 68 pounds more than the growth 

of Lot 6. 

The pigs of Lots 5 and 6 were then not fed weighed rations for 

several months, the intention being to fit them for the market. 

During this time their food was milk, bran and meal. On the first 

of October these animals had reached an average live weight of 275 
pounds and it was decided to "finish them off'' so that they would 

command the best market price. For this purpose it was deter­

mined to test a full ration of corn meal against one _more nitroge­

nous. The food that was selected to combine with the c;orn meal 

was gluten meal, which is really a corn meal residue from which 

mueh or the starch has been extracted. This residue contains about 

three times as large a percentage of protein as corn meal. In this 

experiment the animals were given all they would eat readily, witl.t 

one lot of hogs the food consisting of one-third gluten meal. In 77 
days the gluten meal and corn meal mixture produced with two ani­

mals 57 pounds more of fat hog than did the corn meal alone. This 

result may be relied on as involving no large error, for the (~XfY'ri­

ment was so planned as to eliminate the (~ffect of individual clilfor­

ences in the experimental animals. It is worthy of remark that the 

mixture of gluten meal and corn meal seemed to be fully as favor­

able to the production of fat as the clear corn meal. 

The lesson of t!Jese seYeral feeding tests with swine j,, drnt not 

only do nitrogenous fo..ds exert a very favorable influenc,~ on growth 

but they seem also to materially increase the rate of gain dnring the 
fattening periods. 

·what shall we conclude in the light of these experiments? Do 

these results encourage a farmer who has hog~ to fatten, find who 

must huy food for that purpose, to purchase corn rrn,al exdu,-ively, 

simply because it costs less per pound than other co1wentrate<1 

foorls? Certainly if there is any place where exclusive corn meal 

feeding is likely to prove satisfactory it is in the •·ripening off" of 

bogs, and yet we see that for this purpose 17:2 pounds of gluten meal 

not only took the place of that amount of corn meal but caused a 
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greater production of at least 50 pounds of dressed pork. Allowing 
that the corn meal cost a cent a pound, the gluten meal gave returns 

at the rate of $48 per ton, whiuh is nearly twice its cost* price. 
Pea meal is seen to have h ,d an equally favorable effect with 
another lot of somewhat mature animals. 

'\Ve must conclude that tbe way in which a farmer combines the 
foods at his command is a 1.natter of great importance and one that 

may determine whether some feeding operations shall result in 

profit or in loss. 

THE RELATION BETWEEN THE KIND OF FOOD AND THE CHARACTER 

OF THE GROWTH PRODUCED. 

To what extent can we rno<lify the composition of a hog's carcass 

by controlling the food:-l? Can we increase or decrease at will the 
proportion ot' lean meat to fat? Experiments by Professors Henry 
and Sanbom indieate that not only does a liberal proportion of nitrog­

enous food insure a more vigoronR <levelopment of the hog, but the 
earcass contains a much larger proportion of muscular tissue (lean 

meat). In these experiments in Missouri and Wisconsin the rat10ns 
ditfored radically, being on the one hand milk, blood and bran, and 
on the other corn meal alone. The rations fed to the pigs of Lots 1 
and 2 at this Station differed in the same way but not to the same 

extent. The two lots of animals ate practically the same amount of 
digestible material, containing 294.6 pounds of digestible protein in 

one case and 196.3 pounds in the other. This difference was con­
tinuous throughout the entire life of the animals. To what extent 
were the careasses of the two lots of hogs unlike? These hogs were 

slaughtered by an (:xperienced butcher, who, with others, carefully 
inspected the meat, as seen by making sections of the carcasses. 
The various organs were weighed and also the intestinal fat and leaf 
Jard. It is not claimed that this was anything more than a very 

superficial examination. Certainly the structure and composition of 

the animals might differ considerably and the fact not to be detected 
in this way. Such an inspe~tion would only make evident any 

especial differences in those qualities of the meat that are of interest 
to the butcher and consumer. 

Unmistakable differences of this kind did not appear, however. 
The fat portions of the carcasses were equally light colorld and 
solid. The dealer who cut up the hogs thought that possibly the 

*The gluten meal cost the station in small lots, $25 per ton in Bangor. 
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protein fed hogs would furnish him a slightly larger percentage of 
cuts of lean, but it was very evident after all that the pork resulting 
from rations so materially unlike differed mainly in quantity. 
Neither the buteher nor the consumer could see much cllance for 
preference in the matter of quality. The testimony of tlle weights 
-of the organs and internal fat coincides with the above statement. 

Lot 1. Lot 2. 
More Protein. Less Proteiu. 

Hog 1 
1 

Hog 2. Hog 3. I Hog 4. 
----------- ------ -------- ---- I ___ _ 

Weight of carcass . . . . • • • . . . . . . . . . . . . • . . . . .. :.i83 lbs i 288 lbs 284 lbs II 226 lbs. 

heart......... . . . . . . . . . .. ... • . .. • 15 oz, 13 oz. 14 oz. 12 oz. 

lungs .............................. 
1 15 " 16!" i 12 " 13 " 

liver .. ........... ..... ·••• ••••·•••I 78 54 " 43 " 51 " 

kidneys ......... ................. 10 " 12 " 7 7 " 

intestinal fat ..•.............••...•. H8" 117 13 ::! " 107 " 

leaf lard ...... . -··· .......... , ~38 ., 2ti8 ,, 
:i.18 " 2W• " 

Tlle internal tat of those animals wllicb ate the larger proportion 
of nitrogenous food was 8.6 per cent. of the weight of the carcas~, 
and !J.O per cent. in the case of the other animal1,, a ditference that 
does not signify much. Of the organs weighed only the kidneys 
varied much in relative size. The results of this experiment are 

not put forward as conflicting with the teachings of experiments 
made elsewhere, but as showing that these unlike rations had more 
influence on the amount than on the kincl of procluce. The kind of 
produce is very largely determined by those constitutional clrnr­

acteristics that have become fixerl by years of l ,reeding, and uuless 
the food is so one-sided as to be greatly abnormal, it undoubtedly 
may vary within quite wide limits during the life of a single genera­

tion without largely modi(ying the composition of the body which it 
builds up and nourishes. The effect of special feeding would be 
cumulative, doubtless, and after several generations we might t"xptd 

a modification of product somewhat marked and persistent. 
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WHAT EXTENT OF VARIATION MAY OCCUR IN THE RELATION IN QUAN­

TITY OF TIIE NITROGENOUS AND NON-NITROGENOUS CONSTITUENTS 

OF A RATION WITHOUT GREATLY AFFECTING THE RATE OF GROWTH? 

A safe answer to this question would demand a large number of 
observations. Nevertheless the fact that the nutritive ratio may 
vary without affecting the rate of growth sufficiently to be deter­
mined by practical experiments is undoubted, and is well illustrated 
in the experiments now under consideration. The pigs ot Lot 1 
gained 199 pounds in the same time that the pigs of Lot 2 gained 
188 pounds, the amount of digestible food being nearly the same, 
and the nutritive ratios being 1 : 3.6 and 1 : 6.0 respectively. In an 
eighty-eight day period with the animals of Lots 3 and 4 a nutritive 
ratio of 1 : 5. G with Lot 3, did practically the same work as a ratio 
of 1: 44 with Lot 4, the increase in weight being 174 and 181 pounds 
in the two cases. It seems that in these feeding triab with swine, 
the various rations having a nutritive ratio of 1: 6.1, or beiow, were 
equal dficient, and much more efficient than rations with a ratio of 
1 : !1.0 or thereabouts. It is fair to conclude from this that in feed­
ing for any particular purpose the proportion of protein must be 
kept up to a certain standard if the maximum results are to be 
attaim:d, as a departure '(rom this standard in the direction of less 
protein results in a diminished production. On the other hand, a 
deviation from this standard, by increasing the proportion of protein 
seems to be without marked effect, within certain limits, at least. 
How shall we explain this? Let us suppose the ration is intended 
for a growing animal. A certain part of the new substance which 
constitutes growth consists of muscular tissue and other nitrogenous 
compounds, the only source of which is the protein of the food. 
Protein also plays a necessary, though unexplained, part in muscular 
activity. If, therefore, the food is defiuient in pro:ein, growth 
must either be checked or become abnormal, and it is the former 
that is most likely to occur. But whenever a ration contains protein 
in access of the necessary amount, the results are quite different. 
Although protein is the sole source of certain compounds essential 
to growth, it may and does perform other offices, such as the pro­
duction of heat. When, therefore, the protein of the food is 
increased and the carbohydrates decreased, the former may furnish 
the fat or heat otherwise derived from the latter. To be sure the 
one class of compounds does not replace the other pound for pound. 
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According to the estimates of physiological chemists a hundred part~ 
of protein may furnish 51 partR, while the maxi mn m produet d 
one hundred parts of starch would be only 41 parts, of fat. The 

beat producing power of protein and of starch is not greatly different. 
These differences are not 1-t1('h, however, as to be easily detectnl liy 

the crnde methods of a practical experiment, and so there has some­
times been but little apparent effect from qnite a wide variation of 
the nutritive ratio in past . eeding trials. 

The position of the writer in the matter of feeding formulas is 
this: The fact that protein has important and peculiar functions in 

the nutrition of animals that do not pertain to any other class of 
nutrients demands that a certain proportion of it shall be present in 
a ratiou, in ordn that growth shall not be restricted because of a 

lack of special building material. It is probable that few cases 
occur where it would not be profitable to supply protein to this 
extent. Whether more than this shall be fed, so that the albuminoids 
unnecessarily take the pla('e of carbohydrates, is a matter that must 
be decided by the relative cost of different classes of foods. 

THE RELATIVE VALUE OF ANil\IAL AND VEGETABLE PROTEIN CAN 

WE SUBSTITUTE NITROGENOUS VEGETABLE FOODS, LIKE PEA MEAL 

OR GLUTEN MEAL, FOR SKIJ\IMED MILK, WITH EQUALLY GOOD 

RESULTS? 

The efficiency of skimme<l milk as food for swine bas become pro­
verbial. It is a nitrogenous food, its constituents are wholly digesti­
ble, or practically so, and it serves admirably as a supplement of 
the grain and other vf'getable foods that are fed to swine. It is a 
question of some importance whether the farmer, who has no 

skimmed milk, or an insufficient supply, can fill its place with 

nitrogenous vegetable foods such as his farm or the market affords. 
The verdict of these experiments is that it is not a question of 

skimmed milk, but of protein, and that skimmed milk can be suc­
crssfully replaced by pea meal furnishing an equal quantity of 
digestible material. 

In two instances pea meal was substituted for skimmed milk 
without any decrease in the rate of gain, and in one instance an 
amount of digestible matter from pea meal was fed against the same 
quantity from skimmed milk with practically equivalent results. 

When the pigs of Lots 1 and 2 reached the age of eight months 

they were eating thirty pounds of skimmed milk and eleven and 

I 
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one-fourth pounds of corn meal. This ration was exchanged for 
one made up of five pounds of pea meal and ten pounds corn meal. 
The milk and meal ration contained 10 pounds of digestible matter 
and caused a gain of 4.14 pounds rlaily, while the latter ration sup­
plied 11 pounds digestihle substance, the gain being 4 27 pounds 
for the succeeding thirty days. 

A similar exchange was made with animals of Lots 5 and 6, when 
they were about three months old. The rate of gain continued in 
this case to be satisfactory, and in marked contrast to that of the 
animals eating corn meal alone. 

But the most aceurate test of this question was with Lots 3 and 4 
during a period of eighty-eight days. - Both lots ate the same 
amount of corn meal, viz: 481 pounds. In addition to this Lot 3 
consumed 240! pounds of pea meal, and Lot 4, 1,924 pounds of 
skimmed milk, it being estimated that these weights of pea meal and 
milk eontainE·d ( qnal amounts of digestible material. The growth 
of Lot 3 was 174 pounrls and of Lot 4, 181 pounds, a difference of 
only sevt>n pounds. In othrr words 568.5 pounds of digestible 
nrnttc,r, one-third of which eame from pea meal, produced practically 
the same growth as 565.2 pounds digestible matter, one-third of which 
came from skimmect milk. 

THE EFFECT OF THE A:\IOCNT OF DRINK "CPON GROWTH. 

Tue results of certain past investigations are to the effect that 

excessive drink is prejnclieial to growth or fattening, by causing 
increased protein of fat consumption in the body. Swill fed pigs 
or those eating skimmerl milk exclusively, certainly take large quan­
tities of drink. Is µ.-rowth materially diminished, thereby? This 
Station bas made a single experiment bearing on this point, the data 
of which are aJrearly given 

When the experiment bPgan the animub averaged in weight 38 
pounds apiece. At the end of 120 days they wtighed 135 pounds 
apiece. During this time one lot of two pigs drank 1.319 pounds of 
skimmed milk, and the other, 1,319 pounds of milk and 1,319 pounds 
of water, the meal ration being the same in the two cases. The 
amount of drink was at first 5 pounds and 10 pounds, and these quanti­
ties were gradually increased. For the last 50 days of the experiment 
Lot 3 had 15 pounds of drink daily and Lot 4, 30 pounds, this being 
at the rate of 3.6 quarts and 7.2 quarts for animals weighing during 
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this period an average of 111 pounds. In the whole time of 120 

days Lot 4 receiving the larger amonnt of drink gained 10 pounds 
less than Lot 3, and in the last 50 days the difference was 5 pounds 
in favor of Lot 3. The only safe assertion which can be made con­
cerning the outcome of this experiment is that the difference in the 
amount of drink had no pronounced eflc.~ct on the profits of feeding. 

THE RELATIVE V AL"C"E OF SKil\Il\IED MILK AND CORN MEAL THE 

MONEY VALUE OF SKil\11\IED l\IILK. 

The estimation of the relative values of foods, or even their 

pecuniary value, on the ba~is of the results of experiments, is a 
matter of great difficulty. It is praetically impossible to assign to 
cattle foods bard and fast relative values that hold under all cir­
cumstances. For instance, in these experiments skimmed milk 

gave relative returns quite unlike, according to the circumstances 
of feeding. In Period 1 of the experiment with Lots 1 and 2, 

2 ,236 pounds of skimmed milk and 263! pounds of corn meal pro­
duced practically the same growth as 8G l pounds of skimmed milk 
and 430 pounds of corn meal. Here 1,374 pounds of skimmed milk 
did the same work as 166! pounds corn meal, or one pound of meal 
proved to be approximately equal to eight pounds of milk. It is 
significant that the digestible matter is very nearly the same in these 

weights of milk and meal. \'Vhen, however, the milk was with­
drawn from the ration of Lot 2, the skimmed milk feel to Lot I not 

only replaced corn meal in the ratio of 8 to 1, but it should also be 
credited over and above this with the difference in growth of 2} 
pounds of live weight for each 100 pounds of milk fed. 

Again in the experiments with the pigs of Lots 5 and 6, where 
Lot 5 was fed milk, meal and potatoes, and Lot G only m{0 al and 
potatoes, eight pounds of milk took the place of one pound of meal, 
and caused an extra growth with two young pigs of 20! pounds in 
thirty-two days, or at the rate of 9 pounds of live weight for each 

100 pounds of milk fed. 
In another case, Period 2 with the pigs of Lots 3 and 4, 1,824 

pounds of skimmed milk did the same work. practically, as 240! 
pounds of pea meal, which is exactly 8 pounds of :nilk to one pounrl 

of pea meal. 
Let us closely examine these several instances. In the first, 

much mol'e milk was fed to one lot of animals than to the other. 
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The two rations contained the same amount of digestible material 
and were equally efficient. In other words, the pigs eating the 
smaller quantity of milk had enough to give the ration its maximum 
efficiency, and the extra milk fed to the other animals simply took 
the µlaee of so rnueh corn meal, consEquently it was worth only the 
price of corn meal, which was 12! cents for each 100 pounds of 
skimmed milk, with meal at one cent per pound. If then, a farmer 
has some skimme<l milk, enough to make up a third of the digestible 
dry substance of the ration, for instance, whether he shall buy 
skimmed milk or corn meal to furnish part or all the rest of the 
ration must he decided by the cost of these articles of food. Accord­
ing to the Station experiments eight pounds of skimmed milk, will, 
under such circumstances make about the same growth as one pound 

of corn meal. 
But it it is a question of feEding swine and no skimmed milk is 

furnished trom the farm, then the farmer can afford to pay for some 
milk much more than a price corresponding to the cost of corn meal. 
The foregoing experiments sllow that ~ certain minimum amount of 

skimmed milk paid at the rate of twenty-five cents per hundred 
pounds, at least, with corn meal at one dollar per hundred, and peas 
at two dollars per hundred. 

To sum up, corn meal is just as good as skimmed milk for part of 
the ration, and so far market values should determine which is to be 

used, but for the remaining part of the ration the milk has a special 
and superior value that may overrule the considerations of the 
market. The same would be true of any nitrogenous food that is 
needed to add a certain kind of strength to a ration. 

SUMlIARY OF FEEDING EXPERIMENTS WITH SWINE. 

(1) The foregoing experiments teach that the profits of feeding 
swine may depend in part upon the way in which foods are com­
bined, .and not wholly upon market values. A certain proportion 
of nitrogenous foods like skimmed milk, pea meal and gluten meal 
increased the efficiency of the ration in a marked manner. 

In six feeding periods where the rations compared contained prac­
tically the same digestible material. 2643 pounds of digestible food 
with a nutritive ratio* ranging from 1 : 5.2 to 1 : 6.1 produced 890 

*The nutritivt ratio is the relation of the digestible protein to the digestible carbo­
hydrates and fats. A ration having a nutritive ratio of l: 6 contains one pound of 
digestible protein to six pounds (or the equivalent) of digestible carbohydrates. A 
narrow ratio is one having much protein, and a wide ratio means a small proportion of 
protein. 
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pounds of growth, while 2651 pounds of digestible food with a 
nutritive ratio varying from 1: 8.9 to 1: 9.4 produced 617 pounds of 
growth. It took nearly one-half more food to produce a pound of 
growth with one set of rations than with the other. 

(2) There seemed to be no advantage in putting into the rations 
more than a certain proportion of protein. A ratio of 1 : G was 
compai'ed with one of 1: 3.6, and one of 1: 5.6 was compared with 
another of 1 : ,i.4, the resulting growth being practically thb same. 

(3) The advantage of a nitrogenous food in the ration seems to 
pertain to the fattening period as well as to the period of growth. 
A mixture of pea meal and corn meal or ot gluten meal and corn 
meal, proved to be greatly more efficient than corn meal alone in 
feeding animals already well grown and quite fat. The relative 
growth was from twenty to sixty per cent. in favor of the ration 
containing one of the nitrogenous foods. When we consider that 
over 70 per cent. of the weight added to the body of a fattening hog 
is fat, while only 6 .5 per cent is lean meat,* the favorable influence 
( at least indirect) of a liberal E>upply of protein upon fat production 
is very apparent. 

( 4) Nitrogenous vegetable foods seemed to exert a favorable 
influence upon the growth of swine similar to that of skimmed milk. 
Moreover, the digestible matter of pea meal and of skimmed milk 
proved to have a nutritive value practically equivalent. 

(5) No marked effect was exerted upon growth by a wide varia­
tion in the amount of dripk given to the two lots of animals. Pigs 
weighing but little over 109 pounds took approximately seven quarts 
of water daily and made but slightly less gain than animals of the 
same size drinking only half as much. 

( 6) When skimmed milk is substituted for part of a ration of corn 
meal without changing the amonnt of digestible dry matter fed, the 
efficiency of the ration was greatly increast>d. A still further sub­
stitution of milk for meal appeared not to materially mcrease the 
rate of growth. .For instance, a ration one-third the nutrients of 
which were furnished by skimmed milk in a single trial proved to be 
worth practically as much as a ration two-thirds uf the nutrients of 
which came from skimmed milk. 

In the latter case some milk simply replaced corn meal in the 
ratio of 8 pounds of milk to 1 pound of meal, which is almost the 
exact ratio of equal :iuantities of digestible material. 

*Shown by Lawes & Gilbert with eighty animals. 
21 
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TESTS OF SEVERAL BREEDS OF DAIRY COWS­

A STUDY OF DAIRY PRODUCTS. 

In the spring of 1888 it was decided by those in control of this 

Experiment Station to undertake tests of differen(;breeds of dairy 
cows. At that time the Director of this Station addressed letters to 
quite a number of other stations suggesting co-operation in this line 
of work, as it seemed to him that in this way reliable business figures 
could be reached most quickly and satisfactorily. Although several 
stations were considering the matter of making such a test, there 
seemerl to be quite a divergence of opinion, not only as to the 
practicability of such a scheme but also as to the methods to be 
adopted. Certainly no general desire was expressed to enter into 
this work in accordance with some uniform phn. Several stations 
are making these tests, however, and we may expect essentially the 
same class of facts to be brought out. 

The first question to be considered was, shall the test be made 
with a large or small number of animals of each breed? It was 

decided to use two cows only of each kind, on the ground that two 
well selected typical animals should clearly show the prominent 
cliaracteristics of the breed which they rl present, and besides it was 
not possible to make a comprehensive study of the milk, butter and 
waste products of each cow, if any larger number of animals was 
used. The relation of milk, cream and butter, the waste of fat in 

the skimmed milk and butter milk, the effects of food, period of 
lactation and season upon the composition and other qualities of the 
milk, the reliability of the work of the ehemist as a test of a cow's. 
butter capacity, and the determination of what may properly con­
stitute a butter standard, are points of supreme importance both in 
a study of breeds and in general dairy management, and the chemical 

and dairy work which they involve preclude the use of more than 
two or three animals of each breed. 

Tbe points studied which are more directly business considerations,. 

are the following : 
( l) The cost of food. 
(2) The yield of milk, milk solids, fat, cream and butter, and 

t1e relations in quantity which these sustain. 
(3) The cost of milk, milk solids, fat, cream and butter, the food 

alone considered. 



AGRICULTURAL EXPERIMENT STATION, 75 

Many facts are being brought out in connection with this test 

which should be of interest to dairymen generally, viz: 
( 4) The composition of the whole milk, 
( 5) The composition of the skimmed milk and butter milk. 
(6) The waste of fat in the skimmed milk and butter milk. 
(7) The effect of food and other conditions upon the availability 

( clmrnability) of the fat in the milk. 
(8) The relation of the fat in the milk and cream to the butter 

actually obtained. 
These tests began in June 1888, and are still in progress. The 

rEsults of only one year, June 1888 to 1889, are here reported for 
five animals. One of the Holsteins has not yet completed her first 
year's production and so no figures are given for her. This is really 
then, a report of progress. 

l t is to be distinctly understood that no single test of several' 
breeds of dairy cows, especially of two animals of each breed, cani 
determine the relative profits from their use; but notwithstanding 
this, such work has great value. Whatever of testing has been done 
in the past bas mostly beeri done by the special advocates of each 
breed with a view to "booming" their business, and while our 
brt·eders of thoroughbred stock are as a rule men of high standing 
aud un<loubted integrity of character, it is quite probable, as they 
would doubtless confess, that they have more fully reported the 
production of phenomenal animals than of those of avarage capacity, 
and that tests of production have generally been made under a high 
pressure system of feeding and care which is very far removed from 
what is feasible in general practice. It is certainly well that a study 
of our dairy breeds by disinterested parties is being inaugurated at 
several stations, under uniform conditions, that are attainable in 
farm practice, and with animals as nearly representative as possible. 

It is hardly probable that the consensus of the reports that will 
ultimately be made will do injustice to any breed, and we shall in 
this way come into possession of a mass of facts free from the bias 
of business interests, that will go far towards showing clearly what 
are the prominent characteristics, proper uses and present limita­
tions of the breeds that are claiming attention as dairy animals. 

THE ANIMALS USED AT THIS STATION. 

The following are the six animals with which a dairy test is at 
present being conducted, a year's prorluction from five of which is 
here reported : 
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They represent the Holstein, Ayrshires and Jerseys. 
Jansje 2d, Holstein, No. 3281, H. H. B., bred by P. Schenck, 

Wiernigerwaard, N. H., sire Graaf Adolf, Neth, H. B. No. 98; 
Dam, Jansje. Neth, H.B. No. 672. Born January 1, 1882, weight, 
1,275 pounds. Bought of F. W. Berry, New Gloucester, Me. Jansje 
dropped her first calf after coming to the Station on June 7, 1888, 
and her second one on September 2, 1889. 

Agnes Smit, Holstein. (The records of this cow are not at hand 
for insertion here, but will be given later.) 

Nancy Avondale, Ayrshire, No. 5539, A. B. Association. Bred 
by C M. Winslow,· Brandon, Vt. Sire, Hebron, No. 2083, dam, 
Avis, No. 4815. Born March 24, 1881; weight, 1,050 pounds. 
Bought of C. M. Winslow, Brandon, Vt. 

Nancy Avondale dropped a calf on January 10, 1889, previous to 
coming to the Station in June. Her next calf was dropped March 
25, 1889. 

Queen Linda, Ayrshire, No. 8,4-97, A. B. Association. Bred by 
Alonzo Libbey, Saccarappa, Me. Sire, Hebron, No. 2,083; dam, 
Queen Lindetta, No. 6,190. Born October 15, 1884; weight, 1,020 
pounds. Bought of C. M. Winslow, Brandon, Vt. Queen Linda 
dropped a calf on October 11, 1888, and again in October 1889. 

Agnes, Jersey, No. 834, l\L S J. B. Bred by Seth Andrews, 
Warren. Sire, Ike, No. 376, M. S. J. H. B. Dam, Angie, No. 
831, M. S. J. H. B. Born April 29, 1881, weight, 870 pounds. 
Bought of C. G. Whitney, Thomaston, Me. Agnes dropped a calf 
on September 8, 1888, and again on September 13, 1889. 

Ida of Beach Grove, Jersey, No. 466, M. S. J. H. B. Bred by 
C. G. Whitney, Thomaston, Maine. Sire, Syringas, Lenox No. 
340, M. S. J. H. B. Dam, Lena No. 473, 1\1. S. J. H. B. Born 
February 20, 1885, weight, 920 pounds. llought of C. G. Whitney, 
Thomaston, Maine. Ida dropped a calf on August 26, 1888, and 
again on August 28, 188l:l. 

1WOD OF THE COWS. 

In feeding these cows, an effort has been made to adapt the food 
to their needs and appetite. 

While the cows have been in milk they have received, excepting 
for a few weeks before parturition anrl for a short time after, the 
following grain rations : 

Jansje, 
Nancy Avondale, 
Queen Linda, 
Agnes, 
Ida, 

8 lbs. mixed grain, 
7 H 

7 
6 
6 

,, 

,, 
.. 
" 
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This grain was a mixture of two parts of corn meal, and one 
part ead1 of cotton-seed meal and wheat bran, by weight. For a 
time before and after parturition no cotton-seed meal has been fed, 
the amount of grain being diminished and made to contain a larger 
proportion of wheat bran. 

The amount of hay fed was adapted more or less to the appetite 
of the cows, care being taken that the ration should be readily and 
completely eaten. 

During two months of the spring of 1889 ensilage was fed in 
connection with the hay, fifty pounds being the maximum and forty 
pouuds the minimum quantity eaten daily. 

In the season of 1888 the cows were turned out to grass from 
June 6th to September 22d, and in 1889 from June 11th to October 
10th. .Excepting during June and part of July the cows ate more 
or less hay while at pasture. The grain ration was continued 
unchanged. 

The next table gives the dates within which a year's trial of each 
cow was made, the total weights of food eaten, the length of time at 
pasture, anrl the average weights of food and time of pasturage 
reckoned for each of the three hundred and sixty-five days in the year. 

Food Eaten by Cows in One Year. 
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Total hay eaten, lbs •.•..•.....••••..• • 1 674.0 

Total ensilage eaten, lbii . . . . . • . • . • • . . • • 2670 
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Total cotton-s~ed meal eaten, Ib1 ......• , [ 524 250 486 ! 459 4.27 
I I 
' I 

Total corn meal eaten, lbs ...•••...•... · I Hi2 827 982 

1

, 976 913 

Total wheat bran eaten, lbs ............. I 724 778 748 616 605 

Total food eaten in barn, lbs ....... • 112100 9878 110556 110191 9985 

Days of pasturage ................... "I 102 102 122 1104 104 

Hay eaten daily for 365 days, lb! .....••• I 18.5 17.4 16.0 la.4 15.1 

Ensilage eaten daily for 365 day!, lbs ... · I 7 .3 4.5 7 .O I 7 .O 7 .O 

Grain eaten daily for 365 days, lbs .. ····I 7.4 5.1 6.1 1 5.6 5.3 

Pasturage daily for 365 days, hours ..•• • I 2. 2 2. 2 2. 7 2.3 2.3 
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COST OF THE FOOD, 

The foods which Maine farmers feed to their cattle generally com­
prise those grown on the farm and those purchased. In estimating 
the cost of feeding an animal, two methods are adopted, viz: the 
home raised food is reckoned at what it costs to produce it and the 
purchased foods at cost price, or all the materials consumed, both 
home raised and purchased, are reckoned at what they are worth in 
the market. 

The latter method is necessarily the one adopted here. If the 
Station bad proctuced the hay and grain given tu these experiment.al 
cows, it would have been both valuable and interesting to have keµt 
a careful account with each crop for the purpose of ascertaining the 
actual cost of feeding farm animal::'! from home raised foods. The 
method of adopting market prices answers every purpose in this 
case, however, as it is largely a question ot comparative cost. 

Again, the prices adopted must be somewhat arbitrary, as they 
always fluctuate during a year. An attempt has been made to 
approximate quite closely to the average market prices for the first 
year during which this test has been carried on. 

Tbe following are the prices used: Hay, $10 per ton; cotton­
seed meal. $28 per ton; corn meal, $20 per ton ; wheat bran, 820 
per ton ; ensilage, $3 per ton ; p;;tsturage estimated for e~wh cow. 

Applying these prices to the quantities of hay, ensilage and grain 
found in the previous table, we have the figures below as the cost of 
keeping the cows one year. Any one who wishes to use different 
priees can make calculations that will apply to his pteuliar conditions. 

Cost of Food fur One Year. 

a) 

-;; 
'"O = d 
0 '"O 
> = --,,:: :3 

·t ~ ~ ~ ! 

;; ~; §ii.; 
~ z ~ -..:: I ~ ----------------------- -- -- --- --- ---

Cost of hay .. . . . .. .. . . .. .. . . • • . . • . .. . • . . • • .. . $33 70 $31 87 $29 00 i2s 00
1

$27 50 

I 
Cost of cotton-seed meal........ • • • • . . .. . • • • . .. . 7 34 3 50 6 80 6 42! 5 97 

Co8t of corn meal. • • • • . .. • . • • • • .. .. . • .. .. . • • .. 14 42 8 27 9 82 9 76
1 

9 13 
I 

Cost of wheat bran......... . . . • • . • • • . • • • • • • . . • 7 24 7 78 7 48 6 16; 6 05 
I 

Cost of ensilage, ...•••....••••.•. , • ,, .• •• •• . . 4 00 2 47 3 80 3 80! 3 80 
I 

Cost of pasturage ....•.••••....••••.••...•.•.. ~ ~I'~ ~1~ 
Total cost for one year ..................... $73 20 $59 89 $63 90 $59 64!$57 95 
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It may be asserted by some, and perhaps correctly. that hy a 
different method of feeding these cows might have been kept more 
cheaply without diminishing pro<iuction. But this work has not been 
carried on so far for the purpose of testing the comparative profits 
from various pm,sible rations, and so the feeding has been done in 

accordance with the majority of practice of cattle feeders who give 
proper attention to the way in which the foods are mixed. There 
may be farmers so situated that they can f ee<i the cows as well at a 
mnch smaller cost. Doubtless there are such, especially those who 
have such pasturage that the feeding of hay or grain from early 

summer to t::'arly autumn is at no time necessary. This question is 

is not of importance, however, in this connection, and is only men­
tioned to prevent misunderstanding. 

THE YIELD OF MILK, MILK SOLIDS, FAT, CREAM AND BUTTER. 

The records kept of the production from these cows has been as 
follows: 

The weights of milk from each milking; the weights of cream 
from each milking; the weights of cream at the time of churn­

ing; the weights of butter milk, and the weights of worked, unsalted 
butter. 

The crea~ was raised in Cooley cans submerged in water having 
a temperature ranging from 42° F. to 45° F. The cans containing 
the several cows' milk have been set in the same cabinet, conse­
quently the temperature has been same for all The crPam has been 
meai-nred in pounds. This has been done by carefully drawing off 
the skimmed milk and then the cream, the latter being weighed. 

Duriug a part of the year 18\JO a record of cream will also be kept 
in inches, it having been suggested that the skimmed milk may not 
be drawn off with the 8ame completeness in some cases as in others, 
and so the relative butter value of the cream from different cows 
may not be correctly aset~rtained hy this method. 

The yields of milk solids and pure fat are calculated from the 
amounts and composition of the milk. 

The method of doing this is not to multiply the total yield of milk 
for the year by the average percentages of solids and fat for the 

year, hut to multiply each monthly _yield or thereabouts by the cor­
responrli .. g percentages of solids and fats as determined for each 
monLll from the analysis of five consecutive days' milk. 

The weights of solids and fats thus obtained must correspond very 

dosely to the actual yield. 
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Table Showing P1·oduction J~·om, Cows for one Year. 

I 
~ I 
',:l I . c oi! 
0 ',:l 
> c 
~ I ;-3 

'I ai » I s:l r,; 
·~ o I Cl) Cl) 

I c c <ll c · 
I ~ : ~ I & : I ~ ------------1-·-·- _] __ No. of days milked ...................... , •.... 

1 

365 i 281 287 340 ' 322 

Yield of milk, lbs ............................ ,9991 594'8 6983 6876 14107 

Yieldofmilksolids,lbs* ....................• 11 1227.7
1 

751.l 893.61015.2
1 

638.4 

Yield of fat, lbs*................. .... ... ... 340.4'
1 

208.8 245.9 352 1237.8 

Yield of cream (fresh), lbs .................... · 11819 
1

1008 1008 1586 1951 

Weight of cream when churned, lbs ......•...... 11763 971 947 1546 911 

Yield of butter (unsalted), lbs ................. 349~ 197 188 379~ 
1 

238 

A vernge yield of milk per day during time I , I 

milked, lbs .............................. I 27.5 21.2j 2L3 20.21 12.7 

I~-~---- I l_~I __ 
*The anaiyses of the milk from which them yields are calculated, are given on sub­

sequent pages. 

THE RELATION IN Q"GANTITY OF lIILK, ::UILK SOLIDS, FAT, CREAM 

AND BUTTER, 

In the table below can be found information on the following points: 
(1) The quantity of milk required for one pound of milk solids. 
(2) The quantity of milk required for one pound of butter fat. 
(3) The quantity of milk required for one pound of cream. 
( 4) The quantity of milk reqnired for one pound of butter. 
( 5) The quantity of cream required for one pound of butter 

Milk for each pound milk solids . . • • . . . . . . • • . 

fat ......... , , ··.,, •. · · · · · · · 

cream .• " •..••..•..•••.... 

butter ..•••..•...•..•••.... 

Cream for each pound butter .•...••••.•••.••..•• 

"' 0:, .c 

~ 1 
• I .:l o:l 

"' I O ',:l ..:::, > ;:i 

I 
1 

~ 1 3 
-~ I ~"' i = 
~ I ;; ::: i ~ 

_i__i[ ~-1-1~ 
8,131 7.92! 7.82 

29.351 28.491 28.40 

5.49\ .5.9,il 6.92 

28.59130.19137.13 

5. 20 5. J 2 5. 3b 

1i 
1 1i 

~ I I c o:l 
e,o ',:l 

....:: ,__. 
--i--

6. 771 6.43 

19.521 17.27 

4.341 4.32 

18.12117.26 

I 
4.18 4.00 
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The fact of most importance that is shown by these figures is that 
the cows giving the poorest milk furnish the poorest eream. The 
butter value of the Jersey cream is twenty-five per ceut. higher in 
these particular cases, than that from the Holstein and Ayrshires. 

It yet remains to be proved w hetber this difference would be main­
tained in cream from herds of these animals, and whether it will be 
equally plain when the cream is measured in inches and not by 
weight as drawn off. 

Another point that is raised by dairymen is this : Has cream from 
cows fresh in milk the same value as that from cows approaching 

the time of parturition? The claim of some is that the butter value 
of cream is less at the latter time, and the data collected by the Sta­
tion in this connection seem to substantiate this position, as can be 
seen by reference to the following fig tires : 

TABLES SHOWING THE BUTTER VALUE OF CREAM AT DIFFERENT 

TIMES DURING THE PERIOD OF LACTATION-.JANSJE. 

Jansje clroppecl a calf on June 7th, 1888, and again on SezJtember 
2c1, 1889. 

LlJs. Oz. 

Cream from June 14th to July 4th, 1888 . . ....... 122 1 

Butter " " " " 28 15 
Ratio of butter to cream, 1: 4.2. 
Cream from December 30th to January 25th, 1889 .... 131 4 

Butter '' " 26 12 
Ratio of butter to cream, 1: 4.9. 

Cream from May 20th to June 15th, 1889 106 4 

Butter '· 11 
,. '' 20 8 

Ratio butter to cream, 1 : 5.2. 

NANCY A YONDALE, 

Nancy Avondale dropped a calf on January 10th, lb'88, ancl again 
on March 25th, 1889. 

Cream from June 18th to July 10th, 1888 

Butter '· " '' '' 
Ratio butter to cream, 1 : 4.6. 

Lt,. Oz. 

8\1 

19 

0 
5 

Cream from December 10th, 1888, to January 6th, 1889, G2 G 

Butter " 11 
'' " 12 G 

Ratio butter to cream, 1: 5.2. 
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Cream from April 1st to 28th, 1889 .. 

Butter " " '' 
Ratio butter to cream, 1 : 4.8. 

QUEEN LINDA. 

Lbs. Oz 

135 
28 

6 
2 

Queen Linda dropped a calf on October 11th, 18ti8, and again iri 
October, 188.9. 

Lbs. Oz. 

Cream from October 22d to November 18th, 1888 ...... 143 3 
Butter " '' 

,, 28 10 
Ratio butter to cream, 1: 4.8. 
Cream from .February 3d to l\Iarch 1st, 1889 .......... 83 10 
Butter '" '' 17 14 . . .... 
Ratio butter to cream, 1 : 4. 7. 
Cream from June 16th to July 14th, 1889. 72 4 
Butter '. '" " 11 3 
Ratio hutter to cream, 1 : 6.5. 

AGNES • 

.A.gnes clropped a calf on September 8th, 1888, ancl again on 
September 13th, 188.9. 

Lbs. 

Cream from September 13th to October 5th, 1889.. . . . . 98 
Butter '' ·' " 24 
Ratio butter to cream, 1 : 4 0. 
Cream frcm .February 3d to March 1st, 1889 .......•.. 131 
Butter " ., " . . . . . . . . . 32 
Ratio butter to cream, 1 : 4. 0. 
Cream from July 20th to August 18th, 1889: .. 
Butter " 
Ratio butter to cream, 1 : 4. 7. 

IDA. 

92 
19 

Oz. 

0 
G 

10 
14 

2 
8 

Ida clropped a calf on August 26th, 1888, and again on August 
28th, 1889. 

Lbs. Oz. 

Cream from September 1st to 23d, 1888 .. . . . . ..... . 73 0 
Butter " " ......... .. 18 12 
Ratio butter to cream, 1 : 3.9. 
Cream from February 3d to March 1st, 1889 ......... . 74 2 
Butter '' H 19 8 
Ratio butter to cream, 1: 3. 7. 
Cream from ,June 3d to 30th, 1889 ..•..........•..... 73 6 
Butter •' " .•................ 17 14 
Ratio butter to cream, 1: 4.1. 
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COST OF MILK, l\IILK SOLIDS, FAT, CREAJ\I AND BUTTER. 

In computing the cost of the production of these cows, the food 
is alone considered. Moreover, the cost given for the butter fat and 
butter represents the whole value of the food, no allowance being 
made for the other solids which are retained in the waste products 
from butter making, and which are certainly worth something. If there 
was a recognized market price for skimmed milk and butter milk, or 
if the skimmed milk of these animals was alike in value, in short, if 

an allowance made for the skimmed and butter milk could be any­

thing but a purely arbitrary estimate, relatively unfair in any case 
unless based upon the percentage of solids, it would be possible to 

calculate the case of butter on a different basis. As it is, each 
farmer must make his own estimate of the worth to him of the waste 
products of the dairy. 

The following table of costs is C'alculate:1 from the figures given in 
the two preceding tables: 

"" ~ 
] I ,; : > ~ i 

<C :.3 I i 

-~ ~. I :l I i I 
Ch :l ~ I :l I . 
~ "' :::, I wi ~ 

. ------- "":, ... _z , -~ _ 1-.,c .- I-.::: 
CMt of w1lk per pound, cts. .. .. .. .7.3:!6 1.0068

1 

.91.)11 ,8614i l.Jll 

tnilk per quart, cts *.. .... 1.56 J 2.16 1.96 1.86 [ 3.02 

5.87 I 9.08 milk solids per pound, 5.96 7.97 7.15 

fat per pound, cts ....•.... 21.50 2t!.68 25.58 16.9! I 21.39 

cream per pound, cts .• 4.02 5.94 6.34 i 3.76 I 6.09 

cream per quart, cts.*. 8.61 12,73 13.59 8.0G 1:3 .05 

butter per pound, cts .•.... I 20.94 30.40 33.99 15.72 24 35 

*The wine quart of 2 1-7 pounds Creatn really weighs slightly less. 

Fifteen months elapsed between the time8 at which J ansje dropped 

her two calves since coming to the 8tation, and as her year's test 
includes the firtst twelve months of this time her produetion was 

larger during that time though. she had dropped a calf three months 

earlier, as would ordinarily have been the case. It is fair to expect 
that during her second year's trial she will produce less milk, and 

consequently at a greater cost. This will be determined later. It 
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is worthy of note that the pound cost of the tot~l milk solids differs. 
less with the several cows than does the cost of the milk, cream or 
butter. The writer ventures the suggestion that the expense of 
producing milk will be found to depend not so much upon the yield 
by volume as upon the amount of dry matter it contains, other things 
being equal; or in other words, the milk that is worth least costs 
least. This is not strictly true in the Station trials, though it is 
indicated. 

THE RF.LATIVE PROFITS FROM SELLING l:IILK, CREAM OR BUTTER. 

The figures of the above table should be interesting to any farmers 
or others who are questioning as to the relative profits from selling 
milk, cream or butter, at the prices which they are able to command. 

In the cases under consideration the amounts of milk, cream and 
butter from each cow are known, and it is possible, consequently, 
to calculate the prices at which cream or butter should sell in order 
to realize certain prices for the milk. 

The figures below show the cream and butter prices correspond­
ing to the milk at a cent per pound, and three (3), four (4), and 
five (5) cents per (wine) quart. 

These calculations contain no allowance for the differences in 
the labor involved in selling the various products of the dairy cow, 
as this element of cost varies greatly according to circumstances, 
and must be estimated for each individual case. 

Prices of Cream and Butter Corresponding to Milk at a Cent a 
Pound. 

CJ) 

~ "' . i:l o,e 

0 "' i> i:l 

< ·-' . H 
: ~ ~ ~ ~ 
I ~ ~ ; §i c,t 
i ~ z O' < ~ 

----------1---------- ------
Cream per quart, cts .••••• ···I 11.8 12.6 13.1 9.3 9.2: 

Butterperpound,cts ........ ! 28.6 30.2 37.1 18.1 17.3 
i 
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Prices of Crearn and Butter Corresponding to Milk at Three Cents 
per Quart. 

I -~ 

I = 

i 
"; 
"O • 

c "' 0 "O 
> .:: 
< ~ 
..... c ,,; 
~ ~ ~ . 

-------- __ [_~ --
as :::l l!llJ ce 
z ,:;, < 3 ----1-----

Cream per quart, cts •........ j 16.5 17.7 18.3 , 13. 12.9 

42.3 51.9 I 25.3 1 24.2 Butter per pound, cts ........ ! 40. 
I 

Prices of Cream and Butter Correspo'nding to Milk at Four Gents 
per Quart. 

i 
-;;; 
"g =! I 

o r-::, I 

I 

> C I 
< ·c.; i 

I 

.i. ~ ~ ' ~ 
00 ~ I ~ Q 

; o:l I ~ l!llJ 'I eo:i ~ z I ~ < ~ ·-1-----i-----,--
Cream per quart, cts .....•..... I 22. 23.6 I 24.4 17.3 ! 17.3 

. I 

Butterperpound,cts ....... 
1 

53.( 56.4 I 69.2 33.8 [ 32.3 

Prices of Gream and Butter %rresponding to Mille at Five Cents 
per Q1wrt. 

<.:roam per quart, cts ••••• , .•. 

Butter per pound, cts .•••.... 

a:i 
~ 

• I • I 

"" "O 

.::: 

....:1 

"O 
c 
0 
> 
< 

-~ ~ g ~ I 

00 c I Q c c "' :::l l!llJ '1 ~ 
~ __ z. --~ __ -< _I ...::; 

27 .5 29.5 30.5 21. 7 1--21.6 
66.7 70.5 86.6 42.3 40.4 

CulIPOSITION 01<' THE MILK. 

The milk1 of the seyeral animals of the three breeds tested bas 
been analyzed to as full ae t•xtent as time would permit. 
, The intention has been to analyze the milk of each cow on five 

successive days of each mouth, and this has been done with a few 
exceptions. During the time from June, 18.-<8 to April, 1889, the 
night's milk and morning's milk have been analyzed separately, but 
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since that time equal quantities of the two have been mixed and this 
mixture has been analyzed. 

The percentage of ash, which is seen to be uniformly 75 per cent. 
has so far not been determined, but is assumed. An error of 10· 
per cent. or less is thereby caused, possibly, which falls on the 
sugar. It is probable that this percentage should be slightly less 
with the Holsteins and Ayrshires, judging from a few determinations 
that have been made. 

The percentage of caseine, albumen, etc., has been obtained by 
rnultipl.) ing the percentage of nitrogen by 6.33. The percentage of 
sugar has been calculated by difference, but not until after this 
method was compared with actual gravimetric determinations. 

The analysis shown in the tables Ldow include the milk of from 
forty-five to sixty days. The averages f01 the periods of five days 
and for the whole year, are given: 

Tul)le Showing the Compositwn of 1lfilk from Holstein, Ayrshire ancl 

Jersey Coivs . 

. J ANSJE-riolstein . 

June 113-22 ........•.•.••... 

July 23-27 ....................... ,. ......... . 

August 27-31 ..••...•.••....•..........••.... 

September 21-28 ............. _ ... _ ........... . 

October 22-26. . •.....•............ _ .... _ ... 

. i 
~ . 
~ 
C) 

a, 
0. 

l 
~ 
r.D. 

n.82 

11. 44 

11.56 
I 

11.1'51 

11 9f>i 

Novemberl9-23 ............................. 112.29 

December 17-21 ...•••.•••.....•....••..•.... I 12.17 

January 21-25 .........••.••••....• • • • · · · · · · · · 112 .43 

February 25-March 1 • . .. • . . • . • . . . • • • •• •• •• • . 12.55 

April l-6 . .. . .. • •. . . •• •• .. •. .. .. •• • . . . . . . • •. 12.58 

April 29-May 3 •...•••..•.•••••••.......•..••. 13.07 

June3-7 •••••.•••••••.•.•••••••..•••••••.•. 13.23 

Average •.•••••••••••••••.••..••.•••••••• I 12.31 

~ s 
C) 

..... 
a, 
0. 

I 
-;; 
-< 

• 75i 

:::1 
. 75! 

. 7.)1 

,<,J 
C) 

.... 
a, 

~ 
C) 

a, 

,:;,-

·~ 
o:! 

Q 

3.43 

2.84 

3.03 

2. 9P 

3. IO 

= ...; 
a, = 
<) "' 
.. C) 

"' ... 0. a, 

I .:i.. .... I 
o:! "' i:,o .. 

~ :: 
----

5.12 3.52 

4.86 2.98 

4.67 3.11 

4.75 3.15 

4. 74 3.46 

.751 3.131 4.80 3.62 

.751 3.041 4.81 3.57 

.75 a.12 4.98 3.57 

• 7 5 / 3 • 29 5 . 04 3 . 46 

.751 3.24 5.11 3.48 

.751 3.65 5.24 3.4l 

.75 3.76 5.02 3.71 

.751 3.221 4.92 3.42" 
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NANCY AvoNDALE-Ayrshfre. 
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~ .... 0 
a, .... 0. a, 
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~ 
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A .i 
b() 

ca ::s ~ 
0 UJ f;,aj 

---- -- -----
June 18-22 ......•.•••..••......•.•..•..•..... I 12.64-

July 23-27 .............................. . 

August 27-31 •.....•.....•••..•••..•• 

September 24-28 ............. . 

October 22-26 •.....•••.•••.... 

November 19-23 ........................... . 

11. 7\:J 
I 

11. 93 

12.3tJ 

13.04 

14.57 

.75 

.75 

.75 

.';'5 

.75 

.75 

3.4() 5.14 

3.39 4.47 

3.21 4. 60 

3.26 4.96 

3 63 4.99 

4.24 5.31 

3.35 

3. 18-

3.37 

3.39 

3.67 

4.27 

December 17-21. ...•••.............•.......... 114.78 ,751 4.261 5.521 4.25 

April 1-6 .................................... 13.88 .7& 3.25 4.9.':i 4.92. 

April 29-May 3 ....... · ....................... , 12.34: , 75 

,June 3-7 ......... •••• .. ., ................ ,.,., }2 0!! , I;) 

-1-
Average ................................ · l 12.9t[i . 75 

3 .121 5. 25 

3.091 5. lti 

3.481 5.0:-l 

3.24 

3.05 

3.67 

quEEN LINDA-Ayrshire. 

i 
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i::I • a, 
a, ~ 0. 

~ ~ ~ 
a, -i:i.. .... a, 

I "' . 0. Q) 

.; I .::: 
~ ~ ~ 
'f) -<: 0 
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i::I ~ 
Q) ;; 0 

... 0 
a, 

~ 0. 

l i:,.. 

~ A 
::s ~ 

00 r,;.; 

October 22-26 .............................. I 13.62 3.40 
---- ---

November 19-23 ............................. . 

December 17-21 .............................. . 

January 21-25 ............................... . 

February 25-March 1. ................... .. 

April 1-6 •..••...•••••..................••.... 

April 29-May 3... . • • • • ••.....•••..•..•••... 

June 3-7 ............................. · ...... .. 

• July 15-19 ............... , ................... . 

Average ................................. . 

5.15 4.32 

12.51 I rl :1.01 • i:l; 

12.43 I .751 2.91 
I 

I 

5.26 3.49 

5 .32 3.43 

12.471 . '.' 2.89 

12.62, .,;:i 3.16 

5.37 3.47 

5.43 3.27 
,, I 

12.8711 .,51 3.211 5.411 3.49 

12.641 

13.04 

,75 3 33 5.14 3.42. 

.75 3.47 5.38 3.44 
I 

14.2711~1 4.041~1~~ 
12.94 .75 3.27 5.29 3.62 
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AGNES-Jersey. 

...., 
~ 
0 ... 
CD 
A 

l 
:::? 
0 
U1 

September 24-28.. .. . . . .. . • • • • . • • . . . . . .. • • . . • . 13. 72 

October '.l2-26... •• . . . . .. .. .. .. . . • • . . . . .. • • . .. 14..53 

November 19-23 .............................. 14..62 

December 17-21 .............................. 14..94. 

January ~1-25 ................................ 14..95 

February '.l5-March 1 ....•.••••..•......•...••• i 15 .13 

April 1-6) ......................... " ......... . 15.4.2 

April 29-1\Ia.y 3. . . .......................... . 1(,4.0 

....; I 0 ... ....; 
....; <I> i:i I ....; 

i:: A ~ I i:: CD CD 
O O ,_. 0 

s-. ~ ~ .. 

~ CD~ I I ~ 
I .!:: ~ 11 ,.Cl ~ bl) ~ 
~ ~ ~ ~ 
< o rn ~ 
- --------
• 75 3.90 4. 75 4.32 

• 7fi (.01 

• 75 3.89 

• 75 (,05 

• 751 3.871 

. 75 (, 191 

4..60 

(.87 

5.17 

5.11 

4..971 5.19 

5.251 5.08 

5.161 5.08 

.75 4,,131 5.15 5.38 

.75 L34 5.20 5.19 

~ - - I , , 9811 "" , ., 5 , <' , on JuneJ-1 ..................................... 1,0,. I .,v ••,.111 •"'I '*·"u 

July 15-19 .............................. · ·••• 14.7411~ ~ ~ ~ 
Average ................................. H..7'1 .75 4.06 4.98 5.06 

IDA-Jersey. 

...., 
. ·1 o . = : . ~ = . 
~ ] ~ ~ ] 
~ 0 _£ ~ O 
p.. ._. CD p.. ._. 

I ~ CD~ I ~ 
-o I E ~ I 
:.::: A ~ bf) ~ 

rZ-< ~ J51~ ------------ -1---
September 24-28 .............................. H.06 .75 3.56 4..77!1 4.98 
~~.... I 

October 2'.l-26,: ............................... l~.88

1 

.751 3.75 4.511 5.88 

November 19-23 ............................. lo,19 .751 3.98 4.71 5.76 
I I I 

December 17-21. .............................. 15.151. .75

1

1 
3.97 L86

1 

5.57 

·~; I I 
January 21-25 ............................... 15.39! .75 3.98 L96 5.69 

February 25-March 1. •. , ....••. 0 •••••••••••••• ]5.88 .75 4.23 5.061 5.84 

April 1-6, .•••..•..•••••••....••••..••••..•••. 16.02 .75 4.17 5.161 5.93 

April '.l9-May 3... • • • • . . . . . ••••••.••... ·: •••. 16.04 .75 4.32 4.93 6.03 
,:C..$~ 

June 3-7 .••••.••••...•••••••••••••••••••••••. 16.95 .75 4.43 5.32 6.45 

July 15-19 ................................... 17 .52 .75 5.06 5.83 5.88 
-- ---- -- --

Average •.•••..•.......•.••••..••••••..• 15.71 . 75 4. 14 5.01 5.80 
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Several facts are shown by these analyses which may not be 
new, but which are worthy of special mention. 

( 1) The order of richness of the milk is Jersey, Ayrshire and 
Holstein, the Jersey leading the other two breeds by a large dif­
ference. 

(2) It is noticable that the milk of two cows for a time fell below 
what is considered in some states the legal standard, and would be 
condemned by an inspector as watered milk. 

( 3) Analyses made of milk of three of the cows from one to two 
weeks after parturition showed it to be much richer than it was a 
month later, when it dropped to the point of least solids. In this 
decrease the Jerseys did not share. From the point of least solids 
there was a gradual increase in the percentage of solid matter up to 
the time of going dry, excepting with the Jersey "Agnes." This 
increase was not of fat alone, or caseine alone, but took place with 
all the solids. 

( 4) The lowest percentage of solids found for any cow was with 
the Holstein Jansje, 10.12 per cent. on July 25th, 1888. and the 
highest was with the Jersey Ida, 17.63, on July 16th, 1889. The 
percentage of fat in the two cases was 2.29 and 6.'ll respectively. 

CO::\IPOSITION OF THE SKIMMED MILK, CREA.l\I AND BUTTER MILK. 

The whole milk has been analyzed for five successive days of each 
month, or nearly so, as has been seen, and so have the skimmed 
milk, cream and butter milk coming from the milk during these 
periods. 

The skimmed milk has been sampled and analyzed on each day 
of the five, but it bas been necessary to sample only one lot of cream 
and Lutter milk. These samples are taken as follows: The skimmed 
milk is drawn off to within an inch of the cream, then stirred and a 
portion taken for analysis, after which the skimming is completed. 
In this way the accidental presence of fat from the cream is avoided. 
The cream is thoroughly stirred before churning and then sampled. 
The samples of butter milk are taken before it is mixed with the 
washings from the butter. The analyses have not been complete, 
oLly the total solids and fat having been determined. The results 
appear below: 

22 
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'l.'ables Showing the Composition of the Skimmed Milk, Cream and 

Butter Milk from the Several Cows. 

JANSJE. 

Skimmed Milk. Cream. Butter Milk. 

IA ...; IA ~ I~ ~ 
i:l i:l i:l 

00 (l) I g "'(l) ,~ "'(l) I~ '"O O '"O O "O O - ... ..a> ... - ... ..a> ... - ... ~ ... 
0 (l) c6 (l) 0 (l) "'(l) 0 (l) c6 (l) 
rn p., ~ p., 00. p., ~ p., rn p., ""4 p., -~---~---~~ ----- --- ----- -- -- ----- ---

June 18-22 ................ 9.94 .54 26.00 19.26 9.35 .35 

July 23-27 ................ 8.91 .24 21. ;2 14.60 8.83 .31 

August 27-31. ............. 8.95 .36 22.82 15.72 8.98 .24 

September 24-28 ........... 8.97 .18 22.73 15.46 8.78 .08 

October 22-26 .............. 8.94 .21 24.00 16.76 9.94 I.26 

November 19-23, ...•.•..•• 9.15 .26 24.43 16.73 9.25 ,21 

December 17-21 ............ 9.05 .20 24.20 16.68 j 9.86 .65 

January 21-25 ............. 9.33 .21 

I 

24.05 16.30 10.24 1.14 

February 25-March 1 ....... 9.51 .26 23.73 15.95 9.81 .40 

April 1-6 .................. 9.85 .41 22.73 14.63 10.05 .35 

April 29-May 3 ............ 10.16 .22 24.02 15.77 10.28 .55 

June 3-7.......... . . .• •• •• 10. 22 I .« -i 2'.5? 15.74 10.80 .18 
·--- ----

Average.............. 9,41 .29 I 23.7i'> 16.13 9.68 .48 
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NANCY AVONDALE. 

Skimmed Milk. 

l§ 
~~ 
0"' 

00 p.. 

.... 
i:: 

l~ = Cl> f;r;;( p.. 

June 18-22 ............... -1 10.06 I • 73 

July 23-27 ................ I 9.81 I .50 

August 2i-31.......... •. •• 9,39 

September 24-28 .. • .. .. .. • . 9,48 

October 22-26.. ... .. .. .. 10.21 

November 19 -23 ...•.••. , · 1 11.46 

December 17 -21...... •• .. .. 11.46 

April 1-6 .................. · 1 10 .10 

April 29-May 3........ .... 9,61 

.56 

.34 

.61 

.86 

.68 

.66 

.34 

Cream . 

11 
00 Cl> 

~~ 
0 <l) 

00 p.. 

.... 
i:: 

l~ 
d <l) 

f;r;;( p.. 

i Butter Milk. 

I
.; ...; 
i:: i:: 

~ ~ l ~ 
0 <l) c:::I <l) 

rn P.. f;r;;( P.. ___ , ---,·---i--
24.59 117. 26 i 10.14 ,82 

24.77 17.46 

24.30 

23.96 

23.80 

25.27 

24.90 

25.95 

24.45 

17.25 

16.68 

15.82 

16 .16 

15,92 

17.90 

16.68 

9.30 

9.82 

9.69 

10.89 

11.52 

9.41 

9.77 

.64 

.95 

.35 

.20 

, 23 

.20 

,57 

June 3-7 .............. ···• 1 9.60 ,30 -I' 25.02 116.78 I' 9.96 1- .28 

Average.............. 10.12 .56 
1 

24.70 16.79 j 10.05 .47 

QUEEN LINDA, 

~-· ------·----- ---------------------------------~ ----·--

Skimmed Milk. Cream. . ii Butt~r Milk .. 

I~ 
00 <l) 

~o ...... ,.. 
O O 

00 p.. 

October 22-26 ............. [ 10. 77 

November 19- 23 ..•••.•.... 

December 17-21 ........ .. 

January 21-25 ............ . 

February 25-March 1 ...••• 

April 1-6 ................. . 

April 29-May 3 ........... . 

June 3-7 ............ , .... . 

July 15-19 .............. .. 

Average ..•••...••••. 

9.89 

10.10 

10.08 

10.62 

10.67 

10.75 

11.07 

12.38 

10.70 

A 
J~ 

c:::I O 
::,;. p.. 

1.03 

.72 

.76 

I~ I A 11· I A A 00 :i5 I Cl) 00 <l) I <l) 

'1:l o o I '1:l <:.> o :.::=.... ......, ""' :.::: J-.4' ~ .... 
O cP d cP O cP c:::I cP 

OOP.. r;,;..p.. i OOP.. _""-'P.. 

26.21 18.50 I 9.59 .09 

23.46 15.60 I 9.64 .18 

23.55 15.80 10.44 1.05 
11 

.91 11 24.81 16.95 9.65 .25 

.97 II 24.18 
!1 

1.04 II 

16.27 9.75 

25.97 16.65 9.85 

23.97 16.00 

1.39 i 27 .01 18.84 10.36 
I 

.08 

.20 

.09 
1.21 11 

2,24, .j\ 20.16 111.29 1110.35 !- .83 

1.H 1! 24.37 16.21 9.95 .34 
,I 
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AGNES. 

Skimmed Milk. II Cream. I Butter Milk. 

I .... ..; I~ ~ I I~ .... 
i:l =/ i:l Aj i::I i:l 

D'J <D I <D "'<D I <D I "'<D l <D ""Oo o ~o o ~o o 

o~ d~ o::; -;~ o:V ~~ 
ooi:i.. ~i:i.. rni:i.. ~o.. I wo.. ra...:i.. ----------- ---- ---- ----- ---- -----

September 24-28. .. ... .••. 9.92 .13 26.15 18.43 I 9.56 .18 

I October 22-26...... ... . ... . 10.04 .14 26.84 19.19 ! 9.68 .12 

November 19-23... .... .... 10.16 .25 26.94 1 18.77 f 10.14 .12 
I 

December 17-21.... .. • .. .. 10.36 • 21 27 .55 19.63 1, IO. 23 .09 

January 21-25..... •• •• .. .. 10.82 .15 27 .08 18. 72 [ 10.52 .45 

Ji'ebruary 25-March 1.. .... 10.70 .16 26.90 18.63 :I 10.23 .05 

April 1-6. .... .... .••• .... I0.79 .24 26.77 18.28 10.82 .05 

Ap,i129-May 3 ....••• ····110.81 .23 28.67 20.37 ! 10.70 .17 

June 3-7 .................. 
1 

10.48 .45 29.68 20.38 I 11.14 .21 

July 15-19 ................ 

1
10.53 I- .48 -II 27.60 ; 19.60 

1 

10. 70 I- .30 

Average .............. 10.46 .24 27.42 19.20 [, 10.37 .17 

IDA. 

~-----

Skimmed Milk. 11 Cream. II Butter Milk. 

-------
I"';; ..; ,~ ~ ,~ .; 

A i::I i::I = 
"'<D ,~ "'<D ,~ "'<D ,~ :s c.> '"O O '"O O - ... .... ... :.::: ~ ....... - ... ...., ... 
0 <D = <D 0 <D d <D 0 <D "'(D 

".J). p.. ~ A. Cf.l A. ~ Q., rn i:i.. ~ p.. 

----------- ----- --- ----- ---- --- ---
September 24-28 ........... 9.77 .20 27. 71 20.43 9.52 .12 

October 22-26 ............. 9.70 .16 28.70 21.45 9.30 .06 

November 19-23 ........... 10.12 .32 26.98 18.73 10.25 .13 

December 17-21. ........... 10.17 .24 27.55 19.61 10.70 .22 

January 21-25 ............. 10.57 .49 27.04 18.92 10.32 .31 

February 25-March I. ...... 10.81 .32 27.82 19.45 10.43 .07 

April 1-6 ................. 11.09 I .64 28.33 19.79 10.50 .15 

April 29-May 3 ............ 11.66 1.11 28.78 20.17 11.03 .35 

June 3-7 .................. 12.50 1.51 29.10 19.97 11. 75 .20 

July 15-19 ................ 13.19 1.65 24.80 15.39 11.18 .29 

Average.............. 10.96 .67 27 .68 19.39 I 10.50 .19 
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The composition of these products can be more readily compared 
if the averages of the above tables are brought together. 

A~Jerage Composition fo1· One Yea1· of the Skinimed Milk, Cream, 
and Butter ~[ilk. 

Skimmod Milk. II C,eam. II Butte, Milk. 

~ ~ ~--~ [1~~ 
"''° I'° "'"' I"' I "'<:;> I c.) ;g ~ ..., ~ ;g ~ ..., ~ 11 ;g ~ ~ ~ 
00 ~CD Ol:.1 ~a;> OC> ~~ ----------1 00 p.. - ~ p. 00 p. - ~ p. Ul p.. -~ p. 

Jarn-je..... .••• .••• .••• •••• 9.41 .29 23.75 I 16.13 I 9.68 .48 

Nancy Avondale .......... . 10.12 .56 

Queen Linda •...•••.••.•••. 10.70 1.14 

Agnes ..•...••......•••.... ]0.46 .24 

Ida ...•••.•••..••..•..... 10.96 .67 

24.70 

24.37 

27 .42 

27.68 

16. 79 I 10.05 

16,21 I 9,95 

19. 20 I 10.37 

19.39 II 10.50 

.47 

.34 

.17 

.19 

There bas prevailed somewhat generally the opm10n that the 
skimmed milk of Jersey cows is of poorer quality than that of the 
Ayrshires or other breeds whose milk is not so rich in fat. That 
opinion is not sustained by these analyses, the Jersey skimmed milk 
proving to contain a higher per cent. of solids than that of the 
other two breeds. The same is true of the butter milk. Except for 
the first month or so, there is a gradual increase in the solids of the 
skimmed milk and butter milk up to parturition. 

The average percentage of fat in the skimmed milk varies greatly, 
being least with one of the Jerseys, and largest with one of the 
Ayrshires. It is true, however, that during the time of a full flow 
of milk the percentage of fat in the skimmed milk of the Ayrshires 
were much larger than in the case of the other breeds, the Jerseys 
showing the instances of the most complete separation. It is true 
of all the cows without respect to breed, that the percentage of fat 
in the skimmed milk, or in other words the waste of fat, increases 
in a marked manner as the period of milking lengthens and parturi­
tion approaches. 

The butter milk of the Jerseys shows least fat, the percentage 
being only about half that of the other cows. 

Later will be given the percentage of the total fat of each cow 
which passes off in the waste products, when the relative loss will 
be more clearly seen. 
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The analyses of the cream coincide with the churn tests in show­
ing the .Jersey cream to be considerably richer in fat than that from 
the other breeds. Again while the cream grows richer in solids as 
the period of lactation lengthens and parturition approaches, ( which 
is also true of the milk,) the percentage of fat does· not increase but 
rather diminishes. The following figures show that this increase in 
solid matter falls upon other constituents of the cream than upon the 
fat, which is equivalent to showing that the fat in the milk of cows 
approaching to parturition separates from the casein, etc., less 
readily and therefore less completely than in the early stages of the 
milking period: 



June 18th to June 22d ....•.•.... 
July 23d to July 28th .......... . 
August 27th to August 31st .... .. 
September 24th to September 28th, 
October 22d to October 26th ..... . 
November 19th to November 23d .. 
December 17th to December 21st .• 
January 21st to January 25th .. .. 
February 25th to March 1st ..... . 
April 1st to April 6th .......... .. 
April 29th to May 3d ........... . 
.June 3d to June 7th ............ . 
July 15th to July 19th ......... . 

Ratio of the Other Solicls in Cream to the Fat. 

Jansje. \I Nancy Avondale. 

--:1-~1-~-
~ ~ · 11 i ~ . 
'.: ~~ I '.: ~~ 
~ 'o.£ I 8 'o.£ 
:s ·.§~ i :s :§~ 
0 =- I O =-
w._ ~£-1 w_ p:;£ 

6. 14 1 2. 9 I 1. 33 1 2. 4 
7.12 1 2.0 , 7.31 1 2.4 
7. 10 l 2, 2 1

1

. 
1 

7. 05 1 2. 4 
7. 21 1 2. 1 I 7. 2s 1 2 .1 
7,24 1 2.3 7.98 1 2.0 
1.10 1 2.2 I( 9.11 1 1.8 
7.52 1 2.2 8.98 1 1.8 
7.75 1 2.1 ' 
7. 78 l 2.0 
8.10 1 1.8 
8. 25 1 1. 9 
8.75 11.8 

8.05 
7. 77 
8.24 

1:2.2 
1:2.1 
1:2.0 

11 

Queen Linda. 
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0"' 
~ ·-'"Cl ... ·-0 :e-
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7,71 1 2.4 
7.86 1 2.0 
7.75 1 2.0 
7.86 1 2, 1 
7.91 1 2.1 
9.32 I 1. 8 
7.97 I 2.0 
8.07 1 2.2 
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7 .65 I 2.5 
8.17 1 2 .3 
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8.27 1 2.2 
8.49 I 2. I 
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Ida. 
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9,41 1 :1. 
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It is a matter of some importance to know just what is the distri­
bution of the solids of the milk in the various products into which it 
is separated, viz: The skimmed milk, butter milk and butter. In 
other words, what proportion of the food value of the milk does a 
farmer retain in the skimmed milk, or butter milk, or both? 

Knowing the quantities of whole milk, skimmed milk and butter 
milk, and also their monthly composition, we are in a position to 
calculate to a close approximation the total solids of each for the 
year, as has already been done for the whole n:;.ilk. 

The attention of those who are debating the question of selling 
milk or making butter is invited to the figures here presented as 
furnishing a definite basis for the consideration of the matter : 

Table Showing the Quantities of Dairy P1·oducts from Eaoh Cow. 

------------
Whole milk •.•••.•••....•••• 

Cream (sour) ................ 

Skimmed milk ...•••.•••..•. 

Butter milk ................ 

Butter ...................... 
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6876 4107 

1546 910 

5290 3156 

1000 567 

379 238 
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Table Showing the Solid .ZJfatter in the Dairy ProdilCts jroni Each 
Gow. 

~ I re . 

§ .; I' 
I> i:: 

< ~ 
<D P\ 00 

....... 0 i:: (1, 

v. i:: ~ i:: • 
~ c,i :::i I bl) c,i 

f-:, z C? < ;:: 
--------1- - -1-- -
Whole milk solids, pounds .................... 1 1227.7 751.l 893.6;1015.2 638.4 

I 

Cream solids, pounds......................... 415. 2 238.8 230 I 415. 7 253.18 

. . per~entoftotalmilksolids ....... "'33.8 31.8 25.71 40.9 39.7 

Sk1mmedm1lksollds,pounds ....•.••••...•.... 168.5491.9 632.11557.2 340.9 

per cent of total milk solids 62.6 65.5 70.b 54.9 53.4 

Butter milk solids, pounds .................... , 124.2 68.0l/ 64.li 104.07 59.04 

per cent of total milk solids, I 10. 11 9. 0 1.2: 10.2 I 9.2 

It appears that the solids of the skimmed milk and butter milk 
range with these five cows from 63 per cent. to 77 per cent. of the 
total milk solids, and that the total quantity of solids in the skimmed 
milk is from five to ten times as large as those of the butter milk. 

THE WASTE OF FAT IN THE SKIMMED MILK AND BUTTER MILK, 

A cow's butter producing capacity does not wholly depend upon 
the quantity and quality of her milk, but in part also upon the 
amount of fat that is retained by the skimmed milk and butter milk. 
It is possible that the centrifugal machine or butter extractor will 
reduce all milk, without regard to breed or individual, to the same 
level in the matter of waste, but with the present cold-setting 
method, even when it is well managed, there is an unquestioned 
difference in the way in which the milk of different cows behaves. 

The cows involved in this test furnish a striking illustration not 
only of the great variation with different animals of the fat in the 
waste products from butter making, but also of the large loss that 
may occur in ordinary practice and not be observed. It is very evi­
dent that the individuality of the animal has much more to do with 
the amount of fat left in the skimmed milk than has food or season. 



98 MAINE STATE COLLEGE 

The figures below are suggestive, and in part furnish an argument 
for the use of the separator : 

Table Showing the Waste of Fat in the 8kimrned 1.lfilk and Butter 
Milkfm· One Year. 

I "' Cl) ,.Q 
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Total fat in milk .............................. j 340.41 208.81 245.91 352. I 237.8 
-- -·1-----

Fat left in skimmed milk .. .. • • . . .. .. • • . . • . . .. . 22. 9 24.8 64. 13 .1 19.3 

Fa.t left in butter milk ......................... 6.1 3.3 2.1 l.4 1.0 
-- -- ---- --

Total fat in waste products ..................... 29. 28.1 66.1 14.5 20.3 

Per cent. waste in skimmed milk .•••..•..•••.••• 6.7 11.9/ 26.0 3.7 8.1 

" butt" milk ..•••••.•..•••••• · I J.81 1.6 ···I ···I 0.4 

total waste ..••••••••..•••••••.•••••. 8.5 12.5 26.8 4.1 8.5 

The yearly loss with individual cows varied from 14.5 pounds to 
66.1 pounds of fat, or from one pound in twenty-five to one pound 
in four of the total butter fat. At least ninety per cent. of this loss 
was in the skimmed milk. Granting that a separator would take 
out the fat from the milk of an the cows equally clean, so that in no 
case would the residue exceed .10 per cent., then the loss in the 
skimmed milk would vary with these cows from three to eight pounds 
yearly. 

The yearly saving for a herd of cows like the Jersey Agnes would 
then not exceed $1.50 per cow, while for such cows as Nancy Avon­
dale and Queen Linda the saving would be not far from $5.50 and 
$16.50 respectively, reckoning butter at twenty-two cents per pound. 
It is possible that the milk of such cows as Queen Linda can be 
manipulated in some other way by the addition of water or other­
wise, so as to overcome to some extent the cause which prevents the 
easy rise of the fat globules. 
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THE EFFECT OF FOOD UPON THE AVAILABILITY OF THE FAT OF MILK, 

The term "churnability," or the availability for conversion into 
butter of the fat of milk, is one of no significance, some claim. 
That may be true if the milk is to be manipulated with the aid of 
the separator or butter extractor, but not if the cream is to be 
raised by the method now most commonly in use in Maine. We 
have seen how largely different the percentage of waste of fat is with 
different cows. What as to the waste with the same cow when fed 
rations greatly unlike? It now seems to be accepted by some, pre­
maturely it appears to others, that ensilage as a food increases the 
proportion of the total fat of the milk which finds its way into the 
butter. The observations made at this Station during the past year 
do not accord with that view. Let us examine the data bearing 
upon this point. 

During the season of 1888-89. the cows were fed dry food exclu­
sively until March 8th. From that date to May 10th they were 
given from forty to fifty pounds of ensilage per day, when they were 
returned to dry feed until they were sent to the pasture early in June. 

As analyses of the skimmed milk and butter milk were made for 
five consecutive days in each month, it is possible to ascertain 
whether these products contained less fat while the ensilage was 
being eaten than before or afteD. Below can be seen the percentage 
of fat in the waste products from January to July inclusive: 
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DRY Foo~. i . _ ; 
January 21st to January 25th............. .211.14

1 

.91 .2o .15 .4o; .4!1 .31 
I [' 

February 25th to March 1st ................ 26 .40 .97 .08 r .16 .05,I ,8:! .07 
I 1: 

Average .............................. 23 .77, ,94 .16 .15 .25[', .4ol .19 
I ii 

ENSILAGE, I !j 
Apr~] :st to April ~th ...................... 4.1

1 

.35 l.04j .20/ .24 .05/i .64 .l~ 

Apnl 29th to May 3d ...................... 2:.! .55 l.211 _ 1 .23, .17::1.10 .3n 

· -- -- - I :~1--1 1 Q7 ..,,; Average .............................. 31 .45, 1.12 ,20 .2u .11/I .~,, .,,., 

DRY Foon. I I 'I I! 
June 3d to June 7th...................... .44 .18, l.39 .09 .45 .211rs11 .20 

I I: -
- 112.24) .83 .48 .3\I.60] .29 

GRASS 
July IE.th to July 19th ................... . 

It does not appear from the above results that the ensilage or 
grass exerted any influence upon the amount of fat left in either 
the skimmed milk or butter milk. There is a gradual increase of 
fat in the skimmed milk due to the advancing period of lactation, 
while the butter milk follows no general law. Certainly if the 
change in food produced any effect upon the "'churnability" of the 
milk it was so small as to be obscured by other influences. 

THE RELATION OF THE TOTAL FAT IN THE MILK TO THE BUTTER 

OBTAINED. 

There seemR to be a desire among those taking a leading interest 
in dairy matters to fix some butter standard that shall constitute a 
basis for testing single cows or herds. It is suggested that a 
standard butter, i. e., a butter of a certain composition, shall be 
adopted, and that a cow's yield shall be eo many pounds of such 
butter. It is further suggeRted that the amount of this standard 
butter can be computed from the amount of fat contained in the 
milk of the cow tested, without the trouble of a churning test. Such 
a prompt and labor saving method is certainly desirable. The 
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objection raised to it is that a much smaller percentage of the total 
fat of the milk finds its way into the butter with some cows than 
with others, and that if it is characteristic of an individual or a 
breed to leave a large residue of fat in the waste products this fact 
shoulcl have its influence upon the outcome of the test. It is urged 
on the other hand that by the most approved methods of handling 
milk the fat residues in the skimmed milk and butter milk can be 
made practically the same for all animals without regard to indi­
viduality or breed, and that a cow should be judged by what she 
will do when her milk is manipulated in the best possible manner. 
If it is true that we can now overcome the characteristic differ­
ences of milk from different animals, or are likely to do so, so that 
the fat becomes equally available in all cases, then it would cer­
tainly be wise to base a cow's butter capacity upon the fat in her 
milk. The data collected in testing the Station cows bear upon 
this question to some extent. 

There is known the total fat in the milk, the fat in the waste 
products, the fat in the cream, and the weight of butter produced. 

Table Showing the Relation of the Quantities of Fat in the Milk, 
Creani and Butter. 
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Weight of butter, lbs •••.••..•.•••.•••••.•••••• I 349.51 197. I 188. I 379.51 238. 

Total fat of milk, lbs ........................ •· 1340.41208.81245.91352. I 237 .8 

Fat in waste products, lbs...................... 29. 28.1 66,1 14.5 20.3 

Fat left for butter, lbs •..••............••••.... f 311.41 180. 71179.8, 337 .51217 .5 

Fatfoundinsouroream,lbs .•••.•••.•.•.•....•. 285.1163.5 154. 292.9 178.5 

Fat in butter milk, lbs ••.••......••••.•.•..••••• 6.11 3.31 2.l, 1.411.0 

Fat left for butter, lbs ......................... 278.91160.2 151.9 291.5 177.8 

Ratio of whole fat minus fat of waste products, to 

··1 
the weight of butter.* Butter=lOO ....•.•... 92 961 891 91 

Ratio of fat of sour cream minus fat of butter 
811 milk, to weight of butter. Butter= 100 •...•.. 801 SI 771 75 

I 

*Worked, unsalted butter. 
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In studying these figures we discover that these two sets of results 
are inconsistent. 

The fat in the wllole milk diminished by the amount in the skimmed 
milk and butter milk should be the same as that of the cream less 
the fat in the butter milk. This does not seem to be the case, how­
ever, neither does there appear to be any error in the data. We 
are not now able to explain this discrepancy. The possible causes 
are an actual loss of fat, errors of weighing, and errors of chemical 
analysis. It is already ascertained that the second named cause 
could not have existed, certainly not to produce an error so large; 
so uniform and always on the same side. By using the figures of a 
previous table we learn that the solids of the sour cream added to 
the solids of the skimmed milk, also fall short of equaling the solids 
of the whole milk. The difference cau be seen below: 
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Solids in whole milk ........................... 11227.71 751.ll 89:L6:10I5.2I 638.4 

Solids in sour cream and skimmed milk .••••••••• I 111<3. ~I 730. 71 862. ll 972. 91 594.1 

Difference .................................... 

1

1 H. I 20.41 31.5! 42.31 H.3 

Discrepancy in fats............................ 32.51 20.5 27 .9 4.6. [ 39. 7 

There is a similarity in these two sets of figures that is significant. 
It is very evident that this apparent loss of solids falls almost 
entirely upon the fat. Is it an actual loss of fat? An investigation 
having as an object a definite answer to this question is already 
planned. It is possible that it will receive a negative reply, but it 
is difficult to understand wha.t can be the nature of the error, if one 
has occurred. Whatever it may be, whether of analytical work or 
not, it is worth while to find it. 

It is a fact that the amount of fat found in the sour cream stands 
in about the right relation to the weight of butter, i. e., as 79 to 
100. Fresh, unsalted butter will average less rather than over 
eighty per cent. of fat. This makes it appear that the weight of 
fat in the whole milk diminished by the amount of fat in the skimmed 
milk and butter milk is too large for the butter produced, the ratio 
being 91 to 100. This fact goes to show that the discrepancy is 
not due to errors in the laboratory. 
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THE LENGTH OF TIME REQUIRED FOR CHURNING THE CREAM FROl\I 

THE DIFFERENT COWS. 

A careful record bas been kept of the length of time required for 
churning eaeh mess of cream from each cow, and the average for the 
year is as follows : 

Jansje ........................... . 
Nancy Avondale .................. . 
Queen Linda ..................... . 

Time of churning. 

44 minutes, 
33 ,, 

37 " 
Agnes.. . . . . . . . . . . . . . . . . . . . . . . . . . . 41 
Ida...... . . . . . . . . . ..... , . . . . . . . . 38 

" 
" 

SUMMARY. 

Temperature 
of cream. 

64° F. 
63° " 
64-0 '' 
64°" 
64°" 

(1) The amount and cost of production from the three breeds can 
more safely be discussed at the end of another year's work. 

(2) The results of this test show that milk or butter production 
may be profitable or unprofitable according to the kind of animal 
used. The food expense of a pound of milk solids, a quart of cream 
or a pound of butter fat is from fifty-five to sixty-nine per cent. larger, 
as the case may he, with the cows producing the smallest quantities. 

(3) A pound of dry matter has been produced from these five 
cows at an average food-cost of 7.2 cents, which is not far from half 
the food-cost of the dry matter m a fat steer's carcass, only about 
fifty per cent. of which is edible. 

( 4) The cream from different cows was unlike in butter value, 
that from the cows giving the poorest milk yielding less butter by 
about twenty-five per cent. than the Jersey cream. 

( 5) Cream from the cows when in an advanced state of pregnancy 
bad a diminished butter value. 

(6) The Holstein milk averaged the poorest and the Jerseys the 
richest in total solids and fat. 

( 7) The milk of all the cows but one gradually increased in its 
percentage of solid matter as the period of lactation lengthened, 
and the time of parturition approached. 

(8) The Jersey skimmed milk proved to contain a slightly larger 
percentage of solids than the Ayrshire skimmed milk, the Holstein 
skimmed milk being much poorer than that of the other two breeds, 
the order being 10. 7 per cent., 10.4 per cent., and 9 .4 per cent. 
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(9) The skimmed milk of the Ayrshires contained a large per­
centage of fat throughout the entire milking period, the separation 
of fat seeming to be less perfect than with the other two breeds. 

(10) The butter milk of each cow contained about the same per­
centage of total solids as her skimmed milk, the quality following 
the same order as to breeds, viz: 10.44 per cent., 10.00 per cent. 
and 9 .68 per cent. 

( 11) The butter milk of the Jerseys contained less than half as 
much fat as that of the other two breeds. 

(12) A careful test with five cows furnishes no evidence that a 
change of food from hay to ensilage or to grass diminished the 
waste of fat in the skimmed milk and butter milk. 

( 13) From 53 per cent. to 70 per cent. the solids of the milk 
were found in the skimmed milk, and from 7 per cent. to 10 per 
cent in the butter milk. 

( 14) The percentage waste of fat in the skimmed milk and butter 
milk varied from 4.1 per cent. to 26.8 per cent, of the total fat, being 
least for the Jerseys and greatest for the Ayrshires. Over 90 per 
cent. of this waste was in the skimmed milk. 

(15) The fat in the sour cream was 79 per cent of the weight of 
worked unsalted butter. 
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EXPERIMENTS lrITH FERTILIZERS. 

Prof. lVALTER BALENTINE, 

In accordance with the recommendations of the Station Council, 
the experiments on the availability of phosphoric acid in finely 

ground phosphatic rocks have been continued by using South 
Carolina rock and Caribbean Sea guano, in field and pot experi­

ments. 
The South Carolina rock was selected for the work on account. of 

its being a crude material which is a standard article in the fertilizer 
trade. The Caribbean Sea guano was a phosphate of iron and 

alumina, and was used in the experiments because it seemed to be 

desirable to obtain further information in regard to the action of this­

class of phosphates on crops. 
The crude phosphates used in both field and pot experiments were 

finely ground, the South Carolina rock carrying 27.2 per cent. phos­
phoric acid and the Caribbean Sea guano 87 .5 per cent. The sol­

uble phosphoric acid was furnished by acid South Carolina rock 
having 13.3 per cent. available and 3.1 per cent. insoluble phos­
phoric acid. 

FIELD EXPERIMENTS BY FARMERS. 

For the field experiments sets of fertilizers were prepared in 
duplicate to be applied to plots of one-tenth of an acre. Two plots 
were tu receive acid South Carolina rock at the rate of 500 pounds 
per acre, with ammonium sulphate at the rate of 150 pounds and 
muriate of potash at the rate of 100 pounds per acre. The two 

plots thus manured would receive a liberal supply of available plant 
food. 

Two plots were to receive finely ground South Carolina rock at 
the rate of 1,000 pounds per acre, with sulphate of ammonia at the 
rate of 150 pounds and muriate of potash at the rate of 100 pounds 

per acre. This would give to these two plots the same amount of 
potash and nitrogen as the plots to which the acid South Carolina 
rock was applied and four times as much phosphoric acid, but the 
phosphoric acid would be in an insoluble form. The cost of the 
phosphoric would be about the same in each case. 

Two plots were to receive ground Caribbean Sea guano at the rate 
of 725 pounds per acre with the same amount of sulphate of 

23 
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ammonia and muriate of potash as in the preceding cases. This 
also provides for four times the amount of phosphoric acid in an 
insoluble form as would be applied of soluble phosphoric acid where 
the acid South Carolina rock was used, at about the same cost per 

plot 
Two plots were to be cultivated with an application of 150 pounds 

of sulphate of ammonia and 100 pounds of muriate of potash, to 
show to what extent the phosphates ncreased the crop in each case 
over what would have been produced if they had not been applied. 

In addition two plots were to be cultivated without manure, to 
determine the capacity of the soil to produce crops at the time of the 
experiment. 

Sets of fertilizers like those described above were sent out to four 
farmers in different parts of the State, with directions for their appli­
cation. Three of these farmers have furnished reports of their work 
which are of considerable interest. In each case one-half of the 
fertilizers were applied broadcast and the remainder in the hill. 

Following are given the reports of the farmers having charge of 
the work. 
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Mr. H. L. Leland's Experi1nent at East Sangen.:ille--Descri'ption 
oj Soil. 

Hill land; a dry, slaty loam; a good potato soil; land in grass 
previous season, cut one-half ton of hay per acre, plowed in fall of 
1888. Planted to Beauty of Hebron potatoes, using for seed ten 
bushels per acre. Fertilizers applied at the time of planting. The 
crop was well hoed and kept free from weeds. 

The following table gives the numbers of the plots, fertilizers 
used, rate of application and yield per acre: 
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>1< Hust killed potato vines about August 15th, or the yield would probably have 

been greater. 
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1.lfr. William. Downes' Experim.ent at Sebec-Description of Soil. 

Corn was planted on old sod land that had received no manure 
for six years. The ground was plowed May 22d six inches deep; 
corn planted May 25th. The result is shown in the following 

table: 
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Name of Fertilizer. 

( Acid South Carolina rock .•............ 
< Sulphate of ammonia ...........••.... 
~ Muriate of potash .......•..........•. 

1 
~ine ground South ?arolina rock ...... . 
:::,ulphate of ammoma .......••...... 
Muriate of potash ...•... · · · · ....... . 
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M unate of potash.... . . . . . . . . . . . . .. 
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No fertilizer ........................ . 
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Muriate of potash ................... . 

~ 
Fine ground South Carolina rock ..... . 
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No fertilizer ....................... . 
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37 6 2730 
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16. l 1450 

53.1 4640 

33. I 300 

34.4 3340 

17.1 1570 

22.4 1910 

*Calculated into bushels of shelled corn by dividing the weight of corn on cob by 

70. 
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M1·. G. A. Glover's Experiment at Naples-Description of Soil. 

The land selected for this experiment produced about a ton and a 
half of hay to the aere nine years ago; bas been in pasture since, 
the cattle being housed at night. Soil heavy loam with hard pan 
subsoil. 
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Muriate of potash ...•.••••.• , •.•..•••••••. 

Sulphate of ammonia •..•••...•......•..••• 
Muriate of potash •....•••.•••......•.... 

5a No fertilizer. . . . . . . • . . . • • • • . . . . . . . . . . • • . .. 

100 

1000 ~ 150 
100 

725 ~ 150 
100 

150 l 
100 5 

Yield per acre of 

' Shelled Corn 
corn fodder 

-bush. -lbs. 

58.7 7500 

46. 7 5327 

34.7 4200 

29.4 3620 

3.3 1500 

61.9 8160 

H.5 5160 

38.7 4730 

28.8 3520 

3.2 1437 

In tbesQ experiments it will be fair to attribute the gain in crops 
on the plots to which the phosphates were applied, over those on 
which sulphate of ammonia and muriate of potash alone were used, 
to the phosphoric acid taken up by the crop from the phosphatic 
fertilizi1 g material. 

Ju Mr. Ldand's experiment, the highest yield per acre of the plots 
to which sulphate of ammonia and muriate of potash alone were sup­
plied, was 22 bushels. 'l1aking this as a measure of what the soil 

• 
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was able to produce under the conditions of the experiment when 
only sulphate of ammonia and muriate of potash were applied, we 
have on the plots on which fine ground South Carolina rock was used 
in addition to sulphate of ammonia and muriate of potash a gain of 
26! bushels in one case and 28 bushels in another. The Caribbean 
Sea guano gave a gain of 11 i bushels in one case and 18 bushels in 
another. 

In :l\lr. Downes' -experiment if we take the highest yield of the 
sulphate of ammonia and muriate of potash plots as the measure of 
capacity of the soil when manured with those materials alone, under 
the conditions of the experiment, then we have on plot 2, 20. 2 
bushels corn due to the application of finely ground South Carolina 
rock and on plot 2a, 15 bushels; and in plot 3, 20.9 bushels and 
3a, 17.3 bushels to be attributed to Caribbean Sea guano. 

In l\lr. Glover's experiment the indications of the availability of 
the insoluble phosphoric acid of South Carolina rock and the Carib­
bean 8ea guano are less markerl ; bnt even here the least amount of 
corn to be attrihntf'd to the action of the crude phosphates is 5.3 
bushels, while the largest amount reaches 17 .3 bushels. Plots 1 and 
la to which the acid South Carolina rock was applied gave a much 
larger yield in every case than those plots to which the crude phos­
phates were applied, though the total amount of phosphoric acid was 
only one-fourth as much. 

• The conclusions to be drawn from the above data are: (1) That 
the insoluble phosphoric acid in the finely ground South Carolina 
rock and the finely ground Caribbean Sea guano was able to furnish 
a considerable amount of phosphoric acid to the crops; (2) That 
the first crops were not able to avail tbemseh·es of as much phos­
phoric acid from the 272 pounds furnished by the 1,000 pounds of 
finely ground South Carolina rock and the 725 pounds of Caribbean 
Sea guano as from the 65 pounds soluble phosphoric acid furnished 
by the 500 pounds of acid South Carolina rock. There is left, how­
ever, for the use of future crops a much larger amount of phosphoric 
acid from the finely ground rock phosphates than from the acid rock. 

Attention may be called to the different action of the potash and 
nitrogen when applied without phosphates. In the experiments of 
l\lessrs. Leland and Downes tb~y bad practically no effect on the 
crops, while in Mr. Glover's experiment when applied alone they 
increased the crop in one case 26.1 bushels and in another 25.6 
bushels. 
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POT EXPERDIENTS. 

The pots in which our pot experiments were conducted were 
like those devised and used by ·w agner. They were constructed 
as follows: A cylinder of galvanized iron ten inches in diameter 
and twenty inches high with a row of perforations about an eighth 
of an inch from the bottom, i5 soldered into the centre of a pan 
fourteen inches in diameter and three inches high. At the top of 
the pan a collar is soldered to the cylinder and to the pan, which 
bas a perforation for the introduction of water into t,be pan. Through 
the bottom of the pan, outside of the cylinder, pass two tubes, one 
being flush with the bottom of the pan on the inside, and the other 
extending up into the pan just two inches. Both extend about two 
inches below the but tom of the pan. 

The first tube is for washing out the pots, and is corked when the 
pots are in use. The second is the overflow tube which regulates 
the height of the water in the reservoir. A little below the top of 
the c_ylinder, handles are soldered to opposite sides for convenience 
in handling the pots. The inside of the pots were painted with 
asphaltum paint to prevent rusting, and the outside with white lead 
to prevent undue absorption of beat. 

Pots of the ahove description were filled to the depth of one inch 
with coarse gravel and then to the top with crushed quartz sand. It 
required for this purpose 65 pounds of sand for each pot, with the 
last 35 pounds of which was mixed the fertilizers used in the experi­
ment. 

These pots were set in double rows on a bench running nearly 
north and south. vVater was then introduced into the reservoirs 
until it rose to the top of the overflow tuhe under which there had 
previously been placed glass jars. The water, passing through the 
perforations in the cylinders, rose to the height of two inches on the 
inside, so that it stood in all of the pots eighteen inches from the 
top. Rain water from a slate roof was supplied to the pots daily to 
make good the loss hy evaporation, except tbat after rains when the 
water falling on the pots caused an overflow of tbe reservoir into the 
glass jars below, the overflow water was used for watering the pots. 

In each of these pots were planted twenty oats of the same vari­
ety. After they bad grown to the height of about three inches, the 
plants were thinned out to eightEen to the pot. on account of one or 
two plants having died in some of the pots. The oats rusted badly, 
which doubtless depressed the yield in all~ of the pots, and to this 
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may in part be attributed the variation in yield of pots receiving 
like treatment as to fertili.z:ers. 

The phosphates used in the pot experiments were of the same 
kind and composition as those used in the field experiments. 

The tables below show the kinds and amounts of fertilizers sup­
plied to each pot, and the amount of grain and straw product: 

Kind and Quantity of Fertilizers. 
.... 
0 
i:i. 

..... 
0 

0 z 
3 grams muriate of potash . . . • • . . . . . . . . . . . . . . . . . . . • . . . . . . . . 16 
10 grams nitrate of soda..... . • • • .. • • . • . • . . • . . . . . . . . . . • .. . . . . 20 
10 grams acid South Carolina ruck • . . . • • • . • . . . • • • . . . . . . . . . . . . 24 

3 grams muriate of potash. . . • • • • . . . • . . . . . . . . • • • . • • • . • • • . . . . 2 
10 grams nitrate of soda . . • • . . . . . •.••••. , • • • • • • . • • . 6 
5. 5 grams South Carolina rock. . . . • • . . . .. . • • . . • • • . • • . . . • . .. • . 10 

3 grams muriate of potash . . . . . . . . • . • • • . • • • . • . • • • • . • • • • . . . • 3 I 
10 grams nitrate of soda . • • . . • • • . . . . . . . . . . . . . • .. . . . . . • . . . . 7 
4 grams Caribbean Sea guano . • . . • • • . .. . . . . . . . . . . . . . . . . . . . . . 11 

·== ii:: f: i: 
bl) t; 

..... . 
0..,, 
.... 8 
..0 oj 
l,IJ ... 
·; bl) 

~-= 
22.88 
18.85 
24.37 

3 .19 
I. 72 
2.74 

5.60 
6. 75 
6.98 

..... . 
0.., .... s 

..c:I oj 
bl) ... 
·; bl) 

~-= 
67 
72 
65 

12 
5 

10 

15 
17 
15 

The average yield of oats in pots 16, 20 and 24 was at the rate of 
128 bushels per acre, showing that these p()ts received plant food of 
all kinds in quantities sufficient to produce a good crop. 

Pots 2, 6 and 10 received the same amounts of potash and nitro­
gen and twice as much insoluble phosphoric acid as 16, 20 and 24 
bad of soluble phosphoric acid. The average yield of grain, how­
ever, was only at the rate of about 15 bushels per acre. 

Pots 3, 7 and 11 were treated the same as 2, 6 and 10 with the excep­
tion that the same quantity of phosphoric acid was furnished in Carib­
bean Sea guano instead of 8outh Carolina rock. The average yield 
of grain was at the rate of 37.8 bushels per acre. The depression of 
the yield caused by the substitution of the crude phosphates for acid 
South Carolina rock may have been in part due to the fact that the 
acid phosphate contained a considerable portion of sulphate of lime 
which the crude rock could have carried only to a slight degree. The 
principal cause of the depression, however, is believed to be due to 
the inability of the plants to obtain a sufficient amount of phosphoric 
acid to produce a maximum crop from the materials presented. Let 
the cause of the depression be what it may the experiment leaves little 
room to doubt that a considerable amount of phosphoric acid was 
obtained by the plants from the crude phosphatic rock, amounting 
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in the case of the Caribbean Sea guano to enough to produce more 
than an average crop of grain. 

EXPERil\lENTS WITH FELDSPAR AS A SOURCE OF POTASH. 

In connection with the experiments with finely ground phosphatic 
rock as a source of phosphoric acid for plants, pot experiments have 
been undertaken to determine to what extent plants can avail them­
selves of the potash of potash feldspar. The pots used for the ex­
periments were like those described above and used in the phosphate 
€xperiments. They were also filled in the same manner, having 
fir8t a layer of gravel at the bottom and above this 65 pounds of 
,quartz sand, with the last 35 pounds of which were mixed the 
~xperimental fertilizers. 

Three pots, 1, 5 and 9 were supplied each with 10 grammes of 
feldspar carrying 11.61 per cent. of potash, 10 grammes of nitrate 
,of soda and 10 grammes of acid South Carolina rock. Three 
,other pots, 13, 17 and 20, were fertilized with 20 grammes of feld­
·spar and the same amount of nitrate of soda and acid phosphate as 
was supplied to 1, 5 and 9. In these pots were planted oats. When 
the oats were two or three inches high they were thinned out to 18 
.plants per pot. The pots were watered in the same manner as were 
those in which the experiment with phosphates were conducted. 

In the tables below are shown the results of substituting muriate 
of potash for feldspar as a source of potash. 

~ !!: 
. "f b 

6 ~. 17.1 • 
~ ct--4 m '-t-4 rn 

.... o a o a 
0 "O;:: "O;; 

• ~~ d)~ z ;; .e I ~ .e 

Kind and quantity of fertilizers. 

---1-
10 grams feldspar ..•...•..........••.........•••.••..••. , l 18.37 j 47 
lOgramsnitrateofsoda ............................. 5 14.37 43 
10 grams acid South Carolina rock........................ 9 19.4,3 f 47 

·20 grams feldspar .....................•....•........ , ••. 
10 grams nitrate of soda ............•..........•••.•••.... 
JO grams acid South Carolina rock ........................ . 

·3 grams muriate of potash ....................••.......•. 
10 grams nitrate of soda ....••...••••..................•.. 
10 grams acid South Carolina rock ..............•...••.... 

I 
13 17.28 ' 47 
17 16.78 I 47 
21 16.83 52 

16 
20 
24 

22.88 
18.85 
24.37 

67 
72 
65 

The pots receiving ten grr mmes of feldspar produced on the 
average about 79 per cent. of the average of the grain produced by 
those pots receivmg three grammes of muriate of potash having 50 
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per cent. of actual potash. The amount of grain was not increased 
by increasing the feldspar to 20 grammes though there was a slight 

gain in straw. 
The conclusion to be drawn from the Pxperiment is that the oats 

were able to draw from the feldspar potash enough for a large crop 
of grain. If this conclusion is verified by future work, some of 
our feldspars may prove a cheap source of potash to the farmers of 

the State. 

EXPERIMENTS IS GROWING MIXED GRAINS. 

Prof. "\'V ALTER BALENTINE. 

Experiments in determining the relative amount of stock food 
that can be produced by sowing mixed peas and oats as compared 
with oats grown alone, and mixf d peas and barley as compared with 
oats a11d peas or oats, were not entirely satisfactory on account of 
the rnst attacking the oats and thereby depressing the yield. 

Three plots, 244 feet by 150 feet, containing 85-100 of an acre, 
were selected and fertilized at the rate of 1000 pounds of finely 
ground South Carolina rock, 150 pounds of sulphate of ammonia 
and 100 pounds of muriate of potash per acre. One plot was sown 
to oats and peas at the rate of two bushels of oats and one bushel 
of Canada peas per acre, one plot to oats at the rate of two bushels 
to the acre and one plot to barley and peas at the rate of one and 
one-half bushels of barley and one bushel of peas per acre. 

Name of crop. 

Oats and peas, 
Oats, 
Barley and peas, 

rrotal crop. 

2330 lbs. 

2565 " 
3200 •• 

Grain. 

700 lbs. 
689 •• 

978 " 

The plot on which the barley and peas wer_e sown produced but 
little barley, the barley plants apparently having been smothered by 
the peas. 

One of the principal objects in sowing peas and grain together is 
that the peas shall be held in an upright position by the grain; this 
office the barley did not fulfill in our experiment, and on account of 
the weakness of the straw of the barley it is doubtful if it is desir­
able to use as a crop to grow with peas. 
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TESTS OF VARIETIES. 

Prof. \'V ALTER BAL}~NTINE. 

FIELD TESTS WITH VARIETIES OF BARLEY AND OATS. 

For several years the Station bas been doing considerable work 
in testing varieties of oats and barley. Of the many varieties of 
oats and barley on trial during these years only a few have been 
considered of sufficient merit to warrant us in continuing to grow 
them. Of these there were two of barley and five of oats, which 
were sown on half acre plots with the following results as to yield in 
grain: 

I j 
~ ~ 

i Name of Variety. ~ 

'o I ~ • a) • z ~~ -1------------1-
1 I Chevalier Barley . . . . . . . . . . . . . • . . . • • . . . . . . . • . . • . • • • • . . • • . . . . . . . 813 

2 f Champion Two Rowed Barley ................................... I 1112 

3 

4 

5 

6 

7 

White Seizure Oats ................................... , , ....... . 

Victoria Oats... . . . . . . . . . . . . • • • • . • • • . . • • . . . . • •.••••.•••........ 

New Race Horse Oats •....•......•••.........•.••••..••..•.•.•. 

Clydesdale Oats .••••...•.•••.......•..•......••..••.••••..••... 

Henderson's Clydesdale ............•..........••.•••...•..••..•. 

472 

57S 

634 

450 

190 

The yields of barley were very satisfactory but owing to the attack 
of rust on the oats the results are not as favorable for any of the 
varieties as was expected from the condition of the ground on which 
they were sown and the previous yields of these varieties on similar 
plots. 
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TEST OF VARIETIES OF PEAS. 

Six varieties of peas which have not been tested previously at the 
Station have been on trial with the following results: 

-= Cl) 

~ s = z 

Name. 

1 American Champion .•.••. 

2 Yorkshire Gem .......... 

3 Sander's Marrow ...••.••. 

4 Epicure •..•..••••••••••• 

5 Melting Sugar ........... 

i3j Headerson;s Wild Summer,/ 

Cl) 

be ~ 
i:: ~ ·a Cl)_; be ,d ... -0 Cl) Cl) :§ Cl) ... it";J 

~ 
<1J -; 0 i£ o:I .'.o i:l. 

'i5.. ... .:i....c, ... ~ ~ = 0 = i,o 
0 ..c:I 

Cl) B Cl):::, ~ t\O 
~ ..d o:I ..c:I O o:I 

.q) 
:::, 

~ A !:: § A !::: Ci --- ---- ---- --- -------.---
May 301July 12 July 31 Aug. 28 12 lbs, 8 oz. Good. 

" 30 " 15 Aug. 3 " 28 18 lbs., 6 oz. Extra. 

" 30 17 " 15 s~pt. 10 15 lbs. Good. 

" 30 " 21July 20 Aug. 19 4 lbs., 2 oz. Inferior, 

" 30, " 10,Aug. 1 " 281 5 Jbs., 9 oz Inferior. 
I I I I 

30i " 131 ,, 
31 28/ 6 lbs., 13 oz. Extra. 

! 
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POTATO TESTS, 

One hundred and seven varieties of potatoes have been on trial 
with the results shown in the following table : 

I t,I) ~ 
!,{) 00 I ·== ·= .:: - 8 ~ 
~ :::: , ~ re 

.:: ..cl "' "' Name of Potatoes. ~ 'o .5: ~ 
• i:,.. ,.Q .<,J 

~ ~ ~ ~ ~ 
,J:2 O ,J:2 0 0 

s ~ sl ~ $ 
::: , °' ::SI ol ol 

z: ----------- A I z A - A 
!Advance ................ IMay Li:120,July 4 Aug. 
2 Alexander's Prolific..... " 120

1

June 25 " 
11 Beauty of Hebron . . . • • • • ! 1201 27 
4

1

8elle........... .. .. •• .. 20,,July 2 
5 Burbank Sport...... . • .. 201 8 
6 Burbank Seedling....... 120,,June 27 
7;Bonanza .. . . .... . . . . .... 120 July 8 
s

1
Brownell's Best......... 70, 17 

9iB!iss'Triumph.. .... •••• 
1
10 1 

-

lOjBeau~y of Beauties • .... 110 July ~ 
11,Clark s No. 1.. . . .. .... :120,June 2;)1 
12]Charter Oak............ :120:July 2 
131Charles Downing........ 120' " 2 
14'Cowhorn... .... .. . .. .. • • 188

1 
7 

15 D~nmore....... . . .. • • .. 1 ~o, " 11 
16 Dictator................ 1120 -
17 Delaware............... 1120 June 22 
18 Dakota Red............. 112o;July 8 
19 Early Ohio............. l20;June 29 
20 Early .Maine.... . .. . .. .. '120] " 27 
21 Early Vermont...... .. .. 120l'July 4 
22 Early Sunrise....... .. .. 120, " 3 
23 Early Essex .... . .. . • • .. 120j' 2 
24 Early Goodrich • . .. . . .. . 120 8 
25 Early Gem. . .. .. . . . .. lOO]June 27 
26 Early King..... . .. • • • .. 84 - I " 

27 Early Mayflower.,.. .. .. 91 -
28 Early Rose............. 120 June 25 
29 Early Electric . • . . . . • • • . 76;July 6 
30 Early Standard......... l20!June 27 
31 Early Oxford • . . . . .. • • .. 991 25 
32 Early Washington....... 120iJuly 8 
33 Eight Weeks.. .. • .. • . . .. 120:J une 29 
34 Empire State • . . .. . . .. . . 1201 " '25 
35 Excelsior........... ... . 78j -
36 Everitt......... .. .. .. . . 86,July 4 
37:Filtbasket.............. 2] " 2 
38 Farina................. 102 " 4 
3~ Garfield.... . . .. • .. • .. • . 120!June 25 
4U Great Eastern........... 120:July 12 
4l'IGoldFlesh .•............ 

1 

821 " 17 
4'.l Gregory's No. I......... 74jJune 25 
43 Hale's Early Peach-blow, 120!July 4, 
44 Ham~den Be~uty , .. .. .. 92'

1

.June 27 
45 Howe s Prem mm . . . • • . . 1 -
46 Howe's Comfort..... •• . . 93

1

.July 1 
47 Hall's Peach-blow... • • • • 41 " 2 
48 (mproved White Rose.... 120

1 
8 

49!frish Champion ••. , •..• · 1 66: 12 
50 fmproved Irish Cup..... 90 June 29 
51 Jackson White...... • • .. j' 120 July I 
521John Emerson's Seedling, 391 " 4 

M 
.:: 

'So 
t,I) 

;; .... 
c 

2 
ol 
A 

$ jf 
T T 
Cl) -
bJ) .e 
... 8 

..:: 00 

..._ I<+-.. 
o I o ..., ...,I ~ 

~ l~I :.:: ...... ·- r; 
Cl) Cl) ::s 
~ l:i: O' 
--- -----

12 Sept. 19135 12 !Good. 
14 " 19 I 09 ~ 11 ! 

12 " 19

1

39 IOii " 
14 " 19 78 I 4il 
15: 19, 84 112li " 
151 19: 114 12 I " • 
201 20: 45ijl3 l(nfenor. 
17! " 20 51 il4 IGood. 
12' 20 99 9 
15 20 65 7 i 
12! 20 53~ 12 
171 20 108 5!1Medium. 
171 20 119 35 Good. 
19i 20 89 7 Medium. 
191' 20 75 13 Good 
20, 201

1
101p4 \(nferior. 

20! 23 ll4! 19 Good 
171 23[ 82 21 Medium. 
171 23 80 16 " 
121 23 72 21 [nferior. 
121 23 55 20 Medium. 
121 23 67 14 Good. 
I'll 23 45 10 
12j 23 l23i 16 Medium. 
12i 23 49 i4 
12, 23 63 12 
121 23 66 24 IGood. 
12: " 24 83i 20 
121 24 55 8 

" 

121 24 70 22 
12( 24 83i 14i1Medium, 
121 24 66j 24 1

1

Good. 
12 24 65,f 19! " 
151 24 69,t1ll i'fnferior. 
15: 24 41 13,i " 
17 24 33i 6i " 
171 24 23 2i " 
15! 24 60 12§Goo<l. 
12 1 25 115! 13 Medium. 
20! 25 76 121 [nforior. 
191 25 60 15 1 Good. 
191 251 6511411 " 
20

1 

25 99 10 Medium. 
17 25 731171 Good. 
12 " 2b 13 2 " 
If> 25 86i l1 Extra. 
15J 25 35 4! Good. 
19j 25 78 15j Inferior. 
19: 25j 69 lll§IMedium. 
19' " 26 70 16 " 
20

1

1 26\1104 9ilrnferior. 
16 26 27 12 IGood 



• 
118 MAINE STATE COLLEGE 

POTATO TESTS-CONCLUDED. 

. . Ii I 21 !,I) !,I) ,.... ..... 

t>O . .=: -~ . I I I I 
.=: ~ s ?-, ~ ~ ~ 
~ :.8 ~ ~ .bl) ~ 8 

Na!l4e of Potatoes. = .._. ~ i:i.. !,I) ,.... "' 

. "Z. 0 :0 .£ :; 'o 'o 
j 'o j 'o ~ "o ~ ~ i, 
s _;g S i _;g I _;g -~ -~ ~ ::s <(! ::s <(! <(! <(! <l> Q) ::s 

z ----·---
1 

A _ z A A -1 A 
1 

::::: :::::: O' 

53 Junkins .............. :May 15 93 July 8 Aug. 16/Sept. 26_[ fd!ll6 Inferior. 
54Jumbo •....•. ····:···! " 12? - " 16, " 26 87,i 9 Medium. 
55IJerrard's Cal. Seedhng, 1 o July 3 12 '' 261 4 1 " 
561Lees'Favorite ... ...• 120June 27 12 261121 19 Good. 
571Late Beauty of Hebron,! 120 27 16 26:130!'11~ Medium. 
58MorningStar .......••. 1

1 

!20July 4 15 26jt25 [IO Good. 
591Monroe Co. Prize .... 

1 
120July 4 IO 26:127 I 6 [nferior. 

€0 1,Matchless ............. : 46 81, 16 26i 37t IOt Good. 
61jMinister ....••.....••• 

1
, I08June 25 13 26!36f2t " 

£2IMullally • .. . . . . . . . • • . 52 July 10 13 261 73pl~ Medium. 
63

1

Manhattan .•...•...••• 1
1 

83 - 2~\ 104 1}5 , " 
ti41...... . . . . . . . • . .. . . . • . 112 June 27 26)10! 20 Good, 
65 ~ew Wide Awake ....•. ! l20July l 26jn4 jI5 Extra. 
6ojNew Queen •......... i lJI 1June 271 " 26

1
131 110 

tiiiOrange Cu. White .•.••. ,
1 

l201July '*J '' 2u

1

i46121 1.viedium. 
ti8,0 K. Mammoth Prolific, 120 - 26': 109 19 
6910ld White Carter ...... 

1

, 12-0 July 2 27j 68 19 
70 Pearl of Savoy......... 120 .June 25 271 9fi 120 Good. 
7.11 Perfect Peach-blow.... 120 July 4 27, 135 23 Inferior. 
72 Purple Blush.. . . . • • • • Sf\ - 27] 74 20 Extra. 
7.1 Putnam's Beauty. .. . . 96 July 271 64 l4i Good. 
74

1
Putnam's Early....... 120June 3ol122i 19 Medium. 

75/Putnam's Select ....... May 16 86 - 30, 77 23,i Extra. 
76 Putnam's New Rose.... " 109 June 301112,i 141 Good. 
77[Pecan .• . . .• • • . . . . .• •• 78 30 62P5 " 
78jPerfect Gem . . . . . . . • • • 78 - 301 80 511 " 
79 Pride of Palestine..... 96 July 2 30 98 16 
80.1Queen of the Roses..... 120 June 22 30174 11 !Medium. 
8l 1Queen of the Valley.... 120 27 30 77 10 Good. 
821-tose's Magnum Bonum, 120 July 3 30 78 9ir " 
83'Rural Blush .. .••• .• •• 120 " 1 30 85! 12 j " 
84 1Rochester Favorite..... 120 12 3 105! 9ijMedium. 
8.:i.Red Elephant..... . . . • HO June 25 3 74 9i " 
86!Rose's New Giant...... 120 July 2 3 106 11 /Inferior. 
87 Rose's B'uty of B'uties, 120 - 3 84 lOiiMedium. 
88 Rural N. Yorker No. 2, 120 July 4 3 46! 9 Inferior. 
89 ltandall's Beauty.. . . • . 84 " 4 3 70! 22! Medium. 
90 St. Patrick.... . • • . • • • • 120 3 3 73 l 2i " 
91 Stray Beauties......... 120 - 3 110! 15 (food. 
92 Snow Queen . • •• •• •• 90 - 3 51 20 Extra. 
93 Seneca Red Jacket..... 120 July 8 3 79 lOi Medium. 
94jThorburn..... • • • • •• • • 120 June 27 3 104 144 Extra. 
95 1Thorburn Late ltose.... 120 27 " 3 86 l2i Good. 
96f Triumph. • . • • . . . • •• • • 120 July 4 3 87 12 Medi1!m. 
97fThunderbolt . . . . • . . . . . 88 - 4 79 l l Inferior. 
98 Vanguard .. .• ..•• . . . 120 July 2 4 77 17! Good. 
99,Vermont Champion.... 120 - 4 109 17 Inferior. 

100:watson's Seedling..... 120 June 'l.7 4 91! 18 Medium. 
lOli.White Star............ 120 July 12

1 

4 102! 15 Inferior. 
102'

1 

White Elephant... . • • . 120 " 4 4 108! 24 
l03 1White SeeJling.... •••• l'l.0 8 4123! 6 
104 Windoser's No l....... 100 2 4 39! 6i1Good. 
l05!Wood Ants.. . . . . .• •• 78 [ 4 51 19 " 
I06;Wall's Orange •..••...• , 120 July 4'! " 4 77 16! Medium. 
107 White B'uty of Hebron, l20June 27 '' 4113! 151Good. 
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REPORT OF BOTA~IST A~D E:N"T0110LOGIST. 

Prof. F. L. HARVEY. 

The work of the division of Botany and Entomology, the past 
season, has been in the directions indicated below: 

BOTANY. 

1. Germination experiments. 
purity of seeds sold in Maine. 

To determine the vitality and 

2. Testing varieties of grasses. To determine their adaptability 
to Maine. 

3. Consideration of potato blight. In an exigency bulletin and 
more iu detail for this report. 

4. A compilation (for this report) of results of experiments on 
apple scab, made under the auspices of the Agricultural Depart-
ment, Washington, D. C. 

5. Examination of fungi affecting fruits, sent for determination 
by fruit gro"rers. 

6. Examination of weeds, grasses and other plants st.>nt for 
determination. 

7. Collection of herbariu m specimens of grasses and other economic 
plants. 

8. Collection of seeds of weeds and other plants, for use in nam­

inglseeds. 
9. Paper-"' Fungi Injurious to Fruits." Read before the State 

Pomological Society, and to appear in its annual report. 
10. Consideration of false flax and rih grass in this report. 

ENTOMOLOGY. 

11. An exigency bulletin on the apple maggot. 

12. The Apple Maggot.-An extended article for this report. 
13. Paper-"The Apple Maggot.'' Read before the Pomological 

Society at Norway, Me. 
14. Preliminar)' study of a scale insect affecting the elms in 

Maine. 
15. Preliminary study of the White Marked Tussock Moth and 

the Fall Web Worm. 
16. Study of the codling moth to lParn whether there are two 

broods in~Maine. 
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MISCELLANEOUS. 

17. Answering of many letters about insects, plants, fungicides, 
insecticides, spraying and spraying apparatus. 

18. Article on spraying and spraying apparatus for this report~ 
That portion of the work mentioned above, which is completed• 

and is of enough importance, is considered below. When compar­
ing the work of this Station in botany and entomology with that of" 
others, it should be remembered that the botanist and entomologist 
gives but one-third of his time to Station duties. .Mr. F. P. Briggs 
as assistant, bas rendered efficient service in conducting germina­
tion tests, looking after the grass plots, and collecting for the 
herharium. Correspondence regarding plants and insects, especi­
ally injurious fungi and insects, is solicited. Directions for sending· 
specimens may he found in Station Report, 1888, p. 194, or in 
:Maine Agricultural Report, 1888, p. 158. I desire to thank the 
citizens <5t the State for the aid they have given me in the prosecu­
tion of my work, and also to thank the director and other Station 
officers for their co-operation and encouragement. 

GERl\UNATION EXPERIMENTS. 

The germination experiments conducted the past season were a. 

continuation of those performed and reported in 1888. They were 
conducted by l\Ir. F. P. Briggs in the same manner and with the 
same apparatus described in the Annual Rep<?rt for 1888, p. 102. 
They were undertaken for two reasons: to test commission seeds, 
offered for sale in Maine, that were not examined in 1888; and to 
investigate a complaint from Aroostook county that dealers in that 
section were selling poor seeds. 

For the first purpose we selected seeds put up by J. B. Rice, 
Cambridge, N. Y. ; E. W. Lyman, Springfield, Mass. ; A. H. Dun­
lap & Sons, Nashua, N. H.; and Lewis Atwood, Winterport, Me., 
and offered for sale on commission in Orono, Me. The detailed 
results of these tests are shown in the general table, numbers 151 to 
190 inclusive. Below is given a special table showing the seeds. 
tested, the per cent. of each kind that germinated and the average~ 
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Conipamtive Results of Garden Seecls Tested. 

Seeds Tested, . ~ I 00 • I g I,() • .e- . ci. .£ ..i::i ~ = ee ;:, ~ ~ ·- ee I 00 o ~ j ~ ~ ~ e s ~ t ~ 

] 
~.~ 
i:i.. 8 
a, .... 
l,(J<l> 

e~ 
a,"'-' 
> ~ 
<~ j 6 ~ ~ 6 ~ ~I~ 6 ~ 

------------- , __ -- -- -- -- -- --1-- -- -
Rice'~, commission......... 46 90 68 58 81 74 841 88' 45 81 

98 1, 74, 10 52 361 79 78'. 76 56 921 

71.5 

i I I 
%i o r,8I' 41 73

1

1 62 82' 6 57 60i 
' '1 I I 

I i 

0 91 32
1
1 0 0 4 57, 80 221• 481 

I , I I 

Dunlap's, commission ...... . 65.l 

Atwood's, cormnission .....•. 53.a 

Lyman's, commission .....••. 33.4 

The above table shows, that Rice's seeds were the best, that 
Dunlap's were second, Atwood's next and Lyman's much below the 
others and very poor. Rice's seeds were all good Dunlap's seeds 
were all good excepting the celery. Leaving this out the others 
are nearly equal to Rice's. Atwood's cabbage and radish seed were 
the poorest tested and ri·ery poor. Leaving those out the others 
make a better showing, thougll inferh.h to either Rice's or Dunlap's. 
Lymsn's cabbage seeds wPre the best tested and his radish seeds 
next best, but all the others were poor and none of the lettuce, 
parsnip and onion seed sprouted. 

Among the seeds obtained from Aroostook county were some put 
up by the above dealers which has enabled us to farther test their 
quality. Lyman's seeds are not sold to any extent in Aroostook 
county. Tt10se of Parker & Wood and Delano Moore, Presque 
Isle, Me., and Oscar Holloway, Auburn, l\le., are sold. They are 
includerl in the table given below: 

'Ii I j! ~I 1~ 
I I i I I c ~ I~ 

. I~ ·1 . · . I , ~ : . l·CI)· 
a, i:i.. • 0 • • 0 IO >.. I~ 

l
·c., ,bll.:.. ·-1. c,..""' ..c:: ~ ..... 1, ,_ ..c:: ...: ! ..... = . "' ;:::: I = ~ -- = "' . ""' , ..... , c., ""' -11> I!; ~ ~ ~ -~: E 8 ;; t ~ ·;:I* 1

~ 8 ::: ~ 
<I> C\l <l> <e ~ , ;j O <= <= <I> <e !!:: <I> ·- ~ <l> 

Seeds Tested. 

~ 10 o ~ )o •E-< E-< ::c; o .::Q ·F.J ,oo 
1

1~ E-< < ~ 
----------1----1-,--1--1-----­
Rice's, commission •..•.....••••.••.•••• 83 85 23 58 84172 99t83 46 77 66 85: 

Dunlap's, commission................. 79:48 - 40134170 -183 57\81 I f I 

Atwood's, commission ................ •· 131/96 -I 3 -1791231 •I +• 11 I 
Delano Moore's .................... •••• - - - 82 -?9 - 82 84 _

1

;90 8193! 

Oscar Holloway's ....•.•.••. • • • • , • • • • ·,, - - - - - \ - - - 89 97 70194 

Parker & Wood's .............. , •• ••··•• -1 - - - -1- - - - - -77 9/76 
I I J I I I I I I 

24 
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The above table confirms the statement regarding the relative 
quality of Rice's, Dunlap's and Atwood's seeds. The garden seeds 
of Delano Moore, grown in Aroostook county, showed a high germi­
nation per cent. and great vitality, but the Timothy and clover seeds 
were a little inferior to others tested, though good. Those of Oscar 
Holloway and Parker & ,v ood did not include garden seeds, but 
their seeds of forage plant8 were of excellent quality. 

For the pupose of easy comparison we reprint the table showing 
the result of work done in 1888. 

Gompm·ative Results of Garden Seeds Germinated. 
------ -------------·· ------------· 

Chick's Dunning's Emer~o~'s If Ferry's Iowa Seed ~ep. Ag-
d . d . comm1ss1on d . Company's nculture 

sie l~n s~e l~n seeds in see ks ;n seeds in seeds in 
u · , u · packets. pac e s. packets. packets. 

--1~--- ~ 
~ I ~ . ~ ] ~ 1

1 ~ ~ ] ~ ] ~ ] 

.! C) ~ CJ .2: c ~ ~ ~ I'.".; ~ 10 

OCJ ... I 00. I s-. • 00 I s-. • 00 s-. . 00 s-. • 00. s-. • 
.S ~] 2 1 ~;~ .S &'2 2 &] ~ &'g ~ &] 
~ Q) ~ ~ l c:> ~ ~ a, ~ ~ a,) ~ ~ c:> ~ ~ Cl)-~ 

·.:: blli:: z I blli:: z bile '..:; blli:: z c,.oi:: '..:; c,.oi:: 
cD Cd ..... I CD I c:. ..... Q) ,,:$ ..... il) cj ·- CD = ·- CD d ·-·- ... a ·- I ... a ..... ... a ..... ... a ·- ... a ..... ... s s-. a,) s-. I s-. Q.) J-, ...... (D s-. s-. Q) s-. s-. ~ s-. Jo.I /l) s-. 

Name. 

<ll >., I <ll >., <ll >., ~ >.., d >o, <ll >., > <M :>,1-,i:;c,.o :>, -0::c,.o :>, -0::c,.o > <bll :>, <c,.o 

Lettuce... . • · 1 l 99 · 1 1 
1 

77 1 10 J 98 2 90 

Turnip.... . • • . 1 76 1 j 29 1 97 1 71 

Cabbage ...••. 

Parsnip.······ 

Celery .. ,.····· 

Onion ...... . 

Beet ......... . 

Carrot ..•....•. 

Tomato ....... . 

69 1 
1 

88 1 92 1 73 - 4 80 

44 1 ! 34 1 49 1 70 

27 

74 

63 

1 I 62 1 48 

1 I 62 1 95 1 67 

1 I 18 1 77 1 76 

1 I 51 
I 

-1 

48 60 

1 I 60 

6 66 

4 1. 58 

To investigate the complaints from Aroostook county, seeds were 
purchased from John Watson, Houlton, Me., E. Merritt & Sons. 
Houlton, Me. ; Charles Wilson, Houlton, Me. ; A. H. Fogg & Co. ; 
Houlton, Me.; J. A. Miller, Houlton, Me.; J. F. Hacker, Fort 
Fairfield. l\1e. 

An examination of tbe general table, Nos. 2()5 to 293, will show 
that the most of the seeds sold in Aroostook are commission seeds 
put up by various growers and dealers in and out of the State. The 
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question then is largely what seeds sold in Aroostook are those of 
reliable growers, and what dealers handle them. The tables show 
that the garden seeds of Ferry, Rice and :Moore have a high germi­
nating power, that Dunlap's seeds are not quite so good, that onl.r 
about 50 per cent. of Atwood's seeds will sprout and that Lyman's 
seeds are very poor. The garden seeds from Delano Moore were 
grown in Aroostook county and showing such vitality they give a 
promising outlook for Maine seed growers. 

RE)IARKS. 

The most of the seeds offered for sale in l\Iaine are not grown iu 
the State, but are sold by g: owers outside of the State directly to 
the farmers, or are sold on commission hy dealers in the 8tate. 
0Lher seeds grown outside the ~b.te are purdiased in bulk by whole­
sale l\laine seedsmen and by them retailed loose, or in packets. 
Reliable seedsmen, in the autumn or winter, gather the seeds not 
sold hy ('Ommission merdiant~ and replace them by new. The seeds 
ofkrtd by some dealer,,, would indicate that old seed is re-dis­
tributed. It is to the int1-,re1:,t of grower,,,, wholesale dealers and 
pat'kers to sell good seed, for a reputation cannot be sustained with 
inferior seeds. It is to the interest of t'.Ommission merchants to 
hanr1le only reliable seeds. Failure of crops from poor seed is liable 
to create suspicion. The tests made by the 8tation confirm the 
judgment of growers, for those seeds found to be poor, are the ones 
the farmers suspect and the merchants will not recommend. w-e 
need no 8tate law to regulate this matter as it will sooner or later 
regulate itself. Farmers by al ways selecting good seed will drive 

poor seed from the market. 
The object of testing seeds at the Station is to point out reliable 

growers and those dealers in 1\Iaine who put up, or handle on com­
mission, the seeds of reliable growers. ,Ye do not conduct these 
experiments to test the honesty of seedsmen, but in the interest of 
both planter and seedsmen, that the grower may know what seeds 
are reliable a11d that the dealer may know where tu , htain them. 

Our tests show that the seeds of some dealers, wberenr taken in 
the State, have a high germinating power, while the see<ls 1,t urhers 
are invariably poor. Most commission merchants offer for sale the 
seeds of several growers, and it is the object of germination tests 
to show which growers puts up the best seeds. There is not care 
enough taken by many farmers in the selection of seed. ,vhere no 
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preference is expressed the merchant is liable to riispose of the 
poorer seed. Farmers are sometimes in a hurry, and when the 
seed they usually plant cannot be readily had they take almost 
any kind. The selection of seed should be done before the rush of 
planting time, when care can be exercised. Our advice to farmers 
is to never buy s~erls of doubtful character, and to dealers never to 
handle them. Ry working together, poor seed will be driven from 
the market, the business of reliable seedsmen become less precarious 
and the crops of the farmer more certain. 

It should be remembered that the seeds tested were germinated 
under the most favorable conditions, and a larger number sprouted 
than· would grow if planted in the ground. Two things may be 
learned from this: First, seeds which show a low vitality and 
germinating power with such favorable conditions would not ger­
minate· well in the ground. Second, seeds grown in a warmer 
climate may nearly all sprout in the germiuator, but not come np 
well wllen put in the grountl, or at least not produce a goon crop; 
beeause they are not adapted to our climate. Good seeds grown in 
our latitude, if they could be obtained, would be the Lest to plant. 

:HOLDY SEEDS, 

The apparatus used was scalded after each experiment, to destroy 
all germs of fungoid growth, but the seeds themselves, especially 
the poorer ones, contained spores which produced mold in two or 
three clays. As seeds sprouted after being covered with mold for 
more than a week, it was supposed the surtace mold did not affect 
their vitality. But to test the supposition, and also to see if any­
thii:g could be found that would destroy the spores without injur­
ing the seeds, a solution of corrosive sublimate in slcobol was 
tried. One part of the solution was diluted with ten thousand parts 
of water and the seeds dipped in this, then washed with water that 
had been boiled. In these, cases the seeds did not mold nor did the 
solution injure them in any way as far as could be seen. About the 
same number sprouted as when the corrosive sublimate was not 
used. Only a few experimems were tried and these seemed to show, 
that the solution was neither beneficial nor predjudicial to germina­
tion, though the mold might affect the growth after sprouting. 
More extended trials might show different results, and such may be 
undertaken another year. 
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EXPLANATIONS. 

1n the following tables these abbreviations for the growers of seeds 
are used: Rice, J. B. Rice, Cambridge, N. Y.; Lyman, E. W. 
Lyman, Springfield, Mass.; Dunlap, A.H. Dunlap & Sons, Nashua, 
N. H. ; Atwood, Lewis Atwood, Winterport. Me. ; Dept. Agr., 
Department Agriculture, ·w ashington, D. C. ; Moore, Delano :Moore, 
Presque Isle, Me. ; Holloway, Oscar Holloway, Auburn, Me. ; P. 
& W., Parker & '\\~ood; Ferry, D. M. Ferry & Co., Detroit, Mich. 
Numbers 151 to 190 inclusive were obtained in Orono, all of one 
dealer. Numbers 193 and 194 are two varielies of cauliflower seed, 
sent to the Station by H. A. Marsh, Fidalgo, Wash. He claims 
that the seed can be grown at half the cost of imported seed. It 
not only shows a great germinating power, but also high vitality, 
as nearly all the seeds sprouted in two <lays. 

Numbers 20.i to 216 were obtained from John ,vatson, Houlton, 
Me. ; 217 to 246, of E. Merritt & Sons, Houlton, l\Ie. ; 247 to 256, 
of Charles Wilson, Houlton, Me. ; 257 to 268, of A H. Fogg & 

Co., Houlton, Me.; 269 to 293, of J. A. l\Iiller, Houlton, l\Ie.; 294 
to 309, of J. F. Hacker, Fort Fairfield, Me. 
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00 

151 
15:! 
)5:1 
154 

155 
156 
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Description. 

Commission Seeds Purchased in Urono, Me. 
LETTUCI<:. 

165 B:arly Curled Silesia, Rice ..................... , 
Hili •• Lymi1n, .................. . 
l!i'i 8imp~on, Dunlap ................. . 
lti8 Lee's Immense Haruy Green, Atwood ........... . 

CABBAGE. 
Hi\J Fottler's Improved Brunswick, Rice ............. . 
170 Premium Flat Dutch, Lyman ................ .. 
171 Improved Low Flat Dutch, Dunlap ........... .. 
172 Early York, AtwCJod .......................... . 

CELERY 
I5!J 173 Boston Market, 
160 174 

Rice... . ...•••..••.•••..•..... 
Lyman .........•• 

Hil 175 Dunlap ...................... . 
162 l 7ti Atwood .•...•••...•.•.....•. 

PARSNIP, 

163 177 Long White Dutch, Rice ...................... . 
164 178 " " Lyman ................... .. 
165 17\l " Smooth, lJunlap ................... . 
l(i6 ltW " l!ollow Crown1 Atwooq .•• , ..•...••.• , •.... 

·: I . 
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3JI 61 
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ol 1! o\ 
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s1I 167118rollow D,nms, Rico •..••••••••••..••••••.••.. 6 8 27 0 0 0 1 0 5 4 
168 182 " Lyman ......................... .m[ 0 0 0 

!I 
0 0 0 o, o: 0 0: 0 701 0 

169 183 " Dunlap ........................ .347 6 6 111 14 ), 0 0 0 01 01 0 0 0 40 36[ 
170 184 " Atwood ........................ .290 8 

191 
12 31 0 0 0 0 

:1 

ol 0 0 0 o! 73, 4 

I 
I I TURNIP. 

01 21 
I 

I71118Tki.ving's Pu,plo Top, Rico •.......•..••.•••.•.. .281 481 13 5 l 2 2 0 01 0 1 0 201 74] 3 
172. 186 Carter's Improved, Lyman ...................... .293 01 01 0 0 2! 0 0 2 0 01 01 0 0 0 34 ( 
1731 187 :,kirvrng's Purple Top, Dunlap., ..•.••• , . , , , ..•. • 2781 l I 631 7 2 2i l 0 I I ol 01 I 0 0 17 i, 79: 2 po. 
1741 188 Shamrock, Atwood ............ , ................ .306i 0 s1l 11 5 4[ 3 2 2 0 o[ 

31 
0 1 0 311 621 6 Q 

~ 
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I 

:I J 0 
TOMATO, i r1 ml 1891Mikado, Rico .•...•.•••.....•........•..••••••• • 2491 0 3 14 61 

3:1 
0 0 0 0 ii 0 0 0 84 4 r 

i-l 
176 l\lO Triutnph Acme, Lyman ......................... • 258, 0 l 0 14 2 0 l 0 0 0 0 29 57 5 r1 
177 191 Early Perfection, Dunlap ...................... .'65 0 0 0 56 161 ! 2 0 0 I 0 0 0 0 9 78 4 ~ 

·:1 

_... 
l 78 192 Trophy, Atwood . .. . . • . . .. . . .. .. .. . .. . . ...... .282 01 0 0 46 l 2 I 0 0 0 0 0 20 82 5 r 

KADISH. H 

JI 
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1791 1931 ""'Y Soa,1,t !•rnip, Rico .....•....•.•.....•••. .9601 7 68 8 1 0 1 0 0 0 0 0 0 0 88 2 ~ 

1. 295 1 9 45 l~ 6' 0 1 0 0 0 0 0 0 0 80 3 M 180 194' London Long Scarlet, Lyman .................... 
bl ;,j 

181 l\!5 Early Long :::icarlet, Dunlap. . •••..........•• 1.340: 0 32 25 5 5 l 31 0 0 0 0 0 0 01 76 3 ...... 

18:l 19ti Early Scarlet Turnip, Atwood ................... ,900\ 0 0 0 0 • J 1 0 0 0 0 0 0 0 
01 

6 ::::: 
M 

.,I 
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CARROT, i-l 

1831 197 [ [m prnvod Loog O ,a ngo, R ioo ••....•.••••.•••..•. .100 0 0 0 29 10, 5 1 0 0 0 0 0 0 0 35 [fl 

i-l 
184 1981 " " " Lyman ................. .132 01 0 0 5 111 

5 ~I 0 0 0 0 0 0 0 54 221 ..... 
185 199 Dunlap ................ .110 0 3 35 10 2 1 2 1 0 0 0 0 14 56 6 

....., 

186 200 Atwood, ................ .106 i1 0 3 36 
121 

4 1, 1 0 u 0 0 0 0 21 67] 5 0 
I :..: 

BF.:ET. i 
181 20roning's Eady Blood, Rioo •.•••....•••..•••.••• 1.585 0 0 l 30 2s1 15 2 2 0 0 0 0 2 1 13 811 5 
188 202 " " " Lyman •...•••.•••.•..•••• 1.481 0 0 0 17 191 6 2 2 l 0 1 0 0 0 30 48 1

, 6 
189 203 " " " Dunlap... . .•.•.••.... 2.445 0 0 0 24 291 27 8 3 0 0 1 0 0 0 4 92i 6 
190 204 •• " " Atwood....... . .......... 2.1071 0 0 0 9 25 '.LO 3 2 0 0 l 0 0 0 30 60 6 
191 205[Salsify, Hice ................................... 1. 2301 i1 0 35 16 l I 7 3 1 0 0 0 2 0 l~i 66 4 
192 206 '' Lytnan ................................ 1.026 0 0 0 li 0 3 I 2 0 0 0 0 0 1[ 7 

f,-l 
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Sent by H. A. Marsh, Fidalgo, Washington. lst 2d 3d 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th z 
CAULIFLOWER ol trJ 

193 207 American Snowball, Marsh ...................... .402 82 II () 0 0 0 0 0 0 0 0 0 0 96 2 00 
194 208 Erfust Earliest Dwarf, Marsh .•.......•••....... .348 95 2 I 0 0 0 0 0 0 0 

01 
0 0 0 99 2 e-3 

>-
e-3 

Obtained from Dep't Agr'l, Washington, D. C. t,:J 

ONION. c 
l9;i 209 Early White Nocera, Department Agriculture ..•• .323 0 2 41 15 4 2 0 0 0 1 0 0 0 0 66 4 0 

r' 19ti 210 New Aduatic Barletta, " " .400 0 7 II 31 3 1 3 0 () 0 0 0 0 0 6 56 5 r' 
Hl7 211 Flat Maderia, .384 0 0 66 12 8 0 l 0 0 2 oi 0 0 0 4 89 3 t<1 

Q 198 212 Giant White Italian Tripoli," .324 0 18 34 16 9 2 0 0 0 I O; 0 0 0 lL 80 8 t<1 
19!:J 21J " Blood Red Racca, " .391 0 10 55 15 4 01 0 () 0 I o, 0 0 0 4 85 s 
200 214 Early White Queen, .387 0 40 59 0 0 01 0 0 0 01 

I 0 0 0 0 99 3 
201 215 Mammoth Silver King, .375 0 25 68 4 0 01 0 0 0 0 0 0 0 0 97 3 
202 216 " Pompeii, .376 4 57 10 2 I I 0 I 1 I 0 0 0 9 78 2 
203 217 Giant Yellow Globe Racca, " .424 I 9 69 14 3 0 0 0 0 0 0 0 0 0 0 96 3 
204 218 White Maggiajola, .312 0 22 51 15 1 0 0 I 0 0 0 0 0 0 0 90 3 

Obtained of John Watson, Houlton, Me. 
or 205 219 Hollow Crown Parsnip, Moore .•...•••••.• , •.... .452 0 0 1 6 23 24 16 8 0 3 1 0 0 10 82 6 

206 220 Early Eclipse Beet, .................. 1.528 0 0 0 25 

"I 
20 5 0 I 0 1 0 0 0 8 84 5 

207 221 " Cory t5weet Corn, ................... 29,582 0 0 0 13 45 
211 

8 I 2 0 0 0 0 0 0 90 5 
208 222 Ox-heart Carrot, .................. .143 0 i) 62 ]3 I 2 0 0 0 0 O, 0 0 0 0 83 3 
209 223 American Ruta Baga Turnip, Moore .••• ........ .293 90 5 4 0 0 0 0 0 0 0 01 0 0 0 0 99 I 



210 2'24 Oanvers, Carrot, " ............ .1021 401 30 101 0 1 0 01 0 0 01 0 0 0 0 (j 
811 

2 
211 225 Red Clover, " ............ .175 35 35 9, 2 0 0 0 0 0 o; 0 0 0 0 0 BL 2 
212 226 Timothy ............ .031-l] o' 28 32, 33 0 0 0 0 0 0 0 0 0 0 0 93 3 
213 227 Red Clover, Holloway l •••••••••••••••••••••••• .145 51: 20 18 0 0 0 0 0 0 01 0 0 0 0 0 89 1 
214 228 Timothy, ,, .......................... .032 0 24 56 16 1 0 0 0 0 o; 0 0 0 0 0 97\ 3 
215 229 Alsiko Clover, . . . . . . . . . . . . . . ~ . . . . . . .. . ... .0581 43 20 6 1 

i1 
0 0 Q 0 01 0 0 0 0 9 70 2 

2lti 230 Pea-vine Clover, Ilolloway ••..••.••..•••..••.••• .165 701 20 4: 0 0 0 0 () 0 0 0 0 0 0 "I 1 

I 

I 
I 

i 

Ji, Merrill ~ Sons, Houlton, Me. I 
217 231 Sweet Fodder Corn, P. & W .•• ................ 19.000 0 0 3 36 25 5 1 I 0 0 1 1 0 0 

ii 
() 72 5 >-

218 232 Sanford Field Corn, ..................... 36.725 0 0 3 42 24 1 2 1 u 0 0 0 0 0 73[ 5 Q 
::cl 

21\J 233 Marblehead ~ .. . . . . . . . . . . . ....... :rn .152 0 0 0 18 31 17 2 0 0 0 0 0 0 0 68 6 8 
220 234 Oro~by's .[i]arly Sweet, Rice ..................... 21 .130 0 0 II 35 29 8 l I 2 0 ~I 0 0 0 0 76 5 d 
221 236 Red Clover, P. & W •...•••..•....•••••..••.... • l 73 7 20 301 7 6 4 21 l 0 0 0 0 

ii 
12 77 3 ~ 

222 236 Alsike " .... , , . . . • • • • . • • • . • •..•• .0.'>61 40, 20 13 0 2 1 ()!, 0 0 0 0 0 0 0 76 2 d 
22:l 237 Timothy, .......................... .033 1 0 30 38: 27 0 0 01 0 0 0 0 0 0 0 95 3 ~ 

'.!24 238 Dewing's Blood Turnip Beet, Dunlap ........... 2. 21 I o' 0 01 Lit 35 lti 3! 6 0 0 1 1 0 9 SL 5 ..... 

o! t"' 
225 239 " .. " " Ferry ...•••.•• , ••• , 2.30 I 0 0 10 23 37 111 3 I 1 0 0 0 0 7 86 ti 
226 240 Long Smooth Parsnip, Dunlap ....•..•••..••..•• .388 01 0 U, I 8 9 121 7 2 2 1 0 1 0 50 43 t.zj 

ol ~ 
22i 241 " Fist Dutch " Ferry ................... .392 0 01 l 5 lo l~I 7 8 2 3 2 0 0 37 54 11 "d 
228 '242 Early Prize Head Lettuce, Dunlap... . ••.•••.••• .1601 Oj 14 2' 13 9 10 4 5 8 0 I 0 0 22 70 li trl 

22\J 243 White Head Lettuce, Ferry . . • • • . • ll8, O! 78 11 I 0 l 2, 0 u 0 0 0 0 0 0 83 2 ~ 
230 244 Stone Mason Cabbage, Dunlap ...•••..•• ....... 3,111 01 10 16! 7 3 4 3: 3 0 I 1 0 0 0 0 48 ~ 

:3301 1 I tr: 
2.11 245 Late Flat Dutch '' Ferry ...••.... ........... 29 tili l I 2 ~I 0 u 0 () u 0 0 3 95 3 ~ 
23'! 246 Long Orange Carrot, Dunlap .•••.•• ........... ,0951 ~I 8 15[ 23 2 6 0 0 0 0 u o· 0 0 57 6 H 

233 24 7 " " " Ferry ...................... , 1 LB] 4 12 2:i 9 3 2' 'l. 0 0 0 0 0 0 16 57 5 [fl 

234 248 Purple Top Turnip, Dunlap ..•••.•• • 200 31 10 :.!II 14 3 4 2! 0 0 0 0 0 0 0 0 57 5 H .... ..... ..... ..... 
235 249 " " " ~erry. . . . . • • . • • • . ••..••.••. • 2801 0, 10 321 11 i 5 31 0 0 0 0 ll 0 0 0 65 4 H 

236 250 Phinney's 1!.:ariy Watermelon, Dunlap ............. 3.600 0 0 oi 0 
2~! 

3 :JS' 10 l 0 0 0 0 0 48 52 8 8 
237 251 .\fountain ~prout Ferry .•.•• , ... ... 4.512 0 0 u ti 5ti o: 4 0 0 0 () () o[ 10 86 6 ~ 
238 252 Early lied Globe Onion, Dunlap • . • , ... ········ .368 4 16 101 2 01 0 o] 0 0 0 0 

~\ 
0 

~I 
15 32 

239 2:'>3 " Long Scarlet H.adish, Ferry ............... 1.412 11 54 6 3 ~I 1 o: 0 0 0 0 0 0 68 2 
240 2.14 Five varieties l{adish, Rice • . •. ............... ,948 

f I 
68 6 1 0 0 lJ 0 0 0 0 0 83 2 

241 25,) Livington's Perfection Tomato, Ferry .•...••.•.• .292 ~I 4 3ti 

~1 
4 41 0 2 0 2 () 0 ~I 40 72 5 

242 256 New lJwarf Cham pion " Kice ............ • 298 30 61 3 l' 0 0 01 0 0 0 0 99 4 
243 257 Tupple Curled Parsley, Ferry • . . . .. ............ • 175 oi ol () 0 01 0 o! 0 0 0 0 0 0 01 0 0 

I 

2( 244 '258 Burple's Kuby King Pepper, IHce ....••..•.... , tii.-1 ol O' 0 () o! 
~1 

4: 10 8 l I 0 72 28 
24.'") 259\Gregory's Early Mammoth Cabba~e, l{ice ...••..•. .330 50' 25! H 2 01 o: 0 0 0 0 0 

01 
8;11 01 ~I 

II I -246 260 White Plume Celery, H.ice ...................... .040 01 ol 0 0 2 10 7, 3 l o, 0 ol 0 28 23 N,; 
<:.C 



Results of Germination Tests---Continued. 
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8 ::s Description. 
::s .: 
s:l s:l 
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.a 
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..c::r"' 

Number of seeds sprouted each day. i 
~ Q 

'"O Cl) 

.: 0 

l i ~'8 
.~8 
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::=: ~ 
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Cl) Jg 
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Purchased of Charles Wilson, Houlton, Me. 
247 261 Long Dark Blood Beet, Atwood • . • • • . . • . . • • • . . . • 1.834 
248 262 Mountain Sweet Watermelon, Atwood .....•••.•.. 

1

10.510 
249 263 Student Parsnip, " . . • . • • • • . • . . .410 

~d '13d 14th -·5th tith7tb~h---;:h lOth 11Uhl2th )3thmhl-- -- -
0 0 2 18 l:l 7 3 :l O O O O O 01 52 44 
01

1 

o u o o o o o o o o o o o
1 

o o 
0 0 0 0 0 U l O O 2 0 ll U O 9J 3 

oil 20 3 2 1 i 1 1, 3 o o o o u o ol o 85 250 264 Golden Ball Turnip, " . • • • . • • . . . . . .198 

25 2 266 Early Scarlet Ha dish, . • • • . . . . . . . . • 900 
2511265 Skirving's Purple Top Turnip, . . . . . . . . • . • • • 275 Ia 20 14 6 2 8 4 I I 2 I O O U I 8 7 2 

0 0 I l IO O O IO O lJ O O O 4 
253 267 English Broad Leaved Sage, . . . . . • • • . • • • . 724 0 0 0 0 0 0 l 2 2 0 I O O o) 90 6 

2541 268IFlat Dutch Cabbage, . • . . . . . . . • • • • 285 1 74 13 3 2 l 2 0 0 0 0 0 0 0 0 96 
of o o o 1 3 4 3 5 5 2 o o o 8 2.1 
of 10 .i I 13 l O O O 2 U O O O 26 30 

I 

255 269 Smooth Red Tomato, . . . . . • • • . • • . .330 
256 210!curled Silesia Lettuce... . . . . • . • . . • • . . . . . .. • . . . . .150 

I Purch,,sed of A. H Fogg~ Co., Houlton, Me. 
257 2711Blood Turnip Beet, Rice.... .. • • .• .. . • • • . • •• •• .. I.550 O: O 
258 272 Long White Dutch Parsnip, Rice.... . • • • . . . . . . . . .41 i o1 O 
259 273 Simpson Lettuce, " . • • • . . • . . • • • . . . . • lti4 of 63 

-mi ~~f W'eet~~rr~~~l~w;:~ i 0
:~·n, " .••• : : : : : : : : : : : : 

22 :~1~ 1~i 3~ 
2621 276 Flat Dutch Turnip, . . . . . . . . . . . . • • • • 210 121 15 
2631277 F,arly Scarlet Radish, . . . • . . . • . • . . •. .880 fl! 70 
264 278 Henderson's 1£arly Cabbage, " .• • • . . . • .• • • .... .413 56 :.!4 
265 2i9 Short Horn Carrot, . . . . . • •• . . .. . • • • .125 0 0 
266\ 280 White Clover. . • • • • . . • • . . . . . • • • . . • • . . • . .. • . . • • • • 054 51 26 
2
26

67
8 

2
2
s
82

1 ARlesd1ke • • . . • • . • • . . . • • . • • • . . . • . • • • . • . . . . . ._u
14

6!I 36 I 2 
, •.•• , .• ,~ .• , ... ,., .... , .• ,!.,t,•••• ..., 4Q 30 

0 

0 
3 
3 

39 
2l 
4 

12 
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10 
14 

17 
0 

10 
2:t 
7 

14 
3 

2~1 

ii 
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0 
4 
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I 
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I 
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20 
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0 
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I 
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,'i 
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I 

I 
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0 
~ 

J 
0 
0 
0 
0 
0 
0 
0 
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ll 

0 
I 
0 
0 
(J 

0 
0 
0 
0 
0 
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0 
0 
0 
() 

0 
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0 
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0 
0 
() 

0 
0 
0 
() 

0 
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0 
0 
0 
u 
0 
0 
0 
0 
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() 
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14 
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0 
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I Pu,ch.,,d ,f J. A. Mill", H,ult"', M,. 
28

1 

ii 
ol 01 ol 269 283 Stowell's Evergreen Sweet Corn, Ferry .•..•••.••• 22.576 0 0 I 40 28 2 0 0 

o\ 
0 0 99 5 

270 284 New Cory Rweet Corn, Rice ...•••..••.•••.•••.••• 21.428 0 0 0 s! 38 21 14 31 I 0 0 0 0 87 6 
271 285 Dark Red Eclipse Beet, " •. , ................... 2. 237 0 0 12 

:11 

11 10 1 o! 0 0 Oi 0 0 16 84 4 
272 286 Mammoth Cabbage Lettuce, Rice .•...•...••..•. .173 0 81 5 1 0 0 01 01 0 0 OI 0 0 0 91 2 
273 287 New Volunteer Tomato, " ............... .337 0 11 65 2 0 0 0 o, 0 0 o' 0 0 0 91 3 
274 288 Burpeo's Ruby King Pepper, " ................. .666 0 0 0 0 I 8 5 51 2 1 21 l 0 75 25 
275 289 Blood Turnip Beet, Dunlap •..••...•...•.•••.... I.450 0 0 0 20 24 15 8 3 0 2 0 11 0 0 15 73 6 
276 290 Silver Leaf Beet, " ..................... 1.770 0 0 0 231 36 11 8 1 2\ 0 1 Oj 0 0 14 82 5 
277 291 Winingstadt Cabbage, " ...................... .312 

8~1 
0 4 ~! 2 2 5 3 21 2 2 1 i 0 0 75 25 ;... 

278 292 Purple Top Turnip, ,, ..................... .304 2 2 2 1 0 0 o\ 0 0 0 0 
i) 

0 90 1 Q 

279 293 Early Scarlet Radish, '' ......... ········ .... 1.421 ~! 68 8 3 2 1 0 01 0 0 O' 0 0 83 2 ~ 
280 294 " Red Globe Onion, Dunlap ................. .323 17 15 0 0 0 0 01 0 0 0 0 12 361 

0 1 o, 
d 

281 295 Prize Head Lettuce, " ..... ········ .... .168 9 7 22[ 27 5 2 0 61 4 0 o' 0 o\ 0 82 5 ~ 

282 296 White Smooth Parsnip, .418 0 0 i1 4 8 9 7 
g\ 

3 1 ~I 0 

i1 
63 37 ~ ····· ........... 0 Q 

283 297 Blood Turnip Beet, Ferry. . . . . . . . . . . . . . ..•.. 2.120 0 0 1 30 33 7 91 0 1 0 11 89 6 ~ 
284 298 Long Orange Carrot, '' ...................... .122 0 0 15 141 8 2 2 3\ 01 0 0 2 1 

!1 
10 47 ~ 

285 2911 Yellow Montanagny Turnip, Ferry •...•..••..•. .302 7 28 30 301 3 l 0 0 ol 0 0 o: 0 0 99 :1 
~ 

286 300 Strap Leaved Turnip, ,, ............... .308 73 JO 

I 
11 1 0 0 0 I 0 0 o\ 0 0 89 1 tr1 

~ 287 301 Winingstadt Cabbage, ............... .310 4 79 11 0 l 0 1 1 0 0 0 Or 0 93 2 "O 
288 302 Crawford's Half Dwarf Celery, Ferry ...••.•••.••• .OS8 0 0 o: 2 3 7 3 2 l l 0 01 40 23 M 
28\l 303 Early Scarlet Radish, ,, .... ········ 1.430 34 33 l: 0 0 0 0 0 0 01 0 0 0 71 2 ~ 
290 304 Peerless Watermelon, 9.623 0 0 o! 20 30 10 4 ~! 2 0 [)! 0 0 34 66 6 

...... ............. 0 ;:;; 
291 30.'1 Long White Dutch Parsnip, ............. .421 0 0 0 

2ZI 
2 11 15 6 1 2 ol 0 0 0 40 z 

292 306 Sweet Mountain Pepper, ............ .660 0 0 8 lf> 5 3 5 51 2 ., Ii 0 0 0 67 8 ~ 

31 

., 
293 307 Trophy Tomato, ............. .314. 0 54 2\:1 1 l 0 2 

·1 
0 0 

01 
0 0 () 90 2 m 

H 

Purchased of J. F. Hacker, Fort Fairfield, Me. 
.... 

gi 
~ 

294 308 Alsike Clover.. . . . . . . . . . • • • . • • • . ............•. .064 43 30 9 

3!1 

0 0 0 0 

i1 
0 0 0 0 0 84 2 0 

29::> 30\J Red Clover ............. , . . . . . . . . . . . . . • • , ... , .. .147 20 20 15 1 l 0 0 I 0 0 0 0 63 3 ~ 

2\:16 310 Timothy ................••..........•... , ..... .041 2 14 20 3 3 2 0 01 0 0 o; 0 0 0 82 4 
2\:17 311 . . . . . . . . . . . . . . . . .. ~ . . . . . . . . . . . . . . . . ... .041 0 9 30 44\ 6 2 0 0 o, 0 0 0 0 0 0 91 4 
298 312 Red Clover......... . • • • . . • • . . • • . . • • . . . • . ...••• .150 0 4 9 9 4 2 1 0 QI 0 0 o: 0 0 0 29 
299 313 Timothy ............. ...................... .0401 0 20 36 35! 0 1 0 0 0 0 0 01 0 

i1 
0 92, 3 

300 314 Ruta Baga Turnip, Ferry .............••..•...•• .305 16 65 5 31 3 1 0 0 0 0 ( 

~I 0 6 931 2 
301 315 Purple Top ,. " ..................... .3021 0 28 17 5 2 3 4 2 1 0 0 0 01 12 63 4 
302 316 Jersey Wakefield Cabbage, Ferry . • • . . • • . ...••. .313 52 33 () 0 0 0 0 0 0 0 0 0: 0 

~I 
7 

851 
1 

303 3 li W iningstadt " " .... ········ .... .309 6 52 8 2 0 0 0 0 0 0 l ~I 0 0 n9 2 ....... 
804 318 Blood Turnip Beet, .......... , ..... Z.213 0 0 28 431 15 z l 0 0 0 l 0 0 90 4 w 

H 



Results of Gerrnination Tests---Ooncluded. 

Description. 

-~ ~-= IX> 

rd 
,J> 0 

% ...... 
~ .3 ·- °' IX> ::s g."' 

0 ~ ~ 
Q) 0 

~ 
... +> 

Nu,nber of seeds sprouted each day. 
00 ~ rn<M .... ~ I>, ..... 

0 <P o:S o:S 

:c;.,; ~ ~ ~-'; 
~ 

a:, .... a:, 

.~8 Q O A 
A 0 

a:, o:S ::s ... 0 ... 
~~ 0 a:, 

Z.E [/). ~ 

----- ------------------- ----------------------------- - --
Purchased of J. F. Hacker, Ft. Fairfield, Me.-Conc. 1st 2d 3d [4th! 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 

305 319 Dark Red Eclipse Beet, Rice .................... 2.0U 0 I 251 171 6 2 0 I 0 0 0 l 0 0 0 53 6 
306 320 Drumhead Cabbage, " .................... .321 4 ,1 l o, 0 0 0 0 0 0 0 I 0 0 0 4';' 
307 321 Blood Turnip Beet, Dunlap ...................... 2.Hl 0 0 321 \!711 4 I l I I 2 0 0 0 0 0 69 4 
3013 322 Red Globe Onion. " ~ . . . ................ .298 0 19 9 l I l 2 0 0 0 0 0 0 0 0 33 
309 323 White Smooth Parsnip, Dunlap .................. .402 0 0 0 3: 21 9 8 I 2 3, 0 0 0 0 0 47 
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EXPERIMEN'l'S WITH FORAGE PLANTS. 

In the spring of 1888, about seventy varieties of grasses. and 
other forage plants were sown in plots. Some of these failed to 
grow; others grew the first season and winter killed while a number 
proved to be duplicates. Those that grew more or less satisfactorily 
are below considered. Those that seemed promising will be further 
tested in larger plots under the most favorable conditions of soil and 
moisture and the yield per acre recorded. 

GRASSE 5. 

1. Brown Bent .............................. Agrostis canina 
2. Red Top. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Agrostis vulgar is 
3. Creeping Bent.. . . . . . . . . . . . . .......... Agrostis ttolonifera 
4. Meadow Fescue . . . . . . .................. Festuca pratensis 
5. Tall Fescue . . . . . . . . . . . . . . . . . . . . . . . ....... Festuca elatior 
6. Sheep Fescue . . . . ................. . 
7. Hard Fescue ....................... . 
8. Wood Meadow.. . . . . . . . . . . . . . . . .. . 

. .. Festuca ovina 
Festuca dunuscida 
. . . Paa nemoralis 

9. Kentucky Blue. . . . . . . . . . . . . . . . . . . . . . . . . Paa pratensis 
10. Rough-stalked Meadow. . . . . . . . . . . . . . . ....... Poa trivialis 
11. English Blue . . . . . . . . . . . . . . . . . . . . . . . ... Poa compressa 
12. Fowl Meadow.... . . . . . . . . . . . . . . . . . . . . . . . . . Poa serotina 
13. Rescue Grass . . . . . . . . ................. Bromus unioloides 
14. Meadow Brome . . . . . . . . . . . . . . .......... Brornus pratensi8 
15. Soft Chess ................................ Bromus mollis 
16. Slender Foxtail ......................... Alopecuris agrostis 
1 7. Rye Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Loliurn perenne 
18. Tall Oat-grass .................... Arrhenatherurn avenaceum 
19. Sweet Vernal. . . . . . . . . . . . . . . . . . ... Antlwxanthum odoratum 
20. Timothy. . . . . . . . . . . . . . . . . . . . . . . . . ....... Phleum pratense 
21 . Velvet Grass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Holcus lanatus 
22. Orchard Grass . . . . . . . . . . . . . . . . . . . . . . . . . Dactyll'.s glomerata 
23. Reed Canary ......................... Phalaris amndinacea 
24. Crested Dogstail ........................ Cynosurus cristatus 

CLOVER. 

25. Alsike ................................ Trifoliurn hybridum 
2 6. Red . . . . . . . . . . . . . . . . .............•..... Trifoliurn pratense 
2 7. White. . . . • . . . . . . . . . . .............. • · • • Trifoliurn repens 
28. Crimson. . . . . . . . . . . . . . . . . . . . . . . .. Trifoliitrn incarnatum 
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l\IISCELLANEOUS, 
29. Sweet Clover ..... · . . . . . . . . . . . . . . . . . . . . . . . . Meli lotus alba 
30. Honey Clover . . . . . . . .................. ... lfeliiotus caeruleus 
31. Alfalfa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Meclicago sativa 
32. Black :Medic . . . . . . . . . . . . . . . . . . Medicago lupulina 
33. Sainfoin . . . . . . . . . . . . . . . . . . . . . . Onobrychis sativa 
34. Small Pea.. . . . . . . . . . . . . . ........... Lathyrus scitivus 
35. Hairy Vetch . . . . . . ................... Vicia villosa 
36. Birds-foot Clover. . . . . . . . . . . . ...... Lotus corniculatus 
37. Serradella . . . . . . . . . . . . . ....... Ornithopus sativus 
38. Tarweed . . . . . . . . . . . .. . .... Madia saliva 
39. Giant Spurry ........... . . . . . . . . . . . Spergula rnaxinw, 

NOTES ON GRASSES AND FORAGE PLANTS. 

1. BROWN BENT GRAss-This grass is sometimes called Mountain 
RP.rl Top 1 on a~<'.onnt of its p;rowing m1tnrally on hills and mountains. 
and is reported as being a slender grass six to twelve inches high. 
In the plot it grew about eighteen inches, which was of course due 
to the g1eater fertility of the soil. It could not produce a large crop 
of hay even on very rich ground, but is valuable as a pasture grass. 
It came into full bloom June 28th. 

2. RED Tor-This is probably the most valuable of the Bent 
grasses. It made a good growth although the soil must have been 
rather dry for it, as it prefers moist land. It has a strong, erect 
stem, and is a good grass to sow on swampy ground with Fowl 
Meadow, to prevent the latter from lodging. It attained a height 
of nearly three feet, and sown with clover or other grasse& would 
give a good crop of hay. It blossomed July 1st, a little later than the 
other Bent grasses. 

3. CREEPING BENT-A grass described as growing to the height 
of twenty-four inches on wet land. Ours was only fourteen inches 
high, owing to dry soil, and was a fine grass, with thick bottom. 
It blossomed June 28th. It would be useless to sow on up-lands, but 
is said to produce a good crop on swampy meadows. 

4. MEADOW FEsCUE-~his is a valuable grass for either hay or 
pasture It is one of the earliest to start in the spring, and comes 
to maturity in good season, June 21st being the date of full bloom. 
Unlike most grasses the stalks and leaves remain green till it ripens 
its seed. It grows on either dry or wet soil, gravel, loam, or clay, 
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and its long roots enable it to withstand droughts. To obtain the 
seed pure is a <lifficult matter, as it is often adulterated with Rye 
grass, hence one needs to exercise care in purchasing. It grew 
three feet high. This grass deserves a trial in Maine. 

5. TALL FEscuE-Very much resembles the grass just mentioned, 
being a little larger. It bas the same habits of adapting itself to 
any kind 01' soil. A chemical analysis shows it to be very nutriti­
ous. It has a tendency to grow in tufts like most of the Fescue 
grasses. Produces a large crop of hay on rich ground, sometimes 
growing four or five feet high, but in our plot measured three feet. 
Blossomed June 28th. 

6. SHEEP FEscuE-Said to be an excellent pasture grass, especi­
ally for sheep. It grows in bunches, having a large mass of small 
nearly cylindrical leaves from the root, and a few slender stems, of 
which the highest measured sixteen inches. ·when sown thickly it 

forms a very dense bottom. which furnishes a good bite for stoC'k, 
but is too fine for bay. Came into full bloom June 1 :2th. 

7. HARD FESCCE-Hesem hies Sheeµ 's Fescue, being a little 
larger, au<i like it. grows on dry hills. What was said of that, ,vill 

also apply to this spedes It grew eighteen inches l.iigb. and blos­
isomed June 13th. 

8. Woon MEADOW G RAss-This grass grows in moist shady 
placrs, two feet or more in height. In the plot it was about eigh­
teen inches high and rather slender. It blossomed June 28th. Not 

much of the seed sprouted, consequently the plants were scattered, 
and as the ground was hardly suitable for it, one could not tell what 
it would do under favorable conditio"ns. It has noi, been cultivaterl 
much, probably on account of its growing best in the shade. 

9. KENTCCKY BLUE GRASS-A great deal has been written concern­

ing Kentucky Blue Grass, some daiming it to be the most valuable, 

others saying it is one of the most worthless of the tame grasses. 
It is ct>rtainly a nutritious grass, especially before blossoming, but 

deteriorates rapidly as it grows older. It is one of the first to blos­
som, June 1 :2th being the date of full bloom, hence needs to be eut 
early, and therefore cannot be sown with many other grasses. Our 
tallest plants measured twenty-one inches, but it is often l.iigher than 
this. It has an abundance of long leaves from the root. 

I 0. RouGH-STALKED MEADOW GRAss-As its name implies this 
is a grass growing in wet meadows, having a rough stern, by which 

it may be distinguished from most of its genus. It blossomed June 
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28th, and measured twenty-seven inches, which is below its natural 
height. It is recommended for shady pastures. 

11. ENGLISH BLUE GRASS-A grass found growing on dry, sandy 
or gravelly knolls, and hence of some value for dry pastures. It is. 
sometimes called Wire grass as it has a tough, hard stem which is. 
difficult to cut. The spike has a purplish or bluish tinge, and the 
leaves are a bluish-green, so that it well deserves the name of Blue 
grass. It grew larger than it is usually found in its wild state, 
being twenty inches high. Blossomed June 30th. 

12. FowL MEADOW GRASs-This species is well known to farmers 
who have swampy meadows. It produces a heavy crop of hay, 
often three tons or more to the acre. Unlike most grasses it keeps 
green long after blossoming. It has a tendency to lodge badly, but 
instead of decaying it sends up shoots from the joints, which keep 
the stalks green. It should be harvested before lodging, however, 
as it is then mueh easier to cut. This grass generally gives way in 
time to the coarser water grasses and sedges, and needs to be re­
sown. It is perhaps the most valuable of our wet meadow grasses. 
It grew in dry soil thirty inches high, and blossomed June 30th. 

13, 14, 15. BRmrn GRASSES-The seeds of all these grasses were 
poor and hut few plants were obtained. The cheat or chess, often 
found growing as a weed in grain fields, belongs to this genus. The 
only one that has any claim as a cultivated grass is the Rescue grass, 
which is grown for winter pasturage in the south. It would be of 
no value here. The farmer should treat them as weeds, and pre­
vent them from getting a foot-hold in his fields, if possible. 

16. SLENDER FoxTAIL-The Foxtail grasses bear some resem­
blance to Timothy, having, like it, a cylindrical spike. They grow 
naturally in moist bottom lands. This species has purplish heads. 
and the stalks near the ground are of the same color. It blossomed 
early, June 13th, and made a good growth for dry soil, twenty-two 
inches. It is not generally recommended but we consider it worth 
a trial. 

17. RYE GRASS-A perennial grass cultivated for many years in 
Europe, and considered one of their best grasses, but in this country 
bas not met with so much favor. It has numerous leaves from the 
root, and an erect, dry, wiry stem twenty inches high, with a long 
undulating spike, somewhat resembling our common Witch grass 
(Agropyrum repens). It blossomed July 3d. 
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18. TALL OAT GRASS-This grass is said to often nttain a height 
of six feet; in our plots it was a little over three. It hears a resem­
blance to our common oat, though is smaller in every way except in 
height. It will produce two crops in a season, and many declare it 

· to be an excellant grass, while others say it is bitter, liable to smut, 
and difficult to eradicate. It needs to be tested farther before it can 

be recommended. Blossomed .June 21st. 
19. SWEET VERNAL GRASS-A common grass in old fields and 

pastures, and one of the earliest to blossom, Jnne 13th being the date 
of our plot. It is fragrant whc,n drying and gives a pleasant odor 

to new mown hay. It is too small 1or a hay crop, being less than 
two feet high. Our plants were only a foot high, owing to the seed 
being sown too thiekly. 

20. TnrnTnY-Also called Herd's grass, and too well known to 
need any de ... cription. Is generally (:onsidered one of our best 

grasses, although a chemical analysis shows that there are many· 
others more nutritious. The height varies greatly according to the. 
fertility of the soil. Our plants were three feet. It blossomed 
June 21st. It should be cut early as it grows woody rapidly after· 

blossoming. 
21. VELVET GRASS-A pretty gras::3 with an abundance of velvety 

leaves from the root, and a soft purplish spike. Grows Best on 
moist land, but will adapt its~lf to any soil. Said to be of no value 
as an agricultural grass as cattle do not relish it. Blossomed June 
21st, and grew eighteen inehes high. 

22. ORCHARD GRASS-A tall grass growing in bunches, and ful'­
nishing a large crop of hay when sown thickly or with other grasses. 
It starts quickly after mowing and produces a good aftermath. It 
blossomed June 13th, about the same time as Red clover, and these 

two sown together will give two crops of excellent hay in a season. 

It grew four feet high. It deserves to be grown more in this State. 
23. REED CANARY GRAss-This is a tall, coarse grass found in 

wet places; not much value as hay unless cut very early. It may 
be mown two or three times in a season, as it is a rapid grower. 
One plot produced a growth of leafy stems about two feet high, but 
did not blossom although allowed to grow till late in the season, the 
soil evidently being too dry. It grows four feet or more high, in 
swampy ground. 

24. CRESTED DoGSTAIL-A dry, wiry, light colored grass with 
slender stem and small spike. Not much value except in dry past" 

25 
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ures. Grew in plot twenty-two inches high. Blossomed July 3d. 
The straw is used for braiding. 

25, 26, 27. ALSIKE, RED AND ,VHITE CLOVER-These are well 
known and considerably cultivated all over the 8tate. The first two 
make excellent hay, and the last furnishes good pasturage. The 
height, and time of blossoming is given to eompare with the grasses. 
All in full bloom June 10th. The heights were twenty-four, thirty 
and twelve inches, respectively. 

28. CRIMSON CLOVER-Also called Scarlet, French, Italian and 
Incarnate dover. Unlike the three above, it is an annnal, anrl 
therefore cannot be used for seeding down. For this reason it is 
not cultivated very extensively in the north. It bas more elongated 
heads than the Red clover, which are a bright crimson. It was 
sown June 1st, and blossomed September 1st, following. Height 
twenty-six inches. 

29. SWEET CLovER--Not a true clover, but elosely connected. 
A tall, busy plant often found growing wild. Perhapi'.' of some 
value as a fodder if cut when small. Blossomed ,July 3d; tallest 
plants, eight feet. 

30. HONEY CLOVER-An annual, growing eighteen inches high, 
and having numerous heads of blue flowers, whieh furnish eonsider­
able honey to bees; of more value for this purpose than for a f0l1der. 

31. ALFALFA OR LUCERNE-A deep rooted, erect plant, two to 
three feet high, growing best in a dry, sandy soil. It has a branch­
ing, leafy stem bearing a dense raceme of blue flowers. It must be 
cut while young, as it soon becomes woody. A number of crops can 
be obtained the same season, and it is said to produce an immense 
amount of rich fodder year after year. It stands drought well on 
account of its long roots which it sends into the ground twelve or 
fifteen feet deep. Two or three years are required for it to become 
well established, which perhaps accounts for its not being cultivated 
more extensively in the north. It deserves a thorough trial in 
Maine. 

32. BLACK MEDIC-The seed of this was obtained under the 
name of Yellow Trefoil. It is a small, half trailing plant with heads 
of yellow flowers. It is not large enough to produce much fodder, 
and would hardly be worth cultivating. Blossomed ,June 25th; over 
one foot high. 

33. SAINFOIN-This plant is said to grow well on poor, run out 
land, and in Europe is used for soiling to considerable extent. It 
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is a straggling plant from a bard, woody tap root, having pinnate 
leaves and a spike of handsome purple flowers. Under favorable 
conditions grows three feet high, but in our plot only fifteen inches. 

Blossomed June 13th. 
34. SMALL PEA-The seed of this and of the next three plants 

was received from the Depa1 tment of Agriculture, and we give the 

description accompanying the seed: 
•'Extensively cultivated in Southern Europe, for its seed, which is 

eaten in the same way as the Chick Pea, but it is of superior quality; 
the pod is also eaten green and the whole plant is sometimes cut for 

forage, while the peas are mud1 givtn to poultry." 
It resembles the common pea, hdng smaller; twenty inches high. 

Planted June 1st, blossomed August 20tll. 

35. HARYY VETCn-"A native of Persia and the borders of the 
Caspian Sea, but is cultivated extensively in almost every quarter 

of the globe. Its roots are diuretic, while its seeds, in spite of 
their nutritious qualities, are not wholly destitute of poisonuus 
ingr, dicnts.'' 

Ver_y much H'semhles our common vetch, ( Vicia Crucca.) Grew 
about two fed bigb. Blossomed August 30th. Planted same time 

as one preceding. 
36. Bmns-FOOT CLOVER-""ls found in the greater part of Europe, 

in Northern Africa, Northern Central Asia, and in Australia The 
larger varieties form a very good ingredient in our paE>tures an<l 

meadows." 
Our plants were fourteen inches high. They had a tap root, send­

ing up numnous branches with brigbt yellow flowers. Blosrnmed 
June 25th. 

37. SERRADELLA -" A native of Portugal, is a valuable agricultural 
plant, introduced in 1818, and particularly worthy of attention from 

the fad of its producing an abundant crop of exeellent fodder where 
nothing else will grow to perfection. It is an anuual." 

This is a branching, leafy plant, having smn 11. pm plish flJwers. 
,v e only obtained a few specimens, and these ~, re ,-.f'arcdy a foot 
high. Planted June 1st, and blossomed August 27th. 

38. TARWEED-This belongs to the Composite family, the S[lme 

as our common dandelion and white weed. It is a stout, erect 
plant, three feet high, with numerous lanceolate leaves, and yellow 
:flowers. The stem is covt"red with glandular hairs which exude a 
viscid substance making it exceedingly sticky, from which it has 
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received the name of Tarweed. ,vhen green it has a strong, heavy 
odor due to some volatile liquid which is dissipated in drying. It is, 
an annual, and seeds itself if allowed to mature. Blossomed 
August 27th. 

39. GIANT SPDRRY-The following accompanied the seed: 
"Grown to serve as pasture for cattle, imparting a fine flavor to 

mutton, and enriching the milk of cows. Its foliage is of a pleasant 
green color and delicate texture; it soon establishes itself, and 
possesses the recommendation of retaining its verdure in the drye~t 
and hottest :,eason '' 

This is very much like the common spurry, ( Spergula arvensis,) 

which is a weed in crops, and seems to have the same habits. It 
continues to blossom and ripen its seeds all the season, thus pro­
ducing an enormous quantity, whieh sprout and grow very readily. 
It doubtless has some good qualities, but once introdueed it would 
be difficult to get rid of, and should, therefore, he treated as a weed. 
Blossomed .Jnly 2{>t.h, two months from sowing. Height fifteen 
inehes. 

RE::\IARKS, 

The hay erop in this State is our most valuable one. It can 
easily be inereasect in quantity, and improved in quality. Some of 
the best grasses and forage plants are sca1 cely cultivated in l\Iaine, 
anct it is the purpose of the Station to test their adaptability to our 
soil and climate, and call the attention of farmers to those that seem 
worthy of cultivation. ,v e quote from two writers as follows: 
"The importance of introducing new grasses, and efforts to improve 
those already cultivated, cannot be over-estimated. It is not at all 
certain that we have the best kinds, nor that those we have arn 
brought to the greatest degree of pe1 f eetion. Doubtless they may 
be improved, as well as fruits and live stoek." 

'"A dozen sorts, probably, cover nineteen-twentieths of all the· 
meadow land from Maine to Texas. It can hardly be supposEd 
that so limited a number meets in the best manner possible, all the 
wants of so great a variety of soil and climate. This is one of the 
pressing wants of our agriculture. A single new grass that would 
add but an extra Jield of a hundred pounds to the acre, would add 
millions of dollars annually to the productive wealth of the nation.'' 

,vhen we remember that there are over three thousand different 
grasses, anrl a great many other plant3 valuable for hay and grazing,. 
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we can easily see the chances for improvement in this direction. 
Our experiments have not been carriEd on long enough to enable us 
to recommend with certainty, many new grasses. ,Ye would suggest 
the following for the purpose named : 

Timothy .... 
Red Top 
Tall Fescue .. 
l\leadow Fescue ..... . 
Orchard Grass .. . 
Alsike Clover . 
Red Clover. 
Alfalfa ...... . 

HAY ON CPLANDS. 

. . . . . . . Phleitrn pratense 
. . . . . Ag1·ostis vulgaris 

. . . . . . . Festurn elatior 
. . . Festuca pratensis 

Doctylis glomerata 
.... Trf(oliurn hybtidum., 

. ........... Trifoli'.mn pratense 
. . . . .......... Meclicago sativa 

HAY ON WET l\IEADOWS. 

Fowl Meadow .........•. 
Red Top ................ , ...... . 
Creeping Bent ........ . 

. . . . . . . . . . . Poa serotina 
Agrostis vulgaris 

. . . .. Agrostis stolonifera 
Tall Fescue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Festuca elatior 

DRY PASTCRES. 

Brown B nt ....... . . ... Agrostis caninl't 
Sheep Fescue .. . 
Hard Fescue . 
Blue Grass .... 
'White Clowr. . .. 

. . . . . Festuca ovinct 

. .. Festuca dunusculct 
. . . . . . . . . . . . . . . . . . . . . . . . . . . Poa cornpressa 

. . . . . . . ........... 11rijoliuni repens 

MOIST OR SHADY PASTURES. 

Creeping Bent . . . . . . . . . . . . . . . . ...... Agrostis stolonifera 
Rough-stalked Meadow.. . . . . . . . . . . . . . . . . . . . Poa triviali8 
l\leadow Fescue. . . . . . . . . . . . . . . . . . . . Festuca prclte11sis 



Jnjnrimts Plants-Plants of Economic Importance Recefoed for Exaniination in 1889. 

Common Name. Scientific N arne. Depr11dation~. 
___________ , _________________ _ 

p AHASITIC FUN(ll. 

Potato rot, rust, blight ..•••.... l'hytophthora infestans • .. Un potato vines and tubers. 

2 Apple scab, or black spot •..... Fuszcladium dendriticum. On apple stems, leaves and fruit. 

3 Bitter rot ..•. Gloeosporum versicolor , .........•...... , •.....•••.•• , .• , • . • • • . • • • . . On apples. 

4 Scarlet rot ...•..........••.. , • On apples, 

5 Pear blight •...... , ........••. Micrococcus amylovorus, Bur ....... . On pear twigs and leaves 

Downy mildew, gray rot •..... Peronospora vzticola ..• , • , ••• , •••..... , •••• , .• , , •• , ••..•.••• , On grape leaves and fruit. 

7 Powdery mildew ........•••..•• Uncinula ampelopsidis, Pk • ....••.•••..••... , • • • • . ....•...•. On grape leave~. 

WEEDS, 

8 Pigweed, or green ama.rantus •.. Amarantus retroflexus, L . .•••.•••••••.•••..••.. , , .•••.. , , • , ••......•. Weed in garden. 

9 :False flax, or gold of pleasure,.. Camelina Sativa, Crantz • • . • . . . • • • • • . . • . . • • • . . . . . . . . Weed in fields. 

10 Black bindweed........... . .. Polyqonum convoloulus, L...... .. .... . • • .. . . . • .. .. .. .. .. .. .. Weed in garden and fields 

11 Rib grass, English plantain..... Plantago lanceolata, L............... .. . . . . . . . .. . ... .. . . ... . . .. .. .. Weed in fields. 

12 Downy vetch.. . . . . . . . . . . . Vicia Cracca, L. • . • . • • • . • • • . • • • . . • • . • • • . . • • . • • . . • • . • • • . • • • . • • • . . • • Weed in fields. 

13 Wild pink ............. . 

14 Fall dandelion. . ............ .. 

Silent Pennsylvanica .•...•••.•••...•..•. 

Leontodon autumnale, L. . •••.•••.•••..•. 

Weed in garden 

Weed in meadows. 
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RE::'IIARKS. 

Besides the plants mentioned above quite a number of specimens 
of no special economic importance have been examined and reports 
made directly to the parties sending them. The potato rot was 
considered in an exigency bulletin in the summer of 1889. The 
subject is of so much importance, that article modified and extended, 
is incorporated in this report. The apple scab was very bad in 
l\Iaine the past season. ,Ve considered this fungus in our report 
for 1888, but now add (through the kindness of Prof. Galloway) 
the results of some experiments conducted the past season under 
the auspices of the United States Agricultural Department. We 
are arranging to conduct some experiments this season upon apple 
scab with the copper solutions. A paper presented by the writer 
at the Norway Meeting of the State Pomological Society, upon 
••Some Injurious Fungi of Fruits," will appear in the report of that 
Society. It will in that way reach the fruit growers of the S ate 
and need not he repeated here. Of the weeds sent for examination 
the Rib Grass or English Plantain and False Flax or Gold of Pleas­
ure, only need special consideration. 
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EXPLANATION OF PLATE. 

This plate was used by Prof. C. H. Fernald, to illustrate an article 
on the potato rot, which appeared in the Agricultural Report of 
Maine, 1882, p. 210. The plate was kindly loaned by l\Ir. Gilbert. 
In using it, we are aware that the occurrence of winter, or oospores 
is doubted by many botanists. The writer having never seen them 
is not prepared to advocate either view, though analogy would 
strongly suggest their existence. The plate represents fairly well 
mycelium, conidiophores and condia. 

1. Section of a potato leaf showing three mycelium threads run­
ning between the cells, and two conidioplwres extendiog from them 
down through a breathing pore ( stomate) on the under side of the 
leaf. One has two lateral branches with conidia at the ends. while 
on the top of the main stem is borne a conidium from which 
zoospores are escaping. 

[The figure is wrong in representing the terminal spore as the first 
to :nature. The young conidia are formecl at the ends of the branches. 
The lateral are the first to mature. J 

2. Conidium showing swarming spores within. 

3. A zoospore much enlarged and provided with cilia. 

4, ,5 and 6. Represent winter E>pores ( oospores) claimed to have 
been seen by l\lr. W. G. Smith, hut doubted by most botanists. 

7. Three zoospores swimming through water. 

8. Three zoospores becoming spllerical and losing the cilia. 

,9 and 10. The zoospores germinating and producing mycelium. 
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·rnE POTATO ROT. 

PHYTOPHTHOHA INFESTANS, DE BAUY. 

( Peronospora inf estans, ~lYiont.) 

Tbe potato rot, blight or rust as it is variously called in Maine,. 
was very bad in this State the past season. :Many letters asking 
information regarding the nature of this disease and its remedies, 
were received at the Station. To meet the case a short exigency 
bulletin was hastily prepared. Below we give for permanent record 
a fuller and better considered account of the disease and its. 
treatment. 

ORIGIN AND HISTORY. 

This disease has been known in America over fifty years. It has 
spread to all the potato growing countries of the world, causing 
more damage to the Irish potato than all other diseases combined .. 
It is common on the wild potato from which our cultivated potato 
was derived. The wild potatoes are supposed to have been the 
original source of the disease. The disease also affects the tomato. 
For an excellent account of the history 6f Potato Rot, the reader is 
referred to "Diseases of Field and Garden Crops," by W. G. Smith,. 
l\Iacl\Iillan & Co., London, 1884. 

PRIMARY CAUSES -

The primary cause of the potato rot, blight or rust, is a fungus 
parasite. It is as definite a plant as the potato, though much more 
simple in its structure and lower in the scale of vegetable life. It. 
finds in the potato plant the conditions favorable for its growth 
and attacks it, producing the disease. It reproduces its kind •. 
especially in the summer, by organisms called spores, which are 
as necessary for its continuance and extension as the seed of higher­
plants. The disease cannot spread except these spores are present. 
any more than the potato can multiply without tubers. 

[The disease can be produced in healthy plants by infecting them 
with the spores of this fungus. Plants protected from infection by 
the spores are exempt from the disease. This parasite is always 
present in plants suffering from the potato rot. There are other 
rots, wet and dry, of various kinds, not due to this fungus which are 
sometimes confounded with it. The true potato rot may under dif­
ferent conditions be wet or dry. J 
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SECONDARY CACSES. 

There are several secondary causes which modify the disease when 
present. ::Moisture and heat favor the growth of the fungus. The 
disease is worse on heavy and poorly drained lands. The atmos­
pheric conditions, the nature of the soil, the methods of culture, 
vitality of the plant, and the variety of tbe potato, have no power to 
originate the disease. They can only favor or impede its progress. 

CONDITIONS OF GROWTH. 

,varm weather and moisture at the time the summer spores are 
ripe and dropping, will cause them to germinate, therefore the dis­
ease is usually worse in hot, moist seasons. Should it be dry at the 
time the spores are ripe they soon die and the disease does not 
spread. The fungus seems to require a sufficient time to perfect. 
itself before producing spores. It would produce spores earlier in 
early plantir.gs and probably mature faster in early varieties. We 
often see early potatoes affected, while later varieties contiguous are 
exempt. Also early varieties exeffipt when later in the season the 
slower growing varieties alongside become diseased. 

The fungus is most active when the temperature is between 60° 
and 70° F. At lower temperatures than 40° its development is 
arrested, but it can survive a much lower degree. At 80° F. and 
upward the spores are gradually killed. Extremely hot weather 
would be unfavorable to the germination of the spores. The disease 
does not appear in Maine until about August 1st, and sometimes 
later, and often not before early varieties are ripe and harvested. 
If the source of infection is in the early potatoes when planted the 
disease appears earlier. If in later varieties it develops apparently 
later. The disease might spread from an early infected variety to a 
contiguous, uninfected field of later varieties, though there is reason 
for believing that the proper stage of development of the potato 
plant is necessary for infection. 

DESCRIPTION. 

Myceliwni-The plant body of this fungus is composed of slender, 
jointless, transparent threads, which permeate the stem, leaves and 
tubers of the host plant, running between the cells. The mycelium 
does not produce lateral branches ( haustoria) for obtaining nourish­
ment from the cells of the host plant. 
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Gonidia-The mycelium sends, during the snmmer months, slen­
der branches ( conidiophores) through the stomata or breathing pores 
of the under side of the leaves. The conidiophores are at first 
simple, but finally produce a few lateral. irregularly placed branches. 
They are attenuated at the apex and enlarged at the point where 
the conidia are located. The conidia or summer spores are borne on 
these branches. They ar~ eliptical or oval bodies twenty-seven to 
twenty-nine micromillimetres in lengtb, with a terminal projection at 
the base. The conidia are at first single at the end of the branches 
but finally become lateral by the outgrowth of the tip of the branch. 
Several spores may be produced in succession. These conidia may 
under proper conditions develop germ thre!:tds directly, which pene­
trate the breathing pores of the host, producing a new plant. More 
commonly the conidia produce zoospores. The contents of the coni­
dia breaks up into several masses, which are finally liberated by a 
rupture of the wall at the small end. These minute, jelly-like (pro­
toplasmic) bodies bave the power of moving about with a jerky 
motion, like small animals, by means of two slender cilia or hairs 
attached to one side of the spore. On account of this power of 
motion they are called zoospores. The zoospores soon come to rest, 
lose the cilia, assume a rounded form and develop a thin mem­
braneous wall. Under favorable circumstances they send forth germ 
threads which penetrate the breathing pores of the potato leaves and 
become new plants. 

Zoospores-These are egg spores, resting spores, or winter spores 
as they are variously called. They are supposed to develop within 
the stem, leaves and tubers of the host plant and perpetuate the 
species. Though they are well known in related species, there is a 
difference of opinion regarding their occurrence in the potato rot. 

The species has wonderful power of perpetuating itself. Some 
believe as winter spores in the stern, leaves and tubers; others 
regard the mycelium perennial in the stored tubers, and the seed 
the means of infection; others, (the writer belongs to that class,) 
do not believe the preservation of the mycelium in seed potatoes · 
adequate to account for the continuance and spread of the disease. 
The writer believes there is some source of infection left behind 
in the field when the potatoes are gathered. The mycelium may 
live over winter in potato tops and in the few tubers lett in the 
ground. 
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The zoospores if they ever occur, may not ordinarily be produced 
and may not be always essential to the continuance of the disease. 
The known occurence of oospores in related species, would in our 
estimation be stronger evidence of their existence in the potato rot, 
than the fact that they have not been seen by botanists, evidence 
that they do not ever occur. 

Prof. Humphrey (Massachusetts Experimental Station bulletin 
No. 6, 1889, p. 19), says: -'The fungus doubtless survives the 
winter by the h_yberuation of the threads in potato tubers, but this 
method alone seems hardly certain enough to constitute the sole 
reliance of the plant." 

He also says '·that the existrnce of winter spores lias never been 
satisfactorily proved." 

Prof. G. \V. Smith of England, claims to have found these spores 
in the leaves, stems and tubers, and figures them. The relatives of 
this fungus, the downy mildew of the grape and others are known 
to produce winter spo1 es, and by analogy, we would expect them to 
occur in the potato rot. 

Prof. Scribner says: "The mycelium is perennial in the tubers 
and if these, containing this mycelial growth are used for seed, they 
are almost certain to carry infection to the new crop." 

He does not apparently recognize any other means of survival. 
\Ve are inclined to believe that there is some means of continuing 

the disease in the soil after the crop is harvested. \Vhether this is 
by resting spores in the tops, leaves, rotten and small potatoes left 
on the ground, or whether the rnyceliurn lives over winter in the tops 
and ungathered potatoes, is an open question. If the rnycelium 
will live in the harvested potatoes we see no reason why it may not 
survive in the small potatoes and tops left on the ground. If 
potatoes left in the soil grow the next spring certainly the hardier 
fungus would probably survive. This matter is of fundamental 
importance. A definite knowledge of the winter conditions of this 
fungus is essential as a basis for intelligent application of preventive 
measures. A careful study of the possible winter conditions is of 
the greatest importance. It will probably be found finally that it 
Las all the resources claimed. 

LIFE HISTORY, 

Whatever way the plant is infested, the mycelium or threads grow 
with it, enter the new shoots and finally penetrate the leaves. When 



150 MAINE STATE COLLEGE 

the plant or fungus or both have sufficiently grown, which occurs 
during the summer and fall months, fruiting branches are developed 

on the threads. These find their way through the breathing pores 

of the leaves, and hear the ~ummer spores, which are developed in 
great numbers and blown hy the wind on other plants. These 

spores germinate, with favorable conditions, and develop new 
threads, or they produce several oval shaped spores which have two 

vibrating hairs, by means of which they move about in water, and 

finally coming to rest also produce threads. These threads enter 
new plants and spread the disease. The spores develop rapidly 
and germinate quickly, so that from a few diseased plants a large 
patch, under favorable conditions of moisture and beat, may be 

destroyed in a single day. The fruiting stalks and the mycelium 
from the germinating summer spores, stop the breathing pores of 
the plant, preventing a proper circulation. This causes rapid decay 
of the tissues of the plant, which turn black, becoming slimy P.nd ill­
sccnted. The development of tlie summer spores, causes the leaves 
on the under side, to present a grayish mildewy appearance. Some 
of the summer spores fall upon the ground and are washed intu the 
soil by rains, reach the tubers and infest them. It is supposed that 
the threads of the fungus go down the stems after killing the leaves, 
and finally reach the tubers. It is known that "potatoes covered 

with from one to three inches of earth are pretty certain to become 
diseased if the fungus is on the tops, while those planted four inches 
deep are more rarely infested." Prof. Scribner argues from this, 
that if the spores reach the tubers through the soil, those near the 
surface would be most affected. ·would not the tubers near the 
surface be affected first, by mycelium descending the stem? The 

roots bearing them come off higher up. Are not the conditions near 
the surface more favorable for the rapid growth of the fungus, and 
possibly the infection near the surface greater from this cause? 

Unless the tubers are harvested before they are infected they begin 
to rot in the ground, and the loss may amount to fifty per cent. of 
the crop. If any of the harvested potatoes contain the fungus, the 
disease will spread in the pits or cellar, from potato to potato. 
Potatoes harvested and stored damp, are likely to become infected 
from the germination of summer spores which fall upon them while 
being harvested. This completes the round of life. 

For cuts and explanations see pages 144-5. 
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REMEDIES. 

The methods of treatment are direct and preventive. From the 
fact that the parasite is internal and only appears at the surface 
while producing summer spores, the methods must be largely pre­
ventive. 

DIRECT METHODS. 

Any means by which the growth of the surnrner spores can be 
checked, would prevent the spread. of the disease from plant to 
plant during the summer season, and prove beneficial. 

The application of copper compounds to destroy the summer 
spores, has been quite extensively tried the past season at several of 
the experiment stations and elsewhere, with satisfactory results. 
We would recommend them for careful trial in Maine. 

SOLlJTIONS. 

No. 1-1\lix one qua1t of 22° ammonia water (bart3born) with 
three ounces of carbonate of copper. Stir rapidly until a clear liquid 
is produced. When ready to uE-e it, dilute to twenty-two gallons 
with water. Apply with a .-:praying apparatus or force pump. 

No. :?-Dissolve two pounds sulphate of copper (blue stone) in 
hot water, dissolve and ad(t two and one-half pounds bicarbonate of 
soda. \Vhen cool, add one and one-half pints of commercial am­
monia water. Dilute to twenty-two gallons with water. Apply as 
stated above. 

No. 3-Dissolve six poun<ls copper sulphate in sixteen gallons 
water. Shake four pounds of fresh lime into six gallons of water. 
When cool mix the above rnlutions slowly and thoroughly and apply 
as stated above 

Any one of the copper compounds prepared as stated above will 
do, though the first two are easier prepared and applied. If 26° 
ammonia is used add one-third more water. Paris Green in water 
{ one pound to eighty gallons) could be added and applied at the 
same time for the potato beetle. London Purple is regarded by 
some as preferable to Paris Green and if used should be added one 
pound to 100 gallons. 

REMARKS, 

Use a force pump with brass fittings to apply these mixtures as 
copper compounds corrode iron. The nozzle should have a fine 
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spray that will cover the foliage well and not drench it. The 
Vermorel nozzle sold by Thos. Sommerville & Sons, ·w ashington, 
D. C., price $1.50 will be found the best, if recipe No. 3 is used. 
The Nixon Nozzle (Nixon Nozzle & Machine Co., Dayton, Ohio) 
or any other nozzle giving a fine spray will answer the purpose, to 
apply the others. Make the application immediately after a rain, or 
when fair weather is expected. Repeat if the mixture is washed off 
by a hard rain. Apply about the time the disease usually appears 
or anticipate it, or watch the field and spray immediately on the 
;lightest appearance of the disease. 

PREVENTIVE :METHODS. 

The following preventive measures are equally applicable, whether 
the theory of winter spores is adopted or rejected. The presence of 
the rnycelium in decaying potatoes, or in the sterns, leaves and 
tubers left in the field, would make it advisable to destroy all 
potato refuse. 

1. Burn the tops and leaves in the fall after the crop is gathered. 
This is based upon the belief that winter spores are developed in the 
sterns and leaves, or that the mycelium may possibly hybernate in 
them. 

2. Gather all the snrnll potatoes. As the rnycelium hybernates in 
stored tubers, and possiby winter spores also occur in them, they 
would no doubt survive in potatoes left on the ground. 

3. Select seed for planting, from fields or localities exempt from 
the disease the previous season. Great care should. be exercised in 
selecting good seed.. It is believed by some that diseased tubers 
are the principal means of infection. 

4. Rotate the potato crop. This is based upon the belief that the 
means of infection survives the winter in the potatoes, stems and 
leaves left in the soil. 

5. Burn all decayed potatoes taken from the cellar, or bins and 
all other potato refuse, do not throw them on the compost heap, as 
the fungus retains its vitality and is spread far and wide with the 
manure. 

6. Plant early in the season and those varieties that mature early. 
This is based upon the belief that the fungus does not mature until 
the warm summer months, and therefore early plantings and early 
varieties would escape the disease from outside infection. 
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7. If cut seed is used, the surface should be allowed to dry, for 
when placed in the ground, the fungus if present, would find ready 
entrance to the tubers through the freshly cut surface. This is based 
upon the belief that the 'means of continuing the fungus occur in the 

soil. 
8. If varieties less subject to the attack of the rot (•an be found, 

select them for growing. 
9. Potatoes affected should be dug immediately and marketed, 

as the dis('ase rapioly spreads to the tubers in the ground, and is 
almost sure to spread in the bin if they are stored. 

10. Thoroughly dry potatoes before storing them, for, it' damp, 
summer spores lodged. upon them will germinate and develop the 

disease in the pit or cellar. 
11. Store in a dry, cool place and keep dry, as warmth and 

moisture favor the growth of fungi. 
12. Sort the potatoes in the cellar occasionally, and remove the 

infected ones, as the disease will spread from tuber to tuber, 
lf a dry place is not obtainable. then dust the potatoes with dry air 

slaked lime at tbe rate of one bushel of lime to twenty-five of' potatoes. 
LL Plant on a sandy loam, or a well drained soil, as the moisture 

of a heayy or poorly drained soil favor the disease. 

15. Plant in narrow patches running at right angles to the pre­
vailing summer winds. This is based on the fact that the disease 
usually starts from a few infected plants and the disease is spread 

by the wind. 
1 G. It has been recommended to soak the tubers for twenty-four 

hours in a solution of copper sulphate, six ounces dissolved in water 
enough to cover a bushel 

17. It has been shown that the fungus is destroyed by keeping 
the tubers for a few hours at a temperature of 105° to 110° F., a 
degree of heat that does not injure them for seed. This is a prom­
ising method, as it would thoroughly disinfect the seed as source of 
the disea1-e. 

18. Deep covering of seed and deep covering in cultivation have 

been recommended. It is believed that deep planting is unfavorable 
to the fungus, and that the summer spores can not reach deep cov­
ered tu hers so readily. 

19. Do not go through an uninfected patch after walking through 
an infected field, the spores will be carried on the clothing and 
spread the infection. 

20. Do not plant early and late varieties contiguous. 

26 
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APPLE SCAB. 

Fusicladimn dendriticum. 

[For plate showing stages of this di;;ease, see Maine Pomological Report, 1889, page 05.J 

Fig. 1. 
Fig. 2. 
Fig. 3. 

Apple affected by the scab. 
Leaf of apple affected by the scab. 
Section through a portion of a scab spot on tlie fruit, 

showing the growth of the fungus; greatly magnified. 
Fig. 4. Spores of the fungus grt>atly magnified; four of them 

germinating. 
Experiments were conducted the past season with fungicides, 

upon the apple scab, in Michigan and -Wisconsin by Professors Taft 
and Goff under the auspices of the United States Department of 
Agriculture, and through the kindness of Prof. Galloway we are 
able to record the following results : 

These gentlemen experimented with several componnrls. hnt the 
copper salts were so much superior to all others, that they alone 
deserve consideration. 

They recommend spraying just as soon as the buds begin to swell. 
In their experiments they sprayed seven times during the season, 
making the last application about August 10th. In ordinary seasons 
four or five applications would be enough. They recommend the 
following: 

.Animoniacal Carbonate of Coppe1· Solution. 

1. Dissolve three ounce& of carbonate of copper in one quart of 
20° ammonia water and dilute to thirty-two gallons. 

Modified Eau Celei-ite. 

2. Dissolve two pounds copper sulphate in hot water, and in 
another vessel dissolve 0

1
ne and one-half pounds bicarbonate of 

soda; mix the two and when cool, add one and one-half pints 20° 
ammonia water and before using dilute with water to thirty-two 
gallons. 
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We give below a copy of table showing the results of these 
,experiments: 

Potassium :5ulphide ..... . 

Sodium Hypusulphite ... 

Sulphur Powder . . ..... 

A m'I Copper C,1 rbonate ... 

Eau C~lesto ........... .. 
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Uusprayed .... 

Prof. Goff's Experiments. II Prof. Taft's Experiments. 
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•'Results - The copper solutions remained persistently on the 
leaves, even resisting heavy showers, which washed off all traces of 
the sulphur compounds, and when ttie le~ves fell in October traees 
of copper could still be seen on them.'' 

'' At time of harvesting Profesrnr Taft picked all the apples on 
the trees and a.sso.rted them into three lots, of first, second, and_ 
tbird quality. The first class contained those free from scab, the 
second those slightly scabby but not distorted or under size, the 
third those that were distorted or under size. Those in each class 
were counted and the percentage which they formed of the whole 
estimated." 

'"At Ithaca, Wis., the apples were not all piek1• l, bnt a rnarket­
basket holding about one and one-half pecks wa;:, ti1 ,t. filled with 
apples from the lowest branches of one of the trees. Ne.:-. a '-imilar 
basketful was pieked from the branches that were just the height one 
could conveniently reach, taking care to pass clear around the trees 
in both cases. After this a basket of one'-half a bushel was filled 
from the tallest branches of the tree. Tile apples were then poured 
upon an assorting table ; and the baskets filled and emptied again 
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in the same manner and from the same tree, after which the contents 

of the six basketfnls were assorted into three qualities as in the 

preceding case." 

•• It is evident from the tables that the sprayed trees, especially 

those sprayed by copper compounds, producing a much larger per­

centage of healthy fruit than the unsprayed. The greatest differ­

ence between the perfect fruit on sprayed an<l unsprayed trees under 

Prof. Goff's charge was 51.68 per cent. and the leac;t 6.7 per cent. 

The greatest difference in tho-,e under Professor Taft's charge is 

5G.3 per cent. and the least 5.1 per cent., the two reimlts beiug es::ien­

tially the same.'' 

Besides the tabulated results there were others which are of great 

importance but cannot be estimated in exact fignres. A scabby 

apple is much smaller than H, healthy one, and in many cases, while 

tbe apples could uot he placed in class one, tbe scab had so been 

held in <'hec·k that the fruit had obtainer! a greater siz ~ th~in it other­

'.';i0,c \, ould. Profec;:sur Tuft gives the tl1tierencc in w<·i~r,ht. hetween. 

1wrfcct an(1 scabby lrnits as varying from 0:37 to .002 pound for 

ead1 apple, and 1',ays the scabby apples are teu per cent. smaller 

than the perf1c·ct onPs, making a ditference of nt:>utly a bushel per 

tree in size alone, besides tlie fact that the apples that are badly 

scabby nre unmarketaliie. "From the combined effect ot the two 

caLJSl'S," he says "we lost 011 ~onw trees a barrel of apples." 

··TlJ,~ cust of the chemicaLs and labor expended varied but slightly 

in the two cases, but botb gentlemen were obliged to buy chemicals 

in small ammrnts, and the cost per tree would be greatly lesstmed 

by treating a large orchard and buying materials iu quautity Pro­

fesrnr Taft used large trees requiring three gallons each for each 

application, while Professor Goff used tltree gallons for the two trees, 

but Professor Goff estimates the labor higher than Professor Taft, 

and this makes the figures nearly alike. Both these estimates, how­

ever, are for seven applications. In an average seaEion, and with 

the copper solutions, four or at most five applications will probably 

be suffideut. It is likely that in a large orchard with average sized 

tneE, wLen the chemicals were purchased by the quantity the expense 

could be reduc:ed nearly one-half. The expense of the ammoniacal 

solntion in partieular would be reduced hy purchasing the copper 

carbonate instead of preparing it from the sulphate." 

In .l\lr. Goff's calculations the cost for labor in making the treat­

ments amounts to more than half the expense. 
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It seems probable that it would be profitable to make the first 

application earlier than was done this year, and there is no reason 
why this application, or the next should not be combined with Lon­
don Purple, or some other insecticide, and the tree protected from 
insects and fungi at the same time. l\Ir. Hatch closes his report 

thus: 
•·What we now need is to determine the correct amount of the 

copper mixture to use, the times be~t suited to its application, and 
what combinations to make with inset'ticides. :rnd a new era in fruit 

culture will be inaugurnted. '' 

FALSE FLAX OR GOLD OF PLEASrirn. 

Oamelina Sutico (Crantz.) 

This weerl may be known by the following description: Pod, pear 

shaperl, pointed, swollen, flattish parallel to the broad partition that 
divides the pod into two cells; vah·es with one nerve. Seeds numer­
ous, oblong ancl some larger than a flax-seed Flower, small, 
yellow. The plant is an annual, has lance-shaped, or arrow-shaped 
leaves and a large margined pod. Introduced from Europe, where 
it is used somewhat for the oil contained in the seeds, known as Oil 
of Pleasure. The stem yielcl.s a fibre sometimes used for making 
sacks, rough paper and brooms. "\Ve call attention t'.) this weed 2s 
it has appeared in the State and though perhaps not so bad as the 
black mustard, yet it belongs to the same family and bas the same 
habits and if allowed to spread will add one mo1 e annoyance to the 
farmer. Below we copy a letter, regarding this weed that appeared 
in the .Maine Parmer, which may be interesting: 

Mr. Gilbert, Dear Sir: I enclose a weed taken from a field of 
oats on the farm of Lincoln Sprague in South Presque Isle. The 
field <'.Onsists of about two acres sown with oats raised by himself. 
One-half of the piece was sown with a quantity of Bradley's super­
phosphate. On the half sown with the phosphate the oats are full 

of the weed, while on the other half the weed is not to be found. It 
is a new weed in this section. Please tell me the name of the weed. 
I woul I hke to know at the same time if foul seed is one of the ingre­
dieuls used in manufacturing superphosphate. 

Very respectfully, 
Presque Isle, July 27th. H. H. CooK. 

[ Will Prof. Harvey examine and report to 1llaine Farmer?] 
z. A. GILBERT. 
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z. A. Gilbert, Dear Sir: The weed which you enclose for 
determination belongs to the mustard family ( cruciferae) and is 

known to botanists as Cwnelina sCttiva, Crantz. The common 
namt is Faise Flax or Gold of Pleasure. The name 'Wild Flax is 

in allusion to the fact that it is a weed in flax fields and was sup­
posecl by the ignorant to be degenerate flax. The plant has been 

grown for the seeds, which yit·ld an oil superior to rape seed oil for 
burning. The stems also yield a coarse fibre which is suitable for 

sacks, brooms and rough packing paper. The plant is a native of 
France, introduced with seed to this country, where it has gained 
only the reputation of a cletestalilP weed. The plant seeds profusely, 

and a few scattering plants allowed to go to seed would the next 
season produce an abundant harvest. Tbe best way to get rid of it 

is ca1efol cultivation in some hoed crop. The plant being an annual 
would be exterminated if not allowed to seed. It does not seem 

possible that the seed could have been introduced in Bradley's phos­
plrntl\ a~ suggested by .l\lr. Cook. He could satisfy himself on this 

point perhaps by noticing whether the' weed occurs in other fields 

where Bradle_y's phosphate was used. It is more probable that a 
few seeds were introduced last season from some source, and the 
plants escaped notice, and see<ling so abundantl.r have apparently 
come suddenly tile present season. Their being confined to one 

side of the field may be explained readily by supposing that the 
plants which produred the seed for this season's crop grew upon 
that side of tbe piece, and tbat became a centre of distribution, 
which happened to be the same ground on which the phosphate was 

used. We should like to know the history of the field, upon which 
the weed grew for the last three years, and whether the weed is 

found elsewhere. Look especially about the railroa<ls, as they 
bring many weeds in ballast and upon freight, and even the cars 

themselves transport seeds which the winds have blown upon them. 

The packing material thrown ont by mnchants is often the source 

of introduction of vile weeds. A phosphate might introduce into a 
field the seed of a weed which bad accidently got into it during trans­
portation, but it would be unjust to hold the phosphate responsible. 

Orono, l\Iaine, August 2d, 1890. 

F. L HARVEY, 

BotCtnist for the Station. 
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RIB GRASS OR ENGLISH PLANTAIN. 

Plantogo lanceolo.ta, L. 

This weed belongs to the order Plantaginaceae (Plantain family) 

and may be known by the following description : 
Root living from year to year; stem grooved, angular, nine inches 

to two feet high; leaves hairy, narrow, three to fl ve ribbed and in a 

cluster at the root. The flowers small, whitish, borne in a thick 

short spike at the end of the long 11ower scape. The pod opens at 
the top by means of a lid and allows the two oblong boat shaped 

seeds to eseape. These seeds are smaller than clover seed and may 

be distinguished by the brownish color, oblong shape and hollow or 

groove on the inner face. They look like a diminutive boat. Atten­

tion is especially directed to this weed, as it is being introduced into 

the State in clover seed. Complaints have been received of fields 

overrun with it, that were seedetl to clover. The seeds of the 

plantain lJeiug smaller and duller colored are liable to escape notice, 

being hidden by the bright· yellow color of the clover seed. Great 

care should be exercised by farmers in purchasing clover seed, so as 

not to introduce tllis detestable weed. We hear complaints of its 

occurrence in other states. Being a perennial it is a hard weed to 

exterminate. It is hardy and will cover the ground with a mat of 

leaves. Cultivation in a hoed crop wculd be the best way to con­

trol it. 
Accompanying this report is an envelope containing New York 

Red clover seed, adulterated with about ten per cent. of rib grass 

seed, (Plantago lcmceolata, L.) This seed was purchased at a 

prominent seed store in Maine and was highly recommended. We 

distribute the material that farmers may learn to distinguish the seed 

of rib grass and avoid it. 
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INJURIOUS IXSECTS. 

The past season bas been remarkable for the injurious insects 
that appeared in unusual numbers. 

FOREST TENT CATERPILLAR. 

The forest tent caterpillar was especially abundant in the forest 
along the Canadian Pacific in the vicinity of Sebois, where it occurred 
in such great numbers on the railroad track as to grease the rails and 
impede the movement of trains. It fed principally on the poplar, 
but when its favorite food was wanting, repasted upon the foliage 
of the oak, cherry, maple, willows, elm, gray birch and other trees. 
In the Penobscot valley it was unusually plentiful causing much 
annoyance and considerable damage to orchard and shade trees. 
The,y transformed in abundance and many eggs have been ]aid and 
unless they meet with mishaps the pest will be plentiful in 1890. 
(History shows that they are not abundant many years in succession, 
as parasites increase and check them). Crushing with the hanj, 
burning with a torch, and applications of kerosene or strong soap 
suds to the caterpillars when in bunches were the methods resorted 
to to destroy them This winter some have carefully removed from 
the apple trees, all the clusters of eggs they could find. 

THE CODDLING l\IOTH. 

The coddling moth did much more damage apparently than usual. 
Probably the insect was no more abundant, but it being a shy b2ar­
ing year the effect was more noticeable. 

When the trees set much fruit, some of our orchardists regard the 
coddling moth a blessing, as they do the proper thinning. The 
apples aflecterl by the first brood all drop, and in a good year enough 
are usually left. The greatest damage is done by the second brood. 
The caterpillars have insufficient time to mature before cold weather 
checks their work, but they have so far progressed that the calyx 
of the apple is badly eaten. The worms are not large enough to 
transform and probably many of the second brood in Maine perish. 
The work of the second brood in l\laine does not affect the core, only 
a portion around the calyx being damaged. The apples are blem­
ished, which injures them for market. This season three-fourths of 
the apples from some sections showed the work of the second brood 
coddling moth. 



AGRICGLTt;RAL EXPERDIENT STATION, 161 

Answers to questions sent out by the State Pomologieal Society 
to fruit growers, indicate that from 10 per cent. to 50 per cent of 
the apple crop in l\Iaine is damaged by this insect. ,v e regard it 

the most injurious insect to the apple in the State. Though when 
not too abundant it may prevent over bearing, yet it woulrl seem 
that it bas already far exceeded its sphere of usefulness in that 
direction and should, at least, be checked. It can easily be managed 
by spraying with Paris Green, or London Purple, and tbere is no 
reason why orchardists should suffer from its ravages. Especially 
should the matter receive attention when the trees show light bloom 
and a short crop is inevitable. The Bubject of spraying and spray­
ing apparatus is considered el sew here in this report. 

VARIOUS OTHER INSECTS. 

The fall canker worm and the white marked tussock moth were 
reported from several localities and appear to have been much more 

abundant than usual. They were feeding on the foliage of npple 
trees. The l\lay beetle was reported as doing much damage to 
grass lands in some parts of the State. The above insects will lie 

-consider more fully at some future time. 
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THE APPLE MAGGOT. 

Try pet a pornonella, (Walsh). 

Order Diptera, ],amily Trypetidae. 

BIBLIOGRAPHY. 
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Walsh, RUey-American Entomologist, 1, lb68, p. 59, (prob. 
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Y. Semi-vVeekly Tribune, 15 Dee., 1876; Amer. Ent., July, 1880 
(V. 3) N. S., V. l, pp. 159-160; Stoddard's Encyclopredia Amer­
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.I>::iew-Monograph Diptera N A., Pt. III, 1873, pp. 265-268, 

( description and remarks). 
Glo'ver-M S. Notes Journ. Diptera, 1874, p. 58, Pl. 9, fig. 14, 

(brief reference and authority). 
Packard-Guide to the Study of Insects, p. 415. 
Cornstock-Report Comm. Agric. 1881-2, pp. 195-198, Pl. 14, 

( operations, larva, pupa, imago, remedies). 
Saunders-Insects Injurious to Fruits, 1883, pp. 135-136, fig. 

143, ( brief account, illustrated). 
Cook-Country Gentleman, 1884, p. 857, (habits and occurrence 

in l\fich.); 14th Ann. Rept. Mich., St. Hort. Soc., 1884-5, pp. 
200-203, figs. 1-3, (general notice); Mich. Farmer, 1884, Vol. 15, 
No. 41, p. 4; Rural New Yorker, 188fi, Vol. 44, p. 360. 

Cook-Rept. Mich. Bd. Agric. 1889, p. 152; Rept. Mich. Expt. 
Station 1889, p. 97, (attacks plums and late cherries in Michigan). 

Lintner-Bull. N. Y. Agr'l Expt. Station, LXXV, Dec. 1883, 
( description and habits) ; Second Ann. Rept. Entomologist St., 
N. Y., 1885, p. 117, (description, life history, distribution, remedies, 
de-iiderata in life history, related species). 
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Cutting-Report Board Agric. Vt., 1883-4. p. 259. Reprint of 
Comstock's paper, from U.S. Agr'l Rcpt., 1881-2. 

Goding-Fruit Growers Jour., f;obden, Ill., Apr., 1885 
Treo.t-Inj. Ins. to Farm and Garden, 1887, p. 164, (brief 

account. Illustrations of flies, larva, pupa and work of larva.) 
Perkins-Second Annual Report, Vt. Expt. Station, 1888, p. 

134. 
Harve11-Ann. Rept. Maine St. Coll. Expt. S~ation, 1888. p. 1 75, 

also reprint in Agr'l Report of Me., 1888, p. 139; 1\Ie. St. Coll. 
Expt. Station Bull. No. 2, Second Series, 1889. 

Gordley-Orchard and Garden, 1889, Vol. 11, No. 10, p. 192 
(records occurrence in plums and cherries in Mich.) 

Davis-Ohio Farmer, Nov., 1889 (records occurrence in plums 
and cherries in .l\lich.) 

Trans ..... l'Ie. St. Pmn. Soc'y. 

1882-p. 101, Extracts from Prof. Comstock's paper in U. S. 
Agr'l Rept., 1882, p. 195. Supplementary remarks to above by S. 
C. Harlow. 

1883-p. 30, Hon. Robt. H. Gardner; p. 43, T. S. 1\lcLellan; 
p 61, Hon. Z. A. Gilbert. 

1884-p. 70, L. H. Blossom. 

1887-p. 9, remarks by the Secretary, D. H. Knowlton; pp. 84-
85, Prof. Carl Braun; p. 101, P. l\L Augur. 

1888-p. 26, Pres. Chas. S. Pope; p. 56, Prof. Maynard; p. 
114, Questions to fruit growers by Sec'y Knowlton; p. 117, remarks 
by Committee on Lists of Fruit. 

The above transactions also occur in the Maine State Agricultural 
Reports of the corresponding years. 

HISTORY AND DISTRIBUTION. 

Both the fly and the maggot of this species appear to have been 
observed many years be fore Walsh publis!:ed his original descrip­
tion in the American JoHrrwl of' 1-Jnrticulture, December, 1867. 
Walsll states that he bred the flies from maggots found in wild hawa 
(thorn apples or thorn plums, as they are variously called), five or 
six years before his description appeared. The flies and maggots 
were known in the Eastern States several years before 1867, and at 
that date their ravages upon cultivated apples claimed serious atten-
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tion in New York, Massachusetts, Connecticut and Vermont. To 
Walsh belongs the credit of showing that the maggots affecting cul­
tivated apples were the same as those he found in haws; and that 
the beautiful fly known in the cabinets of eastern entomologists, was 
an undescribed American species of trypeta anrl the perfect form of 
the apple maggot. 

Prof. Cook records its occurrence in wild haws in Michigan, Illi­
nois and ·wisconsin. Prof. Comstock bred it from a species of haw 
( Cratcegus) growing upon the agricultural grounds at Washington. 
We find no reference to its having been found elsewhere in haws. 
We have not found it in haws in Maine. The published state­
ments regarding its universal distribution in haws are not based 
on observation. There are no positive observations of its feeding 
upon wild crab apples ( Pyrus.). vV alsh says it feeds ''probably 
upon our native crabs.'' Comstock and Lintner write me they 
did not record its occurrenee in crab apples from personal observa­
tions. The wild crab apples are llard during the time the flies are 
on tlrn wing, ai1d would not appear to us to be a proper nidus for 
the maggot. The writer lived twenty years in the Mississippi val­
ley where crab apples are common, and did not see trypeta. Prof. 
Cook has not found it in crab apples, but write us that Trypeta has 
been found the past season ( 1889) in Michigan, infesting plums 
and late cherries. In considering the history and distribution of 
this insect outside of Maine we can do no better than take extracts 
from w· alsh, Comstock, Lintner and Cook. 

In 1866 Walsh had knowledge of its occurrence in Massachusetts, 
Connecticut, New York and probably Vermont. 

In New York it was prevalent at the Oneida community; 
North Hempstead, L. I., and occurred generally through the Hud­
son river country; in Massachusetts at East .Falmouth. Its 
occurrence in Vermont in 1867 uncertain. In July 1867 Walsh bred 
the flies from maggots received from Connecticut, Massachusetts 
and New York. 

Comstock in 1881 records iLs occurrence in New Hampshire, 
where, according to Mr. N. W. Hardy, it had infested the early 
varieties in the towns of Hancock and Dublin for the last six years. 
He bad personally observed it for several seasons in one of the 
orchards of Cornell university, N. Y., inf es ting a few varieties. 

Lintner writes in 1885 : "The most serious account of its injuries 
have been received from Vermont. In New Hampshire in a few 
localities it has ruined entire orchards, (Rept. Comm. Agr'l for 1881, 
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p. 190) .'' * * * '"Mr. L. L. Whitman writes from North 
Auburndale, l\Iass., I bad hundreds of bushels of the finest fruit 
rendered worthless by the apple maggot last year." '· From Franklin, 
Dela ware county, N. Y., larvae have been reported." Personally 
Prof. Lintner captured the flies occasionally at Schenectady, N. Y., 
from the 3d to the 27th of ,July. 

Prof. Cook in 1884 writes: '" Last year I received specimens from 
Delavan county, "\Visconsin, with the information that it was doing 
great damage. This year the ern~my has attacked us on our own 
ground. I know from personal obserYation that in Michigan in 
Ingham and adjoining counties it has wrought consi(lerable mis­

chief." 
The following predictions made by Walsh in 18G7 are almcst 

prophetic. "There can be hut little doubt that the descendants of 
the improved and highly eivilize(l apple maggots in the East, will, 
in proeess of time and by slow degree:s, epread gradually to the 
West, or thty may be su(ldenly introduced in a harrel of Eastern 
apples into some point at the ·west, and tbence racliate in all 
directions and C'.Olonize the country.'' 

\Ve find no mention of its occurrence in Maine in any publieation 

outside of the State. In the State it is referred to in the agricnl­
tural an<l pomological society reports, in newspaper acconnts and 
in a recent bulletin 1ssued by the Experiment Station at Orono. 

The pest was undoubtedly introduced in Maine in early fruit 
shipped from adjoining 5tates. 1\Ir. T. S. l\leLellan, (l\laine State 
Pomological So~iety Repo;·t, 1883, p. 43) says: ··S;)me five or six 

years since, I noticed that the earliest sweet apples we received from 
the south were infested with a minute worm, which bad thoroughly 
perforated the fruit. Three years sipce, I noticed my earliest sweet 
apples were similarly affected, and last season all my sweet apples 

and most of my pleasant tart apples, such as the Haley, Hurlbut, 
Nodbead, Primate and Porter were more or less infested.'' Our 

observations confirm this as we have the past season found early 
apples, shipped from Boston and exposed in the Orono and Bangor 
markets, literally alive with Trypeta lanre. 

Mr. l\IcLellan also refers to its occur: ence in the northern part of 
Somerset county at that time. 

Mr. Harlow (Maine State Pomological Society Report 1882, page 
104:) says: "This insect seems to have increased to such an extent 
in our State within a few years as to cause serious alarm among 
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fruit growers." The above would indicate that the pest was, in 
1882, well established in Maine. 

Mr. S. R. Sweetser of Cumberland Centre, writes: "That in 
August, 1880, he first noticed the flies on King Sweets and the same 
season the larvre were found iu Talman ·s Sweets." 

Mr. D. H. Knowlton (Maiue State Pomological Society Report, 
1887, page 9) says: ''In some parts of York, Cumberland, Saga­
dahoc, Kennel>ec and Androscoggin counties the insect has already 

become a great pest and its increase may well be regarded with 
alarm.'' 

Mr. Augur (l\laine State Pomological Society Report, 1887, page 
101) sa:vs: "We have been exceedingly troubled with the apple 
maggot; so much so that it has broken our confidence in some vari­
eties, so that we have hardly dared to sell them, we have found them 
so generally affected." 

.Mr. Sweetser, who has been much annoyed by this pest, writes: 
"That his apple crop was poor this season ( 1889) and badly affected 
wnn maggots. That his neighbors, who have not been troubled 
with ~he fly much before, complain that their apples are badly affected 
this year.'' Reports from many places show that the pest has done 

much damage in the State this season. 
Mr. Charles S. Pope (Maine Pomological Report 1888, page 26) 

says: "This troublesome insect is now found in severa.J. counties in 
the State and is doing much damage to fruit. The insect seems to 
work mostly in fruit grown in sheltered places, around buildings, or 
in places otllerwise protl'cted from tbe cold winds. So far as our 
observation extends tlley are not working very much in the orchards 
of the State, except as noted above.'' 

Mr. D. H. Knowlton (Maine Pomological Report 1888, page 117) 
says: "Its ravages, though extending over a large part of the State, 
seem to be confined mainly to sheltered areas and have not yet gen­
erally injured the fruit grown in the larger orchards." 

The observations of the writer so far as they go confirm the ·above 
statements. 

The writer has examined many varieties of apples during the past 

two seasons from various parts of the 8tate and his observations 
show, that the pest is on the increase, becoming gradually more 
widely distributed, doing greater damage where it occurs and con­
stantly extending its depredations to new varieties and new orchards. 

Through correspondence, personal observation, the examination 
of- many varieties of fruit from many localities of the State, and 
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through questions sent to fruit growers hy the State Pomological 
Society, we glean ; that the pest does the most damage in the 
western part of the State, and is widely distributed in Oxford, Lin­
coln, Somerset, Franklin, Androscoggin, Kennebec, Cumberlan<l, 
Knox, Waldo, Sagadahoc and York counties. 

The writer has found it in the Penobscot valley at Stillwater, 
Veazie and Bangor, and the towns of Charleston and Corinth, in 
Penobscot county and at Bucksport in Hancock county. In the 
answers to the Pomological Society questions it is reported from 
forty-four localities in the State. We have no knowledge of its 
occurrence in Piscataquis and Washington counties. 

Mr. W. P. Gerrard of Caribou, Me., writes us that apples from 
Plymouth, Levant, Garland, Corinth, and Dexter, and other towns 
in Penobscot county, sold in Aroo'-took, are often badly borl:'d by 
maggots, hut he has not seen it in Aroostook grown apples. 

INTRODUCTION. 

Since the introduction of the apple maggot in Maine, eight or ten 
years ago, it bas done enough damage each year to attract the atten­
tion of trnit growns It has been 1-.:onsidered in the reports of the 
State Pornological Society almost every year for the last eight. 
Accounts of it".5 ravages have frequeutly appeared in the public 
prints. During the last four years the writer bas received many 
letters regarding it. 

Its ravages have gradually increased. Each year it has extended 
its depredaLions further, until it is now nearly State wide in its dis­
tribution. It bas gradually spre&d from variety to variety until a 
large per cent. of the varieties of apples grown in Maine are known 
to be affected by it. 

Its distrihution is so wide and its annual depredations so great, 
that it seriousiy threatens the fruit interests of the State and, 
therefore, a consideration ot its lifo history is a matter of State 
importance. 

When the Experiment Station was organized two years ago, and 
an entomologist appointed, it was decided to make a careful study 
of this insect. 

To thoroughly investigate an im,ect the first step necessary is to 
make out its complete life history. With a knowledge of its life 
changes the weak points are made known and advantage can be 
taken of them in devising methods to hold it in check or destroy it. 



168 l\IAINE STATE COLLEGE 

Knowing that prominent entomologists who had written about 
Trypeta pomonella, differed much upon several points in its life his­
tory, and also aware that its eggs and egg laying habits were entirely 
unknown, plans were laid to carry out a series of careful observa­
tions, embracing a study of the whole life of the insect and an 
investigation of the subject so fa.r as possible in all of its bearings. 

It became apparent at once from the nature of what had been 
written, that it would be impossible to glean the true from the false, 
and therefore hazardous to accept any statement, however noted the 
authority, without a careful verification. 

During the last two years, under the most favorable circumstances, 
we have carefully reviewed all the published statements, accepting 
such as were verified and rejecting what appeared untenable. 

Tbe material at our command has been ample. Hundreds of 
infested apples of many varieties have been inspected. Maggots by 
the thousand, hundreds of puµre, thousands of eggs, taken from the 
apples and from the ovaries of the females, and over two lrnndred 
liies, bred or capturf'<l ahout the trees, and have been examined. 
From these examinations we have found reason to correct many 
statements, confirm others and add much that is new especially 
about the eggs and reproduction of this insect. 

vVe have been materially helped in our investigations by the aid 
and encouragement of others. In fact, without the assistance so 
l·heerfully given by many, our work would have been impossible. 
We desire especially to thank Mr. Charles S. Pope, Mr. J. W. 
True, Hon. Z. A. Gilbert, Mr. D. H. Knowlton and .Mr. S. R. 
Sweetser, members of the Pomological Society, for specimens sent, 
observations made and kind encouragement in the work. We are 
greatly obligated to Mr. L. H. Merrill, of the Experiment Station for 
photographic work, to Professors Riley, Comstock, Lintner and Cook 
for answering questions, loaning literature or aiding in the biblio­
graphy of this insect, and to Professor Riley for use of cuts. Pro­
fessor Jordan has taken a personal interest in following the re­
searches. By his liberal policy the work has been advanced and 
this report so fully illustrated. Many points, not of especial 
economic importance, but of zoological consequence, have been 
incorporated in this report, it being the present policy of this Station 
to record in its bulletins all the results of research, both technical 
and practical. 
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,v e feel gratified that circumstances have ecabled us to make 
these important investigations. It cannot be hoped that the work 
is entirely free from error, but an endeavor has been made to faith­
fully record what the eyes have seen. The cuts illustrating this 
report, so far as they are original, were made by the writer, or 
photographed from microscopic preparations made by ·him, and may 
be regarded, as to outlines, reasonably correct. The drawings of 
the male and female flies were modified from Professor Comstock's 
cut in the United States Department of Agricultural Report, 1881-2. 
,v e have also included unchanyecl from the same plate the excellent 
figures of the pupa, jaw system, cephalic and caudal spiracles, and 
a plate illustrating pomace flies. 

The work is humbly submitted as a contribution to the life history 
of this insect, with the hope that it may aid somewhat in an intelli­
gent struggle with this serious pest. 

SKETCH OF WORK, 1888-9. 

The investigation was commenced. under great difficultiee. The 
way had to be felt step by step. At the time we began work 
Tr_ypeta was unknown to us about Orono. The complaints were 
mostly from the Wes tern part of the State. The material for study 
had to be sent by mail or express from the infested district. 

"\York began ,Tn]y 5th, 1888, upon the Benoni, a sub-acid, early­
autumn variety. The apples at that date were about three-fourths 
of an inch in diameter. Observations were continued that season 
until November 6th. Though this variety was regarded by some as 
an unlucky choice, and that an early sweet apple would have been 
better, yet the results show it served the purpose well. We selected 
this variety because it was badly affected in 1887, and because it 
was an autumn variety and would enable us to continue the investi­
gation later in the season. Though this variety was made the 
basis of regular observations many other varieties were incidentally 
examined. 

Fifty-two lots of applf's, embracing several hundred specimens 
of many varieties, were regularly examined in 1888. These studies 
ref erred largely to the maggots, pup~ and the flies. In 1889 an 
investigation of the eggs and the egg laying habits was carried on in 
the laboratory and field. We spent a week in Cumberland county 
in July, 1889, studying the flies and their egg laying habits. 

27 
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Observations were made and recorded upon the following points: 
(a) Larvce: First appearance in fruit ; time required to mature ; 

date of first maturity; conditi?ns affecting rate of growth; time they 
first leave the fruit ; nature of exit ; time the larvre remain in ]ate 
fruits; first and latest pupre formed; where the larvre spend the 
winter; number of larvre in a single fruit ; presence of larvre in 
hanging fruit, marketed fruit, windfalls; presence of larvre in im­
ported fruit; varieties affected, number and kinds; distribution in 
the State. 

( b) Pupce: Depth they go into the ground to transform ; their 
occurrence in decayed fruit, on the surface of the ground, about 
grass roots and in apple barrels and bins; time required to trans­
form ; will they transform uncovered in dry jars under ordinary con­
ditions? Will they transform in bins and barrels kept in damp cel­
lars? Will earlier pupre transform earlier in the spring? The time 
late pupre transform. 

(c) Flies: Number of broods; time of appearance in confine­
ment and in nature; time they are on the wing in nature; relative 
number of males and females; "feeding habits; time of life; copula­
tion ; nature of the ovipositor ; method of laying eggs ; puncture 
made by ovipositor; nature of internal reproductive system of 
female; male genitalia; what depth of earth will prevent the flies 
from transforming. 

( d) Eggs: Number laid ; time of laying ; method of laying ; 
position in the fruit; distribution in the fruit ; development in the 
ovaries of the female; relation of codling moth to Trypeta work. 

The larvre, pupre and flies were carefully compared with published 
descriptions and corrections made. For microscopical examination 
many slides were mounted, of the eggs, abdomens of females and 
males, the ovipositor, male genitalia, wingf:I of the. flies, feeding 
apparatus of the larvre, the larvre, entire, and portions of the apple 
peel showing larvre exit holes and the punctures of the ovipositor. 

To illustrate this report photographs and measurement drawings 
were made. From the photographs some outlines were obtained 
for pen and stipple drawings. These drawings are found in their 
proper places. Methods of capturing the flies, and also experiments 
with insecticides were tried. Incidentally the presence of other 
apple insects was recorded. 
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WORK IN PROGRESS, 

We are still at work upon the following questions: Will early 
formed pupre transform earlier in the spring? Early and late mag­
gots have been allowed to transform and the time of emergence of 
the:flies will be noted. What depth of earth will prevent the flies 
from appearing! Pupre have been put at various depths in sand and 
the~greatest depth which they emerge will be recorded. ·wm pupre 
found in barrels and bins in cellars transform? Pupre uncovered 
with~earth, have been placed in open vessels and will be examined 
for.flies. 
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Variety. 

_!_ --------

Locality. 
From whom 

obtained. 

l1Fameuso ........•. Franklin County .. D. H. Knowlton, 9 15 
21Early l.larvest •.••• 

1

Cumberl'd County, " 9 15 
2,King Sweet.... . • • • " " " 9 15 
61High T. Sweeting ... 

1

Manchester ....... Charles S. Pope, 11 6 
I I 

Many l 
" 3 
" 4 
" 4 

.06 

.08 

.25 

.16 -

Remarks. 

- Codling moth only one-half grown, prob 
ably second brood. 
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DISGCSSION OF OBSERYATIONS-LARY..tE-HOW DO THE lIAGGOTS ENTER 

THE FRUIT. 

Early in 1888 we noticed small punctures through the skin of 
apples and found they led to minute channels in the flesh. By care­
fulls following these channels we found the larvre of Trypeta. We 
also worked the other way, found the very young larvre in the flesh, 
traced their route backward and in several instances was able to 
follow it to these characteristic openings. These openings were 
found to be distributed over all parts of the fruit; blossom anJ stem 
ends, and cheeks, but more abundantly on the cheeks, and more 
frequently on the pale or shaded side of the apples. All the flies 
observed ovipositing were in the shade at the time the eggs were 
laid. This is natural, as the skin on the shaied side would be 
softer. In highly colored apples these punctures are hard to detect. 
In light colored apples they can be plainly seen with the naked eye. 
They are not readily detected, except by practice, from the brownish 
rust spots naturally found on fruit. This is probably why they have 
not been before observed. 

HOW LONG DOES IT TAKE THE LARY£ TO MATURE. 

In 1888, in Benonies, we found maggots one-eighth grown (August 
6th). They could not have been hatched more than a week or so, 
as they were so small and the channel short and near the surface. 
By the 14th they were found one-fourth grown. By the 21st they 
were one-half grown. By September 12th they were found in 
abundance full grown, and had commenced to vacate the fruit. The 

above observations were made upon apples taken from the· same 
tree. 

In 1889, in Early Harvei:;ts, the minute larvre but a short time 
hatched were observed about the tenth of July. The maggots left 
the fruit and entered the pupm state by August 10th. From the 
above, we conclude that under famorable drcnmstances they mature 
in from four to six weeks. and soon leave the fruit. Observations 
on several other lots in 1888-9 confirm the above conclusions. 

ARRESTED DEVELOPMENT OF LARY~. 

In the fall of 1888 a lot of apples which had been on exhibit at 
the State Fair was received for examination. Though it was the 
middle of September, the larvre were small and many of them dead. 
·we learned that some of the apples had been kept in cold storage 
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and all in cool places. We suspected arrested development. \Ve 
bad come to lwlieve from the examination of many apples, that 
somehow the maturiLy of the larvre and the ripening of the variety 
were somewhat coincident. Had noticed that the larvre grow much 
faster as the fruit softens. To test the effe,t of cold storage a 
portion of a lot of Early Harvests collrnted July 9th, 1889, were 
placed in an ordinary ice chest. The remainder of the same lot 
was kept in a box under ordinary conditions. They were first in­
spected August 10th, and the larvre from those kept under ordinary 
conditions had emerged, and the pupa~ were found in the box. None 
had emerged from those in the ice chest. Those in cold storage were 
cut and examined from time to time, the last being opened September 
15th, and larvre were still in them. 

In 1888 we found larvre half grown November 6th. In 1889 Mr. 
Briggs found a half grown larvm December 1st. We found one 
December 25th, half grown, in a King Tompkins. .Mr. S. R. 
Sweetser showed a larva at the Pomologieal Soeiety meeting at 
Norway, February 4th, and sent the writer larvre about February 
15th. If the f'ggs in these cases were laid at the time o!' killing 
frosts, October 10th, then the eggs remained unhatched longer than 
the usual time, or the larvre in somt: cases are from two to five 
months reaching maturity. Cold seems to check development. 
The larvre grow faster as the fruit softens. .May not the occurrence 
of Trypeta larvre in late winter fruit be from eggs laid late in the fall, 
which from cold are tardily hatched and from the effects of cold and 
the hard tissue ot winter apples are a long time in reaching maturity? 
.May not cold storage arrest the work of Trypeta larvre in fruit and 
prevent its rapid deterioration? 

ARE TRYPETA LARV.Ll~ FOUND IN WINDFALLS? 

The examination of numerous specimens taken from the ground 
bas shown conclusively that the maggots are found abundantly in 
windfalls. "\Ve have never seen exit holes in apples hanging on the 
trees and believe that the maggots remain in the fruit until it drops 
or is gathered. The presence of the maggots seems to hasten the 
maturity and dropping of the fruit. Larvre are found abundantly 
in marketed frui1 from Massachusetts, which shows, that the larvre 
will remain a long time after the fruit is harvested. Any very young 
larva'. will remain in the decaying apples until they are a mass of eor-
1Uption. "\Ve received a lot of windfalls from .Mr. True, shipped about 
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September 6th. They were not examined until September 12th 
when in twenty of them we found twenty-five full grown maggots 

and several pupre in the box. Hanging fruit picked from the same 
tree at the same date was full of younger maggots. From twenty­
three specimens put in a box, fifty-two pupIB had emerged by Sep­
tember 20th. This shows that the apples having the older larne 

matured and dropped earlier. 

WIH N DO THE LARY A: BEGIN TO LEA YE THE :FRI:"IT? 

The larvre begin to mature about the first of August, in the ~arly 
varieties and soon leave the fruit and enter the pupre state. In 

the summer and early fall varieties, they may be found of all ages, 
during the summer and fall emerging when mature. The larne 
batched from eggs laid late in the season may be stored with the 
fruit and emerge any time during the winter, or remain sometimes 
by arrested development in the fruit until February. l\Iaggots may 

vacate fruit when the fooct supply is abundant and it is occupied by 
younger larva~ of several ages. They leave the fruit througll cin:ular 
openings a little larger than tbe maggot. Several of these are rnrne­
times found in tlle same fruit. 

TRANSFORMATION OF LARY A<~. 

In 1888, August 8th, we found the first Trypeta larva about one­
third grown iH Benonies and laid some of the apples aside in a box 
over sand and left the larvre to enter the ground. From time to time 
through August, September and October we laid others aside but 
did not keep the lots separate, not then thinking that the early larvre 

might transform earlier in the spring. The jars and boxes were kept 
in a room where there was a fire most of the time and where it did 
not freeze. The sand was somewhat moist when put in the boxes 
but as gauze was put over them the moisture soon evaporated so the 

san<l was practically dry. About the first of l\Iay we moistened tlle 
sand in some of the jars and left it dry in otllers. Two or three lots 
of pupIB were left in jars and not covered with sand but not one fly 
came from these. In 188fJ, August 10th, we put some pupre in a 
box without sand and examined them December 1st and all wEre 
dead. One box was examined, to see how deep the larvre had bur­

rowed to transform, and fourteen pup:~ were found from one-half to 
one inch below the surface in loose sand. One or two were noti<:cd 
to transform at the surface under decayed fruit. A few were alw 
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found in the shriveled fruit in the pupm state. The flies began to 
emerge first from the jars which had been moistened. Below is a 
record of the time of appearance of the flies. 

I 

Wot Dry i I Wet I Dry 
Date. No. sand. sand. Date. No. [ sand. sand. 

May 23.. • . .. . 2 + June 25 . . .. 3 j - + 
June 4 .. • . . . . 1 + June 27... 3 I + 
June 7. . . . . . 3 + June 27 .. . . 1 1 

I + 
+ July4.... 2 II 

+ July 4 ..... , 2 . 

June 15 ...••• 4 + 
June 19 ...... 2 +-
June 20 ..... · 1 2 

I 
+ 

I 

i 1 + - July 5 ... ·· 1 -
June 22 ...... 5 + July 7 ..... 2 - + 

The time of emergence covered about six weeks. The flies were 
at once transfern,d to a large box with a glass top in which fresh 
apple !eaves were kept and apples with fresh cut surface. 8uwe 
syrup made from white sugar was put in occasionally and they ate 
of it greedily. The flies appeared very quiet and often remained for 
a long time in the same place on a leaf, the side of the cage or upon 
the cut surface of the fruit. None of them lived over three weeks. 
None were noticed copulating. 

WHERE DO THE LARY ..<E GO TO TRANSFORl\I? 

The depth to which they go in the ground to transform was deter­
mined by putting infested apples in boxes over l0ose sand, and 
examining later for the pupm. Our observations confirm those of 
Comstock and Cook, that, under the most favorable circumstances, 
they do not burrow over an inch. The larvm, being footless and 
weak, have but little power to penetrate hard soil, and hence find 
the most favorable places for development in sandy locations. In 
orchards kept in sod they do not find favorable circumstances for bur­
rowing and undoubtedly enter the pupa state about the grass roots 
and are subjected to more mishaps. Even where they have loose sand 
to burrow in, they do not always enter the ground, as we have found 
pupre on the surface of sand under decayed fruit. They are some­
times found in the fruit in the pupm form during the summer months, 
and quite frequently in stored fruit. If infested fruit is left in a 
box, barrel or bin, the most of the larvm will leave the fruit, and the 
pupre will be found in the bottom of the receptacle. 
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~Ir. Sweetser sent us a lot of Spitzenbergs and Hubhardstons in 
December, 1889, and we found many exit holes, a few pupre and 
occasionally a larva. ,v e asked l\lr. Sweetser to examine the barrels 
in which the apples were stored, and he sent us eighty pup~. 

l\Ir. Henry S. Smith of l\lonmouth, Me., says: "l swept up and 
burned large quantities of pupre fror~ where I sorted Nodheads and 
Talmans on the cellar floor. The apples had been in barrels until 
put up for market in December and January." 

,v e have had a great many larvre leave the apples and enter the 
pupa state in the bottom of the boxes and jars containing them. 

EGG-LAYING HABITS OF THE FLY. 

When do the flies lay their eggs ?-The published views on this point 
are that the eggs are not laid until late summer or mid-autumn. 
Comstock says: "According to my observations and all published 
accounts the apple maggot does not occur in the apple until the 
latter part of the summer." Lintner says: "During the latter part 
of the month (July) or in August it deposits several of its eggs 
upon an apple near the calyx end.'' Perkins says: "As the 
maggots do not eat the apples until well advanced toward maturity 
it is obvious that the eggs are not deposited on the fruit until the end 
of summer, and from that time to mid-autumn." Our observations 
do not warrant the above conclusions. The eggs begin to be laid in 
Maine, on the earlier varieties, by July 1st, and probably earlier in 
the states farther south. Ovoposition continues until the flies die 
in the fall by killing frosts. We found numerous small Trypeta 
larvre in Sweet Boughs and Early Harv%ts by July 9th. Compar­
ing their size with newly hatched larvre they must have been a few 
days old. Allowing for the time required to batch it would 
make the time of egg laying July 1st or earlier. Larvre found in 
early imported fruit from Massachusetts were more mature than in 
the above, which would mean earlier egg laying in Massachusetts. 

They are found in abundance in half grown apples. The channels 
made by the young larvre are largely healed by the growing tissue 
and might lead to the view that "they do not eat the apples until 
weil advanced toward maturity." They are there, nevertheless, 
ready to rapidly grow when the pulp softens. As the fruit matures, 
the channels no longer heal, and being larger, become apparent. 
The close observer will find plenty of larvm before the large yellow 
channels made by the adult can be seen. '\Ve hacl pupre in consid-
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erable numbers the last season by August 10th. The fact that 
maggots of all sizes can be found from early in July until cold 

weather shows that ovoposition continues through the season. This 
is confirmed by an examination of females taken about the middle 
of September. In them were found plenty of mature eggs and 
others in varying s!ages of development. 

EGGS AND REPRODUCTIVE SYSTEl\I_. 

Discovery of the eggs in the apple and also in the ovary of the 
female, completes our know 11: dge of the life changes of Trypeta. 
The researd1eR of 1888 made us familiar with the entrance punctures. 
These were again found in the first lot of apples examined early in 
July, 1889. The first pnncture examined cuntained one egg inserted 

vertically beneath the skin, and entirely concealed in yellowish, 
withered tissue. It was described and figured. The second apple 
revealed another egg, which was photographed. A third pgg was 
transferred to a live box in apple jnice anrl w::i.tchect. In abont fif­
tPen minutes a motion was obsl·rved in the end opposite the pedicil. 
Soon tile shell burst irregularly, the head of the larva protruded and 

in less than a minute it had craw led out A careful examination 

under high power proved it to be the larva of Trypeta. \Ve went the 

next day to Cumberland Centre to study the insect at home. Caught 

several pairs copulating, and made a careful microscopical examina­
tion of the reproductive system. Found eggs in great numbers, 
which agreed exactly with those found in the apples. During the 
season hundreds of eggs were taken from the females and many 
temporary and a few permanent slides prepared and additional pho­

tographs made. We belit'.'ve no one will dispute our claim to dis­

covery of the (·ggs, as nothing has heretofore been written about 

them. 

NATURE 01<' TI-rn REPRODUCTIVE SYSTEM. 

,v e find no record of a histological examination of this part of the 
insect. The oviduct leading into the ovipositor is short and soon 

divides into two quite lrJng convoluted tubes, one on each side, 

leading to the ovate ovarit>s, which nearly fill the abdominal cavity. 
Each half ovary contains about twenty-four chains of eggs, each 

chain having at least seven eggs attached together, in different stages 
of development which would make the numher of eggs at least 336. 
As many as eleven stages in the development of the eggs were 
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observed. As many as seven stages were frequently seen attached 
and we are not prepared to say but what the loose forms seen in the 
reproductive passages were also detached parts of the chains, which 
would increase the number of eggs to 528. Nor are we prepared to 
say but what the pear-shaped unsegmented body at the other en<l of 
the chain might develop still others. See Pl. II, Figs. 4-10. We 
actually counted forty-eight chains in several insects and each chain 
had at least seven eggs, which wonld make 336 eggs as the mini­
mum number. The chains of egg,, were mounterl and drawn to &cale 
and are shown Plate IL Figures 4-10. Th,~ developmental stages of 
the t>ggs show conclueivf~ly that ovipo;.;ition i.,, necessarily extended 
over considerable time. 

Discovery of the OvZ:positor as a sharp instrument, fully capable of 
making a puncture through the skin of an apple, is a very important 
observation. The ovipositor has been <lescribe,l as truncate and 
blunt by Loew, Lintner an<l Perkins an<l incapable of making a 

puncture. All references to the ovipositor we have seen undoubt­
edly refer to the last abdominal segment. the ovipositor and sheath 

retracted within it apparently never having been seen. The ovipositor 
is shown (Plate II. Figures 1 and 3) to be a sharp instrument 
fully capable of making an incision. Out of over fifty flies only a few 
died with the ovipositor extended, and in cabinet specimens it is 
usually retracted within the sheath. We have several slides showing 
the ovipositor extended, also cabinet specimens showing it finely. 
Some may claim this discovery for Walsh, as he says the insect 
oviposits through the skin of the apple, but he examined apparently 
only one female, and we doubt his having seen the ovipositor. AU 
eminent entomologists since his day have discredited him no one ever 
having described or figured the ovipositor, therefore, credit should 
be ~iven to the one who first describes and figures the instrument and 
observes it do its work. 

Confirmation of "'\:V alsh's statement that the female punctm·es the 
apple to lay her eggs is exceedingly interesting, for, as Prof. Riley 
writes us, ··It is opposed to everything which we know regarding the 
egg laying habits of Diptem." This has been denied by all promi­
nent entomologists since Walsh's time. By witnessing the ovoposi­

tion ; finding the eggs in the characteristic punctures ; observing one 
hatch and proving it to be Trypeta, and by finding the same eggs in 
the ovary of the female that we found inserted beneath the skin 

of the apples, the position of Walsh is smtained beyond cavil. By 



182 MAINE STATE COLLEGE 

means of a jeweler's glass on the eye we witnessed the process of 
ovoposition several times. The fly would run about over the apple 
nervously for a short time as though selecting a suitable place, then 
coming to rest, elevated the thorax behind and turned the abdomen 
nearly at right angles to the thorax. The legs were spread out as 
though to brace the insect. The sharp brownish ovopositor was then 
plainly protruded, nnd by repeated vertical motions inserted into the 
apple. So far as we could see, the ovipositor pierced the skin the 
first plunge and the continued probing was to enlarge the hole. 'We 
could not see the egg escape, as the opening to the oviduct was con­
cealed below the skin of the apple. The process occupied a half 
minute or so. In all the cases we observed, the insect oviposited in 
the shade. The puncture cannot be easily seen at first, but soon 
the adjacent tissue changes to brown and shrivels, showilg the 
opening plainly with a brownish areola around it. ,ve marked 
around one puncture as soon as it was made and examined it five 
days later, finding the shell of the deserted egg and in a channel 
close by leading to it the young larva. 

RELATION OF TRYPETA TO OTHER INSECTS. 

The published views on this question are: (a) That the eggs 
are deposited directly in boles made by other insects; (b) That they 
are deposited on the surface of the apple near the calyx end, the 
hatched larvre entering the holes made by other insects, especially 
those of the codling moth ; ( c) There is an implied view expressed by 
Prof. Perkins "that they are deposited on the outsitle, hatch there, 
and the young larvre eady bore through the peel and enter the fruit. 
Hundreds of apples have been found infested by Trypeta wfth no evi­
dence of codling moth work or the work of any other insects, and 
no external openings excepting the small punctures made by the Try­
peta fly. The finding of Trypeta eggs beneath the reel of apples in 
these characteristic punctures settles this question beyond dispute, 
and warrants the conclusion, that the work of Trypeta is entirely inde­
pendent of other insects. This is important, for there was a hope 
that the destl uction of the codling moth would check this pest by 
destroying its means of entering the fruit. 
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INSECTS SOl\IETil\IES l\IISTAKEN FOR TRYPETA. 

The term apple worm is often vaguely applied to any sort of larva 
infecting the apple. The name apple 1maqgot is frequently incor­
rectly given to the true apple worm, the caterpillar of the coclling 
moth. vVhile in some parts of the country the true apple maggot, 
the larva of Trypeta pomonella, is called the "railroad worm,." 
The larva of the codling moth is usually in Maine correctly called 
the apple worm, but sometimes it is confounded with the apple 
maggot. The term maggot is restricted by entomologists to footless 
larvre of two-winged flies. The larvre of the codling moth have legs 
and spin cocoons and are correctly called caterpillars. 

There should be no trouble in distinguishing the apple maggot and 
its work from the codling moth and its injuries. The apple maggot 
or ''railroad worm" tunnels the pulp of the fruit, filling it with brownish 
channels, while the codling moth caterpillar usually enters the calyx, 
works about the core and finally leaves the fruit through a direct 
channel from the core to the che.?.k. 

Apple worms spin cocoons which are placed under the :0ose bark 
of trees or elsewhere above ground and from which moths (''mill­
ers") come forth. Apple maggots go into the ground to spend the 
winter and from their pupre two-winged flies, ( described below) and 
related to the house fly, mosquitoes, and crane flies, come forth. 
The apple worm is larger and has sixteen legs, a broad black head 
with a black patch behind it, and is usually pinkish in color. The 
apple maggot is smaller, footless, tapering to a small head, and 
greenish white or slightly yellowish in color. 

The apple maggot deposits its eggs in the fruit while on the trees 
and is found in the hanging, stored and marketed fruit, and in the 
windfalls. In apple pomace and decayed fruits, other maggots are 
frequently found in great numbers. These are generally the larvre 
of pomace flies, which work in apple and other fruit refuse and do 
no ID Jury. We have never seen or heard of Trypeta flies laying 
their eggs in apple refuse, and any worms found in such material 
may be considered ~s the larvre of other insects. These pomace 
flies are plentiful in Maine about decaying apples, apple pomace, 
crushed fruit, vinegar barrels and apple driers, and are often a nui­
sance. vVe took three species of pomace flies about apple trees in 
Cumberland county early in July, the two species considered by Prof. 
Comstock (U.S. Agr'l Rept., 1881-2, p. 198):and another undeter-
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mined species. These flies are smaller than Tr_ypeta, light brown 
or yellowish, and have clear wings and red e_yes. The pupm and 
maggots are smaller and more slender than those of Trypeta. The 
maggots change to the pupm state within or about the decaJing fruit. 
·we have taken more than a hundred pupa> from a single decayed 
apple, and from a single apple have bred nearly a hundred of the 
vine-loving pomace flies. Their time of transformation is short. 
1\lany broods appear in a seaSfJn. That the pomace flies may be 
readily distinguished, we give (Plate IV) a copy of l\Irs. A. B. Com­
stock's P-xc:ellent drawing, taken from United States Agricultural 
Report, 1881-:2, Plate XVI. For a more detailed aceount of tbe 
pomace flies the reader is referred to the above named Report, 
p. 198. 
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Varieties Known to be ... 4._ffected by Trypeta Pornonella. 

Variety. 

Alexander. 
American Golden Russet .... 
Bailey ~weet. . .. .. . . . .. 
Baldwin... .. .......... .. 
Benoni ......•..••.•••..•. 
Canada Baldwin 
Cat-head . . . . . . . . . . . 
Colvert.... . ........ . 
Danver's W Sweet ..... . 
Derby Pippin .•..•......... 
Diana ............•..•..... 
Duches11 of Oldeoburgh •.... 
Early Harvest ............. . 
Esopus Spitzenburgh ..... . 
Fall J enneting ..... 
Fall Pippin ......••........ 
.Fame use . . . . . • . • • • . . . . .. 
Franklin Sweet ............ . 
Uarden Royal.. • •...•...•• 
Golden Bal I. ...... .. 
Golden Russet ............. . 
Golden Sweet . . . . . . . . . . . . 
Gravenstein .............. . 
Grec::ing R. l ........ . 
Grime's Gold Pippin .....•• 
Haley......... . .....•. 
High Topped Sweeting ....•. 
Hubbardston Nonesuch .•.... 
Hurlbut. . . . . • • . . . . . ...... 1 

Irish Peach . . . . . . . . . • • • . . . 1 

King Sweet ........••... 
Kini.;,T~mpkins County •.... , 
Ladv s i:'iweet ...••••••••••.• ! 
Ma(den Blush ............. . 
l\'lexico .....••.........•••. 1 

Mother.... . . . . .....•.•••• I 
Munson's i:iweet ............ I 
New York 8weet ........... ( 
Nodheads ................. i 

Northern ::-py ............... , 
Paradise Sweet , ........... . 
Poarmain ...•..••••.•••.... 
Penankee •..•••....••••.••. 
Porter ......•••.•••.•••.... 
Pound Sweet. . . ......... .. 
Primate •.... , ...•.••••..•. 
Pumpkin Sweet .......... .. 
Ramsdell's Sweet •.••••.••• 
Red Astrachan ............. . 
Ribston Pippin ........... . 
Rolfe ............••••••.••• 
Russell... . .••.....••••••• 
Sherwood's Favorite . • • • . .. 
Snow .•.•••••.•••••.••...•. 
Somerset ..•.•..•••.•• , ..•• 

28 

.. 
a, 
(!) 

~ 
if.) 

x 

x 

x 

x 

x 

x 
x 
x 
x 
x 
x 

x 

x 
x 
x 
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d 
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::s 

[])_ 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
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x 
x 
x 
x 

x 

x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 

I 
I Time of 

~ II maturity. Remarks. 

~ ---1----x :Autumn ••.. Sparingly infested. 
:winter..... " " 

x 
x 

x 

x 

A~t~~n .. l~adl;• 
\Vrnter ..... i~parrngly 
Autumn.... '' 

Winter ..... 

Autumn 

Badly 
[Winter ..••. I " 

:Autumn •.. 
I Sparingly 
!Winter.... " 
1
Autumn .... Badly 

I ,, ,, 

1Winter ..••. Sparingly 
I ,, " 

I
i Autumn .•.. 

•• !Badly 
[Winter ..... 1

1

:;paringly 

I 

.. " 

Autumn .•. Badly 
Winter ...• · ltipa.ringly 

:Autumn .... Baaly 

I 
" ,~paringly 

Summer .... Badly 
Winter ..... [sparingly 

I 
" ,, 

Autumn .•.. ' " 
I .. 
1Winter .... - /Badly 

!
Summer.... " .. 
[winter 
I " 

" !'Sparingly 
Autumn .•.. Badly 
Winter .... Sparingly 

I 
Summer.... " 
Autumn •.. Badly 
Winter ..... Sparingly 
Summer .... Badly 

X !Winter ..... Sparingly 
" 0 

Autumn.• .. I Ba.~ly 

Sparingly 

~,. 

'( 

<( 

<( 

<( 
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•( 

<( 
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Varieties A.ffected-Concluded. 

Variety. 

Sops of Wine •....•..•••.••. 
Sweet, or Yellow Bough •.••. 
Tetofsky .••...•.....••••••. 
Talman Sweet ..•••....... 
Twenty Ounce ..••••..•.•••• 
Wagner •........••....•••• 
Wealthy ..•..........••.••. 
Westfield's Seek-no-further .. 
William's Favorite .•..•..... 

1

. 

Winthrop Greening •....•.•• 
Yellow Bellflower •...•••••.• 

= <l) 
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x 
x x 

Fla.vor. 
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x 
x 
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ix 

"'d ·; 
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X I X 
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Time of 
maturity. Remarks. 

Summer .•. , [Badly infested. 
I :: " ., 
Winter ..... 
Autumn .•.. ! 
Winter ..••. 

]

Summer •... 
Autumn .•.. 
Winter ..... 

No pains have been taken to make an exhaustive list of apples 
affected by Trypeta, but in pursuance 0f work upon this insecti the 
writer has found it in most of the varieties named. The list has 
been extended by several members of the Pomological Society. 
Probably other varieties grown in the State are infested. The list 
is full enough to convince anyone that Trypeta works in a wide range 
of varieties, and is not fastidious, but gratifies sweet, sub-acid and 
acid tastes and indulges in summer, autumn and winter fruits. 

Varieties sparingly or not at all affected in some parts of the State 
are badly infested in other places. In the table, the terms sparingly 
or badly infested, refer to the writer's knowledge of the frequency 
of Trypeta in the State and will of course not be correct for any 
given locality. 

SPREAD OF TRYPETA FROM VARIETY TO VARIETY. 

Trypeta has been in the orchard of Hon. Samuel Libby of Orono 
for the last three years at least, but has confined its depredations to 
a single Benoni tree. They are not scarce on that tree as the writer 
has taken as many as three larvre from a single apple. Within 
twenty-five feet is a Wealthy, fifty feet a Red Astrachan and sixty 
feet a Nodhead, all varieties badly infested in other orchards in the 
State, but not a single maggot has been detected in any of them. 

The same is true in Mr. Webster's orchard on the other side of 
the river, where Trypeta has for several years feasted upon Golden 
Russets, while several other varieties equally inviting have been 
exempt. Last season the Golden Russet did not bear and the fly 
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transferred its depredations to another variety near by. ,vithin 100 

rods of Mr. Webster's orchard, across the river from it, is anotuer 

orchard where early sweet ancl sub-acid varieties are grown, yet 
Trypeta has not been detected. 

l\lr. Atkins says · 'That in Bucksport some trees of a variety will 
be infe::;ted while other trees of the same variet3 in the same orehar(1 
are exempt." 

The slowness with which this pe~t bpreads from tree to tree, vari­

ety to variety in an orehard, and from orchard to orchard, has been 
noti<:ed by Cuwslock and others, and when any attempt has been 

made to explain it, it has been by saying the insect is fastidious in 
its tastes. It is probably true, taking the whole State or country, 
that the pest is worse upon summer sweet and sub-acid varieties, 
but it does not confine itself to these. The long list of varieties we 
publish, which are infested shows a wide range of occurrence in sweet, 

sub-acid and acid, summer, autumn and winter fruits. The history 
of this insect in 1\laine shows that it was first introduced from 

adjoining states in early imported fruit. It has gradually spread 
from the early varieties until neither sweet, acid, sub-acid, early or 
late apples are exempt from its attacks. 

The larvm from early apples enter the pupa state earlier and 
emerge earlier in the spring, or from the eariier apples there would 
be generated an early race of flies. These would appear under 
ordinary circumstances when the early apples ·#ere ready to receive 
the eggs, and before other varieties were far enough advanced, and 
the early apples would continue to be infested from year to year. 
If the early apples did not bear, or from arrested or accelerated 
development the flies appeared earlier or later than their accustomed 
variety, they would be forced to find a new nidus for their eggs. 

Let us suppose this to be a later variety ; then, as this variety 
matures later, the larvre would enter the pupa state later, and appear 
the following spring a later race of flies. Our observations show that 
the flies are on the wing from early July until frosts ; that the flies 
continue to emerge for a long time, or that there are several races 
of flies appearing at different times. A mild winter might force the 
late pupre and convert them again into an early race, wilich will 
explain the disappearance of larvre from a later variety and their 
appearance in an earlier variety. 

In some orchards the flies appear later and affect the later vari­

eties worse than the earlier. This may be because the later fruits 
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were first affected and the flies have continued in them, or the loca­
tion of the trees or the nature of the soil may give unfavorable con­
ditions for early development. The above facts illustrate the erratic 
habits and wonderful adaptability of Trypeta. and must impress us 
with the fact that we have a formidable pest with which to contend. 

·we believe that each tree usually produces the flies that infest it. 
The flies were thick early in J nly on Early Harvests, but at that time 
none were found about the trees of later varieties. L'.1.ter in the 
season the fruits of the fall and winter varieties became infested. 
The Trypeta fly is not adventurous, does not ro:1.m about to gratify 
the requirements of a fastidious appetite, nor does it stay so closely 
at home because it is over particular about what it eats. It is 
rather, easily pleased, contented with what is set before it, be it 
wild haws or Ea1·ly Hurvests. It clings from year to year to the vari­
ety chance has thrown in its way, and does not abandon it, until by 
over-increase or want of bearing, it is forced to find another nidus for 

its eggs. 
In Illinois though common in wild haws it has not until recently 

spread to cultivated fruit. It probably left the haws n the East 
because in the settlement of the country the wild haws were cu .. In 
l\liebigan it has been forced to infest wild plums and cherries. These 
things do not show fastidiousness but adaptability in a wonderful 
degree. Certainly an insect contented in wild haws would revel in 
any kind of a cultivated apple. The fact that the pest has spread 
in our orchards slowly to apples of all flavors and times of maturity 
shows an alarming power of adaµtation to new food and surroundings. 
It shows that if deprived of the softer and earlier varieties it is 
still equal to the emergency. Adaptable, contented, the perfect 
embodiment of the sentiment ··be it ever so humble there is no place 
like home." 

GENERAL DESCRIPTiuN. 

Perfect insect a two-winged fly somewhat smaller than the house­
fly. Readily recognized by its general blaek color; yellowish head 
and legs; dark feet; greenish, prominent eyes; white stripes on 
each side of the thorax in front of the wings; white spot on the 
back and upper part of the thMax; three white bands across the 
abdomen of the male and four across the ahdomen of the fem ale, and 
four blaek bands across the wings, resembling the outlines of a 
turhy. See Plate I, Figures 1 and 2. 
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TECHNICAL DESCRIPTION. 

Perfect insect (feniale)-1\Iaximum length, G 2 mm. (. 245 in.) ; min­
imum length, 5 mm. (.205 in.); average length of ten specimens, 
5.8 mm. (.228 in.) Maximum spread of wing, 12.5 mm. (.5 in.); 

minimum, 10.8 mm. (.43 in.); average of five, 12 15 mm. (.48 in.) 
_Head-Light brown or pale rusty red; space between the eyes 

in front and the antennre, darker; front of the face and hind orbit 

of the eye more or less tinged wi~h white, the latter hearing a row 
of black bristles; antennre, .5 rnm. long; ( .02 in.) three jointed; 

tbe first joint shortest; second joint having nnmerous short, thick, 

black bristles on the inner face; third joint as long as the other two, 

oblong, rounded aL the end, flattened on the inner face, pubescent. 

Arista, dark brown, slender. more than twice the length of the joint; 

frontal bristles black. l\Iouth large, broader than long; palpi and 
proboscis pale yellow and pubescent. Eyes prominent, length l mm. 
to 1.25 mm. (.04 in. to 05 in.); breadth .45 to .50 mm. (.018 in. 
to. 02 in.) ; green with reddish brown, greenish and steel blue reflec­
tions in life, but dull and greenish hlack in cabinet specimens. 

Thorax--:M:aximum length 2.75 mm. (.11 in.); minimum length 

2.25 mm. ( 09 in.) 
Black. A white stripe on ead1 si<le in front of the wing, involving 

its base and the humeral l'.al!osity. Thoraciu dorsuin with four 
narrow silvery or bluish gray longitudinal stripes arranged in pairs. 
The pairs separated by a mt'fliau broad hlack space. Stripes of 
each pair separated behind by a narrow bla('k line, confluent in front, 
the inner strip,_ s sborter. Scutellum, elevated, flat, white above 
with black sides and base. Bristles of the thorax and scutellnm 
black. lhlancers three jointed, outer joint black, prominent, irregu­

larly triangular, basal joints brownish. 
Abdomen a little longer then broad. Length, 2.2 to 2 3 mm. (.088 

to .092 in.) without the ovipositor_ Black, ovate, composl,d of 

seven segments. First and second segments rapidly w1dening. 
Second St0 gment widest. Sixth segment abruptly narrowed, shortt·r 
than the fifth, and apparently rudimentary and represented below 
only l\Y a narrow sternite. deventh segment truncate at the end 
when I t1e ~heath and ovipositor are retracted but sloping into the 

, sheath when it is protrucled. Posterior portion of the second, third, 
fourth and fifth segmt0 nts ( oecasionally the sixtb) hroadly banded 

with white. 
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Ovipositor-Length, 1.33 mm. (.053 in.); breadth .33 mm. 
(.0133 in.) at the middle where it enters the sheath, broadest at the 
base, tapering from where it leaves the sheath to a sharp point some­
what curved (usually upward) at the end. (See Plate II, Figure 1.) 
Brownish, hornlike, bearing a median groove below, which is 
coYered by two flaps which extend half way from the sheath to the 
point. These flaps are covered by a shorter median one. From 
beneath the flaps the eggs escape. In specimens mounted in balsam 
the oviduct and ovipositor show within the sheath to its base. 

Sheath of the ovipositor .67 mm. by .233 mm. (.027 in. by .009 
in.); oblong, largest at the base, then narrowing, widening again in 
the middle, narrowing again and at the lower end widening into a 
terminal ring. Truncate at the end. Beautifully marked above 
and below by oblong tubercles arranged in about fifteen oblique 
rows, beginning at the base of the sheath and sloping backward each 
way from the median line above and below. The rows from above and 
below meet flach way on the sides at an angle. A triangular space 
on tho 8ide::, aL Lhe l>ase and above not involved. The tubercles 
become smaller and less conspicuous toward the sides. See Plate 
II, Figure 1. 

Legs about 3.75 mm. long (.15 in.) Femora and tibire about 
equal, 1.5 mm. (.06 in.) Tarsi shorter, .75 mm. (.03 in.) Femora 
black with .:yellowish distal and proximal ends. Front pair lighter, 
with hind sides more or less dark. Proximal joint of all the tarsi and 
tibia~ clay yellow. Distal joints of tarsi all clothed with dark hairs, 
1::iaking the feet all more or less black. (See Plate I, Figures 1, 2 
and 3.) 

TVing-4.5 mm. to 5.5 mm. long (.18 in. to .22 in.), 2 mm. to 2.5 
mm. (.08 in. to .10 in.) broad, hyaline, traversed by four black cross 
bands. Base of the wing clear; first band beginning at the sinus 
of the basal lobe, sloping backward and joining the second band 
about the middle of the posterior margin. Second, third and fourth 
bands confluent in front and diverging backwards. The dark bands 
are arranged so as to resemble the outlines of a turkey, the band 
toward the body representing the neck and head, the second the 
bocls, the third the legs and the fourth the tail. Tbe whole surface 
of the wing covered with minute hairs, those on the bands black, 
the others dear. .Margin of the wing all around and the subcostal 
vein armed with bristles. (See Plate 1, Figures 1-2.) 

Pe,fect insect (male) - Same general color as the female but 
smaller; length 4 to 5 mm. (.16 to .20 in.); five instead of seven 
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segments to the ab<lomen, seconcl, third and fourth segments only 

banded with white. "\Vings shorter and narrower and not spreading 
so much behind when the fly is at rest; abdomen of the same gen­
eral shape but smaller. See Plate I, Figure 2. Copulatory appa­
ratus 3 mm. (.12 in.) long, yellowish brown; the penis coiled and 
with the anxiliary organs usually folded under the abdomen in a 
broadly oval cavity which extends forward to the middle of the 
fourth segment. The genitalia are shown Plate II, Figure 2. 

NOTES. 

'rhe eyes are sometimes variegated with brownish and greenish 
patches. The fifth abdominal segment is occasionally narrowly banded 
with white. Sometimes the white abdominal stripes in places involve 
the whole width of the segment. The coloring at the angle of meet­
ing of the first and second proximal bands in the wings is quite vari­
able, from hyaline through faint dusky shades to black. The black 
bands are quite variable in brightness. They seem to be brighter in 
the males. 

Eggs--Length ( .8 to .9 mm.) ( .032 to .036 in.) ; breadth ( .2 to 
.25 mm.) ( 008 to .009 in.); white in the oviducts, but light yellow 
when taken from the fruit; fusiform and about four times as long 
as wide; pedicelate at the end; pedicel about one-twentieth of the 
length of the egg, longer than broad and rounded at the end ; pedicelate 
end broadest and abruptly sloping into the pedicel; other end more 
sloping. The shell of the egg at the pedicelate end, for one-fourth 
of the length, is pitted with irregular hexagonal cells, the borders of 
which are raised and lacerated, giving a roughened or spinose ap­
pearance to the surface; sculpture most prominent near the pedicel 
and gradually lost in the general surface which is smooth; the 
spinose portion is darker. The larva is placed in the egg with the 
head away from the pedicel and the end containing the bead is 
inserted into the apple. Ovaries double and saccate, occupying most 
of the abdominal cavity; each side containing twenty-four chains, each 
chain at least seven eggs in different stages of development. Perfect 
eggs and stages of deveiopment are shown on Plate II, Figures 4-9. 

Lctrvce-Length, 7 to 8 mm. ( .28 to .32 in.) ; breadth, 1. 75 to 2 
mm. (.07 to ,.08 in.) When full grown usually yellowish white. 
When younger and sometimes when full grown tinged with greenish; 
footless; the body composed of fourteen segments. Ninth, tenth 
and eleventh segments widest, narrowin

1

g rapidly toward the head, 
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which is small. pointed and emarginate. The body slopes slowly 
backward to the last segment, which maintains its size one-third of 
its length, and then abruptly slopes to one-half its thickness. The 
lower and posterior half is nearly vertical behind, giving the larva a 
docked appearance ( see Plate I, Figure 3.) From the lower part 
of the first segment are protruded a pair of black, curved, parallel 
hooks, the rasping organs, by means of whieh the maggot tunnels 
the fruit. These hooks are attached to a black chitinous frame­
work (see Plate III, Figures la and lb), the crest of which shows 
plainly from above through the first three anterior segments and gives 
the impression of a black spot back of the head. To the unaided 
eye the hooks and chitinous frarrn,work appear as two small black 
spots headward. ·when the first three segments are retracted 
the head appears somewhat blunt, and the hooks do not show. 
On the dorsal surface on each side, at the union of the third and 
fourth segments, are two yellowish brown tubercles, the anterior 
openings of the breathing organ~ anrl <'Hllf'd the Cephalic spiracles. 
See Plate III. la and lb. These tuLercles can be seen by the un­
aided eye, but their structure cannot be determined. When magni­
fied, they appear funnel-shaped with the border of the funnel expanded 
into a double row of about twenty cylindrical projections. At the 
base of the funnel is a short bulbous enlargement. Leading back­
ward from each spiracle to the last segment of the body is a tube 
or air passage (trachea) which terminates on the sloping surface of 
the last segment, in the caudal spiracle. One of the caudal s1Ara­
cles enlarged is shown Plate III, Figure 1 c. At the junction of the 
fourth and fifth segments and the junction of the next to the laE<t 
and last segments are branch tubes connecting the trache;e. 

Pupu~-Length 4.2 to 5.2 mm. (.17 to .21 in); breadth 2 to 2.6 
mm. ( .08 to .1 in.) Pale yellowish brown. When the maggot 
assumes the pupa state it does not shed the larval skin. The maggot 
contracts, assuming an oval form. The head srgments are entirely 
retracted so that the tubercles ot the cephalic spiracles project in 
front. The posterior end contracts but the caudal spiracles remain 
in view and the larval segments are easily made out. The true 
pupa is found within this shrunken larval skin, qr in the language 
of the Entomologist the pupa is coarctate. The pupa is a little more 
than twice as long as wide and barrel shaped, the ends sloping about 
equally. The larva is about four times as long as wide and the head 
end is very sloping and pointed. The pupa is only twice as long 
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-as wide and equally sloping at the ends. Otherwise the resemblance 
between it and the pupa is apparent. There is quite a variation in 
the size of pupre, some are much longer and thicker than others and 
may he of females, as the female flies are much larger than thP 

males. See Plate III, Figure 2. 

LIFE HISTORY. 

In early seasons, under favorable conditions, the flies in Maine 
begin to emerge about July 1st, and earlier in the states farther 

south. They continue to emerge all summer and are on the wing in 
abundance until the middle or last of September and occasionally in 
October. Early frosts check them. The flies lived three weeks in 
confinement anct will probably live longer in nature. They begin to 

deposit their eggs in the early fruit by July 1st or earlier and egg 

laying continues while the flies are on the wing. The earlier races 

of flies affecting the earlier varieties, and the later races the fall and 

winter fruit. Each female is capable ot laying, at least, hdween 
three and four bnndred eggs, which are inserted from time to time, 
one in a plac.e, by means of a sharp ovipositor through the skin of 
the apple. The eggs being successively developed in the ovary of 

the female, after the manner of the eggs of the barn-yard fowl, the 
season of egg laying extends over considerable time. The eg~s are 
vertically inserted into the pulp of the apple, with the end opposite 
the pedicel, which contains the head of the maggot, pointing toward 
the core. The eggs are deposited in all parts of the apple, usually 
upon the cheeks, sparingly near the calyx and stem ends, and more 
abundanLly upon tlie pale or shaded side of the fruit. The time 

required to deposit the eggs is about one-half minute. By mean:3 of 
the 8harp ovipositor a characteristic puncture, .33 mm. (.0133 in.) 
diameter, is made through the skin of the apple. These µunctures 

can be detected by careful observations with the naked eye, but a 
pocket lt>ns is necessary to see them well. They appear as brownish 

specks, and have not been before distinguished from the brownish, 
rusty spots common on apples. Under the glass they appear as 
circnlar or oblong openings, surrounded by a brownish border, and 
somewhat shruken b_y the shriveling of the tissue beneath. They 
may be numerous on the same apple. The eggs batch in four of 

five clays under favorable conditions and the minute larv~ begin at 
once to work in the pulp of the applt'. They have no true apposahle 
jaws, but the head is provided witll two black curved hooks, situated 

above the mouth, with which they rasp the pulp of the fruit rapidly 
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by means of a vertical movement of the head. They live upon the 
juice of the particles of apple thus detached which is sucked 
into the mouth. The pulp is rejected and turns brown. They can 
burrow their length in soft fruit in less than a minute. The channels 
made by the young larvre, wliile the fruit is still growing, are largely 
healed and neither they nor the minute white larvre are liable to be 
detected by the naked eye or by the easual observer. As the larvre 
grow and the fruit matures, the enlarged channels do not heal, but 
turn brown and the presence of the maggots is then readily detected. 
These channels meander through tbe whole fruit even the core. 
They often cross each other, enlarge as the larvre grow, and in the 
last stages of trypeta work run together, producing large cavities. 
:Finally they involve the whole fruit, rendering it a worthless mass 
of disgusting corruption, held together by the peel. 

In the early stages of trypeta work there is no external evidence 
that the fruit is infested, excepting the punctures made for the inser­
tion of the eggs. By these punctures the presence of the maggots 
cn,n be detected. In advanced trypeta woi-k brownish trails, where 
the larvre have come to the surface, can be seen through the skin. 
Apples marketed with no suspicion of their being infested are fre­
quently found hopelessly involved, honl9y-combed and worthless. 
Apples apparently sound when gathered, may by the presence of 
eggs or young larvre, afterwards become hopelessly involved. The 
newly hatched larvre are a little shorter than the eggs and could not 
be readily detected in the white pulp of the apple without a pocket 
lens. They attain their growth, under favorable circumstances, in 
four or five weeks, but their development may be arrested by cold 
insufficient food, hardness of the fruit, &c., for a great length of 
time. They remain ordinarily in the fruit but a short time after 
they are mature. They often leave it and go into the pupa state 
when there is an abundance of nourishment and the fruit is still 
occupied by younger larvre of various ages. If the fruit is kept 
cold, though full grown, the larvre remain longer or may even change 
to the pup~ state within it. We have never seen the exit holes in 
hanging fruit and believe the maggots do not drop, but go into the 
ground from the fallen fruit. Their presence causes the fruit to 
mature earlier. Fruit picked from the trees may contain larvre and 
often stored or marketed fruit is alive with maggots, The exit 
openings are characteristic irregular holes about 2 mm. ( .08 in.) in 
diameter surrounded by a brownish border. They look as though 
the maggots had gnawed a hole for the head, and had then forced the 
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body through, leaving a lacerated border. Tiiey may oJcar anywhere 
on the apple but arc more frequently found where the brown larvre 
trails show through the skin. They begin to appear in the early 
apples about the first of August and may be found until frost in the 
windfalls and in the stored fruit as long as the larvre remain. 

It would seem that the development of the lanre is so nicely 
timed that they are not mature until the fruit is ripe. Their develop­
ment is slower in late and hard fruits. A dozen maggots may infest 
the same apple though a single one is enough to render it worthless. 
The maggots have been found in numerous varieties, early and late ; 
sweet, acid and sub-acid, extending from early in July through 
August, September, October, November, December, January and 
February. The larvre usually leave the apples and go into the 
ground an inch or less and soon change to the pupre state. The 
pupre are occasionally found within the fruit in windfalls and quite 
frequently in stored fruit. Sometimes the larvre change on the sur­
face of the ground under decaying fruit. On grass ground they 
probably change in the <lehris about grass roots. In the bottom of 
boxes, bins and barrels where infested fruit is stored, pupre may be 
found in abundance. 

Our observations show that if the pupre are kept in a warm room, in 
a box or bottle, and not covered with earth, they will not hatch. In 
the cellar and cool storerooms, where apples are usually kept, it may 
be different. The pup re remain in the ground a greater or less length 
of time, depending on when they enter the pupre state, soil, location 
and season. They can he forced by favorable, or retarded by unfa­
vorable circumstances in the laboratory, and this is probably true in 

nature. Specimens kept by Professor Comstock in a warm room 
all winter, began to emerge l\1ay 28th, and continued to appear until 
July 6th. (He does not say when they entered the ground.) The 
specimens we transformed, entered the ground in August, Sep­
tember and October; and came forth as flies from l\iay 23d until 

July 7th, or they finished appearing about the time the first ones 
appear in nature. This shows forcing. Dr. Goding records the 
remarkable instance where late larv:l3 found in fruit in J anua.ry went 
into the pupm st::i,te and appeared by February 1st. This would 
indicate that the late larvre appear earlier, which is contrary to our 
experience. Possibly it may be unnsually rapid transformation due 
to forcing. The appearance of the flies again the following summer 
completes the life history. 
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REl\IEDIES. 

Trypeta is an unusually hard insect to destroy. The eggs are laid 
under the skin of the apple: the larvre spend their time in the fruit 
and the pupre are safely concealed in the ground, within the shrunken 
skin of the larvre, therefore, they are well protected from destruc­
tive parasites and none are known to infest them. The flies do not 
seem to be enticed by sweetened poisonous substances and cannot 
to any extent be trapped. The eggs are so safely lodged in the 
apple beyond the reacl1 of poisons applied by spraying that there 
is no hope in this direction. The only chances left are to 
destroy the larvre and µupre. The larvre are found abundantly 
in windfalls, and the pupm in bins and barrels where fruit has been 
stored. Destroying windfalls would prevent the rnaggots going into 
the ground, ancl burning refuse frorn bins and barrels would dispose 

of those in stored fruit. These rnethods are practical, easily up plied 

and sho1lld be rigully ei1Jorcecl. 
There are some hopeful and helpful features in our struggle with 

this pest. The history or its work in other states shows that its 
ravages have natural limits. Though bad enough it has not appar­
ently gone on from bad to worse but has kept within certain bounds. 
Flies as a class are delicate insects and are liable to many mishaps 
and great variation in abundance from year to year. Trypeta seems 
to be confined largely to sheltered locations and sandy soil and does 
not from its nature spread rapidly from tree tw tree, variety to variety, 
orchard to orchard. 

To discourage us is the fact that a new supply of the pest is 
yearly brought into the State in imported fruit and every railroad 
town is liable to become a generative center for the pest. Again, 
unscrupulous orchardists at home, to save loss, knowingly market 
infested domestic fruit. Infested fruit may be marketed without 
knowing it. In both cases it is apt to be dumped on the ground 
and spread the pest. The sale of fruit from one part of the State to 
another is liable to hasten the spread of the flies. 

All things considered, we firmly believe the ravages of this insect 
can be controlled, if we avail ourselves of the known means to check 
it. Below is a detailed consideration of useless, preventive and 
direct methods of coping with the pest. 
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USELESS .!\IETHODS. 

1. Spraying early in the season when the apples are small would 
do no good as the flies are not on the wing until July, when the 
early fruit is fu11y half or two-thirds grown, and too large to spray 
with safety. Spraying, even if safe, would do no good as the eggs are 
inserted under the peel, and the young larv~ in them protected by a 
shell are beyond the reach of poisons. The apparent decrease of 
Trypeta after spraying, mentioned by Mr. Augur in Pomological 
Society Report, page 101, 1887, mu:,;t be accounted for by another 
and independent cause. 

2. In confinement the flies are very fond of sugar, yet about the 
trees, when othP.r flies of several species were regaling themselves 
on apple juice, we did not see a single Trypeta fly feeding. Sweets. 
poisoned with arsenious acid and corrosive sublimate, and placed on 
paper in shallow pans in the trees failed to atttract them. 

3. Sti~ky fly papers seem to be useless. ,ve exposed several 
sheets in the branches of a tree where the flies were thick, for three 
days, and only took a single Trypeta fly. 

4. It has been suggested '•tbat a practical way to defeat the work 
of this insect in great measure is to raise little early fruit.'' ,v e 
have no confidence in this method. It is not a remedy What fruit 
growers want is a way to check the pest and save them the invaluable 
luxury of early fruits. ·would it not be much better to save the 
trees and for two years carefully destroy the windfalls and with them 
the pest? Those who first suggested this method believed the pest 
confined its ravages to the early fruits. To cut down the early fruit 
trees would not destroy Trypeta. Experience of Maine fruit 
growers, and our own observations, show conclusively that the insect 
works badly in late and winter fruit, and is known to infest most of 
the varieties grown in the State. If depriV<'d of the early varieties, 
a want of food supply would make it worse in the later fruits. ,v e 
believe that cutting dc,wn our fruit trees would "defeat the ends of 
this insect," but what the profit if in our revenge upon it we at the 
same time sacrifice onr fruit. There is no lazy way to check Trypeta. 
It will have to be done by a direct, squarely fought battle. We 

firmly believe we have in the careful destruction of the windfalls the 
means of destroying the pest. 

The Trypeta is not like la grippe, spreading over a state in a day, 
but it goPs slowly from tree to tree, variety to variety, orchard to 



198 l\IAINE STATE COLLEGE 

orchard. The checking of the pest then is largely an individual 
matter, to be worked out independently in each orchard. "\Ve sin­
cerely hope the fruit growers of Maine will give the destruction of the 
windfalls and the disposal of refuse from apple barrels and bins a 
fair trial, before passing these methods irlly by as ''impracticable to 
any extent." 

5. The destruction of our early fruit trees, excepting a few to be 
left as traps, has been suggested. If we raised no early fruit the 
early flies would do no harm. The destruction of the larvre from 
these trap trees would not lessen the ravages of the later appearing 
races of flies upon late fruit8. Destroying the early fruit would 
force many of the early appearing flies to find a nidus for their 
eggs in the later fruit; thus increasing the number of later appear­
ing flies, and tlieir effects upon later varieties. This method is 
based upon the erroneous belief that Trypeta works only in early 
fruits. 

r'Kl£ VENT IVE l\IEAS URES. 

1. Keep the orchards in grass and in the fall or spring burn under 
the trees to destroy the pupre that are about the grass roots. 

The experience of fruit growers so far as we know, is to the effect, 
that orchards in grass are less affected. This is reasonable because the 
maggots are weak and cannot enter tlie ground under such conditions 
and would be forced to remain above ground about the roots and 
would be more subject to mishaps. Burning the grass would cer­
tainly destroy many. 

2. If the orchard is in cultivation, deep spading or plowing in the 
fall or spring would probably destroy them. The maggots go into 
the ground less than an inch. The flies are weak and could not 
reach the surface from any great depth. The above two remedies 
are based upon the supposition that the maggots have been allowed 
to,go into the ground. If the windfalls have been gathered care­
fully as they should be none would be left to enter the ground, and 
these preventive measures useless. 

3. Orchards on sandy soil and in sheltered places with a southern 
exposure are worse affected. In planting orchards such conditions 
might be avoided. 

4. Prevent by legal enactment the importation of foreign fruit 
from localities known to be infested. The pest was undoubtedly 
introduced into the State by importation of apples, and each year 
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there is a new invoice from Massachusetts in imported early fruit. 
)Ve saw in the Orono market, July, 1889, a barrel of early sweet 
apples from Massachusetts literally alive with nearly full grown 
Trypeta maggots. 

They may be found in Bangor OL' in any other railroad town in the 
State when early foreign fruit is exposed for sale. Is an act to pro­
hibit the importation of early fruits practical r We protect our game 
by an act. Infected cattle are destroyed by law. Is the protection 
of our game and cattle more important than the protection of our 
fruit? We have no means of accurately telling the annual loss to 
fruit growers by this pest, bnt it mnst be considerable in the State. 
To many it amounts to from 10 per cent. to 75 per cent. of the crop. 
There are only a few entrance ports and early fruit could be readily 
inspected, and if found infested confiscated and destroyed or the 
importation of early apples Gould be entirely prohibited. If fruit 
growers, knowing the facts, are contented to allow their interests to 
be so jeopardized and make no effort to prevent it, they should 
without complaint bear the consequences. It is a matter of State 
interest for the pest is almost State wide in its occurrence. As 
a State, we can much better do without early foreign fruit than 
suffer the loss of our home products. No matter what methods are 
adopted to check this pest, they will prove more or less futile, if each 
year in all the railroad towns of the State maggots by the hundreds 
are thrown upon the ground in worthless infested foreign fruit. 

DIRECT METHODS. 

1. The flies are very stupid although they appear otherwise. 
When resting on the leaves or apples they can readily be taken with 
a small insect tube or bottle. By placing the mouth of the tube 
cautiously over them, they are not disturbed, and soon crawl inside. 
We took thirty this way from a single tree in an hour and a half. Mak­
ing no allowance for mishaps and supposing a fly lays three hundred 
eggs and one-half of the flies are females, the progeny of a single 
fly the third season would be capable of laying nearly seveu million 
eggs. The killing of even a few flies would materially lessen the 
number and help hold the pest in check. 

2. Destroy the windfalls as soon as possible after they drop. This 
method has been recommended by every Entomologist who has writ­
ten on the subject, as the best way to cope with the pest. It is based 
upon the positive knowledge that the maggots do not leave the fruit 
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until it drops, and are found abundantly in the windfalls. These 
maggots if not destroyed enter the ground and appear three hundred­
fold stronger the following season for the work of destruction. To 
destroy the windfalls makes dead maggots of them and dead things 
can not reproduce. It is common to not gather the fruit of infested 
trees but allow it to drop and decay on the ground. This is a bad 
practice, (18 it is the best way possible to multiply the pest. It is a 
present loss of time and expense to destroy worthless fruit, but it 
will pay well in the end. 

Two methods of destroying the windfalls suggest themselves: (a) 
hand picking; ( b) allowing sheep or hogs the orchard. 

(a) The windfalls may be collected and fed to stock in the :yard 
or pasture. If carried to stock and thrown on the ground in quanti­
ties greater than are immediately eaten, there is danger that the 
maggots leave them and go into tue ground. This might be avoided 
by feeding no more than are eaten dean, and storing any accumu­
lated fruit in a tight box or bin, anrl, finally, destroJing the refuse. 
Every proYidcnt orchardi~t shuuld gatl1er Uie windfalis as a matter of 
economy. They are as good a~ No 3 apples which are largely fed 
to sto('k. If not profitable to fred they should still be destroyed to 
prPYent the incrPase of insect pest8 and fungi which they harbor. 
Gatberiug the windfalls for the express purpose of checking Trypeta 
has be('n tried and found eff Pctual. The making of cider from 
rna~goty apples might be profitable, and would afford those who 
drink 1t both meat and drink at the same time, though it would not, 
if known, make a very appetizing potion. We might as well save 
the trouhle and expense of manufacture and eat the infested apples 
at once, or as 1Valsh has tersely expres3ed it, •• Eat the devil as to 
drink his broth." If not needed to feed stock they could be thrown 
into pits dug in convenient places in the orchard and after frost the 
refuse covered with a foot or two of earth. lt would be better to 
gather the windfalls every day and make thorough work of it. A 
boy could do it. If gathered every day it would not take much time. 
If impossible to gather every day, twice a week would destroy many 
but would take longer to check the pest. In early varieties the 
gathering should begin by July 15th, and from late varieties as they 
begin to ripen and drop. 

( b) Allowing enough sheep or swine in the orchard to eat the 
windfalls would involve less time and expense and insure probably 
a more immediate destruction. They should be turned in each day for 
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time, or kept in the orchard all the time from July 15tb until the apples 
are gathered. It is some trouble and expense to destroy the wind­
falls. A troublesome pest necessarily involves time and trouble, and 
to exterminate Trypeta will require determined and thorough action. 

Thorougb and universal destructiun of the windfalls is the most 
hopeful method, and fruit growers are urged to give it a thorough 

trial for two years. 
3. Destroy the refuse from apples stored, marketed or used for 

home consumption. This is based on the fact that marketed fruit 
early an<1 late is often alive with maggots. That pupm in abundance 
are found in the bins and barrels where fruit bas been stored. Tile 
chances that these larne find the conditions for development are 
much less tltan with those that go into the ground from the wind­
falls, but the pest may he spread through infested marketed fruit 

thrown on tlw ground. 
(a) Infested early apples, foreign and domestic, in market placeS' 

are a fruitful source of the pest, and fruit dealers should be required 
to burn or bury all apple refuse and not tllrow it. on the ground. 

The maggots are not able to crawl out of a box and the refuse 
from ma1ket places, could be thrown into a tight box or barrel and 
the maggots µrevented from going into the ground. The refuse 
could occasionally be buried a foot or so deep. 

( b) The maggots in stored apples soon leave them and go into the 
pupa state in the barrels or bins. If marketed without sorting, the 
pupa~ go with the fruit in the barrel and may spread the pest. The 
sorting floor should be swept if pupre are found on it, and the refuse 
burned. In bins and barrels in the cellar the pupm probably retain 
their vitality and if not burned the flies emerge in the spring. As a 
precaution the bins should be carefully swept and the barrels shaken 
into a tight vessel an<l the refuse burned. Apple refuse from home 
use, known to contain maggots, should be destroyed and not thrown 
on the ground. 

The writer's observations so far seem to indicate that the perpet­
uation of Trypeta from year to year is largely if not wholly due to 
the transformation of maggots that go into the ground, and that we 
have comparatively little to fear from the larvre found in winter 
fruit picked and stored after frosts. 

The pupre found in barrels in December and placed in a jar in the. 
cellar, without dirt, have not transformed. Some of the same lot 
put in earth December 25th have not yet changed. Maggots allowed to 

29 
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emerge from apples and transform in a box without dirt have not 
changed to flies. These facts would seem to indicate that pupre exposed 
in open barrels for any length of time will not transform. Again, 
many of the larvre in hard winter fruit die and do not reach maturity. 
It is not uncommon to find winter fruit full of the old trails of half­
grown larvre and the maggots dead in the channels, and the apple in 
a fair state of preservation. The subject needs further investigation, 
and the writer is at work upon it. l\feanwhile it is best to destroy 
all pupre found upon sorting floors or in bins or barrels. 

The careful destruction of the windfalls and pupre from stored 
fruit is, with little trouble or expense, within the control of the fruit 
grower, and amounts to making an effectual trap of all trees 
infested. 

The remaining sources of Trypeta, domestic and foreign mar­
keted fruit, are not so easily controlled. Fruit growers should be 
careful not to market infested fruit, and try to control the importa­
tion of early fruits. Great importance attaches to a knowledge of 
the pest and its habits, so that its first appearance in an orchard 
will attract attention and lead to prompt action against it. 

CRITICAL REl\IARKS UPON THE ANATOl\IY OF TRYPETA, 

Walsh, in the original description says the eyes are black, and no 
one seems to have corrected this error. The eyes fade in cabinet 
specimens and are dark, but even in these they have a decidedly 
greenish tint. The eyes are greenish in life, and in varying light 
give green, rusty brown and beautiful steel blue reflections. They 
are rarely varigated with brown patches. \Valsh says : ''The tip 
edge of the four basal segments (of the abdomen) white above." 
He seems to have overlooked the first basal segment which is not at 
all white. The facts are, that in both male and female the 'Yhite 
bands begin on the second basal segment an~ in the male involve 
the second, third and fourth, and in the fem ale the second, third, 
fourth, fifth and occasionally the sixth. Loew makes the same 
mistake and says indirectly that there are only five segments to 
the female abdomen, while there are really seven. (See Plate I, 
Figure 3.) ·walsb and Loew seem to have examined only a single 

female. Co111stock apparently overlooked the basal segment of the 
female abdomen, as be says, the white bands "are borne by the first 
to the fourth segments inclusive.'' The sixth segment of the female 
abdomen is apparently )epresented only by the tergite. The seg-
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ment being very narrow at the sides and below. The seventh bears 
the sheath and ovipositor contained within it. "\Valsh lets the repro­
ductive system so severely alone, that it is certain he did not see 
the ovipositor, or he would have considered so important an organ. 
From Loew's account it would appear that he mistook the last 
segment of the abctomen for the ovipositor, and described that seg­
ment for it. The abdomen of the male as figured by Comstock is 
shriveled or dist0rted. \Ve have before us twenty-five males and all 
show the ovate form broadest at about the second segment. If there 
is any difference the male abdomen is broader in proportion to its 
length than that of the female. Prof. Lintner also calls attention to 
the correct form of the abdomen. 

The basal lobes of the wings are more prominent and rounded 
than shown in Prof. Comstock's figure and the caudal margin 
sinuous, the sinuses being located where the second and third 
black bands touch the margin. The outline of the outer black 
bands of the wings are not curved and continuous ( as shown in 
Cumstock's figure) but quite irregular as shown in the corrected cut 
of the wings, Plate I, Figures 1 and 2. There is also a subcostal 
vein above the one that is armed with spines, which is not shown in 
Comstock's figure, and to this the cross vein in front of the second 
black band joins and is not attached to the second subcostal as shown 
in Comstoc:k's figure. 

Walsh says: "The tips of the four hind paws tinged with dusky." 
This statement usually applies to all the paws. \Valsh, in describ­
ing the larva says: "That at the base of the first segment behind the 
head the spiracles are located." Comstock says: ''There are at the 
union of the first and second segments pale brown tubercles, the 
cephalic spiracles.'' Comstock's figure represents them so located. 
If Walsh regarded the head as one segment, then his vague state­
ment would imply that he believed the spiracles located between the 
second and third. After examining many specimens, both alive and 
dead, we feel confident there are three segments in front of the 
spiracles as shown in Plate I, Figure 3. Prof. C, 1mstock's figure 
of the full larva shows it at rest with the head and tint segments 
telescoped and the anterior third of the body thickentd. When 
fully extended tbe maggot is much more pointed in front. The 
hooks are less blunt than shown by his figure. The cut of the larva 
given in Saunder's Fruit Insects is entirely misleading. 
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Prof. Comstock is the only one who has seriously studied the 

anatomy and histology of this insect since Walsh's time, and though 

we have not confirmed some of his observations, yet his paper is 

really the o-nly contribution to the anatomy and histology of Trypeta 
pomonella t1p to this time, since the original description by Walsht 

though others have contributed to a knowledge of its habits and 

distribution. 

CRITICAL RE:\IARK5 UPON THE LIFE HISTORY OF TRYPETA. 

The first reference we find to the notion that codling moth work 

bears any relation to Trypeta, occurs in Walsh's First Annual 

Report, 186~, wlwre Mr. \V. C. Fish is quoted as follows: 

··I have found that in most cases the fruit bad been previously 

perforated by the larva of the codling moth before being inhabited 

by the apple maggot " 
·w alsh evidently did not endorse this, as lle says: "The eggs a1 e 

inserted by th~ ovipoc,itoris of the flieg into the flesh of the apple," 
a statement which our observations confirm, though we are at a 

loss to know upon what data \Val,.;h affirms so positively, as he 

did not describe the eggs, ovipositor, or make record of having 

witnessed ovipositi<m \Valsh says Trypeta "never penetrates to 
the core,'' a statement not warranted by our observations, as mag­

gots have frequently heen found in the core, and sometimes the core 
almost eaten, as shown in Plate JII, F1gnre 5. Walsh says Try­

peta "prol)alJZy feeds upon our native crabs " It should be notice<l 

that he does not make record of having found it in crab apples. 
The statement restricting the appearance of the flies to ,July is 

partial knowledge rather than error and the result of limited obser­

vations. The other statements recorded by \Vabh our observations 

have confirmed. "\Ve did not know about an article by Prof. Riley­

.A.1nerican Agriculturist, July, 1872-until too late to consider it 
here. We have not seen the a1 ticle, but the work of Trypeta is 

figured and means against the insed advocated. Passing by the 

writings of Loew, Packard and Glover, who record nothing new 

upon the liabits of Trypeta, we come to Prof. Comstock's Report. 
The statement that crab apples are infested by Trypeta is not based 

upon observation. Prof. Comstock writes us he has not observed 

Trypeta in crab apples, nor are we able to find any one who has. 

The conclusion seems to be wholly founded upon Walsh's statement 

of probability recorded above. It is also to be doubted whether 
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Trypeta occurs 1 hronghout the conn try where haws grow. "\Ye have 

not found apple maggots in haws in l\laine, nor in Arkansas where 
the genus Crata('gus is represented by a large number of species, nor 

in Iowa, but abundantly in Northern New York. The conclusions 
reacht:·d by Prof. Comstock, that Trypeta is '•fastidious," and con­
fines its ravages to a few varieties of fruit and is "much more apt to 
infest early apples'' are not warranted by our observations. )Ve find 

it attacks a wide range of varieties early and late, acid, sub-acid and 

sweet, and affects the early varieties not from fastidiousness but 
because the early races of flies are most abundant and appear 
when the early fruit is in proper condition to receive the eggs. 

The statement: '' \Ve seldom see the Trypeta until about the first 
of SPpt('mhtT, and never in green fruit," quoted by Prof. Comstock 

from a letter written by 1\Ir. Hicks and left unchallenged, is incor­
rect. Prof. Comstock endorsed this view as follows: 

"According to my observations and all published accoun tP, the 
apple maggot does not occur in the apple till the latter part of t lrn 
summer." 

The eggs are laid in half grown fruit as early as July 1st. and 
maggots occur in abundance in .July before early fruit has com­
menced to soften, and pupa~ commence to be formed by August 1st. 
The statement that "in the autumn when the larvm are full grown, 
they leave the apple and enter the ground," expresses only a part 
of the truth. Larvffi are transforming from August ht until the 
middle of October from maggots found in apples in the orchard, 
but large numbers of young larva:) are storec1 with fruit and enter 
the pupa state in the bins and barrels, transforming somttimes as 
late ag December, January or even February. The statement that 
the insect remains in the pupa state during early summer would not 
apply to the early appearing races of flies found on the wing by 

July 1st. 

The contributions to the habits of Trypeta made by Prof Com­
stock and n·)t rf'corded by ,v alsh that our observations have con­
firmed, are that the larvffi go about one-half inch into the g10und to 
transforrn and that in confinement the flies emerge earlier than in 
nature. Prof. Comstock seems to have studied the histology of 
Trypet~ , ather than its habits, and his contributions in that direc­
tion a.e important. 

Prof. Com stuck suggests two remedies: destruction of the wind­
falls and grafting the trees into later varieties ancl leaving a few 
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early fruit trees for traps. \Ve endorse the first, but the second we 
do not, as it is based upon the erroneous belief that Trypeta works 
almost exclusively upon early apples. 

Prof. Cook rejects ,v alsh's position that the eggs are inserted in 
the flesh of the apple and erroneously says '' the flies seek a nidus for 
their eggs on the apple." Again, "Several eggs are often laid on a 
single fruit." He incorrectly restricts the appearance of the flies to 
.July, the occurrence of the maggots to September and early October, 
and pupation to early October. Again, he incorrectly says, Trypeta 
"is only found in the apples in early fall, and as it prefers soft, 
mellow fruit it is much more destructive to fall apples. I have 
found a few in winter fruit. From the fact that it only attacks fall 
fruit, it is, on the whole far less to be dreaded than the codling 
moth larva." The maggots occur in apples from early July until 
February, and attack early fruit, and in Maine several winter varie­
ties badly, and it tunnels the whole fruit rendering it worthless. 
Its occurrence in time and its range in varieties being about the 
same as that of the codling moth and its work much more destruc­
tive, 1or these reasons alone we would regard it a worse insect. But 
its range over the country being much more limited and in a State 
its occurrence less universal, the damage done by it at present is 
less than the injury by codling moth larvre. Prof. Cook has added 
the western localities, Michigan and Wisconsin, to our knowledge of 
the geographical distribution of Trypeta in cultivated fruit, and also 
recently bas detected the apple maggot in plums and cherries in 
N ortbern Michigan. 

Prof. Lintner perpetuates the errors of those who have written 
before him, by restricting the appearance of the flies to July, 
the egg laying to late July and August, the first appearance of 
larva so late as September the pupation so late as autumn. He 
also advocates the view that the eggs are deposited upon the apples, 
ll.nd the novel view that they are placed ''near the calyx end, where 
the fruit may have been already burrowed by the apple worm.'' It is 
not certain from this statement what method of entrance into the fruit 
by the larva is advocated, but it may be implied that the larva from 
eggs laid in apple worm boles enter that way, and the others when 
batched crawl to apple worm boles or bore directly through the peel 
where they are located. It makes but little difference now, as both 
are known to be wrong. 
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Prof. Lintner evidently clid not observe a fly with the ovipositor 
extended, nr he would not have rejected "\Valsh's statement, and 
said the ··blunt ovipositor could not pierce the peel" of the apple. 
Prof. Lintner corrects the error that Trypeta is confined to early 
fruits, and recognizes its wider sphere of actiou. Prof. Lintner, 
under the head of '· Desiderata in the Life History of Trypeta,'' 
mentions several points which need to be determined. The ques­
tions asked by him are all considered in this Report. 

The statement :nade by vValsh. Comstock and Perkins, that Try­
peta has not been found in cultivaterl apples in Illinoi::; needs correc­
tion. In Orchard cmcl Garden (October 1888, page 182) Mr. A. 
B. Cordley records its occurrence in Illinois. The following state­
ments made by Prof. Perkins have not been confirmed: "The eggs 

mnst be deposited upon the apple. The ovipositor is too soft and 
blunt to pierce the skin of the apple. The maggots do not eat the 
apples until well advanced toward maturity. The eggs are not 
depositerl. on the fruit until the end of autumn." 

Prof. Perkins expresses doubt about the eggs beir.g locally placed 
on the apple and implies that the larvre gnaw through the skin when 
hatched, or sotaetimes enter codling moth holes. He also gives facts 
disproving Comstock's position that Trypeta is chiefly found in early 
apples. He also adds Vermont localities to our knowledge of its 
distribution and suggests several important lines of research which 
were undertaken by the writer and are considered in this Report. 

l\fr. A. B. Cordley in the article referred to above records the 
occurrence of Trypeta in plums and cherries in Northern Michigan 
and also speaks of Trypeta having been found in Illinois. The 
article seems to have been written to ;eport the above facts as noth­
ing else is new, and many of the errors of previous writers are 
reiterated. 

l\lr. G. C. Davis in The Ohio Fanner, November 9th, 1889, records 
the same facts reported by Cordley but adds nothing new and leaves 
all the errors of previous writers unchallenged. He, however, makes 
the novel and reasonable suggestion, that Trypeta may have acquired 
the habit of feeding on cultivated apples '·because cultivated apples 
became more plentiful or thorn apples less numerous." 

In l\Iaine Agricultural Experiment Station Bulletin, No. 2, 
( Second Series), Prof. Harvey records the following new facts 
regarding the life history of Trypeta : 
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(a) The discovery of the eggs; the number of eggs the female 
deposits ; that the eggs are inserted from ti,ne to tim.,e, one in a 
place, by means of a sharp ovipositor! through the skin of the 
apple; that the eggs are deposited in the fruit be.fate 1t is ripe and 
in early fruit early in July ; the time required for the eggs to hatch. 

(b) That the larva becomes full grown in from four to six weeks; 
that tbey leave the apple through characteristic openings in the skin, 

and on grassy ground probably hybernate about the grass roots; that 
the larvre are stored in fruit and leave it an(l go in the pupa stat~ in 
the bins or barrels ; that they occur in the fruit earlier and during a 

longer time than before recorded. 
( c) That the flies are on the wing longer than before recorded; 

that the later races of flies affect the later fruit. 
Additional new facts will be found recorded in this Report and 

some of those recorded in the above Bulletin modified and extended. 
The Abstract of 1\Iaine Agricultural Ex1wriment Station Bulletin, 

No. 2 (Second Series)! whieh occurs in 8tatinn flpror,( Vol L No. 

2, page 73. is incorrect in the following partieulars : 
It ignores the writings of "\Valsh, who should have received credit 

for the first account of the larva, pupa and flies, and implies that the 
credit should be given Prof. Comstock. Again, it gives Prof. Com­
stock the credit of describing and figuring the insect in all its stages. 
Prof. Gomstock does not claim this honor, as he says (U. S. Agri­
cultural Report, 1881-2, page 196): ·'I will now give an account 
of Pach of the stages of this insect, excepting the egg, which has not 
been observed." Prof. Comstock did not discover any of the stages 
of this insect, and the flies and larva were first figured by ,valsh. 
Comstock first figured the pupa and his cuts of the fl_y, larvre and 
pupa and anatomical details of the larva are original. (Prof. Riley 
may have given an original figure of the pupa in American 
Agriculturist, July, 1872.) To the writer belongs the credit of 
discovering the eggs which are first described and figured in this 
Report. Again, the abstract implies that Prof. Harvey bas simply 
confirmed the results of investigation by Prof. Comstock an<l bas 

added nothing new regarding the life history of Trypeta. Credit 
should have been given for the facts spoken of above, which 
were recorded in Bulletiu No. 2 for the first time. Again, the 
abstract gives Prof. Comstock the credit of discovering the remedial 
measures suggested by him, and makes the writer confirm bis con­
clusions. Prof. Comstock advocates only two methods : destruc-



AGRICl:"LTURAL EXPERDIENT STATION. 209 

tion of windfalls and growing only later fruits and the leaving 
of a few early trees for traps. The first method advocated was 
not the rf'sult of Prof. Comstock's observations, but those of Mr. 
Isaac Hicks of Long Island. Prof. Comstock says: 'The more 
practicable ways of lessening the injuries caused by this pest are 
those suggested in the letters quoted above.'' 

The writer has only confirmed the first of these methods but rejects 
the second. The second method is based upon the erroneous belid 
that Tr_ypeta mostly confines its depredations to early fruit. The 
observations of other Entomologists and those of the writer show 
that this is not the ease. The statement that Prof. Harvey confirms 

the results of investigations of Prof. Comstock in this and several 

other particulars is incorrect. 
The above review of the literature on Trypeta shows how correct 

observations may be discarded for a long time and surmises and 
theories based upon incomplete or erroneous observations be reiter­

ated and perpetuated 
It also suggests the importance of careful work on the part of 

Entomologbt-,, that their writings be as free as possible from errors 
and that great care should be taken to keep theories and surmises 
distinct from facts obtained by careful research. 

NOTES ON OTHER INSECTS, 

,vhile studying Try peta, observations were incidentally made upon 
other insects. The late appearance of codling moth larvre in apples, 
examined in 1888, would suggest that the eggs of the spring brood 

may be deposited on apples after they are considerable size. This 

would have an important bearing upon the proper time to spray 
with arsenic solutions. It might be better to wait until apples are 
as large as marbles than to spray when they are only the size of peas as 
is done in Maine. Codling moth larvre, one-half grown, were found 
in apples in November, 1888. In 1889 we noticed much insect work 
in stored late apples, which appeared to be that of half grown cod­
ling moth larva~. It would seem that there is a second brood of this 

insect in Maine, but that the larvre are only about half grown when 
frost appears and they probably perish. The second brood cannot be 
reached by spraying and considerable damage is done by it. The 
fact that but few apples affected by the plum curculio were noticed 
after August would indicate that this insect works early in the season 
and that the apples affected drop early. The cuts were quite abun-
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clant early in ,July, showing this insect does considerable damage to 
the apple. A large number of the punctures were abortive, no 
larvm being found in them, while, frequently dead larvre were 
noticed in the channels made by them. Only a small per cent. 
matured and transformed. Tbis would seern to show that this 
insect does not find in the apple the most favorable conditions for 
its development. Its injuries are not confined to the apples in which 
the larvre matures but all apples stung either drop or are poisoned. 
Those that do not drop are dwarfed and growth in the vicinity of 
the punctures arrested. This insect was considered in Report for 
1888. Considerable work, supposed to be that of the ash-gray 
pinion was observed the past season. The larvre of this moth eats 
holes into the sides of apples. 
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EXPLANA'l'ION OF PLATES. 

These plates were prepared by the :Moss engraving process. 
Where a short line occurs by a figure it indicates the natural size of 
the object. 

EXPLANA'l'ION OF PLATE I. 

Figure 1. The female fly of the apple maggot (Trypeta pomo­
nella, Walsh) magnified about eight times. Modified from a drawing 
made by Mrs. A. B. Comstock and found in the United States Agri­
cultural Report, 1881-2, Plate XIV. The abdomen is entirely origi­
nal and shows the ovipositor extended, and also the sheath. The 
black bands and basal lobes of the wings are also modified to agree 
with the writer's observations. 

Figure 2. The male fly of the apple maggot (Trypeta pomonella, 
Walsh) magnified about ten times. The abdomen original. The 
bands and basal lobes of wings modified as stated under Figure 1. 
The genitalia are not shown, being retracted beneath the abdomen. 

Figure 3. The larva of the apple maggot (Trypeta pomonella, 
Walsh) magnified about twelve times. A side view of thP .!£aggot 
with the head extended and the hooks protruding, original and show­
ing three segments in front of the spiracles to agree with the writer's 
obE1ervations. 

• 
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E:X:PLAX A'l'IO~ OF PLA'l1E II (ORIGINAL.) 

The Apple Uaggot ( Trypeta pomonella, Walsh.) 

Figure 1. Last abdominal segment, sheath and extended ovi­
positor (female) magnified about thirty times . 

. Figure 2. External genital'.~apparatus of male (enlarged). 

Figure 3. Last abdominal segment, sheath and ovipositor from 
below, magnified about thirty times. 

Figures 4 to 9. Eggs in different stages of development. Figure 
4 shows eggs as found attached in the ovary. 

Figure 8. Shows the reticulated markings on the egg shell at the 
pedicellate end of the;egg . 

• 
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EXPLANATIO"N" OF PLATE III. 

( Trypeta pomonella, Walsh.) 

Figures la, lb, le and 2 are copied from l\lrs. A. B. Comstock's 
admirable drawings in United States Agricultural Report, 1881-2, 
Plate XIV. 

Figures 3 and 4 were photographed by l\lr. L. H. ::\Ierrill from 
slides prepared by the writer. 

Figures 5 and 6 are original. 

Figure la. Side view of anterior enrl of larne, showing jaw 
system, portion of trachea and cephalic spiracle. 

Figure 1 b. Anterior end of larvre viewed from above, showing 
jaw system and spiracles. 

Figure le. Enlarged view of caudal spiracle showing the three 
transverse slit-like openings and the four groups of bristles. 

Figure 2. Dorsal view of the pupa, magnified about ten times. 

Figure 3. Portion of apple peel showing the puncture made by 
the ovipositor of the female, magnified about tbirty times. 

Figure 4. Portion of apple peel showing exit-opening of larva, 
magnified about five times. 

Figure 5. Cross section of High Topped Sweeting showing ad­
vanced work of full grown larvre, natural size. 

Figure 6. Cross section of a \Vinthrop Greening showing the 
work of half grown lanre, natural size. 
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Figure 1. 

Figure 2. 

Figure 3. 

Figure 4. 
appendage. 

Figure 5. 
Figure 6. 

Figure 7. 

Figure 8. 
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EXPLANA'l1ION OF PLATE IV. 

(After Comstock.) 

(Drosophila Ampelophila, Loew.) 

Adult. 

Ventral aspect of puparium. 

Lateral aspect of puparium. 

Tarsus of prothoracic leg of adult male ; 4a, tarsal 

Cephalic spiracle. 
Lateral aspect of cephalic end of larva. 

Egg. 

Larva. 
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I~SECTICIDES. 

The necessity of using insecticides needs no argument. There 
are so many insects that feed upon vegetation, and do much 
damage to forests, orchards, field and garden crops, that it has heeome 
necessary to destroy or hold them in check. The use of poisons 
that will insure wholesale destruction at a moderate cost is the only 
practical method of coping with them, therefore insecticides have 
come rapidly into use within a few years. It is important that all 
orchard owners should become converts to this policy so as to insure 
universal application of this method. It would be better if some 
other way could be found, as the use of poisons is attended with more 
or less danger to man and stock. There is yet considerable preju­
dice against the use of poisons,and many are deterred from using them, 
especially in orchards in grass or in pastures, for fear of poisoning 
stock. The wholesale use of Paris Green upon potatoes has made 
us familiar with poisons and demonstrates that the danger is small 
when properly used. It should, however, always be remembered 
that too great care cannot be exercised with poisons, and the follow­
ing precautions should be carefully observed : 

1. Insecticides should be carefully labeled Poison and kept out of 
the reach of children. 

2. Never handle poisons with the bare han<ls. Oil the bands as 
a precaution and cover any sores with court plaster. Light leather 
gloves would be advisable. 

3. While spraying, keep to the windward of the trees. Wash 
thoroughly after spraying work. Keep children out of the orchard 
while such work is going on. 

4. The trees should not be sprayed until there is much dripping, 
but as!a precaution stock should be kept out of the orchard for a week 
or two after spraying. The amount of poison that gets on the grass 
in properly conducted experiments is not enough to poison stock, but 
proper precaution!is advisable. Prof. Cook sprayed in the ordinary 
way, andjthen!cut and fed the clover under the tree to a horse with­
out producing1symptoms of poisoning. The amount of poison put 
on an apple tree for codling moths is so small that if it all remained, 
no poisonous effects would be noticed by eating an ordinary amount 
of the fruit. The usual formula for spraying trees is one pound 
Paris: Green to eighty gallons of water and three gallons to a large 
tree. This would make 26.3 grains of the poison per tree. Now 
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supposing half of it fell upon the fruit and hale' on the leaves and 
branches, and the tree bore ten bushels of apples, this would make 
1.3 grains to a bushel of fruit. There are about 200 ordinary sized 
apples in a bushel. This would leave only seven one-hundredths of 
a grain to an apple, which is much less than a poisonous dose. Con­
sidering that the poison is applied when the fruit is small and Jong 
before harvest, aud that the rains would wash much of it off, the 
danger of poisoning is small. 

5. In dusting vegetables or plants with dry poisons care should be 
taken not to inhale them. See that the d1y dust is not carried by 
the wind to berries. vegetable::i or fruit soon to be gathered. It 
is best not to plant berries or vegetahles near orchards or shrubbery 
that have to be sprayed. 

CONDITIONS. 

To have insecticides work properly the material must be good and 
the application properl.r mane. 

1. As there is considerable actnlterated material on the market it 
is best to procure poisons, even at a higher price, from reliable firms 
who will warrant their goods. 

2. Great care should be exerciHPd in properly mixing the material. 
\Vhen it, is only hdd in suspen,-,iuu and nut soiuble in water it should 
be kept thoroughly stirred while being applied. 

3. The application should be by an even fine spray and with force 
enough to reach every part of the tree. 

4. If the material '3eems to burn the leaves it is too strong and 
should he dilute<i. 

5. The proper time to spray is of great importance. It should 
he done so as to kill the inst>ct or fungus when it is in the proper 
stage of its life to be reached by the poison. 

6. If a bard rain tollows tbe spraying it should be repeated. 
Several applications are often necessary during the season. 

COl\IMON INSECTICIDES. 

The injurious insects that can be destroyed hy the application of 
insecticides are of two kinds: Those providerl wllh biting jaws for 
eating the foliage of plants, and thosP provi<ied with sucking appa­
ratus and living upon the juices of plants. Those having biting jaws · 
take the substance of the leaves into the stomach and can be killed 
by poisoning the leaves. Tbose living upon the juices can be reached 
only by the application of substances which act externally; stopping 
the breathing pores, irritating the skin, producing offensive odors or 
acting as mechanical barriers. The poisons in common use that act 
internally, applied in the form of a powder or in suspension, are 
Paris Green, London Purple and white arsenic. Those used exter­
nally in the form of a powder are hellebore, pyrethrumi sulphur, lime, 
plaster, ashes and dirt. Those applied in the liquid form are kero­
sene emulsion, whale oil soap and sulphur, strong soap suds, tobacco 
decoction, bisulphide of carbon, benzine, gasoline and coal tar. 
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the Maine State Pomological Society for the year11889-90. ..:: 

Yours respectfully, 

D. H. KNOWLTON, Secreta1·y. 



MAINE STATE POMOLOGICAL SOCIETY. 

Transactions for the Year 1889-90. 

It has been a source of pleasure to the writer, :1s he has hastily 
reviewed the wmk of our Society, to note ho,v faithfully its e:1rly 
officers devoted tbemselYes to the interests of fruit cultnre in this 
State. Since its organization in 1873, it has been the principal 
organized agency in the promotion of fruit culture. It has brought 
fruit growers together, it has spread out before the public beautiful 
displays of fruits and flowers ; but the chief work of the Society has 
been in the dissemination of a practical knowledge of fruit raising. 
This knowledge is twofold in its character; 011 the one hand it has 

aimed at the raising of fruit as a home luxury-a luxury which 
every man who controls a foot of ground owe~ to himself ancl 
family; on the other hand it has been the object of the Society to 

recognize and promote the raising of fruit in our State as one of 
the most profitable of our agricultural industries. Iu the early days 

of our Society there we, e only local markets for our fruit, the sur­
plus going, as a rnle, only so far as Boston and smTonm1ing towns. 
To-day, in extent and importnnce, fruit ra.ising has become om~ of 
the leading features of Maine fanning am1 not alone are our ap11ks 
sought for in our home markets, but foreign buyers seek tlll'1ll fur 
shipment to the cities of the old world. 

The year 1888 was .not generally regarded as a profitable apple 

year in the State, and yet a small orchanl under the shadow oi' ::\IL. 
Blue, where twenty-frve years ago few men would lrnYe Yenturec1 to 
set trees :1t all, the industrious owner receiYed oyer $400 for hi,., 
apples, aud the 1888 crop will net him more than this. Along side 
this farm are thousands of acres of land which are usec1 only as shrep 
pastures aud woodlots. In another section of the same county, nut 
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many years ago a gentleman bonght ninety acres of old, rocky 
pasture and woodland for $400, paying down S, 5 for the same 
which represented his assets at the time. On thiEi land there were 
about seventy worthless old apple trees. ::s'ot over five or six acres 
of the land had ever been plowed, aml a large portion of it is so 
rocky and steep it never can be. Here he began his work as an 
orcharclist, and he has followed it up faithfully. "Gnder his manipu­
lation he has developecl one of the most productive fruit farms in 
the State. For the past ten years he has been thriving and well 
he may, for car load after car load of fruit has been taken from 
that S400 lot of laud From the inferior fruit he has prodnced 
enough evaporated apples to meet all the expense connected with 
his orchard. He has erected new buildings, a large fruit house and 
pai<.1 all his bills. In 1888-9 there was a large surplus of evaporated 
apples in the markets and prices were low, hut our friend had money 
enough, and so he kept right on evaporating the~ os. 2 and :3 apples, 
until he had in the store honse two years' crop ( about twelYe tons) 
which found a market from nine to twelve cents per pound. Yet 
there are some who claim evaporating fruit in Maine does not pay. 
The 1889 crop of fruit will net this enterprising farmer not less 
than $:3,000, and the reader may <.lraw his own conclusions. 

These are only instances ·with ·which the writer is familiar. 
There are others quite as notable in the ~tate ; bnt that to which 
we wish to call especial attention is the grand opening orcharding 
in .:Haine offers to the capitalists. Thousands of dollars have been 
sent to Florida and Califomia to be used in fruit raising, bnt the 
facts clearly show that )foine orcharding will pay larger <hvi<.lends. 
These instances rrre given here ns illustrative of organized orchard­
ing which is referred to in sections of this volume. 

The general work of the Society the past year has been similar 
to that of former years. As early as the dates for the annual fair 
were determined, aml other matters connected with it could be 
arranged, a special circular was issued to l\laine fruit grovYers. 
The object of this circular was to furnish mlvance sheets of the 
Society's revised fruit list, and in addition to this, several impor­
tant announcements were made relating to the fair. This circular 
was deemed of sufficient importance to be published entire by the 
.J.lfoine Farmer and Lewiston .Jonmal. Something of this sort 
issne<.1 annually is of great assistance to fruit grmYers and at the 

same time reminds the public of the work the Society is doing. It 
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also suggests that the Society deserves the active co-operation of 

all interested in the ,Yelfare of the State. , If its membership couhl 
be doubled, its usefulness could largely be increased. 

fso far as possible it is the intention of the oflicers of the Society 
to make its work aggressive, firmly believing the industry it repre­
sents to be in its infancy. ,Yith this in vie,y they have lrnd a wide 
correspondence with fruit growers aml the officers of other societies. 
They have also by all means possible endeasorecl to advance sound 
business principles in growing fruit and in preparing the same for 
market. They realize the importance of establishing a reputation 
for Maine apples in the markets of the worl(l, and with this in view, 
they have urged the growing of the best varieties in the best man­

ner and the most carefnl packing of the fruit before it leaves the 
farm. Should their ideas prevail, they believe the buyer would need 
no other guaranty than that the fruit he was buying was grown and 
packed by an honest :.\faine fruit grower. The oflicers han:> also 

emleavorecl to cultivate pleasant, social intercourse among fruit 
growers at their various public gatherings. The results lrn:n~ been 
very gratifying 

The present Yolnme is arranged similar to that of the previous 
year, so that as far as possible the business transactious are place(l 
together, the papers and cliscnssions offered at the meetings being 
arranged not in the order of presentation but rather with reference 

to their subjects. 
It would be of great assistance to the officers of the Society if 

the fruit growers of Maine would send them items of interest relat­
ing to fruit culture. The possibilities of this industry are not yet 
understood by the public, nor are they fully comprehended by onr 
farmers. Information sent to the Secretary, stating the results of 
fruit growing would be very helpful, for as yet we have had no 

statistics bearing on fruit culture. It is also a pleasure to the 
officers of the Society to hear from those who desire information 
upon fruit subjects, for they are frequently able to render the 
inquirers a valuable service. 

D. H. IL 
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Nelson, 0. C ........... Upper Gloucester 
Nowell, F. E ............ North Fairfield 

Osgood, A. J ......... Cumberland Centre 
Perkins, L. J . . . . • • . . • • . . . . . . . Portland 
Pike, George A....... . . . . , .. Winthrop 

Pope, Mi~s L. M ............ Manchester 
Pope, J .. .. . • • • .. • • . ...... Manchester 

Dunbar, E. W ............. Damariscotta Ring, A P .................. l{ichmond 
Fuller, Mrs. H. W ............ Readfield Ring, Cora E. ..........•..... Richmond 
Farwell, S. L ......... Cumberland Center Rogers, F. A .....•...••• North Now burg 
Goodrich, A. N.... . . • • . .. Allen's Mills Stanley, Cora. . . . . • • • • . . . . . .. Winthrop 
Gorden Bros ................ New Sharon 
Grant, Mrs Benson ............ Lewiston 
Greenleaf, A. C ••.•••.•••••• Farmington 
Gurney, Lemuel. .••......•••.... Hebron 
Haley, John E .....•••.••. Forest City 

Hawkins, M. P ................. Auburn 
Hoffses, Elmas .................. Warren 

Stetson, Everett W ........ Damariscotta 
Tarr, Edward ................ Castle Hill 
Towle, Willis 0 ........... West Gardiner 
Waterman, Mrs. Elbert •.••• East Auburn 
Waterman, Mrs. W. H ...... East Auburn 

Wharff, W. R ................. Gardiner 
Wright, Fred ..................... Bath 

ANNUAL MEMBERS, 1890. 
Blossom, L. H ............ Turner Centre Nelson, 0. C ........... Upper Glou:iester 

Brown, H. W •.•••..•....•..•. Newburg True, J. W .............. New Gloucester 
Dudley, J. W ................ Castle Hill Weston, C. M ............ _ .... Belgrade 

Harvey, F. L ..•••..•..•••.•••.... Orono Whittier, Phineas .••••• F1umington Falls 

*Deceased. 
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ANNUAL STATEMENT oF THE MAINE STATE Po:\IOLOGICAL SocrnTY 

FoR THE YEAR ENDING DECE:\IBER 31, 1889. 

RECF.IPTS. 

Amount in treasury Dec. 31, 1888 •.. 

Cash from loan-Manufacturers' National Bank .. 

State Treasurer, bounty, 1888 .................... . 

life mern bers... . . . ..... . 

annual members ....•........................... 

State Agricultural Society for 1888, ••• 

11'89 ............... . 

$ 61 46 
250 00 
500 00 

50 00 
50 00 
50 00 

premiums from 13ay State Fair . . . . . ....••.....•.• • 
500 00 

57 00 
14 87 interest on permanent fund .................. . 

EXPENDITURES 

Cash 'paid on Secretary's salary . . . . .. ..................... . 

expenses... . ................••. 

to clerk...... . . .................•• 

on Executive Committee's expenses .... 

for stationery, printing and binding .•.. 

Fruit Catalogue Committee ........... . 

Treasurer's expenses, 1888. 

use of hall, winter meeting .....••........... 

A. J Tolman ................................... . 

loan· on Manufacturers' National Bank ............ .. 

interest 

\V, vV. Rawson •..................... 

Bay State Fair expenses... .. . . .. . .. .. . . . ... 

exhibition plates ..............••..•••.•••......•• 

Wisca~set Savings Bank in favor of permanent fund, 

interest on 

discount, Manufacturers' National Bank, note ...••• 

premiums .•........•..•••............ 

in treasury ....•••......••...•........ · · · · · · · • · · · · 

--- $1,533 33 

$25 00 
49 !;2 

8 00 
117 77 
26 15 

13 00 
16 50 
18 00 
4 00 

400 00 
2 67 

20 00 
25 82 
12 70 
60 00 
14 87 
3 88 

616 00 
!:19 05 

- -- $1,533 33 

FINANCIAL CONDITION OF THE SOCIETY DECEl\IDER 31, 1889. 

ASSETS. 

Due from State Treasurer, bounty for 1889 ........•••.... 

Property owned by society, estimated .......•..••..••..••.... 

Permanent fund deposit .•....••.••• 

Amount in treasury .•.•.•••••••..••..•...••.•••......••.••• 

LIABILITIES, 

Due Manufacturers' National Bank, note ..•.......•••.•••.••• 

Outstanding accounts ..................................... . 

$500 00 
150 00 
440 72 

99 05 
--- $1,189 77 

$250 00 
85 00 

--- $335 00 

\ 
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PERMANENT FUND. 

CR. 

By fees of 95 life members to December 31, 1888.. . . • . . . • • . • • • $950 00 
5 1889.. •••• •••. •. •• 50 00 

DR. 

To amount on deposit with Wiscasset Savings Bank .. 

balance due the fund ••..•••.••••••••••••.•••••••.••••••• 

--- $1,000 00 

$440 72 
559 28 

--- $1,000 00 



Maine State Pomological Society. 

Report of the Seventeenth Annual Exhibition Held in 

Lewiston, September 10, II, 12 and 13, 1889. 

The Executive Committee perf ectec1 arrangements with the Trus­
tees of the Maine State Agricultural Society for holding the Society's 
Seventeenth Annual Exhibition in connection with the annual exhi­
bition of their Society. The entire third floor of the exhibition 
building was given to our Society un<ler this arrangement. The 
most cordial and friendly relations existed between the officers of 
the two societies, and so far as we know there was perfect harmony 
of action. Under this arrangement the exhibition was held in 
~he exhibition hall of the State Fair Parli, Lewiston, September 10, 
11, 12 and 13, 1889. 

The exhibition as a ·whole was one of the best the Society has 
ever held. The entire space was well filled, ancl the display of 
fruit and flowers was well arranged. It was the purpose of the 
officers to devote themselves during the fair to the interests. of 
exhibitors and fruit growers. The committee work was clone 
quietly but in a satisfactory manner. The premiums awarded were 
paid several weeks earlier than heretofore. There were simple 
decorations of the hall which added much to its appearance. 
Above the exhibition of fruit at the end of one wing was a large 
floral design, consisting of an eagle with outspread wings made of 
golden-rod; the eagle was standing upon a huge shield of alternate 
bars of golden-rod and evergreen. The design rested on an ever­
green platform, and at its base opportunity was given the visitors 
to ballot for choice of a national flower. There was a very large 
majority in favor of the golden-rod. 
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Although the fruit shown was well matured and of large size, 
there were fewer specimens of perfect fruit than usual. The fruit 
showed the presence of insects, especially the codling worm and 

the apple maggot. 
The popularity of tbe special five dollar premiums in 1888 induced 

the executive committee to still further extend the same feature, 
and accordingly the Gravenstein apple, Clapp's Favorite and Bart­
lett pears were added. The exhibition of apples for this premium 
was very large, occupying a table across the encl of the east wing 
of the hall fifty feet in length. The competition of pears for this 
premium was less satisfactory, although there were several fine 

plates. 
The premiums on -wild flowers were extended by adding pressed 

specimens to the list. In both the cut and pressed flowers there 
·were two conditions, the number must be not less than twenty, and 
the specimens must bear the correct botanical and popular names. 
There was a good display and it proved one of the most instructive 
f ea tu res of the exhibition. 

It was a pleasure to have an exhibition from Aroostook. Though 
it was not a large one, it was grown farther north than any ever 
shown at our fairs. There were several counties conspicuous by 
their absence. It would add much to the interest of our exhibitions 
if all parts of the State could be represented. In no other way can 
the Society so well learn the wants of the State in fruit matters, and 
furthermore it would aid its officers in laying out the future work of 

the Society. 
Of flowers there was a very large general exhibition, and two 

green-house displays made by John Burr and W. G. Bailey, both 
of. Freeport. Their collections were good and formed an attractive 
feature in the hall. 

The General Rules of the exhibition were essentially the same as 
for the last four years. As they were published in full in the 
Premium List and have reference only to the affairs of the exhibi­
tion they are omitted in the present volume. 



List of Premiums Awarclecl at the Seventeenth Annual 

Exhibition, 1889. 

APPLE·S-General Collections. 

AWARDS. Best exhibition of fruit grown by exhibitor: D. P. 

True, Leeds Center, $5.00; J. S. Hoxie, North Fairfield, $3.00. 
Best general exhibition of apples grown by exhibitor in any part 

ot the State: S. H. Dawes, Harrison, $12.00; H. G. Fairbanks, 
,vinthrop, $8 00; E. F. Purington, West Farmington, $5.00. 

COUNTY EXHIBITIONS. 

Best general exhibition of apples grown by the exhibitor in 
Androscoggin county: A. S. Ricker, Turner, ~$8 00; N. W. 
Harris, Auburn, $6.00; I. T. Waterman & Sons, East Auburn, 
$4.00. 

For the same in Aroostook county: E. Tarr, Castle Hill, gratuity, 

$5.00. 
For the same in Cumberland county: J. ,v. True, New Glou­

cester, $8 00; S. R. Swl'etser, Cumberland Center, $6.00. 
For same in Franklin county: G. K. Staples, Temple, $8.00; 1\l. 

C. Hobbs, West Farmington, $6.00; D. C. Averill, Temple, $4.00. 
For same in Kennebec county: E. A. Lapham, Pittston, $8 00; 

,v. R. Wharff, Gardiner, $6 00; C. I. Perley, Seward, $4.00. 

For same in Knox county: Alonzo Butler, Union, $8.00; Elrnas 
Hoffses, ,varren, $6.00. 

For same in Lincoln county: E W. Dunbar, Damariscotta, 

$8.00. 
For same in Oxford county: C. H. George, South Paris, $8.00; 

Lemuel Gurney, Hebron, $6.00; S. l\f. King, South Paris, $4.00. 
For same in Penobscot county: E. H. Kenniston, Arnold, $8.00. 

F. C. Chase, South Etna, $G 00; C. A. Arnold, Arnold, $4.00. 
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For same in Sagadahoc county: H. S .. Cary, Topsham, $8.00; 
FredfWright, Bath, $6 00; A. P. Ring, Richmond, $4.00. 

For the same in Somerset county: J. S. Hoxie, North Fairfield, 
$8.00; F. E. Nowell, Fairfield, $6.00. 

For the same in ·waldo county: M. E. Bartlett, East Dixmont, 
$8.00; B. W. Bartlett, East Dixmont, $6.00. 

For the best collection of crab apples : J. S. Hoxie, North Fair­
field,~$ l. 00; E. H. Kenniston, Arnold, 50c. 

SPFCIAL~_PREl\IIUl\IS-BALDWINS, R. I. GREENINGS, ROXBURY RUSSETS, 

GRAVENSTEINS. 

For hest disli of Bald wins, Rhode Island Greenings, Roxbury 
Rnssets aucl Gravensteins, consisting of twelve specimens each. 

Baldwins: E. H. Kenniston, Arnol<i, $5.00; S. H. Dawes, Harri­
son, $3.00; H. 8. Cary, Topsham, $2.00. 

Rhode Island Greenings: E. II. Kenniston, Arnold, $5.00; ·w. 
K Rose, Greene Corni_,r, $3 00; H. G . .Fairbanks, Winthrop, $2.00. 

Roxbury Russet: Alonzo Butler, Union, $5.00; A. P. Ring, 
Richmond, $3,00; C. II. Grnrge, South Paris, $2.00. 

Gravenstl0 in: J. Pope & Son, Manchester, $5.00; N. "\V. Harris, 
Auburn, $3.00; A. C. Day, Turner, $2.00. 

SINGLE VARIETIES. 

Alexander: Joun E. Haley, $1.00; 0. S. Judkins, 50c. 
American Golden Russet: I. T. Waterman & Sons, $1.00; 

A. J. Osgood, 50c. 
Ben Davis: C. A. Arnold, $1.00; I. T. Waterman & Sons, 50c. 
Benoni: J. S. Hoxie, $1.00; H. W. Brown, 50c. 
Black Oxford: D. W Pulsifer, $1.00; George A. Pike, 50c. 
Deane: E. F. Purington. $1.00; S. L. Farwell, 50c. 
Duchess of Oldenburg: John E. Haley, $1.00; ,J. Pope'& 

Son, 50c. 
Early Harvest: Elmas Hoffses, 81.00. 
Fall Harvey: 1\1. C. Hobbs, $1.00; E. G. Blake, 50c. 
Famemie: D. H. Knowlton, $1.00; C. A. Arnold, 50c. 
Garden Royal: C. I. Perley, $1.00; A. N. Goodrich, 50c. 
Grimes Golden: F. A. Rogers, $1.00; .M. P. Hawkins, 50c. 
Hubbardston Nonsuch: W. R. Wharff, $1.00; T. 1\1. Lombard, 

50c. 
Hunt Russet: E. Hoffses, $1.00; C. A. Arnold, 50c. 
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Jewett's Fine Red: S. H. Dawes, $1.00; J. H. Merrow, 50c. 

King of Tompkins County: S. R. Sweetser, $1.00; E. H. Ken­
niston, 50c. 

King Sweeting: E. F. Purington, $1.00; F. E. Nowell, 50c. 
Large Yellow Bough: A. N. Goodrich, $1.00; E. F. Purington, 

50c. 
Mcintosh Red: H. G. Fairbanks, $1.00; M. C. Hobbs, 50c. 
Milding: C. I. Perley, $1.00; H. Johnson, 50c. 
Mother: A. J. Osgood, $1.00; ,J. Pope & .Son, 50c. 
Munson Sweet: D. H. Knowlton, $1.00; Dan Carey, 50c. 
Northern Spy: F. A. Rogers, $1.00; Lemuel Gurney, 50c. 
Orange Sw.eet: J. S. Hoxie, $1.00; F. E. Nowell, 50c. 
Peck's Pleasant: A. J. Osgood, $1.00; C.H. George, 50c. 
Pomme Royal: C. H. George, $1.00; J. Pope & Son, 50c. 
Porter: E. H. Kenniston, $1.00; John Dunton. 50c. 
Pound Sweet: S. L. Farwell. $1.00; J. W. True, 50c. 
President: I. T. ·waterman & Sons, $1.00; W.W. Mower, 50c. 
Primate: C. I. Perley, i1.oo; E. F Purington, 50c. 
Pumpkin Sweet: A .. J. Pratt, $1.00; Miss L. Skillings, 50c. 
Red Astrachan: E. Hoffses, $1.00; J. S. Hoxie, 50c. 
Rt:d Canada: vV. 0. Towle, $1.00; H. G. Fairbanks, 50c. 
Rolfe: S. R. Sweetser, $1.00. 
Russell: D. C. Averill, $1.00; E. F. Purington, 50c. 
Stark: L. H. Blossom, $1.00; A. H. Bickford, 50c. 
Somerset: H. W. Brown, $1.00; F. E. Nowell, 50c. 
Starkey: J. Pope & Son, $1. 00 ; F. E. Nowell, 50c. 
Talman's Sweet: H. T. & S. K Leech, $1.00; F. H. L. Sleeper, 

50c. 
Tetofsky: E. W. Dunbar, $1.00. 
,vagener: N. vV. Harris,. $1.00; II. ,Johnson, 50c. 
Wealthy: T. M. Lombard, $1.00; S. R. Sweetser, 50c. 
Williams' Favorite: H. S. Cary, $1.00; W. W. Rodbird, 50c. 
Winthrop Greening: F. E. Nowell, $1.00; W. W. l\Iower, 

50c. 
Yellow Bellflower: R.H. Gardiner, $1.00; C. I. Perley, 50c. 
Yellow Transparent: S. R. Sweetser, $1.00. 
Dudley: J. W. Dudley, gratuity $1.00. 
Gideon: P. P. Burleigh, gratuity $1.00. 



16 STATE PO:\IOLOGICAL SOCIETY. 

PEARS-General Exhibitions. 

S. H. Dawes, Harrison, $10 00; S. Rolfe, Portland, $8.00; D .. 
J. Briggs, South Turner, $5.00. 

SINGLE VARIETIES. 

Clapp's Favorite: L. J. Perkins, $5.00; Rufus Prince, $3.00. 
Bartlett: S. H. Dawes, $5.00; H. T. & S. E. Leech, $3.00. 
Belle Lucrative: A. Butler, $1.00; J. S. Hoxie, 50c. 
Beurre d'Anjou: S. H. Dawes, $1.00; H. & H. Whitman, 50c. 
Beurre Hardy: R. H. Gardiner. $1.00. 
Beurre Superfin: D. P. True, $1.00; I. W. Emers~m, 50c. 
Beurre Diel: I. W. Emerson, $1.00. 
Buffum: D. P. True, $1.00; C. I. Perley. 50c. 
Doyenne Boussock: C. I. Perley, $1.00. 
Duchesse d' Angouleme: S. H. Dawes, $1.00; G. C. Chase, 50c. 
Eastern Belle: J. S. Hoxie, $1.00. 
Fiemisb Beauty: J. H. Merrow, $1.00; Mrs. E. A. Ellis, 50c. 
Goodale: C. I. Perley, $1.00; J. W. True, 50c. 
Howell: J. S. Hoxie, $1.00; I. W. Emerson, 50c. 
Lawrence: S. H. Dawes, $1.00; John Dunton, 50c. 
Louise Bonne de Jersey: S. H. Dawes, $1.00; D. P. True, 50c • 
.Nickerson: G. A. Pike, $1.00. 
Seckel: G. C. Chase, $1.00; D. J. Briggs, 50c. 
Sheldon: S. H. Dawes, $1.00 ; I. W. Emerson, 50c. 
Swan's Orange: J. S. Hoxie, $1.00; C. I. Perley, 50c. 
Souvenir du Congres: S. Rolfe, $1.00; E. H. Kenniston, 50c. 

Class III-GRAPES. 

For best exhibition of open air grapes : J. S. Hoxie, $3. 00. 
Hartfo1d Prolific: C. H. George, $1.00. 
Blood's Seedling: L. Gurney, $1.00. 
Concord: H. Johnson, $1.00. 
l\Ioore 's Early: L. Gurney, $1.00. 
Janesville: L. Gurney, $1.00. 

PLUMS-Single Varieties. 

Golden Drop: C. H. George, $1.00; G. C. Chase, 50c. 
Green Gage: E. W. Dunbar, $1.00. 
Prince's Imperial Gage: E. vV. Dunbar, $1.00. 
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Purple Gage: E. W. Dunbar, $1.00. 
General Hand: L. Gurney, Sl.00. 
Lawrence: E. F. Purington, $1.00. 
Lombard: T. l\I. Lombard, $1.00; G. C. Chase, 50c. 
Srmth's Orleans: E. ,v. Dunbar, $1.00. 
River's Blue Prolific: E. ,v. Dunbar, $1. 00. 
:Niagara: E. W. Dunbar, $1.00; l\liss L. Skillings, 50c. 

17 

MISCELLANEOUS ARTICLES-Canned Fruit, Pre­
serves, &c. 

For best dish of peaches: ·w. 0. Towle, $2.00; S. H. Dawes, 
$1.00. 

Quinces: G. C. Chase, $2.00. 
For best peck of cultivated cranberries: A. C. Greenleaf, $2. 00; 

H Johnson, $1.00. 
For best variety of cat1n~d fruits, preserves, pickles, etc., made 

and put up by the exhibitor: l\Irs. "\V. H. ·waterman, $8.00; Mrs .. 
Benson Grant, $5.00; l\Irs. Elbert Waterman, $3.00. 

Canned peaches: 1'.lI J. E. \Vaterman, 50c. ; l\Irs. Francis. 
Hoyt, 25c. 

Canned plums: l\Irs. Francis Hoyt, 50c. ; l\Iiss l\lyrtie V. Averill, 
25c. 

Canned strawberries: Mrs. F. Hoyt, 50c.; .Miss 1\1. V. Averill, 
25u . 

Canned raspberries: l\Irs. F. Hoyt, 50c.; J\Irs. W. H. Water­
man, 25c. 

Canned blackberries: Miss 1\1. V. Averill, 50c.; Mrs. E. F. 
Purington, 25c. 

Canned gooseberries: l\lrs. E. F. Purington, 50c.; l\Irs. F. 
Hoyt, 25c. 

Canned blueberries: l\lrs. ·w. H. ,vaterman, 50c.; Mrs. F. 
Hoyt, 25c. 

Canned cherries: Mrs. F. Hoyt, 50c.; :Mrs. W. H. Waterman, 
25c. 

Canned quinces: l\Irs. F. Hoyt, 50c. ; Mrs. W. H. Waterman, 
25c. 

Canned tomatoes: Mrs. W. H. Waterman, 50c. ; l\lrs E. Water-. 
man, 25c. 

Preserved quinces: Mrs. W. H. Waterman, 50c. 

2 
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Preserved apples: Miss M. V. Averill, 50c.; l\lrs. F. Hoyt, 25c. 
Preserved plums: l\Irs. F. Hoyt, 50c.; Miss 1\L V. Averill, 25c. 
Preserved pears: Mrs . .F. Hoyt, 50c. ; Miss M. V. Averill, 25c. 
Preserved strawberries: Mrs. F. Hoyt, 50c.; Mrs. ,v. H. Water-

man, 25c. 
Preserved raspberries: l\1rs. ,v. H. w· aterman, 50c.; l\lrs. F. 

Hoyt, 25c. 
Preserved currants: Mrs. E. F. Purington, 50c.; Mrs. :F'. Hoyt, 

25c. 
Preserved cherries: Mrs. F. Hoyt, 50c.; l\1rs. ,v. H. ,vater­

man, 25c. 
Assorted pickles: E. A. Lapham, 50c.; l\1rs. F. Hoyt, 2f>c. 
Tomato catsup: Mrs. F. Hoyt, 50c.; Mrs. "\V. H. ·waterman, 

25c. 
Best collection of apple jellies: Mrs. ,v. H. ,vaterman, $2.00; 

Mrs. D. H. Colby, $1.00. 
Best jar quince jelly: Mrs. ,v. H. ,vaterman, 50c : l\frR. F. 

Hoyt, 2i'>c. 
Apple jelly: l\Irs. W. H. Waterman, 50c.; Mrs. F. HoJt, 25c. 
Grape jelly: Mrs. F. Hoyt, 50c. ; l\Irs. W. H. Waterman, 2;5c. 
Currant jelly: l\Irs. E. Waterman, 50c.; Mrs. F. Hoyt, 25c. 
Strawberry jelly: Mrs. W. H. ,v aterman, 50c. ; Mrs. F. Hoyt, 

25c. 
Raspberry jelly: Mrs. F. Hoyt, 50c.; Mrs. E. ,v aterman, 25c. 
Rhubarb jelly: Miss Nellie True, 50c. ; Mrs. F. Hoyt, 25c. 
l\Iaple syrup: Miss M. V. Averill, 50c.; W. L. Racliffe, 25c. 
Apple barrels: Gorden Brothers, New Sharon, gratuity, S:LOO. 

CUT FLOWERS. 

Best display: Mrs. Chas. Stanley, $10.00; Miss Lucy A. Chan-
dler, $8.00: Mrs. H. W. Fuller, $5.00; Miss Cora E. Ring, $3.00. 

Best exhibition of roses: John Burr, $5.00. 
Dahlias: Mrs. Chas. Stanley, $2.00; Miss Nellie A. Day, $1.00. 
Chinese Pinks: Mrs. Chas. Stanley, $1.00; Mrs. Mary Griffin, 

50c. 
Asters: Master Ned Pupe, $1.00; Mrs. Chas. Stanley, 50c 

Pansies: Mrs. H. vV. Fuller, $1.00; Mrs. Chas. Stanley, 50c. 
Zinnias: Mrs. Chas. Stanley, $1.00; Mrs. F. Hoyt, 50c. 
Phlox Drurnmondii: Mrs. Chas. Stanley, $1.00; Mrs. W. H. 

Waterman, 50c. 



Stocks: 
Balsams: 

50c. 
Petunias: 
Gladioli: 

$1.00. 
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l\Irs. Chas. Stanley, SlOO. 

:Mrs. \V. H. \Vaterman, Sl .00; l\Irs. E. \Vaterman, 

l\Irs. Chas. Stanley, $1.00: l\Irs. 1\Iary Griffin, 50e. 
l\Iiss Lucy A. Chandler, S:2.00; l\Irs. Chas. Stanley, 

Verbenas: :l\Irs. F. Hoyt, $:2 .00 ; l\Irs. Chas. Stanley, $1.00. 
Best parlor bouquet (amateurs): Miss Cora H. Stanley. 81.0(1; 

Mrs. F. Hoyt, 5(k. 
Wall bouquet (professional) $:2.00. 
,Yall bouquet (amateur) : Mrs. D. H. Knowlton, $1.00; l\l1ss 

Cora H. Stanley, 50c. 
Hand bouquet (professional) : ,John Burr. 8 :2. 00. 
Hand bouquet (amateur): Lucy A. Chandler, $1.00; l\lrs. F. 

Hoyt, 50c. 
Floral design (professional) : .John Burr, $8 00. 
Floral design (amateur): .Mrs. II. \Y. Fuller, $5.00; Lucy A. 

Chandler, $3.UO. 

Floral wreath: John Burr, S:2.00; 1\Irs. F. Hoyt, $1.00. 
Dinner table deeoration: l\Iiss L. M. Pope, $2.00. 

Basket cut flowers: l\Iiss Cora H. Stanley, $:2.00. 
Dried grasses: l\Irs. \V. S. Haskell, $2.00; l\lrs. Chas. Stanley, 

$1.00. 
Everlasting flowers: l\Irs. H. G. Fairbanks, $1.00; l\Irs. vV. 

S. Haskell, 50c. 

GREENHOUSE AND POT PLA~TS. 

For best exllibition of greenliouse plants: ,John Burr, $15.00 ; 
W. G. Bailey, Sl0.00. 

Best exbibition pot plants: l\Iiss L. l\I. Pope, $10.00; l\Irs. 
Charles Stanley, $8.00. 

Ferns: John Burr, $3.00. 

Geraniums: John Burr, $2.00. 
Begonias: John Burr, $2 00; \Y. G. Bailey, $1.00 
Coleus: Miss L. 1\1. Pope, $2.00; John Burr, $1.00 
Double Geranium: John Burr, 50c. 
Single Geranium: ,John Burr, 50c. 
Salvia Splendens: John Burr, 50c. 
Foliage Begonia: l\Iiss L. 1\1. Pope, 50c.; W. G. Bailey, 25c. 
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Flowering Begonia: W. G. Bailey, 50c.; John Burr, 25c. 
Coleus : l\Iiss L. l\I. Pope, 50c. ; John Burr, 25c. 
Carnatiomi: John Burr, 50c. 
Single pot plant: John Burr, $1.00; l\liss L. l\I. Pope, 50c. 
Rustic stand: :Miss L. nl. Pope, $2.00. 

SPECIAL PREMIUMS. 

For best tloral design by girl or boy under 15 years of age: l\Iiss 
Lucy B. Burr, $3.00. 

Best exhibition cut wild flowers: Clarence H. Knowlton, $2.00; 
l\lrs. C. E. Waterman, $1.00. 

Best exhibition pressed wild flowers: Clarence H. Knowlton~ 
$3.00; Laura B. Beals, $2.00; Geo. l\I. Chase, $1.00. 



Business Transactions. 

April 11, 1889. Meeting of the Executive Committee hekl in 
Lewiston. 

The President announced that our Society bad been invited by the 
Trustees of the State College to elect a member of the Council of 
the Agricultural Experiment Stat.ion, and that in conformity with 
the invitation he had appointed D. H. Knowlton as the representative 
of tthe ;Pomological Society for one year. The appointment was 
confirmed. 

The Committee were invited to meet with the Trustees of the 
Maine [State Agricultural Society ·who were then in session, and 
arrange terms, &c., for the next annual fair. At this conference it 
was mutually agreed between the Trustees of the State Agricultural 
Society and the Executive Committee of the l\Iaine State Porno­
logicat Society, that our annual exhibition be held with them 
September 10th, 11th, 12th and 13th. The !erms agreed upon were 
the same as last year-our Sodety to receive from tJ1em the sum of 
five hundred dollars. At this meeting the Committee revised the 
Premium List, and the following assignments were made: 

Collective exhibitions, general and county, L. H. Blossom. 
Single varieties of apples, etc., Henry "\Y. Brown. 

Grapes, pears, plums and miscellaneous artides. J. \V. True. 
Flowers, plants, etc., Chas. S. Pope. 
Voted, To bold a public meeting second evening of tlie fair. 
August 5th. The Executive Committee met at the Revere House, 

Auburn, where the Trustees of the State Agricultural Society were 
in session. 

Arrangements were made for the annual exhibition. The Trus­
tees ag, eed to give our ~ociety the entire thir<l floor for the pomo­
logical display. 

The Secretary was instructed to employ a speaker for the e,Teuing 
meeting during the fair. 
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September 5th. ::\lessrs. Pope, True and Blossom met at the fair 
grounds and arranged for such alterations as were deemed desirable. 

September 10th, 11th, 12th and 13th. Annual exhibition. 

September 11th. Annual meeting. 
Voted, To postpone the election of officers to the time and place 

of holding the next winter meeting of the Society. 

Pl7BLIC MEETING. 

Report of Committee on :New Fruits was made by the Secretary, 
who exhibited samples of the --Gideon" apple grown by Hon. Parker 
P. Burleigh of Linneus, and of ··Dudley's "\Yinter/' grown by the 
originator in Aroostook county. 

For papers and other matters connected with tlie public meeting 
reference is made to that portion of the transactions containing 

papers, etc. 
At a meeting of the Exeeutive Committee held during the fair it was 
VotP-d~ To consider the faasihility of m9king Rn exhibition of 

.:\laine fruit at the Bay State Agricultural Show and Fair in October 

next. 
Later this exhibit was placed in charge of Henry W. Brown of the 

Executive Committee whose report appears in another part of this 

volume. 
October 18, 1889. Meeting of Executive Committee in Lewiston. 

Voted, That we unit~ with the Board of Agriculture in holding a 
joint winter meeting, and that the time and place be referred to 
Sec;retar_y Gilbert of the Board ot Agriculture, President Pope and 
the Secretary, Knowlt0n. 

The premium account, amounting to $616, was audited, and the 
Treasurer was authorized and instructed to pay the same. The 
Treasurer was also authorized to make a temporary loan not exceed­
ing $2i50. 

A letter was read from l\lr. a. "\V. Brown, in whose charge was 

placed the Bay State exhibition of this Society, in which he 

announced thut he bad received premiums to the amount of $57. 

Voted, That the Treasurer be instructed to deposit fifty dollars in 

the Wiscasset Savings Bank to the credit of the permanent fund. 
February 4, 1890. l\lecting of Executive Committee held in :Nor­

wny. Letters were read from George B. Sawyer, Esq., former 
~ecretary of this Society, in which he stated that he had packed the 
books, pamphlets and catalogues, in his possession, belonging to 
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the Society. The bound volumes from other bodies were sent to 
library of the State College at Orono; the unbound sheets of several 
years' transactions were sent to Smith & Reid of Augusta, book­
binders, and reports of our own Society, papers, etc., were sent to 
our present Secretary. 

Audited unpaid accounts for the current year. 
February 4th. Business meeting of the Society, held in Patrons' 

Hall, Norway, President Pope presiding. 
The officers of the Society made their annual reports. [See 

report of annual exhibition, Treasurer's report, etc. J Officers were 
elected for the current year. [See List of "Officers for 1890. "] 

A letter was read from Secretary Donlop of the :Montreal Horti­
cultural Society, inviting our Society to send delegates to the 
Dominion Convention of Fruit Growers to be held in Ottawa, 
February 19th, 20th and 21st, 1890. 

Voted, To place the letter on file and extend greetings of our 
Society, etc. 

The parers read during the sessions of the winter meeting and 
the discussions on the same appear in other parts of these "Transac­
tions" under their respective subjects. 

Phineas Whittier, A. S. Ricker and J. W. T..-ue were appointed 
a committee to examine the fruit on exhibition and report on the 

same. 
The Committee on New Fruits reported informally. 
The Committee on Revision of Society's Fruit Catalogue reported. 

The chairman stated that as a result of their labors a list had been 
prepared and was published in the last Yolume of the Society's 
Transactions. 

Voted, To continue the committee another year. 
J. ,v. True, Prof. F. L. Harv~y and Phineas Whittier were 

appointed a Committee on Resolutions. 
Through the kindness of Prof. F. L. Harvey of the State College 

spraying apparatus from several manufacturers was placed on exhi­
bition during the meetings and explained by him. [See resolutions. J 

The Secretary presented samples of the Newtown Pippin, kindly 
furnished by Mr. Charles M. Griffing, and it was 

Voted, That the thanks of this Society be and hereby are extended 
to Mr. Charles M. Griffing of Shelter Island, Long Island, N. Y., 
for his courtesy in forwarding to us specimens of the Newtown Pippin, 
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and that the Secretary be instructed to forward to him a copy of 
this vote. 

The Committee on u Maine Fruit Growers' Association" appointed 
at tlie State Fair meeting reported: The report was accepted and 
the Committee continued another year. [See report of Committee 

published in full. J 
Mr. Phineas Whittier in behalf of Committee to examine fruits 

reported as follows : 
First. That there are on exhibition some over one hundred plates 

of choice fruit. 
Second. There are ten collective exhibitions, the largest of which 

consists of thirteen varieties. 
Third. The first premium of $5 is awarded to G. K Staples, 

Temple, and the second of $3 to H. W. Brown, Newburg. 
The Secretary stated that for the years 1879-80-81 no transactions 

were published, and the publication of the same was reforred to 
Secretaries Gilbert and Knowlton. The copy for thP i;.;::imP i;. in the 
hands of the Secretary, having been prepared by Geo. B. Sawyer, 
Esq., while Secretary of the Society. 

The Committee on Resolutions presented the following, which 
passed unanimously: 

Resolved, That the thanks of the Maine State Pomological Society 
and the State Board of Agriculture be and lrnreb.r are extended to 
the Maine Central, Grand Trunk, and Knox & Lincoln Railroads for 
reduced rates of fare over their respective roads ; to the proprietor 
of the Beals' Hotel for reduced rates of entertainment; to the local 
and general press for notices that have been given to the public 
from time to time; to the Norway Grange and its members for the 
grand and cordial reception extended to this meeting; to the fine 
choir that has furnished music for our gatherings ; to the citizens 
of Oxford county for the cordial reception and bountiful entertain­
ment furnished all visitors; to all tl10se persons who have presented 
papers and reports. 

Resolved, That the l\laine State Pomological Society tender its 
thanks to Rumsa.r & Co., Seneca Falls, N. Y.; Tbe Nixon Nozzle 
& Machine Co., Dayton, 0.; P. C. Lewis, Catskill, N. Y., and 
Thos. Summerville & Sons, Washington, D. C., for placing on 
exhibition, free of cost to the Society, spiaying apparatus manu­
factured by them. 

Resolved, That the Secretary of the Society be authorized to mail 
each of the firms above named a copy of this resolution. 
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Resolved, That the thanks of the meeting be tendered to l\Ir. H. 
G. Cole of Boston for the use of Central Hall for our Wednesday 
evening meeting. 

Remarks were made by several citizens, who in behalf of the 
citizens of Oxford c!'ounty and Norway Grange tendered a hearty 
vote of thanks to the Maine State Pomological Society and the State 
Board of Agriculture for the excellent programme and the valuable 
fruit knowledge they have furnished during these meetings. 



• 



PAPERS, DISCUSSIONS, REPORTS, ETC., 

PRESENTED AT THE 

UNION vVINTER MEETING 

OF THE 

MainB StatB Pmnolo[ical Society I State Board of A[ricultnre,. 

HELD IN 

GRANGE HALL, NORWAY, 

February 4, 5 and 6, 1890. 



'' Fruit culture, therefore, whether considered as a branch of profitable 

industry, or as exercising a moRt, lrnnf:'ficinl influence upon the health, 

habits and tastes of the people, becomes a great national iuterest, and 

whatever may assist in making it better understood, and more interesting, 

and better atlapted to the various wants, tastes, and circumstances of the 

community, cannot fail to subserve the public good." 



The Union Winter Meeting. 

INTRODUCTORY. 

The union meetings held at New Gloucester and Damariscotta 
were so popular, and the general programmes were so strong, the 
executive officers were unanimously in favor of uniting again with 
the Board of Agriculture. A union meeting of the two organiza­
tions possesses the strong points of each, and by the arrangements 
several speakers outside of the State are secured to presunt features 
of our agricultural industries, that otherwise would receive little 
attention. Arrangements were accordingly made with Secretary 
Gilbert, and the programme presented was one of the best ever 
offered to the public. It is a pleasure to note in connection with it, 
that every paper announced was read by its author. 

Previously invitations had been received by the Society to hold a 
winter meeting in Oxford county, but for reasons that seemed satis­
factory it was deemed expedient to have the meetings in other parts 
of the State. This year the invitations were renewed informally by 
citizens of Oxford county during the State Fair, and later the fol­
lowing cordial invitation was received from Norway Grange, through 

the courtesy of Worthy Master Tracy : . 

NORWAY, Nov. 3rd, 1889. 
D. H. KNOWLTON, Secretary, 

Dear Sir :-Our Grange voted to extend an invitation to the 
Maine State Pomological -Society to hold a meeting at our hall as 
soon as convenient, also to State Board of Agriculture to hold an 
institute at the same time. 

In accordance with this vote we should be pleased to have you 
meet with us, and will do what we can to have a pleasant and profit­
able meeting. Our grange voted to give you the use of the hall, 
warm and light it. Hall is quite large and provided with an organ. 
Beals' Hotel will accommodate all of you for $1.25 per day. Rooms 
are warmed by steam, and it is a first-class house. Our members 
will accommodate what they can free. Please let me know as soon 
as you can, if you decide to come when the meeting will be. Also 
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helpful in their general attftude. Take for instance the Young 
Men's Christian Association. I easily recall when this body forgot 
almost the "Christian'' feature in its organization ; when it was 
carrying itself with an aristocratic air; when it was composed of 
members who had some means, some business, some education; 
who would come together in quarters that were quite luxurious and 
be shut entirely away from the grades needing the companionship 
of such intelligence and influence as this association could have 
furnished. Now though they are quite as strict in their by-law 
feature, they are very much more generous in their organizational 
purpose; for reading-rooms, libraries, social games are furnished, to 
which any one can obtain access; and that they have multiplied 
until not a single small city-as well as large-together with 
"grown-up'' villages, all having such an institution, testifies how, as 
they have opened up from their secret and more personal attitudes, 
they have been prospered quite beyond any possibility under the 
former spirit. 

Howewr, such organizations have not yet grown unselfish enough 
to admit women among their members. Almost I've thought it was 
going to be left for the church and for the Patrons of Husbandry to 
take heed of, and have the power of this mighty element by giving 
it equally honorable and mutual member~hip. \Vhen I've seen the 
people going to ·'Grange," driving into town no matter what the 
weather, what the travelling, with its never being too cold for con­
vening nor too hot for gathering, I've said comfortably to myself, 
··This is due 'awfully' to the fact that women belong and have equal 
chances at offices or service." Take a matter in which a whole 
family can be actively interested and it would challenge worse weather 
than we have here in Maine to keep them away from the place of 
meeting. 

A man will let any number of Masonic or Odd Fellows sessions go· 

by without attending, because he must go alone; at least apart from 
his family. But where the father and mother with all the household 
-even the babe can attend, that meeting will be looked after, and 
the team be gotten up with great willingness. 

We have army posts; but before they could really :flourish they 
bad to be supplemented by relief corps; and if now both organiza­
tions could be amended to admit both sexes as members, they would 
thrive notably, and the Grange have a quality of not rival but parallel 
order, showing of the same good times, and the same mutual,. 
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universal interests. How we like this democracy within the Grange! 
How I like it! Because while I've not a single qualification for the 
institution, I'm yet admitted, perhaps because "angels and ministers 
of grace" are supposed to he harmless, if they are not helpful. 

But we are here as an agricultural gathering, and I want to say a 
few words upon this great industry, that is really the fibre and 
sinew of the world; for how would any bu'3iness or vocation flourish 
but for the support that comes from this particular department? 
All classes of occupation do reverence to this! 

Somewhere I've read of commerce, that branch wllich is so 
luxurious in many of its methods, I've read that she is "the younger 
sister of agriculture," because she must look to this for all the 
strength that carries on her enterprise3. 

Trade increases the wealth and. glory of a people, but the stamina 
of a country comes from the soil, which the agriculturist renders 
fruitful. Not long ago I read of a speaker before a Grange who 
said ''This dt>partment, with its potato gospel!" and I thought 
why isn't the potato scriptural! It can feed, and it does feed hungry 
multitudes and that without any of that controversy accompany­
ing so much ot tbe testament gospel. Let us be glad that some­
bocty outside ascribes a sufficient value to any of our productions as 
to call this rude groundling an evangelist. 

Nor do we forget tbat the feature of fruit growing is the special 

reason of our being in session at this time. If that same man, with 
his vegetable text, was to stand before this display of fruit he would 
wonder if it did not all grow in the Garden of Eden ! And yet, he 
would find none that could work the ruin of that mystic apple for 
these are every one healthful, with no attributes of good and evil but 
all superlatively ''good '' How much the fruits have become the 
chief food of many classes engaged in sedentary life in business, 
under cover; and how many of the people look to fine fruit_s as 
their luxuries. They all come from the soil, and the soil is "the 
motlH·r of the world,'' nourishing from herself not only all occupa­
tions by feeding the people so engaged, but she cherishes every grade 
of sentient life. Agriculture is the basic industry, the foundation 
department of the whole world's thrift, with the farmer as lord and 
king of all enterprise. 

Daniel ·webster called the farmers "the founders of civilization,',. 
giving for his opinion that who could make two ears of corn or two 

3 



34 STATE POMOLOGICAL SOCIETY. 

blades of grass grow upon a spot where only one could grow before 
would deserve better of mankind, and do more essential service to 
his country, than the whole race of politicians put together. 

And this order of occupation is the one in behalf of which we are met. 
We, you are constantly gathering in your respective home places, 
and assembling primarily for the improvement of your calling; but 
here, in a session more elaborate than usual, more far-reaching for 
the State, have sent up delegates and representatives. We are 
gathered here in a large convention that by comparison, by sugges­
tion, by discussion we may come at methods beneficial to our special 
branches, and advantageous to ourselves individually. For, beside 
desiring to be better grangers, better fruit growers, better agricul­
turists of every kind, we want to become larger souled men and 
women too, which we can by associations like this, and I should be 
disloyal to my own calling if I did not sum up all of our wishing, 
and express itin that term, though it, too, belongs to my vocation, but 
which }?elongs to all departments, the term Christian ! Children of 
that God who by driving his frost as a plough through the soil of 
the whole world has constituted Himself as a patron of agriculture. 

And to this conference we bid you welcome. We welcome you to 
our town, to our hospitality, to our homes, to our sessions. Our 
hearts are warmed, and our hands extended in glad greeting, and 
we trust that to you, no less than to ourselves, this will he a recl­
lttter time in the history of these several societies. 

In behalf of the visiting organizations Secretary Gilbert was 
invited to respond t·'.) the Address of Welcome. 

RESPONSE. 

By Z. A. GILBERT, Secretary of the Board of Agriculture. 

It seems to devolve upon me in behalf of the orgamzations here 
represented, to give a response to the words of welcome to which we 
have listened with so much pleasure. 

If the position of the distinguished speaker who has pronounced 
these words was embarrassing, what in comparison must be my own 
situation in attempting to promptly frame a fitting responser 

It gives us great pleasure to .be thus welcomed to your presence 
and to this hall. Such a welcome tends to give us encouragement 
and lightens our labors. 
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In the tendency of the different branches of business in our land 
to protect their own interests by organized effort, we often feel that 
the importance of that which relates to the soil is too often over­
looked. 

,v e are not a Bpotato society" though if we occupied that place 
we might well feel proud of the position, for there is hardly a well­
ordered table in the land which does not have the potato in its cui­
sine three times a day, seven days in the week, and fifty-two weeks 
in the year. Is it a degrading employment then to raise potatoes 
and supply this unanimous want? This Society, then, would be 
doing a grand work in encouraging its production and improving the 
methods and practices connected therewith. People are often wish­
ing that the peach orchards of Delaware and New Jersey and the 
orange groves of Florida could be transferred to our own State, for­
getting that the potatoes of Aroostook are far more profitable than 
these fruits. 

This organization is devoted, first of all, to the promotion of fruit 
growing here in our own State. Seventeen years ago the Society 
was organized and started in its work. and every year from that 
time to this it has held these annual winter meetings. The business 
of fruit production at the time of the organization of the Society was 
quite limited compared with the present time. The idea was ad­
vanced by the Society in its early years that should we multiply the 
quantity of fruit produced by the thousand, we should have a better 
market than we were then having. Results have proved the sound­
ness of that statement. In place of a limited demand such as we 
then had we find European agents coming across the water in quest 
of our fruit for shipment abroad. This could not have been so if 
we had not succeeded in producing sufficient quantities to attract 
the attention of these buyers. 

Our Society has been at work not for its own benefit, but for the 
benefit of the public, and it is a justice belonging to its faithful mem­
bers to state that up to the present time none of its officers have 
ever received any compensation for the time spent in its service, 
save that recently a pittance of a salary has been paid to the Secre­
tary. Year after year the exacting duties have been performed 
promptly and we trust efficiently, with no other motive than a desire 
to promote fruit growing in the State. It is proper that the people 
who have extended this warm welcome should understand these 
things and know that it is not for pay that we are working. True 
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some money is needed to carry on the work, and we ask all who are 
pleased to do so to lend their aid in this way to the extent of a mem­
bership. If this is not your pleasure we are still glad indeed to have 
you encourage by your presence and assure us ot your interest by 
words of welcome. 

Fruit growing in our State has a grand outlook. Only a year ago 
some faint-hearted fruit growers felt that the business had been 
overdone and that we should never again realize profitable returns. 
How quickly this idea has been dissipated, with our best apples 
selling now at four dollars per barrel ! 

We have heard much of the advantages of Southern California for 
fruit growing and many from among us have been led to flock there 
with their means for investment in the business. The luscious 
grapes of that region have sold this year at only fifteen dollars a 
ton and the price never goes above twenty. What inducement can 
there be to emigrate to that region when we can get two or three 
times as much per pound for Maine apples? Some of the land 
suitable for orange groves in California is held at $3,000 per acre. 
In my own town are acres of land covered with beautiful apple trees 
that could have been bought for five dollars per acre before the trees 
were set. Fifteen years of time brings an orchard worth $300 per 
acre, and in that fifteen years it will yield fruit enough to pay every 
cent of the outlay. 

It is one purpose of a gathering like this to encourage confidence 
in the business and acquaint the public with what has been done, 
and what can be done in the future. If we.: are in any' degree 
influential in carrying out this purpose certainly the Society should 
receive encouragement. While we believe it can justly claim that 
its influence has been in a measure effectual, still an increase of 
means to go with individual effort would enable us to accomplish 
much more. Our only source of receipts is from membership. 

We are especially glad to meet the fruit growers of Oxford county 
.and of this town of Norway, and to be assured of your interest in 
this work ; and we heartily thank you for the words of welcome so 
happily pronounced. 

l\.(r. Charles S. Pope, President of the Maine State Pomological 
:Society, was .then fotroduced and delivered his anuual address. 
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ANNUAL ADDRESS. 

By CHARLES s. POPI<.:, President. 

Ladies and Gentlemen, Members of the Pomological Society: 

For seventeen consecutive years we have met the fruit growers of 
Maine at this, our annual meeting. Each year we welcome it with 
increasing pleasure, and should count it a great deprivation were we 
unable to attend. '·Iron sharpeneth iron," and our intercourse here 
acts as a spur to awaken our hest endeavors throughout the year. 
During these seventeen years we have found much profit and pleasure 
in meeting with the orchardists in various locations in the State, but 
this is our first meeting in the famed county of Oxford, noted alike 
for its intelligent culturists and charming natural scecery. The 
snows and frosts of winter must of necessity hide much of the natural 
attractions of your place, but it also gives the farmer liberty to 
devote more time to the diseussion of the fruit question, and we 
hope to meet a goodly number of your orchardists here. 

We were able to make a satisfactory arrangement with the officers 
of the State Agricultural Society, and again our fall exhibit of fruits 
and flowers was made in Lewiston. For the first time we were 
allowed to use the whole of the third floor of the exhibition building, 
and even those who bad grave doubts about our needing so much 
space were well safo,fit,d with the display. ·wishing to i·mprove the 
appearance of the hall, which in its unfinished condition, is not a 
good place for sueh an exhibition, we took pains to put up a little 
bunting; and if the same room is used again, we would suggest that 
more be done in the way of draping and decorating. The center of 
the hall is very dark, and light should be admitted from overhead. 
With a little outlay in the direction indicated, this hall would be 
very mueh improved, and be quite a satisfactory room for our 
exhibition. 

At the close of our exhibition, our Secretary, Mr. Knowlton, pro­
posed that the Pomological Society should make a collection of our 
standard apples, and forward to the Bay State Fair. To this the 
other officers readily assented, and Mr. Brown of Newburg kindly 
consented to take charge of the exhibit. Care was taken to make 
a small collection of choice apples, rather than a large one of nonde­
script fruit. Only twenty-eight varieties were taken, and these were 
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collected mostly in Penobscot and Franklin counties. The exhibit 
was said to be the finest in the hall, but as there was -no premium 
for best collection of apples alone, it was necessary to enter for 
premiums in the general collection, which included pears also. In 
this class they were awarded second premium, $30. Ten single 
plates were entered, and seven of them won first premium, two, 
second premium, and the other, third premium. From this it will 
be seen that the collection was a choice one, and we have reason to 
be proud of the result. Our ohject in exhibiting the apples was not 
to secure premiums, but to show that Maine can grow as fine fruit 
as any other section. [See report of Bay State Exhibition by H. W. 
Brown.] 

Early in the spring, the following letter was received from the 
officers of the Experiment Station at Orono: 

ORONO, ME., March 26, 1889. 

To D. H. Itnowlton, Esq., Farmingtori, JJfe.: 

DEAR Sm: Your attention is respectfnlly called to a vote lately passed 
by the Trustees of the college, a copy of which is herewith enclosed. It 
remains with you to take such steps as are necessary to carry this action 
into effect, so far as it relates to the Pomological :::iociety. 'l'he under­
standing is, that the expenses of the advisory members of the council, 
necessary to their attendance upon the meetings of the council, shall be 
paid from Station funds. You are also notified that a meeting of the 
Station council will be held at· the college, April 5th, 1889, at 9 
o'clock A. l\L 

Very respectfully, 

M. C. FERNALD, Pres't Station Council. 

w. H. JOIWAN, Directo1· Station. 

Enclosed was the following vote : 
At a legal meeting of the Trustees of the Maine State CoJiege of 

Agricultnre and the Mechanic Arts, held at the College at Orono, 
Penobscot county, State of Maine, this day, a vote, of which the 
following is a true copy, was passed by said Trustees, viz.: 

Voted, That the Trustees invite the State Board of Agriculture, 
the State Grange and the State Pomological Society, each to furnish 
one representative as an advisory member of the council of the 
Experiment Station, and that such a representation of said bodies 
constitute an advisory board of said council, when so elected, and 
the Trustees of this college duly notified of the same. 

Attest: WILLIAM T. HAINE~, Cle1·k. 
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The Executive Committee at once took action in the matter, and 
as it was important that the Society should be represented at the 
first meeting, when plans for experimental work were being outlined, 
Mr. D. H. Knowlton was elected as advisory member of the council 
of the Experiment Station. For the work accomplished there I will 
refer you to his report. We think there is a wide field open before 
them, and we hope for great results from their investigations. 

As most of us are aware, there is considerable discussion at the 
present time about teaching the rudiments of the science of agri­
culture in our common schools. Having previously called attention 
to this suhject, I will now simply express the hope that we may take 
such measures as the 8ociety shall deem best, to properly prcsen t 
this subject to the people, and secure the needed legislatfon. The 
education of any scholar is certainly very incomplete without some 
knowledge of the natural sciences, and this knowledge might be so 
placed before the minds of the young as to be fruitful of very satis­
factory results. It freqnently takes but a trifle to direct the thoughts 
of a youth into a channd which will lead to great accomplishments. 
John Bartram, a farmer living near Philadelphia, in the middle of 
the last century, while resting from his plow a few minutes, pulled 
a daisy to pieces, and being struck by its marvelous construction, 
left his work and went to the city, and purchased a botany in Latin, 
and a Latin grammar, and soon mastered so much of the language 
as to enable him to stucly his botany, and in a year had botanized 
all over the country about him, and afterwards became botanist to 
the King, at fifty guineas a year. · He established on the beautiful 
banks 0f the Schuylkill, the first botanical garden in America, which 
resulted, by exchange of plants, in great benefit to both this country 
and England. I do not think the advantage of introducing the sub­
ject will be so much what they learn at school, as it will by awakening 
thoughts in the minds of many, which will lead to after investigation. 

The objection raised by some, that we do n?t want class legif,la­
tion, is hardly worth notice. ·we well know that all the states 
which are up with the times are already appropriating considerable 
sums to support colleges and experimental stations, and to other­
wise advance the science of agriculture. I am satisfied that we are 
only to convince the farmers that a little instruction in our common 
schools in the natural sciences which form the foundation of all 
intelligent farming, will be for their best interests, elevate their call­
ing, increase the possibilities of those who are to follow them, and 
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all the legislation necessary will be easily obtained. However much 
our school curriculum may be e~tended in this direction. there need 
be no fear that the farmer will not pay his full share of the taxes ; 
but all advantage to be derived from extending the knowledge of 
fruit culture, will accrue quite as much to the merchant, mechanic 
and professional man, as to the farmer himself. God pity the man 
who does not, at some time in life, own a few rods of land, which 
for the cultivation of fruit, if his mind has been properly instructed, 
will prove a mine of pleasure, and add wonderfully to the health and 
happiness of his family. The people at large know but little of the 
great importance of fruit as a part of their daily diet. If this 
Society could do something to displace a few pounds of pork, by the 
products ef the orchard, the bush and the vine, it would elevate the 
standard of humanity, and curtail the business of both the physician 
and undertaker. As civilization advances, the consumption of fruit 
will very much increase, and the cultivation must be largely extended 
to keep pace with the demand. 

J,"'armers realize the value of an orchard when grown, but few have 
faith enough to set many trees. Ten or fifteen years look a long 
time to wait before realizing any returns. How many orchards of 
500 or 1,000 trees, in good condition, can be purchased for double 
what it cost to grow them. Let us look. at the cost of an acre of 
orcharding, 70 trees. The best of trees will cost ten cents apiece, 
and about the same amount will set them, in pa~ture land. The 
expense for dressing and care, until the apples give sufficient return 
to pay expenses, will swell the total to $60 or $70. Aud who would 
not give thrice this amount, plus the value of the land, for an acre 
of young orchard? We know whereof we speak when we give these 
figun s, as we have an orchard of this description set fifteen years 
ago, in an old sheep pasture, from which we have taken enough 
apples to pay all expenses, and which bore this year more than $100 
worth of apples. I do not speak of this as an exceptional yield, but 
to show what can be done on almost any of our rocky hillsides, with 
very little outlay. 

I do not wish to recommend much that is new, nor anything 
startling, and yet I believe it is the proper duty of this Society to 
investigate, and if possible recommend that which will be for the 
best interest of all. We know that many of our people are fre­
quently sending part, at least, of their surplus to help develop the 
mines and boom the towns of the far-off West, and too frequently 
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receive nothing in return but worry and vexation of spirit. There 
are mines close at borne which, it properly worked, would pay much 
better than the average investment so far away. I beg leave to 
recommend for the consideration of capitalists the plan of forming a 
stock company wiLh full power to buy and hold real estate, which 
shall, through competent officers, secure land and plant orchards 
upon a scale that will enable them to command the respect of mar­
kets both at home and abroad, and not only sell such large lots to 
better advantage, but all the expenses would be ltss, the price of 
barrels lower, and the cost of picking, packing and sorting greatly 
reduced. None of us here can doubt that such orcbardry, intelli­
gently and honestly conducted, will secure larger returns, combined 
with a minimum of risk. I do not doubt that stock in such a com­
pany would always sell at a reasonable price, and any one who 
wished to realize upon his investment could do so at any time. In 
competing with other sections of the country, we can claim several 
advantages, not the least of which is our immunity from late spring 
frosts, which frequently ruin the fruit crops in other states south 
and west of us. Land suitable for orcharding is also Vt.!ry low, and 
Maine apples are popular in the foreign market. 

With the obstacles which we must now encounte"t", in orcharding 
as with every branch of farming, we must remember that more intel­
lect than formerly is required to make a success, and our people 
must understand this and train the boys accc:dingly. Let those 
who lack the capacity seek employment in the city as salesmen or 
clerks, and those who have the brains can follow the more indepen­
dent life of the farmer and horticulturist. 

The President's address was referred to a commit,tee consisting 
of Hon. Rufus Prince, Turner, S. G. Shurtleff, South Livermore, 
and C. H. George, Hebron, who before the close of the meetings 
presented their report, which was accepted. 

REPORT OF Col\Il\HTTEE ON PRESIDENT'S ADDRESS. 

Resolved, That we commend to the people of Maine the recom­
mendations of the President's address in regard to teaching the 
rudiments of agriculture in our schools, as we bel-ieve it would 
create a love for rural life, the lack of which is from day to day 
depopulating our rural towns. 
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Resolved, That as much of our President's address as relates to 
forming a stock company for the purpose of engaging in orcharding 
on a large scale, we commend to our capitalists, as we believe it 
would not only govern in a large measure the price of Maine fruit, 
but such an association, well managed, would give such returns as 
would tend to give or<:harding in our State an impetus that could be 
given in no other way. 

FOUR ACRES ENOUGH. 

By L. H. BLOSSOM, Tnrner Center. 

"Four Acres Enough" may to some seem- of little consPquence, 
but before we cast it aside as a subject unworthy of our attention, 
let us pause for a moment and consider what we are here for, and 
what are the objects and aims of this meeting. We have met here 
for a purpose, and that purpose is to discuss the subject of pomol­
ogy in some of its many branch~s. Every year, as we dig deeper 
into the mysteries of the cnlti vation of fruit, brings to light, out of 
the hidden mysteries of the past, something new and unheard-of 
before. Every year brings to our notice some new and choice 
variety of apple which claims a place in every orchard; at least, 
that is what the apple-tree agents tell us, and you all know, who 
have bad any dealing with that class of beings that they can't lie. 
How many of us have been suddenly awakened to the realizing fact 
that we have encumbered our farms with too many trees of too 
many varieties, and almost unconsciously we find our farms bur­
dened with too much orchard. How often we hear a man say, 
'•Oh, I have got ten acres of orchard;" another will say, ··I have 
got fifteen acres;'' another has twenty acres, and has ordered trees 
for two acres more, to be set next spring. Now, to such as these, 
'•four acres enough" may seem to be an absurdity; but stop, my friend, 
let me ask you a few questions before you tread my little orchard 
under your feet, and first is this: Do you honestly think that every 
tree in your orchard is properly pruned to its best advantage? That 
there are no interlocking branches to rub and chafe each other, and 
thus cause decay? That your trees are so pruned that the most sun­
light possible can get to the ripening fruit, thus putting on that 
beautiful tinge so dear to the critic's eye, and which naught but the 
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ripening influence of the autumn sun can bring out to its fullest per­
fection? And wlleu the pickers come along to gather in the fruits of 
your orchard, are your trees so pruned that they can readily pass 
through the trees and gather the fruit, or must they take a saw with 
them to clear the way? My frieud, can you answer this question in 
the affirmative? W .. hile one ma.r, I fear there are too many that 
can't. Again, have you given your trees all the fertilizing material 
that is necessary to bring them up to their highest stage of perfec­
tion? If not, then again I say, you have failed to derive the great­
est amount of profit from the smallest amount of ground, and until 
you bring every tree in your orchard up to its greatest bearing 
capacity, I shall claim that • •four acres are enough" for farmers in 

general. 
We have all noticed in some parts of our orchards that some of 

our trees were better than trees in different parts of the orchard ; 
now what is the cause for it? Have we ever stopped to think that 
the trees standing at the foot of the hill, or in the fence corners, 
were the best ones in the orchard, and what is the cause for it? It 
is this: l\1ore or less of the dressing that has been applied to the 
soil has been washed to the lower parts of the orchard by the rains, 
thus doubly enriching those trees on the lower part of the orchard 
over their neighbors that stand on higher ground. Now may we 
not learn a lesson from this, that the tree on the lower part of the 
orchard bears double the fruit that the one on the higher ground 

does, one is equally as well located as the other, as far as the nat­
ural conditions of the soil are concerned, and the one would be 
equally as prolific as the other if it only had the same amount of 
plant food to sustain it? 

Now, gentlemen, would it not seem foolish to you for that man to 
set out another acre of orchard when half that he already has on 
his farm is starving for something to eat, something to make it grow? 
Well, now is not this just the condition of nine-tenths of the orchards 
of Maine to-day? Yes, I think it is, and I think it is time for the 
most of us to stop increasjng our acreage and give better care and 
attention to what we have already on hand. 

In the fall of the year when we go into our orchards to select 
fruit to carry to our fairs, do we go to the poor, ill-fed, scrubby, 
limby trees that are half dead with neglect to select our samples 
from? No, certainly not ; it is right the reverse. We go to the 
trees that have been so pruned that they will not be overloaded with 
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fruit, and the sun has put on the finishing touches. It is to these 
trees that we go for our samples. Now if we have a few such trees, 
as these, let us try and have more of them before we enlarge on our 
orchard. 

What would we think of a man who had dressing enough for four 
acres of land, if he should go and plow up twice that amount and 
apply the dressing for the four acres to the eight. It is needless for 
me to note the result, you all know it must be a failure. And is 
this any the more true with the corn than with the orchard? Most 
certainly not, only with the corn we see the result a little more, 
quickly. 

The spread of diseases of fruits, resulting from insect depredations, 
and other causes, might be checked, if not eradicated, if we would 
but turn our attention in this direction. A very little attention on 
the part of all the fruit growers of 1\laine would accompfo,h much 
that would be of great benefit to us all. 

Last fall I was passing through the orchard of a friend, when we 
came to a tree of Franklin Sweets, many of which had f alien to the 
ground, and on my calling the gentleman's attention to them, he 
said they were utterly worthless on account of the apple maggot, 
and on examining some of them I found them to be completely 
infested with that pest. I asked him what; he did with them ; he 
said, nothing at all, that he had not picked any of them up for two years, 
they had been so poor, and yet that man was setting out trees every 
spring, giving no thought to that deadly enemy that he was so care­
ful not to destroy. 

Now to obviate and overcome this evil, to restore and perpetuate 
our fruits, a change in the manner of cultivating them is absolutely 
necessary. We must do less planting, and give more attention to 
those planted. Too many persons in growing fruits practice quite 
different from that pursued in growing other crops. They act as 
though all that is necessary is to plant the trees, when, in fact, this 
is but a small part of the labor that is required to grow an orchard. 
Because our forefathers grew full crops of perfect fruit with little or 
no labor after planting the trees, we should not expect to do so now. 
They bad the rich virgin soil, full of all the elements that were 
necessary for tree growth and the perfection of its fruits. ·with us, 
we find all things are changed ; we must prepare the land by deep 
cultivation, and thoroughly enriching it, and underdraining where it 
is necessary. Fruit trees, to be healthy and vigorous, must have 
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good cultivation when young, so that when they come to a bearing 
age they may be capable of rewarding us with a bountiful supply of 

No. 1 fruit. 
Some five or six :years ago, while helping my father gather his 

apples, we kept an accurate account of the number of bushels taken 
from several of the trees, and I know of two trees, standing thirty 
feet apart, from which we took twenty-five bushels from each tree; 
other trees located in different parts of the orchard doing nearly as 
well. Now let us see what this would amount to, seventy trees to 
the acre. Calling it eight barrels per tree, it would amount to 560 
barrels per acre ; now that is better than most of the ten acre orchards 
will do, so let us cut it down from eight barrels per tree to two bar­
rels per tree, and then we have 140 barrels per acre. Now, surely 
this seems small enough, but to be safe, let us throw off the odd 40 
barrels and make it an even 100 barrels per acre, and how many of 
us, do you think, reach that amount? Very few, I think. And 
why not? It is just because we fail to give them the proper amount 
of care and attention. We have been raising too many No. 2 apples, 
which, taken one year with another, don't pay for handling. Now, 
in these close times of competition, in order to make the business of 
fruit growing a profitable one, we have got to so manage it that we 
can get the greatest amount of fruit possible from the smallest num­
ber of trees. If by care and attention we can make one acre yield 
more fruit than five now do, then we will make fruit raising one of 
the most profitable industries in Maine. Remember, it is no more 
work to keep an acre of orchard that will yield annually 100 barrels 
of apples free from borers and all other insects, than it would one 
that yielded but 50 barrels. And I believe it is in the last 50 bar­
rels wherein the profits lia. 

Some may say, if there is a profit in one acre of orchard, there 
will be still greater profits in larger ones. This may all be true to a 
certain extent, but when we increase our area at the expense of what 
we already have, then I think the profits will decrease in the same 
proportion. Of course we have fruit growers in our State who make 
fruit growing the leading business on the farm, to such as these this 
paper was not written, but for the general class of farmers who have 
an idea that orcharding is but a sort of recreation which needs but 
little care and attention. And for proof of what I have written, I 
will cite you to the many orchards that dot the hills of Maine, and 
until they show better care and cultivation I shall say ·•four acres 
are enough.'' 
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DISCUSSIO~. 

Dr. T. H. HosKINS of Vermont. This is a subject which ought 
to interest every orchardist, and every farmer who undertakes to 
grow any kind of tree fruit for profit. This requires the closest 
attention to soil tillage, manuring, setting 1 rees, and care in hand­
ling them. Unless they are properly managed they never come to 
any profit. I take it that it is in this State as in Vermont where I 
live, the greater part of the farmers realize no profit at all from their 
trees. 

The orchard business is rendered somewllat discouraging by the 
increase of insects, an<l before setting out a large orchard I should 
want to wait to see what is to become of them. The insects injurious 
to agriculture have trebled during the last forty years, and I do not 
know of one that shows any signs of leaving. When I began farm­
ing in Vermont I had not heard of the currant worm and the cabhage 
worm. We had the tent caterpillar and have him still. We have 
bad him so long that we shouid be sorry to lose his company. The 
codling worm is also an old insect. Sometimes I think he is a very 
good fellow to thin out our apples. These were the insects which 
we had when I began orcharding. Of those which have appeared 
since, this apple maggot is more injurious than all the rest. 

It is a great error to set more trees than you can care for, or to 
set them too close. Those trees which bear Joung may be set closer 
than Bald wins and Greenings if they are thinned out at the proper 
time. They may be set fifteen feet apart at first, but after about 
fifteen years every other tree should be taken out. In that way 
something may be made by raising early kinds. I c9nsider the Early 
Transparent the most profitable. It takes the place of the Early 
Harve8t and the trees begin to bear when very young. They have 
netted me a dollar a bushel for ten years. They bear heavily. A 
tree eight feet high will often bear a barrel. 

Question. Do you think it would be suitable in this State? 
Dr. HOSKINS, It will grow anywhere in the State clear up to the 

Canada line. In tllose parts of the State where old, standard apples 
are a failure, it is a ·'God-send.'' They come into bearing quicker 
than the currant bush. 

Question. Does it do well grafted into other trees? 
Dr. HosKINS. Yes; it does better when grafted into something 

else. 
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Qitestion. What is your method of treating trees, beginning with 
the setting? 

Dr. HosKINS. I do not think much of the old-fashioned way of 
digging a hole as big as a hogshead. A place large enough to 
admit of straightening out the roots in good shape is sufficient. 
The dirt should be carefully pressed firmly against all the fine roots. 
No water at all should be added. Only three branches should be 
allowed to grow at first. Pruning should be done while the limbs 
are small. My theory is that it should always be done with the 
pen-knife. 

Question. ,v ould you set trees as soon as the frost is out of the 
ground? 

Dr. HosKINS, Yes, sir; just as soon as possible. 
Question. Do you apply any manure? 
Dr. HosKrns. Never put any manure in the hole in setting the 

tree because as the manure decomposes it leaves a vacant space and 
the roots which pass through this space will die. Manure upon the 
surface. I manure my orchard as highly as a market garden, and 
always find that the last load pays the best. It is not necessary to 
place the manure very near the tree, as the roots will cover the whole 
orchard. If you should remove the turt from the orchard you would 
find that you had but one tree. The soil would seem to be filled 
with one continuous network of roots. 

Question. Do Jou allow grass to grow in the orchard? 
Dr. HOSKINS. I allow grass to grow in the line of the trees, but 

generally want to plow between the rows; however, if land is rich 
em·ugh to bear heavy crops of grass it will generally produce apples. 
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PEAR CUL'l'URE. 

By C. M. WESTON, Belgrade. 

I received an invitation from your President to prepare a paper 
on 44 Pear Culture,'' to be read at this meeting, and I could not well 
decline, as I had been honored with a like invitation a number of 
times previous, when other engagements prevented me from comply­
ing with the request. And it is now with a degree of diffidence that 
I come before you with a paper for the first time, knowing full well 
that there are many present who have had a large experience, not only 
in fruit growing, but also in preparing papers on the same. But I 
will endeavor to give you a few ideas as gleaned from some over 
twenty years' experience in the cultivation of the pear, attended 
with varied successes and failures, trusting you will receive them as 
coming from one who has had more experience in raising pears than 
he has in telling how it is done. 

You should first select a suitable piece of ground near your build­
ings. It should have a dry subsoil. If that cannot be had, it should 
be underdrained, as the pear will do no better in a wet soil than the 
apple. The ground should have enough animal dressing applied to 
raise a good crwp of corn or vegetables, then thoroughly pulverized, 
and marked off in rows fifteen feet apart, placing the trees the same 
distance apart in rows, in the form of a hexagon. I should select 
seedling trees if they could be found, if not, I would start my orchard 
from the seed, as I would prefer a pear seed to a tree grafted at the 
root. Dig the holes for your trees a little deeper and larger over 
than the roots extend. Have some two inches of loose dirt in the 
bottom of the hole to place the roots upon, then incline the tree a little 
towards the southwe5t, to prevent what I call sun scald, or trunk borer. 
Put the dirt in around the roots with the hand a5 clo3ely as you can, 
lifting up the small roots and fibers as yon put in the dirt, so when 
it settles around them they will be in about the same position as 
they were when taken from the nursery. Use no animal dressing 
around the roots of the trees. Then you should mulch the trees 
with coarse hay,. st.raw or leaves, about ten inches deep, and extend­
ing some three feet from the tree. 

Tbe ground can then be planted to beans, potatoes, or some other 
vegetable, and then continue to plant, giving it an annual coating of 



STATE PO:'.\IOLOGICAL SOCIETY. 49 

animal dressing, until the trees come into bearing. Then leave off 
the cultivation, and mulch the ground all over, so as to prevent the 
growth of grass and weeds, and also keep the ground light and 
mellow. It will need renewing about once in two years. 

As soon as the tops of the trees are large enough, I would graft 
them in the limb, either by splice or cleft grafting, m,ing well known 
varieties that will give a succession of fruit during its season. I will 
give a list of a few varieties that I have been fruiting with a good 
degree of success. First we have Osband's Summer, that will give 
ripe fruit about the first of August, and are in eating some two or 
three weeks. Then comes Clapp's Favorite, and if you will com­
mence picking them as soon as large enough, and continue from time 
to time, and take them into the house to ripen, you will have fine 
ripe pears for some two or three weeks, until the Bartletts begin to 
ripen. That is a variety too well known to need any comment from 
me, except to say no pear orchard should be without it. Next we 
have the Nickerson, one of the seedlings of old Kennebec, a fine~ 
grained swett pear, excellent for eating. and cannot be easily beatelll 
for canning. Souvenir du Congress, which ripens about the same 
time, is a bright yellow with a little flush, very juicy and the flesh 
firm and crispy. The Sheldon ripens the last part of October and 
the first part of November. The tree is very hardy, and of thrifty 
growth, but a shy bearer. The fruit is large, round and covered 
with a light russet, very juicy and melting, one of the best eating 
and selling varieties we have at this season of the year. The Good~ 
ale, one of the most profitable of Maine's seedlings, ripens about 
the same time as the Sheldon ; fruit very large and green ; flesh 
white and of very good quality. The tree is very hardy and upright 
in growth, an annual bearer and very productive. Later we have 
the Duchesse d' Angouleme, Buerre d' Anjou, Kieffer, and many 
others that are highly recommended, but I have not fruited them 
enough to decide whieh I should prefer. 

As soon as you commence grafting, you will find the trees will 
require a large amount of pruning until they come well into bearing, 
which will be earlier than with the apple, thus proving false the old 
saying, '•That he who plants pears, plants only for his heirs." The 
scions will need cutting back for a number of ;years after being set. 

If you wish the fruit to be melting, juicy and of the finest flavor, 
they should be picked from the trees as soon as they will readily 

4 
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:separate from the limb by lifting the fruit, and carried into the 
house, put into boxes or bulk and covered up; the cooler the 
,place they are in the longer it will require to ripen them. If left 
upon the tree until fully ripe, the most of the summer and fall 
varieties will be dry and devoid of that fine flavor that belongs to 
them. 

I see no reason why pears cannot be raised in any section of 
Maine where we can raise apples ( except the Ironclads) . To be 
sure, it costs more to raise a bushel of pears than it does a bushel 
of apples, but they bring more in the market. I see no reason why 
the fruit growers of Maine should allow other states to furnish the 
most of the pears that are sold in our larger towns· and cities. 
There is certainly no reason why a majority of the farmers of 
Maine should not have their little pear orchard, and in that way fur­
nish their families with all the delicious, ripe pears they want for the 
table, from the first of August till into the winter months, and also 
to can for the remainder of the year. I have no fruit that children 
seem more pleased with than a good ripe pear, and I also find that 
children of a larger growth do not object to them. 

DISCUSSION". 

Question. It was reported a few years ago that the apple borer 
would not trouble pear trees. w·hat is your experience? 

Mr. WESTON. I am not much troubled with the root borer. The 
trunk borer troubles me most. They sometimes enter the tree 
through the little holes in the bark found where the sun strikes the 
trees in the afternoon. 

Question. What course do you take to prevent the cracking of 
the Flemish Beauty? 

Mr. WESTON. I~foundl(no way to prevent this, and grafted the 
trees with Bartletts, receiving a good crop four years afterward. 

Question. I have a tree that has blown quite full, but I have 
succeeded in getting only one pear. What do you think is the mat­
ter with it? 

. Mr. WESTON. Well, that is my experience with root-grafted trees. 
In a few years your tree will probably die. I get good results by 
setting seedling trees and grafting ,the top. I have about two hun­
dred such trees that are doing well. 

Question. What is;your opinion of the Sheldon pear? 
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Mr. WESTON. It is the best market pear we have. You can ship 
it wherever you can ship the Ben Davis apple. But with me it has 
been a shy bearer. 

Question. What do you do to prevent the blighting of the leaves? 
Mr. WESTON. That is a subject that I want to hear something 

more about. I find that the trees must be cut back until they begin 
to bear. When the leaves and enrl.s of the limbs begin to die I cut 
them off and burn them. 

Question. At what distance do you set the trees apart? 
Mr. WESTON. Some of mine are fourteen feet apart, and some 

fifteen feet. 
Question. I would like to hear from some one who is able to tell 

us how to prevent the pear blight. ,v e all understand what it is 
and how it works, and now can any one gh·e us a remedy? 

Prof. HARVEY. I do not know that I shall be able to give mueh 
upon the point, but will give all that is known regarding it. Until 
recently, I bad no idea that it was so widespread. It is doing a 
great deal of damage in the Northwest. The disease is a fungous 
parasite. It is a little organism that works in the tree. It is inter­
esting to know a little of the history of this parasite. The little 
spores that p1oduce this disease are well known. They live in 
organic matter, and perpetuate themselves fr0m year to year, so 
that it is very difficult to destroy the source of these organisms. 
The ground beneath the trees should be kept clear of organic mat­
ter. In such matter multitudes of little spores are produced, and 
float in the air, alighting on the twigs of the trees. The organisms 
are made up of little, slender threads. They work in the cells or 
fiber of the wood. In removing a limb it is necessary to cut back 
far enough to remove the whole of the organism. The branches 
removed should be burned. If left under the tree they furnish the 
most favorable conditions for propagating the spores. As the 
spores are liable to enter the tree at the points where the limbs are 
cut, it is better to do the pruning in autumn than in spring. These 
are all the remedies that have, as yet, been sugg1 ~ted, and we can 
only make the best of the situation by preventiug the disease as 
,much as possible. 
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EDUCATION IN FLOWERS. 

By ::\lrs. HELEN B. c. BEEDY, Farmington. 

Education begins, we know not where-and ends-not here. 
Whatever stimulates the mind to activity, producing abiding results, 
educates. Education in flowers begins with the first impulse of love 
stirred in the heart in admiration of their brightness and beauty; if 
cherished and cultivated it pervades and happifies the entire nature,. 
broadening and enlightening, until beneath the shadow of the "tree 
of life'' is begun the study of that heavenly fruit which is yielded 
every month, "the leaves of which are for the healing of the 
nations." That the tendency of the study of flowers is for good 
and only good, needs not to be proven to an audience like this~ 
Flowers with all their beauty and wonderful mystery seem to have 

been given us as a pastime to help over the rough hard places in this. 
work-a-day world; for we have all repeatPd from childhood; 

"God might have made the earth brii1g forth 
Enough for great and small, 

The oak tree and the cedar tree, 
And not a flower at all." 

It seems fitting that a pomological society, a society devoted to 
the study of fruit should also turn its attention to flowers, for the 

fruit is only a part of the flower brought to perfection. Indeed 
there can be no scientific study of fruit that does not necessitate first 
tht=> study of the entire plant. It is presumable that your education 
in flowers is well begun and each spring time brings to you new joys 
in her bursting flowers. Occasionally we meet one like Peter Bell 
into whose heart nature could never find the way. To whom 

"A primrose by a river's brim 
A yellow primrose wa;; to him, 
And it was nothing more." 

Another who boasts that he cannot distinguish the geranium from 
the chrysanthemum who would think you indifferent at least should 
you fail to specify among his flocks which are South-downs and 
which are Merinos. Flowers are flowers, sheep are sheep, and there 
is a peculiar pleasure in being able to call them all by their specific­
names. Your education in flowers cannot be complete so long as 
there blossoms beneath your feet a single flower with whose name 
and habits you are unfamiliar. Many confine their study to window 
gardening which affords one of the greatest delights of the home 
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and should be shared in by e~h member of the family. Too many 
fail by attempting the culture of exotics which will not always sur­
vive our Maine winters. The hardiest of our plants prove the most 
satisfactory. Geraniums need but very little care and are always 
bright with blossoms. I vies, callas, fuchsias, abutilons and cannas 
amply repay all the attention they receive-and now that veranda 
gardening is becoming so popular a new zest seems to ~e given to 
the window culture, that there may be an abundance of plants for 
early transplanting out of doors. Boxes perched anywhere are 
attractive. The fernery may be a constant source of pleasure. It 
needs very little care and may be simple in its construction -covered 
with glass or uncovered-from the ·wardian case to a simple plate 
of moss and ferns. The unrolling of the downy fronds of the ferns 
affording never ceasing pleasure. The extent to which our native 
ferns may be cultivated has not been tested as it should be. They 
are not particularly attractive to the farmer as they monopolize his 
fields and pastures. but as graceful foliage about our homes, they 
are unsurpassed. Boxes of violets in the cooler rooms of the house 
are very pleasing winter decorations. All take kindly to out of door 
gardening, finding in their open beds infinitely more than ''pansies 
for thoughts.'' Who does not feel the contrast between a home 
made bright with flowers, and one in which, in winter, no plants are 
seen? and who can estimate the effect upon the lives of those who 
share such homes, in the cultivation of t!lste, the enlarging of the 
moral nature, and happif ying the heart? 

''To me the meanest Hower that blooms can give 
Thoughts that do often lie too deep for tears." 

Truly '· we are creatures that look before and after ; the more 
surprising that we do not look around a littlr, and see what is pass­
ing under our very eyes." It is easy to interest children in flower 
culture and window gardening, but far more easy and satisfactory 
to lead them to the study of our native wild flowers, "earth's culture­
less buds," that spring up everswhere about us. God made the 
flowers bright and sweet, not only to attrad humming birds and 
insects, but the children also. Have you ever taken the baby out 
into the fields in summer, when the buttercups and daisies were in 
bloom? You have been impressed with the fact that the love for 
flower::; seems inborn. Sad indeed that so enlightening and purify­
ing!an agent should be crushed out of its future life. It is a law of 
our being that the mind must be helped, stimulated to educate itself. 



54 STATE PO~.EOLOGICAL SOCIETY. 

The flowers are given him and the child naturally loves them, but he • must be trained to see and taught to apppreciate their ever wonderful 
growth and development. The savage who roamed over these hills 
ages ago, had probably the same flowers ; and though we bear :much 
of their "medicine men,'' and Longfellow tells us: 

* * * ''In even savage bosoms 
There are longings, yearnings, strivings 
For the good they comprehend not.·, 

We do not know that they ever attained any scientific botanical 
knowledge. Unaided nature will not accomplish the work. We 
talk of geniuses, and often refer to the lives of Aristotle, Linnreus, 
Agassiz, Thoreau and Gray, as botanists whom nature has specially 

endowed. But if we look into their early history, we find there was 
a guiding hand in the home that turned their feet into these delight­
ful paths, which to them were often steep and rugged. There is a 
responsibility resting upon parents in this matter of early guidance. 
A very little judicious instruction in plant study at the beginning, 
may mold ali the futme life. It is not necessary that parents 
should be able to recognize and name all of our native plants, in 
order to become competent instructors to their children, but that 
they should study our more common plants, and know how they 
grow, is desirable. A very hopeful sign of the times is the forma­
tion of adult classes in neighborhoods, for the purpose of reviewing 
the elements of knowledge, without which knowledge ali progress in 
study is impossible. ,v e are never too old to learn. It is not a 
difficult matter to acquire the rudiments of botany. Parents and 
children often make great progress in studying together, and when 
we consider the great assistance thus given in keeping busy hands 
and active brains in healthful exercise, especially during the summer 
vacations, we wonder that so helpful an educator should be over­
looked. The methods adopted in plant study must, depend upon the 
individuals pursuing it, keeping constantly in mind that educating is 
not cramming. The mind must be made to act for itself. Even an 
adult may go through with the text books in botany, completing a 
prescribed herbarium, and yet know very little of the science of 
plants; with no real love for the work that shall stimulate him to 
pursue it farther. One plant studied in such a way as to awaken a 
desire to continue the work with others, will do more to lay the 
foundation for an education in flowers than an entire text book 
examined in a cursory manner. Having studied one flower, every 
other becomes to us a new treasure, containing some hidden mys-
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tery. And yet we need to go back to our flower over and over again. 
,ve have cot learned it all. w·e have known the buttercup from 
the time we first held it under our playfellow's chin to ascertain if 
he loved butter. Bnt do we know it? Its perfection of color that 
no dyer's art has equalled; its shiny petals, its folded flower, its 
rounded bud so delicately poised, its symmetry and grace, this uni­
versal flower, growing in all lands? It might be profitable to ques­
tion ourselves in regard to many other flowers. Perhaps none are 
so little studied by us as the firstlings that spring hangs out from her 
willows, alders, maples and elms. w·here do these blossoms come 
from? How is it possible for some of the elms and maples to ripen 
their fruit apparently without the aid of the leaves? As we examine 
the swelling bud of the horse chestnut, removing first its waterproof 
coating, then its outer wraps, till we reach the woolly packing, we 
can form some tdea of the care bestowed upon the flower so closely 
folded in its very centre. This we can seem to fathom, but these 
earlier buds and blossoms seem to.defy us, bursting into bloom as if 
uncallecl and mwared for. Lowell must have studied them, or h.e 
never could have written, 

'' 'Fore long the trees begin to show relief­
The maple crimsons to a coral-reef, 
Then saffron swarms swing off from all the willers, 
So plump they look like yeller caterpillars. 
'l'hen grey horse-chestnuts' leetle hands unfold, 
Softer'n a baby's be at three days old." 

And when l\fother Nature removes her white cover lid, and wakes 
up her teeming rr.mions of blossoms, each bristling with interroga­
tion points, then it is that we should find a little leisure for the anem­
ones, the violets, the arbutus, the bloodroots and orchids. She 
sows with bountiful hand, and yet some of her more delicate plants 
will not stand a crowd, and should be preserved against extermina­
tion. Handfuls, not armfuls, ought to sati-,fy the most untiring 
investigation. Nearly all of these early wild flowers are susceptible 
of cultivation, and we may watch them unfolding beneath our win­
dows, even before the snow banks have disappeared from our dwell­
ings. We are greatly helped in our observations by reading those 
who have learned to see more than we. Ruskin's description of a 
blade of grass gives every bit of feeble green beneath our feet a 
new meaning. "Gather a single blade of grass, and examine for a 
minute, quietly, its narrow, sword-shaped . strip of fluted green. 
Nothing a8 it seems there of notable goodness or beauty. A very 
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little strength, and a very little tallness and a few delicate long 
lines meeting in a point-not a perfect point, neither, but blunt and 
unfinished, by no means a creditable or apparently much cared-for 
example of Nature's workmanship; made as it seems only to be 
trodden on to-day, aud to-morrow to be cast into the oven; and a 
little pale and hollow ~talk, feeble and :flaccid, leading down to the 
dull brown fibers of roots. And yet, think of it well and judge 
whether of all strong and goodly trees, pleasant to the eyes and 
good for food-stately palm and pine, strong ash and oak, scented 
citron, burdened vine-there be any by man so deeply loved, by 
God so highly graced, as that narrow point of feeble green." 

Many fresh and suggestive articles may be found in our periodi­
cals. John Burroughs' "Among the Wild Flowers," so charmingly 
illustrated, takes us to the very heart of the woods, where blossoms 
in all its beauty our mountain laurel, though found in but few places 
in our State. Mr. Burroughs tells us that be makes the acquain­
tance of one or more new plants every season, and only those who 
have learned to love flowen, can realize the untold pleasure in find­
ing, in some of our old haunts, a new plant, as if a little stranger 
had sought our acquaintance, ever after to be our friend. And how 
like a familiar face seem our native flowers, found thousands of 
miles from home. Our little blue harebell, growing so abundantly 
about the cascades of the upper Mississippi, greets us like a mes­
senger from the Pine Tree State, only there it is found with its rad­
ical leaves in perfection, which rarely occurs in New England. 
Many a botanist will tell you that he has visited the Isle of Shoals, 
that he may watch the pimpernel close its rosy e.res at the approach 
of the storm, so fittingly termed "the poor man's weathPr glass." 

'-Were I, 0 God, in churchless lands remaining, 
Far from all voice of teachers or divirrns, 

My soul would find, in flowers of thy ordaining, 
Priests, sermons, shrines .. , 

If you have ever taken a day with a botanist, you are convinced 
that "nature sells but al ways at value price." You perhaps became 
weary while your friend eagerly followed the trail of his sought-for 
treasure, and heeded not stream or mountain till the prize was won. 
The pencil and brush are indispensable aids to thorough study in 
natural history. Children take _great delight in illustrating their 
work, if only correctly directed at first. No more enthusiastic lover 
of the work has wielded her brush in the study of our Maine flora 
than Miss Kate Furbioo, whose valuable collection is as yet incom-
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plete, but already embraces most of our native plants. Miss Fur­
bish is accorded the honor of being the first woman for whom a 
plant bas been technically named [ Pedicularis Furbisha J, r n honor 
in which every other Main~ woman may proudly share. The object 
of this paper is not to urge that we all become scientific botanists, 
but that, by learning to read nature in her works, we shall all find a 
se~ret of happiness in our own lives, and help to unfold it in the 
lives of those for whose future we are responsible; that parents and 
teachers, by leading the children early to the pure and helpful study 
of flowers, will so preoccupy their minds that unrest and evil may 
not so readily find a lodgment there; that home shall alway<:o be 
associated with the most beautiful things God has given us-the 
flowers; that by thus awakening their interest in all that pertains to 
the culture and adornment of rural homes, this vexed question, 
-" How shall we keep the children on the farm?" may find, if possible, 
a more satisfactory solution. It is not desirable to keep tbem all 
there, but it is desirable that they should love and cling to it. Piti­
ful, indeed, is this picture given us by a Scottish writer: "There 
are, in Scotland, ten thousand homes, once sweet and beautiful, each 
a little paradise, of which there is no trace of the cottage, not even 
the grassy mound that marked it, and the question naturally follows: 
Where are the healthy, laughing peasant boys and girls that such 
homes bred and reared? They are sweltering ancl struggling for 
existence in the towns and cities.'' The author further adds : "I 
am told this must be, that it is all the result of economic laws. But 
I confess to a deepening conviction that it need not be, and that the 

• loss to the nation, as a whole, is vital, if not irreparable.'' Is there 
not a like process going on in our own State? Are the boys and 
girls encouraged to remain upon the farms as they should be? The 
tenden~y to join the small farms to the large ones, and thus blot out 
the homes and drive from our rural districts its most valuable popu­
lation, its small farmers with their families, is degenerating. Consult 
the school records. Only two or three scholars now where often 
thirty to forty bright, happy boys and girls made music in the air for 
miles around. This question is worthy the attention of a society 
like this. Can you not, by the dissemination of knowledge and the 
encouragement of fruit and flower culture, help to give necessary 
stimulus to those busy brains, and attract to these homes its richest 
heritage, its boys and girls? Look the world over-where can be 
found a more favored spot than our own State of Maine? Of all 
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the forty-two stars that decorate our national flag, is not the eastern, 
star the most steadfast in its light? Consult the daily press at any 
season of the year. Shall we not find floods, tornadoes, cyclones,.. 

blizzards, rnalaria and deadly heat doing their dire work in all the-­
other states, while the dear old State of Maine moves on the even 
tenor of her way unmolested by any such destructive agencies. 
Even the winter storms are now talked of as old fashioned. The 
l\laine people, the original stoek, were exceedingly practical, and, 
we, their descendants, are apt to question any departure from the old, 
way with-Will it pay? Will this edueation in flowers pay? If 
this life were all, perhaps not; but if this existence is given in, 
which to develop capacities for a higher and broader life, yes! a. 
thousand times, yes. Very little original work in botany has been, 
done in the State. There remains a vast field as yet unexplored;. 
our extensive coast line with its variety of algre, our broad foiests. 
where new plants are springing up with the changes constantly tak­
ing place, our nurmerous lakes and streams, all await the coming 
specialists wlio should be native born and trained, that they may 
love the work and unfold to us in all its richness our native flora. 
In order. then, that we as a people may be intelligent in plant study 
the home should lay the foundation of the work, the school should 
continue and give direction to it, and societies like this should foster· 
and encourage it 

THE DIETETICS OF FRUIT. 

By C. D. SMITH, M. D., of Portland. 

If be who makes two blades of grass grow where but one grew 
before, be hailed as a public benefactor, how much more deserving 
of praise are they whose efforts are directed toward increasing and, 
improving what has always been esteemed as one of nature's best 
gifts to man. It is, I believe, a recognized truth, that in any 
business or profession, the best collective results are obtained from 
combined effort in the direction of certain special lines, and in 
accordance with this fact, societies such as yours have multiplied 
themselves, doing work not yet appreciated by the public as it should 
be, but of infinite benefit to themselves and all who profit by their 
enterprise. It is, therefore, because of sympathy with this method 
of work, and a desire to render such assistance as I may be able, 
by placing before you some facts which may enable you to feel an 
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additional satisfaction in promoting the cultivation and consumption 
of fruit, and not because of any special knowledge, that I venture 
to ask your attention to some facts with reference to the '· Dietetics 
of Fruit." By this expression I mean the uses of various fruits as 
articles of diet in health as food, or as quasi-remedies to avert dis­
eaae, or as corrective agents in disease itself. 

If I depart somewhat from the restricted field, which might perhaps 
be implied by this title, it will, I hope, be pardoned, since a paper 
dealing with familiar subjects in a popular way must always fall 
short of its intended aim if too technical in character. I should 
also labor under the disadvantage of dealing with a subject neces­
sarily limited by the fact that, judged by the standard of nutritive: 
value alone, fruit has a field measurably limited At this day how use­
less a task would it be, to accumulate evidence of the general value 
of fruit to man ; it has established itself as among our staple articles 
of domestic use; it has, by reason of the consequent demand, become 
an article of commerce, involving large outlays of money for culti­
vation, and costly facilities for placing it before the consumer. 
Indeed, its use and appreciation are almost universal, and this fact 
alone makes more interesting to the student of dietetics his investi­
gations into the actual food yalue of fruit. Perhaps this value and 
the true use of fruit may be more readily apparent if we consider 
briefly the nature, use and services of food in general, since then we 
shall be able to estimate just what in fruit is of use to the body, and 
what reasons if any prevail, for such widely spread appreciation 
as it receives. 

It is true that scientifically considered "we eat to live," but how, 
profiting by that process, the body is enabled to live by eating, is a 
matter which has been the subject of most elaborate experiment and 
profound research, involving the labors of some of the most dis­
tinguished scientists and economists of the world. In considering 
the question of food, we are dealing with substances which either 
induce or contribute to certain chemical changes within, or of the 
body, whereby its growth is promoted and preserved, and its waste 
renewed. There are, in such a discussion, certain factors which 
most prominently assert themselves, and which cannot be ignored, 
and that they have a special bearing upon the use of fruit as an 
article of diet, will be easily recognized. Not the least of these 
factors of special interest to those of slender income, is : 
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1. The relation of economy in use of food, to its cost; in oth~r 
words, how may the inevitable expenditure for necessary subsistence 
be reduced to its lowest terms by a judicious selection of the diet? 

2. The selection of food with reference to what we expect to 
accomplish in the body, which involves the adoption of food to work 
in producing and preserving muscular and nervous energy. 

The solution of the second of these problems, the selection of 
foods, will in a measure furnish a kf·,Y to the first. It is doubtless 
true and capable of proof that a useless amount and quality of food 
is consumed by the well-to-do and the needy as well; that an excess 
of rrieat and sweets is a potent source of disease; that ignorance of 
proper selection of desirable and agreeable food causes much loss, 
for which reason the extremely poor generally being those who 
practice the least economy, suffer most ; and that food may be 
wasted and thrown away in the stomach, as well as into the waste 
barrel. 

To the science of chemistry we are indebted for the knowle<lge 
which enables us to assert with reference to these questions. Thou­
sands of trials and experiments have been made in the laboratories 
of Europe upon animals of many kinds, and human subjects of both 
sexes, all ages and weights. The aid of chemistry, physics and 
physiology, by the most delicate apparatus, has been worked, and 
the most gratifying result is the application of the knowledge thus 
gained, to promote the material interest of mankind. Chemistry 
analyzes the human body and finds it to consist of certain elements 
and compounds. It demonstrates how by vital processes they are 
held together, and how they serve their functions, and returning to 
the forms from which they originated, pass away and are replaced 

by new. 
The lesson it teaches when applied to food is simple to understand. 

It takes onr various food substances anJ by resolving them into their 
component parts, tells us how much of the material used in the body 
each food contains, how it may be utilized, and how in nature's 
laboratory it becomes changed or converted into the needed form. 

Out of the more than a hundred different oompounds in the human 
body, it will be sufficient for our purpose to outline those of principal 
importance, since after describing to you the chemical constituents 
of different fruits, I shall ask you to determine for yourselves the 
advantage of a judicious mingling of fruits with other food. 

1. The first of the compounds is water, most valuable as forming 
a great part of all animal and vegetable tissues; it forms seven-
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eighths the weight of milk, one-fourth that of potatoes and lean 
meat, one-third of bread, a little more than one-half of well fattened 
beef or mutton, and one-eighth of flour and meal; nearly 80 to 90 
per cent of most ripe fruit. The whole body of an average man 
contains three-fifths water. 

2. If our bodies be burned, about six per cent will be found 
remaining as unchanged mineral matter; for example: phosphate 
of lime from bone, phosphate of potassium and chloride of potassium 
from muscle; these mineral matters make from one-half to one to 
two per cent of our vegetable food, and 31 per cent of animal food. 

3. Besides water and mineral salts, there are organic compounds 
which make the bulk of blood and muscle, called protein substances, 
a name I ask you to remember, as these compounds are the most 
important of all the ingredients of food~. 

4. Are the fats making 16 per cent of average weight. 
5. Are substances called carbohydrates, that is, materials includ­

ing sugar, starch and dextrine, containing the same chemical ele­
ments as the fats. though in diffen:mt proportions, and making only 
a fraction of one per cent of a human body. Therefore we may 
tabulate somewhat as follows : 

In the body of a man of 143 pounds, 
·water ....... -........ . 
Pl'oteins . . . . . . .. 
Fats ....... . 
Carbohydrates .... 
Mineral matters .. 

90 
26.6 
23.0 

0 1 
8 3 

148_0 

,vhen we consider the actual value of these compounds as nutri­
ments, we shall find that tbe water has very little value, and the 
main points to be obtained are these facts derived by an extensive 
series of experiments made at the national museum in ·w ashington, 
by Prof. Atwater : 

1. Our bodies and foods consist of essentially the same materials. 
2. The actual nutritive ingredients of our food may be divided 

into four classes, proteins, fats, carbohydrates and mineral matters. 
3. The nutrients of animal foods consist mainly of proteins and 

fats. Those of the vegetable foods are largely carbohydrates. 
4. The different nutrients have different offices to perform in the 

nutrition of the body. The demands of different people for food 
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vary with age, sex, occupation, and other conditions of life. Health 
and pecuniary economy alike require that the diet should contain 
nutrients proportioned to the wants of the user. 

The phenomena attending the process by whieh a portion of food, 
the familiar slice of bread and butter, and a bit of meat, for example, 
is utilized in the animal economy, are varied and complex, but an 
examination of their minutire is not indispensable to our present dis­
cussion; it will suffice to carry in mind the fact, as lxemplifying the 
use of a true food, that in the bread and butter and meat we have 
the carbohydrates in starch and sugar, proteins in meat, fats in 
butter, and mineral salts. The carbohydrates are the fuel which 
furnishes animal heat, any surplus being converted into fat. The 
proteins repair the tissues as they are used up by the normal waste, 
are changed into fats and carbohydrates, and any excess is con­
sumed for bodily heat. The mineral salts form the blood salts and 
are also tranE>formed into the mineral matters of bone and other 
tissues, are stored up in the body as fat, the excess hPing turned in 
as fuel. Nature is wise, and supplements the processes attendant 
upon the use of food, by providing the animal with nerves of taste, 
and a sense of hunger which we call appetite, and the nutrition of 
the body is thus secured. An old writer bas aptly expressed this 
wise provision for the care of the body, when he says: "In appetite 
we have a guide in respect of the times of taking food and the 
quantity to be taken;" so taste is a guide in respect to the kind 
of food. The discrimination of food with reference to the wants 
of the ssstem is the evident purpose of the sense of taste, and the 
enjoyment connected with this sense was designed to afford a secu­
rity in addition to appetite for adequate alimentation. Were this 
the whole secret of the food question, there would be no difficulty in 
supplying the bodily needs regularly and simply; but it becomes 
often only a question of the gratification of taste, and we make the 
mistake of confounding the perverted cravings of that special sense 
with the food demand of the body. In this way, many substances 
and articles of diet agreeable to the taste, have accorded them a 
mistaken value as nutritives, when in fact they may consist almost 
wholly of substances which are inert and of little value. 

Doubtless many of you have queried what all this has to do with 
the dietetics of fruit ; a very proper question, and deserving of a 
reasonable answer. My reply is, that having shown you what food 
must contain to render it nutritious, I shall try to show you what 
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fruit contains of a nut•itive character. And my other reason was, to 
provide myself with a breastwork of defence, if perchance I appear 
to oppose any preconceived opinions any one may have upon the 
·question of fruit as a food. The great value of fruit as an article 
of cliei is quite another question, and one which I hope I may be 
able to approach, and leave, with the commendation of those whose 
experience as specialists in rearing and developing fruit, surely 
,entitles their opinions to the most ready attention and acceptance. 
Repeated experiment has demonstrated the fact that no one article 
,of food, or class of foods, will suffice to keep the body up to the 
best standard of nutrition, unless the demands of climate have some 
modifying influence, as in the case of the Esquimaux, who live 
almost entirely upon fat, which is essential to maintaining their 
bodily heat. Perhaps we cannot rightly estimate what an incon­
venience the deprivation of all fruit would become, having always 
been accustomed to it. To the rich it would mean the loss of one 
luxury; to the poor, parting with an abundant and cheap variation 
-0f a necessarily economical, dietary, and a substitute for expensive 
green vegetables ; and to the sick, the loss of a grateful, delicious 
and refreshing comfort. Botanically considered, we know fruit to 
be the ovary of the parent tree, containing in the seed concealed 
within, the germs intended by nature to reproduce its kind. It is 
probable that this perpetuation of kind was only the original design, 
the type of all fruit being usually of a simple character, destined 
only to produce the seed; size, flavor and other qualities which 
·Combine to render it agreeable to man, are the results of careful and 
.intellig·ent effort to make the most of nature's proffered possibilities. 
A proof of this lies in the fact that the choicest varieties and forms 
,of cultivated fruits, when left alone, invariably revert to the natural 
type. Fruit of all kinds consists chemically of -water, sugar, free 
acids, albuminous substances and salts, arranged about propor­
tionately in the apple, for example, as follows: ·water, 88.0 per 
·Dent; sugar, 7.58; free acid, 1.04; albuminous substances, 2.94; 
salts, 0.44. If you will for a moment allow your attention to revert 
to the table or compounds in nutritious foods, essential to the repair 
-0f waste, to the making of new tissue, and the origin and preserva­
tion of animal heat and energy, you will see that the proteins, which 
include albumen, '·the tissue builders," are in a very small propor­
tion. There is no fat to help build normal tissue, or act as fuel to 
keep the body warm. There is plenty of water; most of the solid 
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matter, is sugar, with salts in small amount. No one could keep 
warm and grow fat on a diet of apples, oranges or grapes, as he 
would on baked beans with plenty of pork; pears, berries and plums 
could not be taken in quantities large enough or often enough to 
make bone, fat and muscle, as would milk, meat and vegetables. 
Notwithstanding this, there is demonstrated the fact, and greatly 
to its credit, too, that fruit has a place and fills it, that the meats, 
the butter and milk cannot assume. 

The value of fruit as an article of food of supplementary useful­
ness cannot be gainsaid; and if I have not already wearied you, it 
is of some of these uses that I wish to speak. Let us first under­
stand what of the chemical constituents of fruit are utilized in the 
body. First, the water, as when taken as a beverage, or as a part. 
of other food, is indispensable to give to the blood and secretions 
the fluidity necessary to the performance of their functions ; it also 
serves as a solvent to facilitate the introduction and discharge of 
substances naturally solid. In all the tissues it serves to maintain 
their special consistency, such as flexibility or elasticity. The 
proteins. though very small in amount. contribute as well as they 
may toward making new tissue of all kinds; sugar helps create 
animal heat, and adds a little to the store of fat ; the vegetable 
matter the indigestible portion of fruit, when immature, predomi­
nates, and is diminished in proportion to the ingredients ; as ripening 
progresses, this is almost wholly thrown out as waste material. 
The acids, sugar and salts are the elements which give fruit what­
ever value as a nrnrient it may possess; how, we shall presently 
see. To these components, combined with certain faint and little 
known aromatic ethers, are due that which we recognize as the 
characteristic flavor of various fruits. They are called malic acid,. 
found in the apple, pear and quince; tartaric acid, characteristic. 
of the grape, and existing to a certain extent in other allied fruits ; 
and citric acid, peculiar to the lemon, lime and orange. Now it is a 
part of nature's system that nothing can be appropriated by the 
body for its uses, except in the way nature has ordained ; so when 
malic, citric and tartaric acids find their way into the body, in 
the for;m in which they existed in the fruit, in combination 
with sodium or potassium, as the case may be, nature utilizes them 
as material to obtain the carbonates of soda and potassa, whose 
office it is to keep the blood alkaline, so that its vital functions may 
not be interrupted. Herein lies the great value of what are known 
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as acescent or acid bearing fruits and vegetables. Fortunately, we 
are not obliged to bear this in mind, and continually think of its 
necessity when we eat our green vegetables in the summer, our apple 
pies, our Shaker apple sauce, our baked apples, our orange or our 
bunch of grapes. Nature has ordained that the body shall speak 
for itself, and so we spice our meats and fish with an abundance of 
wholesome vegetables and fruits, and the blood and other tissues 
are all the time extracting from them what they need to keep them 
in repair and nummg order; another illustration that "we eat to 
live," and our free agency in the selection of our food is perhaps 
not so great as we fondly imagine. 

I fear unless we begin to specify, our paper will be in danger of 
ending without any reason for its adoption of its somewhat preten­
tious heading. The pear of European and Asiatic origin is a strik­
ing example of what painstaking cultivation can accomplish with a 
fruit originally utterly useless for food ; for now it affords, in its. 
different varieties, a fruit so rich and delicious that it would seem, 
the limit had been reached. The pear carries a large proportion­
ate amount of sugar, and to this it owes its great attractiveness. 
This large amount of sugar enables its expressed juice to afford a 
greater measure of alcohol than can be derived from the iuice of 
the apple, and this, when fermented, is called "Perry," capable of 
being turned into better vinegar even than cider. This pEtrry is 
used as a beverage in larg-e pear-growing districts, and a curious. 
fact is mentioned in this connection, that in some countries, when 
the fruit is so sour that hungry pigs will not smell of it, and the 
juice from the bitten portion is so acrid and harsh as to cause long 
continued heat and irritation in the mouth, after being expressed it 
becomes rich and sweet, with no more roughness in taste than some 
wines. A tree in Herefordshire, England, is said to have produced 
fifteen hogsheads of perry in one year ; the branches bent down 
until they rooted, covering half an acre of ground. Pears help out 
the monotony of our various apple dishes, and may be made a val­
uable addition to the dietary in the form of preserves, marmalades, 
sauces, jellies, or boiled, baked or stewed. Well spiced, they may 
be preserved in vinegar as excellent pickles. The pear was, by old 
writers, supposed to afford an antidote against certain poisonous 
fungi. 

The quince is a fruit which has long since yielded precedence to 
more esteemed and aristocratic cousins. The Greeks honored it by 

5 
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carving it among the decorative sculptures of their temples, and 
looked upon it as an emblem of happiness and love, certainly a 
more resthetic position than was ascribed to it by the boy whose 
idea of its usefulness had been tinctured by his mother's cookery ; 
for when asked by his teacher in botany some of the uses of the 
quince, replied, "To spoil apple pies." The dried fruit is now used 
by the house-keepers of southern Europe to perfume their stores of 
linen, much as our New England housewives use orange peel, laven­
der, rose leaves and clover; possibly the quince may be one of 
their agents for similar use; of that I cannot affirm. It is a most 
excellent fruit for preserves, jellies and sauces, either alone or with 
other fruits, to many of which a little of the quince flavor imparts 
an additional zest. From the liquid with sugar is made a good 
wine. Medicinally, the quince has certain virtues; a decoction of 
the fruit has been said to cure asthma. Its juice is thought to be a 
corrective of nausea; the ripe fruit eaten raw is said to be good for 
spitting of blood, swollen spleen, dropsy and difficulty of breathing, 
and such a claim for general therapeutic excellence impels me to 
say, that, as a rule, articles which are heralded as sovereign cures 
for many diseases in general, are usually not cures for anything in 
particular. Actual experience has, however, accorded to the quince 
certain well defined properties of therapeutic value. Its astrin­
gency renders a syrup prepared from the ripe fruit a seryiceable 
remedy in certain diarrhffial affections. The seeds contain what 
medicinal virtue the fruit possesses. Their hard envelope abounds 
in a mucilage which may be extracted by boiling water, and may be 
used like other mucilaginous substances in catarrhal conditions of 
the mucus lining of the bronchial tubes, probably acting reflexly as 
a soothing application to the throat, thus allaying dryness and cough. 
For the same reasons this mucilage of quince seeds may be used as 
an application for sore lips or inflamed eyelids. 

Most of us have become more or less familiar with the agreeable 
properties of the plum, through the medium of the various domestic 
processes by which this fruit is preserved and stewed. The general 
properties of the plum render it of considerable value when it is 
desirable to correct deranged intestinal functions by a regulated diet, 
rather than by a resort to drugs. When eaten cooked or raw, half 
ripe or green, the effect is astringent, but when fully ripe, rather 
laxative. The sloe-plum, which is cultivated to some extent in 
England, furnishes a juice which when fermented makes a wine not 
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unlike new port, and is used to adulterate other astringent wines. 
The apricot, which is a variety of this fruit, is highly esteemed by 
the Cllinese, and by them prepared for winter use in a manner which 
there seems to be no reason to doubt might be employed satisfac­
torily among us. After removing the stone, the fruit is dipped 
several times in its own juice, and is then slowly dried in the sun. 
They also take this fruit, stewing or boiling it until dissolved, add 
honey and vinegar to it. making what they regard as a pleasant 
drink. 

The cherry is a fruit of universal distribution, and justly esteemed 
for many excellent qualities for table and medical use. In many 
parts of Germany, a preparation called ·•Kirschensuppe" is made 
by stewing cherries with water and sugar, slightly thickened with 
potato flour; forming a dish which the rural population uses exten­
sively as food. A wine called Kirsehenwasser is made by crushing 
the fruit and stones together, adding water to the pulp, and ferment­
ing. Inasmuch as it requires to make one pint of this cherry water 
twenty pints of pulp, it is as expensive as brandy Fresh cherries 
crushed and di~tilled, make a liquor of astringent quality, useful to 
allay the paroxysms of whooping-cough, or to relieve the irritation 
of ordinary colds attende<l by spasmodic cough. This property is 
doubtless due to the presence of hydrocyanic acid, which exists in 
minute proportions in the seeds of various fruits, like the peach, 
,cherry, apple, almond and plum, whence is derived that slightly 
bitter taste. This acid, in a large amount, is a powerful poison, 
and is medicinally valuable from its property of acting in minute 
,doses as a paralyzer of spasmodic action. It is not uncommon to 
hear of cases of poisoning, where children have gorged themselves 
with the meats extracted from cherry or peach stones; it is due to 
the presence of this acid. Everyone is familiar with the valuable 
medicinal properties of the combination made by soaking black 
-cherries in rum, by which the astringent quality of the fruit is pre­
served and rendered useful. The acid varietie~ of the fruit make 
excellent tarts and pies, and the sweeter kinds Wa.) b(' !'subjected to 
_all the vari()l1s preserving processes with which our Nev. England 
house-keepers are familiar. 

The peach is a fruit the use of which is so well known that I cannot 
hope to add anything to your present knowledge, except to say that 
as an article of diet it is strongly diuretic, and at the same time 
somewhat laxative. 
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It is probable that no fruits are so indispensable to the inhabitant 
of the countries where they flourish as the so-called bread fruits of 
the Pacific Islands, the date and fig. They are literally meat and 
drink, forming the staple food of the countries in which they flourish. 
It is said that no Persian cook is considered competent unless she· 
can serve a different dish of dates each day in the month. It is the· 
sugar of this fruit which renders it so valuable, and sugar having a 
real food utility it is easy to see that tlle demand for the date is 
based upon sound physiological grounds. Of course much depends 
upon becoming accustomed to any dietary regimen, and the eastern 
nations subsist upon a food of which we should soon tire. It would seem 
as though no fruit grows upon which the ingenuity of man, civilized 
and savage, has not been expended to produce a drink, and the date 
is no exception, for date paste made into an infusion with water, is 
said to make a pleasant drink, and the sap of the tree drawn from 
incisions in the trunk, is the so called date milk. which when fer­
mented makes a most potent wine. The production of date sugar 
forms no inconsiderable industry in British India, seven to eight 
pounds of sugar from 120 to 240 pints of the juice, being an average 
result, the total annual yield is something like 10,000 cwt., selling 
for one-fourth less than sugar from the cane. The dried date of our 
markets is pleasantly laxative, and forms an agreeable addition to 
the dessert. The fig is a fruit which comes to us in a dried or semi­
dried condition, and is as cheaply within the reach of all as our most 
common domestic fruits. Its valuable laxative properties have 
always been recognized and utilized, and it is employed as an ingre­
dient of many mixtures administered for the relief of habitual consti­
pation, as the confection of figs and senna. Its large proportion of 
sugar and mucilage renders it an agreeable and wholesome food, held 
in the highest estimation in the countries where it is indigenous. 
This appreciation of the fruit has not been developed in modern times. 
either, for we are informed that the children of Israel murmured· 
against Moses for leading them where the fig tree did not blossom. 
The Grecian athletes made the fig their staple article of diet during 
their training. At Rome the dried fruit was extensively used in place· 
of bread. It is related of the fair Queen of the Nile, Cleopatra, that 
she cherished for the fig a particular favor, possibly by reason of its. 
popular reputation for retarding the formation of wrinkles. Pliny, 
the Roman historian, ascribes to the juice of the fig tree the property 
of imparting a fine flavor to meat. This claim may have had some: 
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foundation in fact, since it is true that meat bung in the shade of fig 
trees will become tender without decay. As a medicinal ager.tit has 
certain uses, to the most valuable of which allusion bas already been 
made. As we obtain the fruit in its dried and pressed state, too 
free indulgence is apt to be followed by saccharine fermentation in 
the stomach, causing flatulence, pain and diarrhma; moderately 
used, it is a valuable substitute for cathartic remedies. Figs are 
,occasionally made into a poultice for application to external inflam­
mations, we find them to have formed the chief ingredient in that 
poultice which the prophet Isaiah prescribed for the afflicted Hezekiah 
when smitten with boils. A pasty mixture of milk and figs is com­
monly recommended by empirics as a cure for cancer. It is, per­
haps, needless to say, of no avail, and can only act as a source of 
dangerous delay when ti::nely surgical interference may ward off and 
assuage the sufferings of a deadly disease. 

The orange, lemon and limes, the latter a variety of the lemon, 
.are fruits whose virtues, as agreeable, delicious and refreshing addi­
tions to our tables, need no additional encomiums ; but no fruits are 
of more real value than the two last, and solely by reason of the 
great amount of citric acid afforded by their juice. Allusion has 
already been made to the manner in which this acid supplies the 
blood and other tissues certain essential elemeuts, and as the juice 
itself cannot be successfully preserved for any considerable length 
of time, it is utilized by extracting the acid in r~rystalline form. The 
rind of the lemon contains an essential oil, and is used as a flavoring 
to certain medicines. The juice of the fruit, for reasons first stated, 
is cooling, and forms a refreshing draught in fevers. It may be 
given in the form of lemonade, or with soothing drinks, like the 
decoctions of barley and flaxseed. The latter combination is of 
undoubted utility in certain dry. barrassing coughs, attended with 
the fl rmation of tenacious secretions. The virtues of hot lemonade 
are familiar in all households for its effect in warding off our cus­
tomary winter colds, by reason of its power to stimulate the secre­
tion of the kidneys and skin. One of the most beneficial effects of 
this fruit is in its power to prevent and arrest the disease known as 
scurvy. to which crews of vessels, or other companies of men, long 
tlep11ved of fresh vegetable food are peculiarly liable. This disease 
is one of disordered nutrition depending upon the impoverishment of 
the blood which is deprived of those acids necessary to supply it 
with its essential salts. This condition is called technically a scor-
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butic condition, and vegetables or medicines which tend to counteract 
such conditions are called anti-scorbutics. Before the days of canned 
fruits and vegetables the ravages of this disease were frequently 
dreadful. In the English navy no ship is fitted out without an 
abundant supply of lime juice, which is regularly issued as a ration,. 
and has gained for them, from the seaman of the merchant service, 
the appellation of "Limers." The lime juice of commerce is pre­
pared by dissolving tlle crystals of citric acid in water, in the propor­
tion of 9! dracbms to the pint, with the addition of a little oil of 
lemon. It is extremely difficult to preserve the expressed juice 
without decomposition, and it cannot be made to retain for any 
lengthy period its original flavor, in spite of sealing at a high tem­
peratnre, or the addition of alcohol, hence the use of the crystals of 
the acid is the most satisfactory. 

The grape and the apple I have reserved for the last considera­
tion, because they are the source of wine, cider and vinegar, articles 
of great commercial importance~ and most intereRting in ttwir 
processes of manufacture anrl their use, as well as abuse. Apart 
from the very limited food value of the grape as a raw fruit, or in 
the dried state, our chief interest centers upon it as the source of 
wine. Cider, as sucl.i, being valuable for the alcohol it contains, 
the remarks upon tl.ie use and effect of wine may be considered 
applicable to it as well. One of the first trees to flourish after the 
deluge, the grape, bas proven to man no less a blessing than a 
curse. Among all nations acquainted with the vine, the product of 
its fermented juice has been deified in song and story, and debased 
by vile imitations. The grape, consisting largely of juice and con­
taining but little fleshy matter, is one of the least nutritious of fruits. 
It is strongly laxative, and its injudicious use quickly gives rise to 
dysenteric affection. Ssstematic consumption of the fruit fresh 
from the vine has been said to be of service in arresting pulmonary 
complaints, but in the light of present knowledge this must take its 
way to the hereafter of thousands of exploded cures. Grape leaves, 
containing tanniu, are sometimes dried and powdered and adminis­
tered as an astringent medicine. Sugar and tartaric acid fix the 
value of the grape. From one we obtain an important article of 
cookery, from the other, alcohol. 

The importance of the wine industries of Europe and America 
need no reiteration. Nor do I feel called upon to do more than 
present a statement of facts relative to the much mooted question of 
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the advantage or harm of alcohol to the animal economy. I do wish 
to speak briefly about some interesting facts conneeted with its manu­
facture, since our knowledge upon the process of fermentation 
has within the past few years undergone a great transformation. 
First, a few remarks in general. Wine grapes are not regarded as 
best for table use, not possessing the n.quisite fineness, sweetness 
or flavor. As to the value of a particular grape crop for wine. much 

depends upon climate. A summer whose mean temperature is bdow 

67° will not produce a valuable wine. A ::,eason unusually stormy 
or devoid of sunlight affects decidedly the flavor by decreasing the 
production of the sugary elements. The effect of temperature upon 
the quantity and quality of the wine product is also marked The 

cold, inclement seasons of 1833 and 1837 in France produced wines 
scarcely drinkable. 

In preparing the juice for the fermentation process, the fruit is 
suhjeeted to the ordinary crushing an<l expressing methods. The 

residue left after the pressing is used to make a thin second winf', 
but in some districts ot Southern France, previous to being thus 

used, it is utilized to administer vapor baths by the halt, lame and 
variously diseased peasantry of the surrounding villages. The 
pulp, carried to cellars, is laid up in heaps till it becomes hot through 

fermentation, a hole is then made into the mass. and the patient 
either gets in all over. or inserts the offending Jim;,, if the applica­
tion be only local. It is necessary to undergo this steam soaking 
process in a place well provided with ventilation, otherwise the alco­
holic and carbonic vapor would cause headaclw, intoxication, and 
even syncope and suffocation. It b supposed that this operation 
acts lilrn an ordinary steam bath, except that, the alcoholic vapor is 

more penetrating. It is easy to see some grounds for the claims of 
success which are made for it in the treatment of old rheumatism, 
sciatica, and indolent tumors. The vintage is impatiently awaited 
by those who have chronic maladies, an<l they go up, a long pro­

cession of debilitated, abbreviatecl, and otherwise impaired humanity, 
as pilgrims towarcl some ancient shrine. I do not know if apple 
pulp has ever attaint>d such a curative reputation. For comfort and 
peace of mind and stomach, let us hope that in New England more 
modern methods may for a time longer continue to prevail. 

The sap of the vine after fermenting is said to possess the power 
to remove natural spots and stains from the skin, to cure chilblains, 

and to rapidly remove the effects of intoxication. This latter claim 
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strikes one as founded upon the principle which cures the bite of a 

dog hy application of its own hair. The process of fermentation, 
by which a.solution of sugar and acid is converted into alcohol, or, 
if carried still farther, from the alcohol into vinegar, has been the 
subject of most acrimonious debate among the foremost chemists of 
the world. Up to 1872 the chemical theory upheld by Liebig, the 
German chemist, was accepted as definite and satisfactory. This 
held that the expressed grape juice. having been set aside in large 
vats, the vegetable albumen of the juice absorbing oxygen from the 

air, decomposed, and in that state became a ferment to the sugar, 
breaking it up chemically into alcohol and carbonic acid. This has 

been shown to be true so far as decomposition of the sugar is con­
cerned, but the cause of the process has been demonstrated to be 

something entirely different. 
It was found by Pasteur, the eminent French scientist, that the 

decomposing process whereby sugar is destroyed and alcohol results, 
is due to the presence of a microscopic vegetable organism, and thus 
has arisen the pbysioiogical theory. This fungus is always present 

upon the outside of fruit, and after the pulp is crushed and the juice 
expressed, is of course mingled with it, then the fungus must have 

oxygen, and finding this in the sugar it seizes upon it, chemically 
breaking up the sugar and changing it to alcohol and carbonic acid 

gas, the latter rising to the surface in bubbles, a process we have all 
observed in the so-called working of cider. Every liquid capable 
of fermenting has its own peculiar species of fungus, named accord­

ingly. 
Wines and cider of course owe their useful properties to the alco­

hol which they contain, the percentage varying according to the 

amount of sugar present in the juice. Wines which have in fer­
menting used up nearly all the sugar contain the most, from 19 to 

25 per cent and from the lack of sugar are called dry wines ; they 

are strong, and like port and sherry neither sweet nor sour. If on 

the other hand the ferrnenc bt scanty and only a small proportion of 

the sugar be transformed, the result is a sweet or light wine. If 
the wine be bottled before fermentation is complete, the gas will not 

all escape, but will imprPgnate the wine, making it effervescent and 

sparkling like champagne. So called rough wines owe their harsh 
taste to t&nnic add derived from the skins and vegetable part of the 

pulp. The acidity of wine is due to carbonic acid or tartar. 
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The question of whether alcohol is a food or not, is one which will 
-always be discussed and never settled until the parties to the differ­
ent beliefs can agree to mutual concessions. I shall content myself 
with a simple statement of fact with reference to its effects admin­
istered in health and disease. Alcohol is, we all know, universally 
consumed, but in health it is useless, of no good result, and likely to 
be absolutely harmful Habitual use of sherry, port and l\Iadeira 
tends to produce gout and congestive diseases. All wines used in 
excess weaken the functional activity of the stomach, and induce 
congestion of all the viscera. As an article of medicine it ranks 
among the first. In the convales<.:ence from continued fevers it is of 
great value. In low febrile affections, if it increase the fullness and 
lessen the frequency of the pulse, soothes delirium" and induces 
sleep, its m,e may be continued with advantage; if the opposite 
effect, then it should be omitted. The sparkling wines are most 
sedative to the stomach and most heady; but as they contain cop­
siderable sugar, acid fermentation and headache are likely to follow 
their use. The sweet wines have usually considerable alcoholic 
strength, but the appetite soon tires of them and they disorder the 
stomach. The red wines, having a good deal of tannin, are apt to 
,cause constipation and increase tissue waste. 

To the grape we are indebted for pure cream of tartar. Tartaric 
acid of commerce is wholly prepared from a substanoe called argol, 
or tartar, which is an impure tartrate of potassium, deposited from 
grape juice during fermentation. This substance is purified by hot 
water with the aid of pipe clay and animal charcoal, to remove the 
coloring matter of the wine. The deposit resulting from this 
process is cream of tartar, and from this is prepared, by various 
chemical processes, the crystalline tartaric acid, which forms with 
different salts such valuable medicinal substances as tartrate of 
sodium, Rochelle salts and tartar emetic. 

,vhen we come to consider the apple we must confess our inability 
to do justice to its many excellent qualitie~. The ancient fable 
relates that when the Goddess of Wisdom competed with the other 
divinities to produce the most perfect work, the result of her handi­
work was a fruit tree. Familiar as we are and appreciative as we 
all ought to be, of the produce of our apple orchards, we must admit 
the excellence of her judgment. Those of us who are proud of our 
New England origin, and who have not yet deserted her for the more 
liberal promises of western skies, will never easily admit the exis-
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tence of any superior or more useful fruit. Other fruits may be 
more luscious, more delicate in flavor, more beautiful to the eye;. 
but the apple surpasses them all. If beautiful, they are transient, 
while the hardy apple constantly ministers to the demands of our 
tables and asserts a decided superiority in its comparatively easy pro­
duction, its varietJ of flavor, its endurance both fresh, dried and 
preserved, and in its multiplicity of uses as food. Bet:.ides affording 
a wrlcome addition to the dessert, apples combine nutriment enough 
with water and agreeable acids to render their u.se in the ripe state 
highly beneficial; their general effect is mildly laxative. Apple 

water, made by slicing up two good-sized apples in a quart of water,. 
allowing it to simmer and then boil down to a pint, makes a 
most refreshing and cooling drink for patients suffering from febrile 
affections. ·whether stewed, fried, baked whole or in pies, or made· 
into jells, they form a most valuable diet, for by keeping the blood 
supplied with those acids wllieh are necessary to maintain its vitality, 

they take the place of green vegetables at a time when such are dif­

ficult to procure, besides being, when thoroughly cooked, more easy 
of digestion. l\lany a person who has arisen from long, exhausting 

fevers, when the diet ha::. been reduced to a minimum, or has con­
tinued with a wearsing sameness for weeks, will al waj s wish that 
all foods could always taste as rich and satis ying as that dish of 

baked sweet apples and cream, which was the first solid food 
allowed. I know of nothing which by judicious preparation may be 
made to go so far in the dietary of the sick or well, with so little 
expense, as the apple. Very sweet apples are not so useful as 
those containing a moderate amount of acids, and the fruit, when 
eaten raw, should be used in moderation; half ripe or green it con­

tn.ins so much vegetable fibre in place of water and sugar, that even 
cooked it is inferior. The universal demand for apples is a good 
proof of their excellence as an article of food, even if their percen­
tage of actual nutriment is low. 

The medicinal value of cider depends upon bow much alcohol it 
contains, and it care be taken to prevent the acetic acid formation 
of vinegar, so that the sugar be entirely converted in fermentation, 
it may be made to contain as much as nine per cent, a very large 
amount, and the cider thereby becomes a dangerous foe to sobriety, 
if freely indulged in. The true value of cider is, of course, in being 
a liquid easily obtained, from which a most excellent vinegar can be 
prepared. The so-called acetic fermentation by which cider vinegar 
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is produced, differs somewhat from vinons fermentation in this: In 
the formation of alcohol, the wine ferment takes its oxygen from the 
sugar; in acetic fermentation the vinegar fermbnt takes its oxygen 
from the air. This microscopic organism is known as the myco­

dema aceti, and in the new commercial method for manufacturing 
vinegar on a large scale, assumes great importance. The process 
by which cider is converted into acetic acid is substantially this: 
The sugar of the apple juice is first changed to alcohol by the vinous 
ferment and carbonic acid set free; then if exposed to air, the vinegar 
ferment goes to work and converts the alcohol into acetic acid~ 
Vinegar is a valuable addition to the dietary, from its manifold uses 
as a preservative and condiment with which we are all familiar. 
Medicinally it is much used in the torm of dilute acetic acid; it is a 
useful and stimulating application to sprains and brui~es, and an 
efficient application in the form of a gargle for inflamed throats. 
No better remedy can be found in an emergency for the common 
accident of getting unslacked lime or plastering into the eyes. A 
little water acidulated with vinegar from the table, bas saved a good 
many eyes by speedily combining with the lime to form a harmless 

compound. 
I fear I have already wearied your patience, without affording you 

any information of which you were not before possessed, and with a 
brief ncapitulation I shall have done. Fruit may properly claim to 
be of value as food bt'cause it contains substances of direct benefit 
to the bodily tissues ; because it bas established its right to a place 
among vegetables which are known as anti sc:orbutics, and because 
apart from its own direct action, it serves as a grateful and refresh­
ing accompaniment to other foods, enabling us to keep the appetite 

stimulated by a healthful variation of the diet. Fruits are a part of 
the food of man, and when rightly used, are most wholesome. Good 

ripe fruit ( over ripe is almost as bad as half ripe or green) in reason­
able quantities, is an excellent addition to the diet of growing chil­

dren. It is certain that if children be deprived of it, they will 
obtain it when, where, and of what quantity they can. In case of 
its unwholesomeness, the sooner it is cast out the better. Good 
fruit should form a part of every meai, or better, the lunch.• The 

· best time is in the morning, accompanied by a little bread and a 
glass of water; the most unseasonable time is after a hearty dinner, 
or late at night. Grapes, figs, peaches, cherries and oranges are 
the most digestible; plums, apples and pears less so, and melons 
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least of all. Sugars. acids and alkaline salts are furnished by them 
in varying proportions. The juicy fruits, like cherries, strawberries 
and apples, are of the greatest value to those people who are prone 
to acid secretions, and if the subjects of gout and rheumatism would 
increase their fruit diet, it would save them money expended for 
medicine. 

Fruit preserving was once a household matter, now it is an exten­
sive and profitable business. The attractive dried apples and other 
fruit exposed for sale in our large city groceries, are no doubt 
tern pting to purchasers who can ill afford the more expensive canned 
goods. Fruits prepared in this way are especially valuable at 
seasons of the year when the fresh article can only with difficulty be 
procured. lt is to be regn-tted that for purely speculative reasons, 
much of this fruit has been subjected to chemical treatment to make 
-a "nice white fruit," the price rising in proportion to the degree of 
whiteness. "The use of the bleached fruit is not without risk," 
says the bullttin of the Iowa 8tate Board of Health. The bleaching 
is done by exposing the green fruit t J the fumes of burning sulphur 
in the evaporator, or often before the time of exposure, varying with 
the degree of whiteness desired. 

Germany forbids the importation of American evaporated dried 
apples, unless accompanied by a chemist's certificate that they are 
free from injurious substances, usually zinc, derived from galvanized 
iron trays used to hold the fruit in the evaporator. The burning 
sulphur forms sulphurous acid, which in contact with the air and 
water, becomes ~ulphuric acid, or oil of vitriol, which readily acts 
upon all metals, even in very weak form. Bleaching always injures 
the fruit flavor. The qualitJ, and even variety, of well known 
fruits, if unbleached, can often be told by the looks and taste, when 
cooked, but when bleaclled, those made from good and poor fruit all 
taste alike. The sale of dr1ed fruits has materially suffered from 
the over-doing of the evaporatu1 business in 1888. Stewed fruits are. 
valuable, but are often objected to as causing acid fermentation and 
flatulence. This is because of the addition of cane sugar. It would 
be bttter, in the preparation of such fruits, to neutralize the acidity 
b_y the addition of an alkali like carbonate of soda, thus leaving its 
natural sweetness. Such i,tewed fruit ought to be a regular addition 
to the diet of those well advanced in years. Fruit has its uses in dis­
ease, but it is well al wa_ys to remember that when one is sick, the diges­
tive organs are more or less affected, and whatever is given as food 
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must be carefully seleeted. Suppose we have a patient with one of 
the diseases characterized by a sharp burning fever; the throat is 
dry, thirst is urgent. Now we can afford relief by frequent draughts 
of apple water, tamarind water, drinks made from the currant, 
raspberry, the lemon or lime. All s01 ts of preserved sub-acid fruits, 
grapes, or other easily masticated fruit, may be included in the diet. 

Fruit both raw and cooked, lends valuable assistance in regulating 
functional disorders of the intestinal tract characterized by deficient 
secretion, a few figs daily, stewed prunes or apples with the other 
food will obviate the frequent recourse to pills or other drastics, the 
demand for which often grows with their use. Sometimes fruit will 

relieve an undue looseness of the bowels. A quantity of apples 
consumed peel and all has often ehecked a billious diarrhma. All 
vegetables and fruits which contain tannic acid or other astringents 
are useful in these affections. The juice of cranberries or the pome­
granate and various other plums as well as the juice of cherries and 
the astringent wines are all valuable to aid in checking over action 
of the bowels. There is one disease in which almost everything tliat 
can be done must be accomplished by management of the diet, from 
which fruit fresh and preserved mmt be rigidly excluded, that is 
diabl°tes, characterized by an excess of sugar in the blood, hence 
everything which will contribute to the formation of sugar in the 
body must be avoided. The gouty and rheumatic, as bas already 
been intimated, need acid fruits in large amcunt both raw and 
cooked. 

Knowing what fruits contain, knowing what in their composition 
is appreciated by the body, the question assumes relatively the same 
position as that of preparing animal food for consumption Nature 
is always ready to meet us half way and if we want fruit abounding 
in healthful prope1ties, loaded with a maximum of useful sugars and 
acids and a minimum of hard, indigestible, useless vegetable fibre, 
let us feed the trees with those substances which are necessary for 
their nutrition and which will be returned to us in the form of the 
fruit. We shall then feel the satisfaction of having contributed to 
human food one of its mo::,t valuable, healthful and economical ele­
ments, and can hea1tily agree with that old writer who characterized 
fruit as "the most perfe<:t union of the useful and beautiful that the 
earth bas known." 
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THE DOMESTIC VALUE OF 'l'HE APPLE. 

By Mrs. FLORENCE J. RICKER, Turner. 

Long, long ago God placed two happy sinless beings in the 
Garden of Eden. Everything about them showed the handiwork of 
a Divine Being, from the tiniest flower to the abundance of delicious 
fruit. All this loveliness was to be theirs to enjoy with the exception 
.of one tree, the fairest so it seemed to them of all, of which they 
were forbidden.to partake. But the tempter came and said to the 
woman, "The fruit of this tree is fair to look upon and its aroma 
islas the nectar of the gods, so if you but eat of it you may, like 
them, know good and evil." Then the woman did eat and saw that 
it was good, and did offer to her husband and he did eat, and for 
this one disobedient act, they lost their beautiful home in the Garden 
·Of Eden and were banished to a life of toil, sorrow and suffering. 

Yon ask, why do you tell that old story of the fall of man? Has 
it any connection to the present subject, ''The Domestic Value of 
the Apple?" 

This was the first family formed on earth, and here we find as 
believed by most persons, the apple to figure largely in their 
domestic happiness. It was not that the apple was inferior to other 
fruits that it is supposed to have been chosen as a test of their 
faithfulness to their Creator, but rather that it was the King of 
Fruits, so that the temptation being greater it would be a more per­
fect test whether they preferred to obey God or satisfy their own 
selfish desires. 

We find accounts that apples were cultivated by the Romans and 
that they had a number of varieties; it is also believed that they 
introduced the apple into England. Pliny mentions twenty varie­
ties. Early chronicles are silent as regards the propagation of the 
apple until after the establishment of Christianty when the monks 
and religious leaders planted orchards. In the time of Solomon we 
find Christ ref erred to by him, '' As the apple tree among the trees 
of the wood, so is my beloved among the sons, I sat down under 
his shadow with great delight, and his fruit was sweet to my taste," 
showiiig how highly the apple was prized at that time. 

The early settlers of America brought over the apple tree with 
them from England and planted many orchards, and from them the 
Indians started orchards throughout the country. One of these old 
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Indian orchards was in being not long since in the vicinity of Boston. 
All this time new varieties were being found and the apple was 
improving with culture. We therefore see that from the creation the 
.apple has held a prominent place among fruits, through successive 
ages up to the present time when it is considered the most valuable 
fruit of all, and the one from which we would be the last to part. 

Many will perhaps say, we beg leave to differ with you concerning 
that last statement. Are there not fruits more delicious than the 
common apple? Pertiaps, yes, but do those same fruits last the 
year round always obtainable and within the bounds of the purse of 
nearly every one? Let us look at the comparative value of the 
apple and some of our other fruits in the market. 8eldom do we 
ever have to pay more than· one cent apiece and oftener less for the 
.apple while oranges are from three to five cents apiece, bananas, 
ditto, and so on through all imported fruits, for we must pay the 
cost of transportation, therefore for the same money we can at least 
obtain twice the quantity of apples, that we can of other fruits. 
But you say, ''we make up in quality ·what we lack in quantity in 
other fruits." This time I beg leaw to differ with you. Wh::rt is 
more delicious than the Sweet Bough. Porter, Gravenstein, Hub­
bardston Nonsuch, Fameuse, King Sweet. Russell, l\funson Sweet, 
Deane, Nodhead and many others too numerous to mention? for we 
have such a variety in the apple itself that at any season, some 
kind may be found that would tempt the appetite of the most insa­
tiable epicure. We all know that there is nothing better to promote 
good digestion, than a good apple eaten directly after a meal, and 
a baked sour apple is a luxury in which the invalid may indulge. 

Another plea for other fruits for dessert is. the artistic taste that 

may be displayed by the arranging of many kinds of fruit together. 
Now. cannot there be as much beauty in the arranging of different 
varieties of apples if the same care be taken to put kinds together 
"·hose colors would harmonize as in the former case? I think too 
little pains is taken to select good perfect apples and kinds that are 
seasonable for the table at our hotels and restaurants. while on the 
other hand the imported fruits are displayed at the best possible 
advantage, thus giving the g,eneral public the idea of inferiority to 
the apple. 

Having spoken of the apple as it comes to us fresh from the hand 
of nature, we will now turn to the culinary department. Here ·we find 
a wide field to exercise the taste of display, as well as to tempt the 
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appetite. ·what can be a more dainty and palatable dessert than 
the followmg, taken from the Orchard ancl Garden? 

Pare, core and cook a dozen apples in a syrup made of a cupful 
of sugar and two of water. When they are tender lift them out. 
and cover with a thin layer of beaten whites of eggs. Sift granu­
lated sugar on this and let it brown slightly with the oven door 
open. Let the syrup boil away till it will be a firm jelly when cold. 
Cut it in squares and lay it on and about the apple. Serve with 
sugar and cream. 

Another, equally as dainty, is "apple snow," served in the same 
manner. Then the sweet apple custards, sweet apple honey, bird's 
'nest pudding, steamed pudding with apples in it, baked sweet and 
sour apples, steamed apples, baked Indian sweet apple pudding, 
Indian cake with sweet apples in it, the pickles, the jellies and the 
preserves. Oh. time would fail me to tell of the multitude of deli­
cacies for the table that can be made by combining other ingredients 
with our common (or, shall I say, uncommon) apple. And then 
the dried apples, from which many turn away as of no value, are 
so nice in "steam puddings," "Marlborough pies," "farmers' fruit 
cake" and many other nice dishe& for the table. 

As this Society is composed almost entirely of male members, I 
will not weary them with an account of the manner that many of 
these nice dishes are prepared, but for the benefit of the ladies 
many recipes which I have gathered from various sources are printed 
in subsequent pages of the Transactions of the Society, so that 
there they can have the opportunity to read them, test them and 
place them before their "lords and masters" in an eatable form, 
who will then be able to pass judgment in a capactty best suited to 
their taste. 

But we must bear in mind that not every Yariety of apple will 
rnuke as nice a dish as one just suited for what we wish to use it. 
For instance, if we wish the apple to be soft when done, as in apple 
pie, we must choose a tart, juicy apple, and one that is just in its 
prime, not one that will be good two months hence; but if, on the 
other hand, we wish the form to be preserved, we better take a 
harder and not so acid an apple. A little care exercised in select­
ing fruit for cooking will often make a nice dish of what would 
otherwise be an unpalatable mystery. 

Having endeavored to point out some of the numberless ways 
in which the apple is of use to U'3 as house-keepers, perhaps it may 



STATE PO:'\IOLOGICAL SOCIETY 81 

lead the orchardist to look well to his trees, that we may have the 
best fruit to use to make these tempting dishes, and in selling to 
remember if he leaves all the inferior fruit for home use, he need 
not flatter himself he will see these nice dishes on his own table, 
for it is true as regards fruit as it is in other things, inferior material 
will not make a first-class article. So, now, :Mr. Pomologist, lend 
11s your aid and approval and we will do all we can to tempt the 
appetite and gratify the eye by nice dishes prepared from the apple. 

RECEIPTS FOR COOKI~G APPLES. 

Compiled by :Mrs. RICKER. 

SWEET ArrLE C-csTARD Prns. 
kin or squash in ni::tK 11g a filling. 
pies. 

Stew and sift and use like pump­
Still nicer if frosted like lemon 

SWEET APPLE HONEY may be made from the juice of stevved sweet 
apples and sugar Boil until it is thick like honey. 

ArrLE SNOW Pare and core tart. juicy apples ; stew with just 
enough water to keep from burning; sweeten with white sugar; 
flavor with lemon, the juice is better than the ext, act; sift through 
a potato masher or beat it until light ; eat with whipped cream. 

No. 2. To the above when cold, add, for a dish large enough for 
eight to ten persons, the whites of two eggs; beat the mixture until 
it is stiff enough to stand alone and "white as snow," and serve 
with whipped cream. Farneuse apples or any white-pulped ones 
are good. 

APPLE SNcrw is nice to put between small squares of cake and 
for filling tart shells. Use any flavoring pref erred. 

BAKED ArrLES. Take tart, even-sized apples, scoop a round 
piece out of each end, fill the upper end with sugar; bake ·with a 
little water. Serve with whipped cream and sug~1r. 

APPLES BOILED with either sugar or molasses mah a change in 
the routine of apple sauce, as also the following : 

Select medium sized apples, wash them .and pack into a stone pot 
as closely as possible, turn over them one cup of sugar and one-half 
c~p of water to every three quarts of apples; let them cook about 
two hours in a moderate oven, and remain in the pot until cold. 

6 



82 STATE POJ\IOLOGICAL SOCIETY. 

Another way is to boil or steam apples until they are soft and then 
turn over them a syrup made of brown sugar. 

APPLE FRITTERS. Make the batter as for plain fritters. Pare 
and core nice tart apples; cut them in thin slices, dip them in the 
batter and fry brown. 

BrnD's NEST PUDDING. Pare and core six large apples. Make 
a syrup of one quart of water and one cup of sugar, simmer the apples 
in this until they are tender, but not so tender but that they will keep 
their shape; lay them in a pudding dish, and cover with a custard 
made with one quart of milk, five eggs, and three spoonfuls of 
sugar. Bake until the custard is firm. May be eaten either cold or 
hot and without sauce. 

APPLE FLOAT. Fill a deep glass dish half full of soft custard 
and then heap up with apple snow. (Make the custarcl with the 
yolks of the eggs) . 

APPLE DowDY. Pare and quarter about one dozen good tart. 
apples, put them in a kettle with one cup of molasses, a small piece 
of butter, and one pint of hot water. Set this on the fire, and 
let it come to a boil, and while it is heating make a paste with one 
pint of flour, one teaspoonful of cream tartar, one-half of saleratus't 
and a little milk ; roll this large enough to fit into the kettle, and 
when the mixture begins to boil, put in the paste, cover tight, and 
boil gently twenty minutes. To be eaten without sauce. 

APPLES ARE VERY NICE in sago and tapioca puddings also in 
steamed batter puddings. 

FARMER'S FRUIT CAKE. Two cups dried apple, two cups of 
molasses, two eggs, one cup of butter, one teaspoonful each of 
cloves, cassia and nutmeg, three and a half cups of flour, on€ tea­
spoonful of soda. Soak the apples over night in cold water, then 
chop, put them in molasses and simmer slowly two hours, then mix 
the ingredients. 

APPLES. Two pounds of apples pared and cored, sliced into a 
pan; add one pound sugar, the .Juice of three lemons, and grated 
rind of one. Let boil about two hours, turn into a mold. When 
cold serve with thick cream. 

CmER APPLE SAUCE. Boil cider away about one-third. then take 
three parts cider to two of dried, sweet apple. Put into a kettle 

· and cook slowly two or three hours until the apple is soft. 
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APPLE G-1:xGER. Allow four pounds of light brown sugar to four 
pounds of apples, weighed after paring and coring. Chop the 
apple fine with the juice and rind of three lemons. Adel to the 
apple one ounce of white ginger root which can be bought at the 
druggists, and cook all together slowly three or four hours or until it 
looks clear. This will keep for years in a cool place, and is con­
sidered a yery nice addition to the usual stock of preserves. 

SWEET P1cRLE. Pare and quarter sweet apples and boil them in 
clear water till they can be pierced with a fork but not until tender 
enough to break Now make a syrup of one quart of vinegar and 
one pound of sugar, boil it and then put in the apples, which may 
haYe a whole cloye stuck into each quarter; cook a few minutes, 
put in jars and seal closely. The syrup may be spiced if liked. 

MARKET GARDENING. 

By w. w. RAWSON of Arlington, Mass, 

[Abstract of paper delivered before the State Fair Meeting.] 

l\larket gardening should be distinguished from farming. While 
the market gardener is a tiller of the soil, his occupation differs 
essentially from that of the farmer. 

By market gardening is meant the raising of such vegetables as 
celery, lettuce, cucumbers and the like, with a few of the more 
stable and hardy characters, such as squashes and beets. 

The business of market gardening has within the last twenty 
years become one of considerable importance, and when understood 
is quite profitable. In this business, as in every other, the success 
depends more upon the man conducting it than upon anything else. 

He must understand the nature of growing plants ; the different 
qualities of soil required for each; the mode of cultivation and the 
time of planting best adapted to the climate where located. He 
must have some knowledge of chemistry and botany, must be a 
practical engineer and mechanic, and also be familiar with the laws 
of nature. After these requirements, the more common sense he 
has, the better for him. 

The location of the garden is quite important. It should be as 
near the market as possible. If the roads to and from the market 
are level, the land will be much more valuable, because one of the 
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largest items of expense in connection with the business is the team­
ing of the product, and the manure necessary to secure a crop. 

The land should be of various qualities, and a gentle slope to the 
south and west is much preferable, because on it the crop will 
mature earlier, and it is easier to irrigate it. Nearness to a river 
or pond would be advantageous, because from it a supply of water 
could be obtained. If not near a river or pond, then a well could 
be driven which would answer the purpose. The possession of 
these would add value to the place. Ten acres well irrigated are 
worth more than twenty acres without irrigation. 

The use of glass has also become very important in connection 
with growing crops of this kind, and many of the largest crops are 
grown almost entirely under glass. Hot-houses and hot-beds are 
used. The heat in the former must be furnished in cold weather by 
steam or hot water, in the latter by hot manure. 

The man who undertakes this business must serve an apprentice­
ship of several years, in order to become familiar enough with it to 
enable him to carry on a marllet garden, either for himself or for 
any one else, successfully. 

I have had many come to me and say that they would like to work 
for me a year, that they might become familiar with the business, 
or, in other words, learn the trade. 

I have told them that that would not be long enough time, and 
that five or six years would be little enough. 

There is no class of men at the present time for which there is so 
much demand as for market gardeners, and at better wages than 
they could command in any mechanical or professional pursuit, 
with the same time spent in fitting themselves for their calling. It 
is a very healthy business. There is a great variety in it, anc1 
something is constantly coming up that is nm,y, and ·which will 
demand study and earnest attention. 

I have followed it for twenty-five years, and have been unusually 
successful; yet I feel that I have many things to learn, and that 
the business is at present but in its infancy. 

It is but a few years since hot-beds were introduced, and but ten 
years since hot-houses were first used. They were first heated by 
hot water, and later steam was used. Then it was leamed that 
irrigation would be a great]benefit; and now the electric light is 
coming into use. I believe that it has ~ot only come, but that it 
has come to stay, because of the very great benefit it will be in 
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the growing of our kind of crops during the short days of winter. 
It will be a yery profitable inYestment to all who will use it. I 
have one large light of 2,000 candle-power over one of my houses, 
and ten 30 candle-power inside another house. The effect has been 
very man if est, and the result of the experiment Yery satisfactory to 
me. I could see the effect upon the growing crop very soon after 
the lights had been placed in the houses. 

I think I prefer to have them all inside the houses, and placed 
about twenty-five feet apart in a house twenty-four feet wide; the 
house ·would then be almost as light as day. The great objection to 
a light outside is that in frosty weather the light could not shine 
through the frosted glass, and it would therefore be of but little 
benefit, but when placed insicle it has all the chance possible. 

I cannot tell at present just how much benefit the light is, but by 
another year I shall have had it thoroughly tested. 

The market gardener has many difficult problems to solve and hut 
very few things in his fayor. The weather is quite an important 
factor; but this is uncontrollable and we cannot find a suustitute :ir a 
remedy. First-class help is hard to find; good land is difficult to 
obtain, all of it being occupied; the South is competing very closely 
with us; it is a constant strnggle from beginning to end, and from 
morning to night. l~ nless the market gardener is in love with his 
business, it will be very discouraging. 

In market gardening, as in every other branch of business, if one 
would carry it on successfully he must have special men for special 
work, and this can only be clone by one who does sutlicient business to 
enable him to employ a bead for each department. In a mercantile 
establishment each member of the concern has a special part of the 
1vork to perform, and devotes himself to it exclnsively. Each 
department has a head, who is held responsible for its success. 

In mechanical establishments the s~me plan is adopted and the 
same responsibility is placed. In the professions we find that indi­
viduals are applying themselves to specialties. It must be so if 
success is to be achieved. In carrying on a market garden, I say 
employ a superintendent, a salesman, a green-houseman, a foreman 
for each department; a night-man to attend the fires in winter, and 
to keep an eye on the whole place ; a machinist to look after the 
machinery and tools ; a painter to keep wood-work from going to 
decay and to keep the glass in repair; a hostler to take special 
care of the horses; a harness-maker to look after the harnesses 
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and to keep them in repair and to keep the horses from 
having sore shoulders in summer, etc.; a man to put up or 
to see to the putting up of all the vegetables that are going 
to market, so that they may always be put up uniformly and 
in a salable condition, so that your first and second qualities may 
run always the same, and the trade may know what to depend upon. 
Always select for a driver of the team~ one who is adapted to it, so 
that the most may be obtained from the horses with the least wear 
upon them. 

The selling of goods is not so difficult as in former years. Large 
quantities are now sold where but a little was sold a few years ago. 
The market gardener near a large city can dispose of large quanti­
ties of vegetables of many kinds if the quality is first-class. 

Sometimes the prices realized are quite small, but where they are 
raised in large quantities the cost is much less than it was twenty 
years ago. 

The sales are all for cash, and in this respect it is one of the best 
kinds of business carried on. If the market gardener has a load for 
market every day, there is money constantly coming in, and he has 
ready money to pay bis bills after he once gets started. 

The cultivation of the soil is a very important matter to be under­
stood. It requires much experience to know when to plant and how 
to plant. The selection of seed is also a very important matter. 
Success in this direction can only be obtained by carefully looking 
ahead, and by making the selections in the early part of the win­
ter. You must know just how much is wanted; but always buy 
enough. 

Before I went into the seed business I bought a great many seeds. 
My plan was to go to some reliable dealer, and tell him just what I 
wanted. I asked for the best and always paid the highest price, so 
I was reasonably sure of getting the best I fared much better 
than if I had spent my time looking around to find where I could 
buy the cheapest. You will find that, if you will always look for 
the best, the best will always be looking for you. and the man with 
whom you deal will, if he bas something extra nice and knows that 
you want it, send you word or save it for you. Follow this rule in 
relation to seeds, and you will find that you will come out a long 
ways ahead. I have bought as high as $1,000 worth of seeds in 
one year, and I have never been cheated by a seedsman. I have 
paid the highest price and have felt that I have received my money's 



STATE PO:\IOLOGICAL SOCIETY. 87 

worth. The tools upon the market garden should be the best and 
of the most approved pattern. They should be kept in perfect order 
and in a building expressly for the purpose. 

A plan of the place should be marked out early in the winter, 
and it should be definitely settled what crop is to be put into each 
piece the following season. This will enable you to get the manure 
into position-the different kinds for the different crops Estimate 
the quantity of seeds required by the size of the piec~ to be planted. 
Look the tools over carefully and have them put in the best of order. 
Do everything that can be done before the ground opens. 

vVith the work all planned, the seed bought, the manure in place 
and the tools all ready, you can go to work, and in the busy time 
of planting you will appreciate all that has been done in the winter, 
you ·will be able to keep up with the work, and you will see how 
important it is to get everything ready, as I have described. 

I would therefore advise young men who are thinking of taking 
up the market gardening business, to carefully study the require­
ments and then fit themselves to fill them. By following the sug­
gestions I have offered they will be fitted to carry on the busines'3 
with satisfaction and profit. Some may ask : How can the .neces­
sary education be obtained? I would say to them : Complete your 
grammar school course, spend one or two years in a commercial 
college, go to the Agricultural College, and after that course is 
completed, spend one year in the Experiment Station. Then 
engage yourself to the best market gardener you know of who will 
take you for three or five years. Then you will be fitted to take a 
position as a foreman, or you can carry on the business for your­
self. 

Some may ask: Are there any positions for young men with the 
education you have described? I will say that there are, and I 
have some waiting to be filled at the present time, and can find no 
one to take them. There is a good salary waiting the position for 
the right man. Tt1is business is in the advance line of agriculture. 
It has never been brought to the notice of agriculturists as it should 
have been, but it is now, or soon will be, in the front, even though 
it is l>•1t in its infancy. It is that kind of a business that requires 
special training and a practical knowledge to secure satisfactory 
results. The amount of capital required is quite large, but not 
more so than is necessary in other lines of business carried on at 
the present time. 
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The profits, if carried on on a small scale, will not be so great as 
if carried on on a large scale, and they are not so great as a few 

years ago. 
By starting small, giving close attention, and keeping the busi­

ness on a pace with the times, the capital will be readily obtained. 
Only those will succeed in any business who attend to it, and as we 
learn in the Scripture, "only those who endure to the end shall be 
saved." 

SOME FUXGOUS DlSEA::,ES OF FRUITS. 

By Prof. F. L. HARVEY of the State College. 

The depredators upon fruits and fruit trees are not confined to the 
insect world. There is a host of minute plants, known by the gen­
eral name of fungi, that are parasitic upon higher plants and derive 
their nourishment. from them. Tbe rusts, smuts, bunts, rots, scabs, 
moulds, mildews, blackknots and blights, so common on our fruits 
or farm crops, are all parasitic fungi. The parasitic fungi are 
mostly minute organisms, and have to be studied by the aid of the 
compound mitroseope. This is why they are so difficult to observe, 
and wby so little is generally known about them by fruit growers. 
It is a difficult undertaking to wage war against minute organisms, 
so small, that the compound microscope is necessary to see them. 
The study of these parasites must largely be turned over to speci­
alists, who have the time and appara~us to investigate them. The 
study of parasitic fungi is now claiming the attention of many good 
botanists in this country, and we may hope for a better knowledge of 
them. The last few years has added much to our knowledge of 
these pests and their treatment. A few words about fungi in gen­
eral, and their relation to higher plants, may prove interesting and 
instructive. 

Upon the method of reproduction. botanists divide the vegetable 
kingdom into two great groups: ph~nogams and cryptogams. The 
former reproduce their kind by means of seeds, which are the product 
of true flowers. These seeds contain a little plant, more or less 
formed, which under proper conditions of moisture, warmth and 
oxygen develops directly into a plant like the parent. The plant 
body is generally large in proportion to the flowers. Though some 
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are paraeitic; as the dodder, some orchids, the mistletoe of the 
south and others ; the most are provided with chlorophyll, the green 
coloring matter of plants, and capable of elaborating their own living. 
They are frequently called the higher plants and are believed, as a 
class, to have been the last introduced upon the earth. Most of the 
plants we cultivate for their fruits, roots and seeds belong to this 
group. In fact most of the useful plants of the world are flowering 
plants. 

The cryptogams or flowerless plants produce neither flowers nor 
seeds, but are perpetuated by minute simple cellular organisms called 
spores. Some fungi. produce several kinds of spores, each capable 
of reproducing the speeies. The spores of most fungi develop into 
the parent form directly, but in many flowerless plants, there are one 
or ruore intermediate growths or generations. The real plant among 
fungi is so small, that it is not usually noticed, especially when it is 
parasite and internal. The plant body of fungi is usually composed 
of small, white, slender threads. These ramily through the host 
plant, or the decaying matter on wbicli the fungus feeds. In other 
forms the parasite spreads over the surface of the host. The repro­
ductive organs being so mueh larger, they are the parts that generally 
attract attention. Tbe white slender threa~s, that compose the real 
plant, are collectively ealled the MYCELIUl\L The fungi that get their 
nourishment from decaying or dead organic matter, are called SAPRO­

PHYTES, (Corpse-plants). They are the ::cavengers of the vegetable 
world, hastening the decay of organic matter, and converting it into 
food for higher IJlants. They serve a good purpose, and cannot be 
classed as injurious fungi, only as they attack wood used for fuel and 
timber, or hasten the death of weak or diseased fruit or shade trees. 
There is another class of fungi which live on the inside or outside 
of living plants and derive their nourishment from them. These are 
called PARASITES. They are the tramps, paupers, and robbers of the 
vegetable world. They have no chlorophyll in their structure and 
therefore no ability to make their· own living. They have the voracity 
of tramps, the dependence of paupers and the audacity and perti­
nacity of robbers. They seize their victims with relentless grasp, 
sapping their life juices, producing weakness or decay. This is the 
class of fungi ,hat damage our fruits and fruit trees. There is 
another class of fungi that are saproprytic in some stages of their 
growth and parasitic in others. These may be injurious. 

Fungi may be perennial, that is, the mycelium may live from year 
to year. When this is the case the continuance of the species from 
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year to year does not necessarily depend upon the spores. This is 
the case w th apple scab and others. l\lany fungi produce profusely, 
during the summer months, what are called surnrner spores. These 
spores rapidly multiply the pest. It is largely to the summer 
generations that the damage is due. In the fall, winter, or resting 
spores may he formed to perpetuate the species. Fungi have their 
likes and dislikes. They usually select their particular host plants, 
though a fungus will often infest a number of plants botanically 
related, or infest in different stages, plants not at all related. ,ve 
feel inclined to ask the question, whether fungi serve any good pur­
pose, or are they only thorns in the flesh of man? The saprophytes 
~ertainly hasten the decay of matter, and prepare food for the 
higher plants. The parasites, in nature, serve to hold vegetation 
in check and preserve the equilibrium. Man is the disturbing force. 
By bringing the wild plants into a high state of cultivation he has 
made their tissues softer, and more inviting to parasites, and he must 
cheerfully :md patiently adopt measures to restore the balance of 
forces he has disturbed. This can only be done by a careful study 
of the nature of fungi, and the enforcement of a rigid warfare 
against them. They must be regarded as our eternal enemies and 
kept in subjection by constant watchfulness. Many a fruit grower 

Dan. trace the destruction of his orchard or vineyard, by a parasite, 
to not taking trouble to stamp out the pest when it first appeared. 
The Horticulturist should be watchful, detect the first appearance 
of parasites and act promptly before it is too late. There are some 
fungi that cannot be eradicated, but require constant treatment to 
keep them in bounds. The application of fungicides and insecticides 
has become as necessary for successful fruit culture as tillage and 
fertilization. This is to be regretted but must be endured. ,ve 
must put our armor on, an<l keep it on, and al ways be ready for the 
fight. Vigilence is the µriee of fine fruit now days, and the prize is 
to the vigilent. The fruit business is profitable, and if fruit could 
be produced with no trouble the business would be over-crowded. 
Insects and fungi are nature's regulators. They develop patience 
and industry in man, drive out the lazy, and leave the vocation to 
the few workers. In spite of drawbacks fruit growing in Maine 
pays well. We heard it remarked the other day, that the pros­
perous farmers of Maine are large orchard owners. To intelligently 
cope with fungi we must know their natures, their lives, their weak~ 
nesses, their strongholds. There are helpful and · useless methods of 
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<lealing with parasites. Successful methods must be based upon a 
general knowledge of fungi, and a familiarity with the life changes 
,of the one in hand. 

The following rules, based upon the general nature of fungi, may 
,aid somewhat in checking, avoiding, or destroying these pests: 

1. If the parasite is established and lives within the host, reme­
-dies are generally useless. 

2. If the parasite is external, spraying with a suitable fungicide 
·is often helpful, but sometimes the fungus will resist the action of 
poisons as well, or better than the host. 

3. If a plant is hopelessly infested and liable to spread the dis­
ease to healthy plants, it should without delay be burned, root and 
branch. 

4. Apply protective fungicides, to prevent the germination of 
spores that fall upon plants. This is a preventive measure of great 
promise. It would destroy summer spores, the greatest source of 
infection, before they have a chance to grow. Copper compounds 
,are coming largely into use. They destroy the spores which are so 
rapidly formed during the summer months. 

5. Spray plants affected with a perennial fungus, during the 
season of spore formation, to prevent the disease spreading to the 
fruit and le1;1.ves and to other trees. 

6. When only portions of a plant are infested, use the knife at 
-once. Burn the diseased part. Do not throw it on the ground. 

7. Burn all refuse from crops in the fall, which may contain rest­
ing spores and perpetuate the disease over winter. Don't leave 
rotten apples on the ground, or spread refuse from diseased apples 
in the orchard. 

8. Destroy any wild plants or weeds, growing in the vicinity of 
crops, that harbor injurious fungi. 

9. Keep plants in health by proper fertilization. An impover­
ished or weak plant, like an animal lacking vigor, is an easy prey to 
disease. 

10. Special fertilization, that is, the introduction into plants of 
substanc~ not harmful to their growth, but preiudicial to fungi. 
This is problematical, though perhaps possible. 

The above principles are more or less applicable in the treatment 
of fungi, but the life history of a particular fungus must be known 
before a specific treatment can be adopted. Below we give a list of 
a few common fungi that affect large and small fruits. 

In this paper only a few of the fungi of large fruits are consid­
ered, and these, for a want of time and space, have not received a 
detailed consideration. 
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A Few Common Fungi Injurious to Fruits. 
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Apple ........•........... -{ 
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i>ear ..................... { 

Plum .........•.......... { 

Cherry .................... . 

Blackberries ............. .. 
Raspberries ............... . 
Gooseberries .............. . 
Currants .................. . 

Strawberries ............. { 

r 
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Grapes ................... ,< 

l 

Scab or Black Spot--Fusicladium dendriticum, (Wallr.) Fckl. 
Powdery Mildew-Podosphrera oxycanthre, (D. C.) DeBy. 
Bittn Rot-Glceosporium versicolor, B. & C. 
Rust-Rcestelia spr•cies. 
Pear Blight-Micrococcus amylovorus. Bur. 
Pear Leaf BJight-Entomosporium marulatum, Lev. 
Black Knot or Plum Wart-Plowrightia morbosa, 8ace. 
Rot -Monilia frnetignea, Pers. 
Leaf Spot-Septoria cerasini, Pk. 

Anthracnose-Glceosporium venetum, 
Anthracnose-Glceosporium venetum, 
Powdery Mildew-t,phrerotheca rnors-uvre, 
Leaf Blight. 
Leaf Blight, Rust-Ramularia Tularnei, Sacc. 
Leaf Blight-Sphrerella Fragarire, 
Downy Mildew-Peronospora viticola, 
Powdery Mildew-Uncinula ampelopsidis, 
Anthracnose-Phaceloma ampelinum, DeBy. 
Black Rot-Lcestadia Bid.wellii, Sacc. 
Bitter Rot. 
White Rot. 
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RECIPES, 

The following recipes, taken from the United States Agricultural 
Reports, will be ref erred to in this paper, and for convenience of 
reference are given here. They have all been tried and have stood 
the test of application. The one selected will depend upon the dis­
ease and the material at command. 

( 1) SULPHATE OF COPPER SOLUTION. 

Dissolve one pound of pure sulphate of copper in twenty-five gal­
lons of water. Should not be applied to tender foliage. Can be 
used h ·fore the leaves start. Can be easily prepared 

( 2) BORDEAUX l\IIXTURE. 

(a) Dissolve sixteen pounds of sulphate of copper in twenty­
two gallons of water ; in another vessel slake thirty pounds of lime 
in six gallons of water. \Yhen the latter mixture has cooled, pour 
it slowly into the copper solution, taking care to mix the fluids 
thoroughly by constant stirring. 

(b) Dissolve six pounds of sulphate of copper in sixteen gallons 
of water, and slake four pounds of fresh limrJ in six gallons of water. 
When cool, mix the solutions as described above. 

This formula requires fresh lime. Air-slaked lime, or a paste 
made by allowing freshly slacked lime to settle, contains a large 
percentage of water; consequently, if they should be combined in 
the proportions indicated, there would not be sufficient lime to decom­
pose the copper. Experience has shown that while four or even 
three pounds of fresh lime is sufficient to decompose six pounds of 
copper sulphate, it requires double that quantity of air-slaked lime 
and three times the amount of paste. 

The manner of preparing the Bordeaux mixture may be modified 
in various ways. Colonel Pearson pulverizeH the sulphate of copper, 
and then dissolves it in from two to four gallons of hot water. The 
lime is then slaked in the same way that masons slake it for mortar. 
This is strained into a box, left to settle and thicken, and then com­
bined with the copper, adding water to the required amount. 

( 3) SOLUTION OF AMMONIA.CAL CARBONATE OF COPPER, 

Into a vessel having a capacity of about one gallon, pour one 
quart of ammonia ( strength 22° Baume), add three ounces of car-
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bonate of copper, stir rapidly for a moment, and the earbonate of 
copper will dissolve in the ammonia, forming a very clear liquid. 
For use, dilute to twenty-two gallons. 

( 4) EAU CELESTE. 

(a) Dissolve one pound of sulphate of copper in two gallons of 
hot water; when completely dissolved, and the water has cooled, 
add one and a half pints of commercial ammonia (strength 22° 
Bau me), when ready to use dilute to twenty-two gall.ons. 

( b) Dissolve two pounds of sulphate of copper in two gallons of 
hot water; in another vessel dissolve two and a half pounds of car­
bonate of soda; mix tlie two solutions, and when all chemical reac­
tion bas ceased add one and a half pints of ammonia, then dilute to 
twentJ-two gallons. 

The strength of the above solutions can be modified by adding 
more or less water, and arsenical compounds may be added to des­
troy insects. 
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APPLE SCAB r Fusic/adium dendriticum J. This plate was drawn in crayon stipple by Miss Hannah Lord, 

Orono, Me., from the colored plate by George Marx (U.S. Agr. Rcpt., 1887, Fl. II). Fig. 1. Apple 
showing the !!cab. Fig. 2. Apple leaf showing the scab. Fig. 3. Section through a portion of a scab 
spot on the fruit, showing the g-rowth ot the fungus, greatly magnified. Fig. 4. Spores of the fungus 
greatly magnifie«, four of them germinating. 
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APPLE SCAB OR BLACK SPOT-FUISICLADIUM DENDRITICUM, 

Attention has been called to this fungus parasite as doing con­
siderable damage to apples in the State. Apples marketed in Orono 
and Bangor have been examined and the disease found to be com­
mon in this region. We also learn that it is prevalent in other por­
tions of the State. The disease is widespread over the country, 
destroying in some of the states annually from one-half to one­

sixth of the crop. 
This fungus attacks the twigs, buds, leaves and fruits, but is most 

noticeable on the fruit, appearing as olive green spots, with a circular 
outline, which become velvety as they get older. When the fungus 
attacks the twigs and leaves it affects the vitality of the tree. The 
greatest injury is done to the fruit, the marketable product. An 
early attack causes the fruit to shrivPl and drop-a later attack pro­
duces a withered stunted growth. A late attack upon the full 
grown fruit discolors its surface and rlepreciates its marketable value, 
making it liable to rot under the scab spots when stored. The dis­
ease is worse in damp, cold seasons. It starts in the spring from 
spores that have lived over winter, or from the plant body, which has 
retained its vitality in the twigs, fruit or fallen leaves. The cold, 
damp, spring weather causes a rapid growth of spores, which estab­
lish themselves upon the young fruit and leaves. The warm, dry, 
summ-er weather arrests the growth, which is continued again during 
the damp, cooler, autumn months. The fungus shows some preference 
for certain varieties, but in bad seasons all are more or less affected. 
The parasite has a wonderfui vitality and the plant body is probably 
perennial. We have now, ,January, apples covered with the fun­
gus in a vigorous growing condition. Specimens apparently dead 
when taken from the barrel, kept moist a few days, begin growth. 
It bas been shown that the spores will germinate in about eight 
hours at the low temperature of 50° F., insuring an early start 
in the spring. 

The successful treatment of this disease may be regarded as an 
open question, but on account of the annual injury done it should be 
carefully studied. The station will conduct some experiments next 
season upon this disease and will be pleased to correspond with 
orch.ardists in different parts of the State where the disease was bad 
the past season, and cooperate with them. 
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The life history of this fungus would suggest the application of 
some chemical, by the spraying pump, early in the spring before 
the leaves start, to kill the spores as formed, and prevent them 
attacking the young fruit and leaves. 

l\Ir. Goff of the New York Experiment Station bas tried spraying 
the trees early in the season with a solution of one pound of hypo­
sulphite of soda to ten gallons of water with encouraging results. 

Prof. Scribner suggests for trial the following treatment: 
(1) Spray the trees early in the spring, before the buds start, 

with a solution made from one pound iron sulphate ( copperas) and 
one gallon of water. 

(2) After the fruit sets, spray again with Bordeaux mixture pre­
pared by dissolving sixteen pounds copper sulphate (blue stone) in 
twenty-two gallons of water. In another vessel mix thirty pounds 
of lime with six gallons of water. After the latter cools, pour the 
two preparations together and thoroughly mix them. It is best ta 
prepare this mixture several days before it is needed, and stir it 
well before applying it. If the season is cold and damp, 11. second 
application should be made, later in the season. The spraying 
pump used to apply copper solutions should be made with copper or 
brass fittings. 

To determine whether the spraying does good, the application 
should be made only to alternate trees in the row, or to one side of 
each tree. The effects upon the trees can thus be readily compared 

RECENT INVESTIGATIONS. 

The Department of Agriculture at Washington tried many exper­
iments on fungicides the last season, to be considered in Prof. 
Galloway's report, which promises to be of unusual interest. Prof. 
Galloway has kindly sent UB advance sheets of his Report from 
which we condense the following: 

The past season experiments upon apple scab were conducted, 
under the auspices of the United States Agricultural Department, 
in :Michigan and Wisconsin by Professors Taft and Goff. They 
experimented with various chemical compounds as shown in the 
table below, but the copper compounds were so much superior, they 
alone deserve consideration. It is recommended to spray as soon 
as the buds begin to swell. They sprayed seven times during the 
season, but think four or five times in ordinary seasons would be 

'I 
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enough. The last application was made about August 10th. The 
following copper solutions are recommended : 

1. Dissolve, in a wooden vessel, three ounces of carbonate of 
copper in one quart of ammonia water 20° and dilute with water to 
thirty-two gallons. 

2. Dissolve two pounds copper sulphate in hot water, and in 
another vessel dissolve one and one-half pounds bicarbonate of soda; 
mix the two, and when cool add one and one-half pounds ammonia 
water 20°. Dilute to thirty-two gallons with water before using. 

REl\IARKS. 

The alllmonia of commerce varies in strength. Usually that 
kept at drug stores is either 20° Baume or 26° Baume. If the former 
is purchased then follow the above recipes, but if 26° strong is used 
then add one-thiril more water. 

DIRECTIONS :FOR SPRAYING. 

The first application should be made when the buds begin to swell, 
or as soon thereafter as possible. Apply the ammoniacal carbonate 
of copper solution with any good force pump, one to three gallons 
to the tree, according to size, being careful to cover the branches 
evenly and thoroughly. The Nixon nozzle is the best for this 
work, though any nozzle that will give an even, fine spray, will do. 

The second application should be made when the apples are about 
the size of peas or larger, and if it is desired to spray for codling 
moths at the same time without extra labor, add one ounce of Lon­
don purple to every twelve and one-half gallons of the ammoniacal 
carbonate of copper solution, and apply as stated above. A third · 
application should be made two· or three weeks later, and a fourth 
about August 1st to 10th. The cost of material for four applica­
tions need not exceed ten cents per tree. The copper carbonate, in 
twenty-pound lots, can be purchased from Eimer & Amend, 205-11 
Third Avenue, New York, for fifty cents per pound, and ammonia 
by the carboy, eighty pounds, twenty-six degrees strength, for nine 
cents per pound. The material could be ordered direct, or through 
a local druggist, at a small advance in price The labor required 
will vary with the kind of spraying apparatus used: ten minutes to 
the tree with a small pump, while with a larger pump the time could 

be reduced to five minutes. For a large orchard it pays to buy the 
best apparatus. Below is given a table showing the results of 
experiments conducted by Profs. Goff and Taft in 188D. 
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Table-Showing Results of Experinients. 

Prof. Goff's Experiments. Prof. Taft's Experiments . 
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Potassium Sulphide....... 7 30.04 48.55 21.41 37 7 25.5 74.3 • 2 :-39 1,615,i 

Sodium Hypo,ul phi to . • • . 7 43. 24 42. 781 13. 9B 29 7 23. 6 75. < .89 '3 1,648 

Sulphur Powder •....... 7 32.72 54.31 12 97 31 7 17.6 81.21.1 l3l 1,435,i 

Am'lCopperCarbonate ... i!750, 23.35 1.63 38 7 51.2 48.6 .Id49 2,112J 
I I 

Eau Celeste. . .. ... . .... - - - - 7 68.8 31.0 .2 :60 l,675j 

Sulphur Solution .• . • . . . :3 42 9 48.99 8.11 

Unsprayed............. 23 34 53.89 22.71 - - 12.5 85.7 1.8 -i 769.oj 

DED"GCTIONS. 

The arnmoniacal coppu carbonate gave excellent results, ttough 
all the solutions proved beneficial. The yield in pounds was incn ased 
by all, but most by the copper compounds. The greatest differrnce 
between the perfect fruit on sprayed and unsprayed trees ( Prof. 
Goffs experiments) was 51.68 per cent, and the least 6.7 per cent. 
In Prof. Taft's experiments the greatest difference was 56 3 per 
cent, the least 5.1 per cent. The results were practically the same. 
The yield was nearly three times as great where copper compounds 
were used as on the unsprayed trees. 

APPLE POWDERY l'IIILDEW-PODOSPHsERA OXICANTH~1-:. (D. C.) DeBy. 

This is a minute fungus whid1 spreads itself ov1..r L(JP ,;;urface of 
the plant and by means of suckers, sent into the cells of 1 1 8.ves 

or stems of the host, obtains its nourishment. It co-rers tlJe plant 

with a powdery, meal-like growth, hence tbe name. During the 
summer the greyish, cobweb-like threads extend themselves over tbe 
plant and throw out powdery tufts, composed of' chains of oblong 
bodies, the summer spores ( conic1ia). These (lrop and spread the 
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disease. These summer spores may live over winter under some· 
C)nclitions, but the plant also develops winter spores ( ascispores) 
in sacs called perithecia. This disease has been quite troublesome 
to nursery stoc;k in some parts of the country. It also is known to 
affect the plum, peach, cherry, sugar pear and other related plants. 
It is particularly bad on small trees in the nursery The disease 
occurs sparingly in l\Iaine. 

REMEDIES. 

Prof. Galloway bas tried spraying the trees in the nursery row, 
with a solution of six ounces carbonate of copper and one-half 
gallon of ammonia water in twenty-two gallons of water. The cost 
for material and labor of applying it did not exceed two cents for 
1000 trees. The results were satisfactory. 

BITTER-ROT OF .APPLES-GLEOSPORIC:\I VERSICOLOR, B. & C. 

This disease is widely distributed, having been reported from 
many states. It seems to be worse in the southwest. "\-Ve have 
found it somewhat common in Maine. The disease first appears as 
small, more or less circular, brownish, or blackish spots. These 
run together rapidly and finally involve the whole fruit. As the 
disease progresses it involves the whole interior of the fruit, which 
turns brown. The disease may develop after the fruit is stored, 
and spread rapidly from apple to apple. The mycelium, or plant 
body, is compo~ed of threads that extend through the fruit. On 
the diseased spots are darker portions composed of slightly raised 
black points, sometimes grouped in clusters, or arranged in circles. 
These black specks are the external appearance of the organs of 
reproduction. They have small holes at the top, lea<ling to recep­
tacles, which contain the spores. The fungus lives over winter in 
decayed fruit. 

REl\IEDIES. 

Destroy all rotten apples. Do not throw them on the ground. 
Be careful not to store any apples showing the disease, as it will 
spread to the healthy fruit. 

Sort apples frequently during the winter and remove any that, 
show even the least evidence of the disease. 

Spraying, with a solution of sulphuret of potassium, has been 
tried and promises well. It is probable that the copper compounds 
used for apple scab would also hold in check this fungus. 
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APPLE RCST-ROSTELIA EPECIES, 

The apple rust is quite common in the l\Iiddle and ·western states. 
This fungus in one of its stages of development causes, on cedar 
trees, what are called "cedar apples." The spores from the cedar 
apples fall on apple trees, germinate, enter the leaves and sometimes 
the fruit. It lives within the tissues of the host, finally appearing 
at the surface when the spores are produced. The Rostelias are 
generally believed not to survive the winter without the cedar apple 
stage, but there seems good reason for thinking that in some cases 
the rostelia stage may be perennial. ,v e have not seen the rust on 
apples in Maine. But cedar apples are found, and R0stelia auran­
tiaca, occurs on the sugar pear. Destroying cedars near the orchard, 
and spraying with a copper solution, just before the cedar apples 
drop their spores, have been advised. The disease is of but little 
importance to Maine growers at present. 

PEAR BLIGHT-APPLE BLIGHT-MICRCCOCCGS AMYLOVORUS, BURRILL, 

By the researches of Profs. Burrill and Arthur this disease is now 
known to be due to the species of bacteria named above. The para­
site is always present in actively blighting tissue and by inoculating 
healthy branches with the organism the disease has been transferred. 
In the East the disease is mostly confined to the pear, but in the 
1Vest, Minnesota, ,visconsin, l\liehigan and Iowa it is as bad on the 
apple as on the pear in the East. The disease is believed to retain 
its vitality in dead organic matter outside of the tree and the minute 
organisms are carried to the trees by the wind. They find entrance 
through the tender growing twigs, blossoms, or through injuries in 
the bark caused by sun scald, cold, or mechanical injuries. The 
parasite feeds upon the starch of the twigs causing an exudation of 
gum and liberation of carbon dioxide. When attacked, the tree 
appears as though fire had scorched the twigs and leaves of the new 
growth. Hot, wet seasons, especially a series of them, favor the 
disease. Dark porous soils are said to be favorable to the blight. 
Cultivation, by prolonging the period of growth, is said to favor the 
disease. If length of season increases the disease, why is it worse 
in applfls westward and northward? If excess of moisture favors 
the plauL, why is it worse on apples in the drier western climate? 
-we Lope the pest will continue its pref ere nee for western apples. 
,ve have received a number of complaints of its attacks on pears 
but none on apples in 1\Iaine. 
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REMEDIES. 

The parasite works inside the bark and is beyond the reach of 
external applications. Being perpetuated outside the tree in organic 
matter, the entire removal of the cause is impossible. The following 
remedies, though helpful, can not be wholly satisfactory: 

1. Cut and burn the blighted twigs. 

2. Keep the ground under the trees free from decaying organic 
matter. 

3. Do not cultivate, or till early. This will shorten the period 
of growth and insure the early formation of a dense bark. 

4. Plant on soil ; light colored, deep, and porous, and not liable to 
become overheated. 

5. Plant buckwheat, clover or grass, to shade the ground and keep 
it cool. This growth would probably prevent the germs formed in 
organic matter on the ground, being carried to the trees. 

u. Protect the trunks from sun scalds by low heads and inclining 
the trees to the southwest. 

7. Avoid injuries to the trees. 
8. Plant varieties least subject to blight. 

PEAR LEA:F-BLIGHT-ENTO::\IOSPORIUl\I ::\IACI;LATI;::\I, LEY. 

This disease is so bad in some localities, that nurserymen have 
abandoned raising pear seedlings on account of it. It is due to a 
minute fungus which is composed of small colorless threads, that 
grow between and through the cells of the leaves destroying them 
and feeding upon their bUbstance. The fungus first appears as 
small more or less circular brownish spots which soon run together 
causing the whole leaf to turn brown and drop. ,vhile the leaves 
still hang, a close examination will reveal numerous small black 
specks on the brown patches. These are the reproductive bodies of 
the fungus. These contain the spores, which are liberated by the 
rupturing of the epidermis of the leaf. Under favorable conditions 
of heat and moisture, the spores grow and bore their way into the 
tissues of other leaves. Spores formed in the fall live over winter 
in the fallen leaves and perpetuate the disease. 

RE:\IEDIES, 

Prof. Galloway has tried spraying pear seedlings in the row with 
Bordeaux mixture, prepared as follows: 
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Six pounds of sulphate of copper was crushed and dissolved in ten 
gallons of water; four pounds of fresh lime was then slaked in six 
gallonR of water in another Vt'SSel. ,vhen the solutions were cool, 
they were put into a barrel and thoroughly mixed. 

The mixture can be applied with a ,J apy, or Eureka pump and the 
improved Vermorel lance and nozzle, or any other suitable spraying 
apparatus. 

THE BLACK-KNOT OR PLUM-WART-PLOWRIGHTIA l\IORBOSA, SACC. 

This fungus was described over sixty years ago by the noted bot­
anist, Dr. Schweinitz. The nature of the fungus was quite well 
known at that time, at least the appearance of the excrescences and 
the cause of them was recognized. The nature of the reproductive 
organs, the conidia, stylospores, ascospores and pycnidio-spores 
were made known by Dr. Farlow, hut how these spores produce 
new knots has never been observed. From analogy it is thought the 
spores are carried by the wind, and, lodging on the branches, ger­
minate and find entrance. There is need of careful study or the 
early stages of the knots and the means of infection. The fungus is 
probably perennial and not dependent upon the spores. The myce­
lium lives in the wood over winter and extends the knot the next 
season. The spores that find entrance develop into knots the next 
season. The summer spores begin to be formed in the spring, and 
continue to appear during the summer. The winter spores are ripe 
by February. The disease affects the plum, morello cherry and 
some of our wild cherries. The disease is confined to America, not 
occurring in Europe. In this country it has, with the curculio, 
about caused plum raising to be abandoned. 

To devise means of destroying this fungus and restore plum rais­
ing is of great importance. TLere have been several remedies pro­
posed and some interesting experiments have been tried the last 
season at the Massachusetts Agricultural Experiment Station. 
Below we give some of the remedies, preventive, protective and 
direct, that have been tried. 

REl\IF.DIES. 

1. Cut the diseased branches and burn them. (Care should be 
taken to cut enough wood to include the mycelium. If the tree is 

hopelessly involved, it should be destroyed at once. Burning is 
necessary, as the spores are produced on detached branches. The 



104 STATE POl\fOLOGICAL SOCIETY, 

old knots should be cut before Februar.r, and the young ones, 
as soon as possible after they form, to prevent the formation and 
spread of spores.) 

2. Cut and burn all the wild, fire cherry and choke cherry trees near 
the orchard. (Spores are light and are carried a long way by the 
wind. Out of the millions produced by an infested tree enough will 
be carried a long distance to start the disease.) 

3. Spraying with a solution of some copper salt has been recom­
mended. As the winter spores are formed by February, and the 
summer spores commence to form early in the spring an·d continue 
to be formed all summer and as it is not known when, where or 
how the disease is propagated, this method would necessarily be work 
in the dark. It is based on the belief that the spores lodge on the 
branches, germinate and spread the pest. Experiments alone can 
decide its efficacy. If adopted, spraying should be kept up all 
summer~ after every heavy rain. An application in the spring would 
probably destroy any spores of this or other fungi on the branches. 
'\Vashing the trunks and larger branches with brine was tried as 
early as 1863. So this method is not new. 

4:. Cutting out the warts and applying varnish was tried as early 
as 1863, but the fungus produced new warts around the old ones. 
(See United States Agricultural Report, 1863, p. 572.) This served 
only as a temporary protection. It is to be seriously doubted 
whether a tree badly affected can be saved. It would be better to 
begin anew and carefully observe preventive methods. The first 
knot should be noticed and destroyed, or it becomes a source of 
infection near at hand. An ounce of preventive in the shape of pre­
caution will save a pound of disease, the sure product of neglect. 

5. Painting the knots over with some solution or substance, to 
destroy the fungus or prevent spore formation, is now claiming the at­
tention of experimenters. This is an old method revived. Townsend 
Glover in Uniterl States Agricultural Report, 1863, p. 572, says: 
"Even when the wound had been washed with a strong solution of nit­
ric, or sulphuric acid and water the disease invariably appeared either 
above or below the old scar." Something must be found to pene­
trate the branch and kill the fungus and not kill the branch, or the 
remedy would have no advantages over pruning. It certainly will 
take more time than pruning. Prof. Maynard has published recently 
(Bulletin No. 4, Massachusetts Experiment Station 1, p. 15) the 
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results of his work in this direction, and I can do no better than to 
record bis conclusions. 

• ·To determine if there is not a more effectual and satisfactory 
remedy than that of cutting off and burning the warts ( which is in 
part effectual) the followin~ liquids were applied: 

1. Linseed oil. 
2. Turpentine. 
3. Kerosene. 
These remedies were applied with a small brush as soon as the 

warts began to appear. As tLey do not all come out at once, exam­
ination and application of the remedies were made three times 
during the summer, all warts being painted over each time. 

RESULTS. 

In three examinations made with the microscope during the fall 
and winter, no spores (ascospores) were found in the warts. In fact 
none of the sacks (peiitbecia) were developed enough to produce 
them before the warts were destroyed by the remedies. In some 
cases where the kerosene and turprntine were applied in so large 
quantity as to spread around the branch or to run down it, the 
branches were killed. No such injury occurred where the linseed 
oil was used. 

CONCLUSIONS. 

1. Linseed oil, turpentine and kerosene all effectually destroyed 
the plum wart. 

2. Turpentine and kerosene must be used with great care. 
3. Examinations should be made at least three times during the 

summer, from June 1st to August 30th. 
4. Enough of the liquids must be applied to saturate the wart. 
5. As the plum wart is readily propagated on the wild choke 

cherry all such trees should be destroyed, and all of the warts upon 
the trees of the garden ( morello) chHry should receiYe the same 
treatment as those on the plum trees. 

SUGGESTION. 

·while the above remedies have proved effectual it is suggested 
that possibly a more harmless remedy may be found in the use of 
·sulphate of copper, although no experiments have been made with 
it to our knowledge. Applied with the hand pump in the spring, 
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before the leaves have unfolded, it would probably destroy all spores 
lodged in the crevices of the bark ; and used in concentrated solu­
tions with the brush it would probably destroy all warts that might 
start later in the season from the mycelium or spores remaining in 
the tissues during the winter." 

When applied to the young knots kerosene or linseed oil may kill 
them. This could only be determined by noticing whether new 
knots are formed around the old dnes. Painting the knots would 
certainly prevent the formation and spread of summer and winter 
spores and narrow the formation of new knots to sources of infec­
tion outside of the tree. The outside sources are wild and morello 
cherries. These should be destroyed. l\Ir. Knowlton sent us 
recently some plum and cherry twigs bearing knots that had been 
treated with kerosene three times during the season. They con­
tained no summer spores ( ascospores) and only imperfect (peri­
thecia) and no winter spores. The mycelium did not appear to be 
dead even on the young knots. This method should be tested 
farther and we hope those who raise plums will paint the knots with 
linseed oil. We shall do so and also try to discover the missing 
links in tbe life history of this fungus. 

REl\IARKS. 

It must be apparent from what has been said, tbat the tendency of 
the times is toward the use of chemicals, as preventive and direct 
agents, against the attacks of injurious fungi, and that the copper 
salts have proved the most efficadous. To apply these, spraying 
apparatus has become almost as essential as the plow and hoe. 
Great importance attaehes to a proper selection of apparatus for the 
different kinds of sprnJing, aod the right fungicide or insecticide. 
For this reason we have placed on exhibition a few pieces of spray­
ing apparatus, that have been tried by experiment station officers 
and recommended by them. These will be explained to any who 
wish information regarding them. 

It must also be apparent, that a knowledge of the life history of 
fungi is most important ns a basis for the application of remedial 
measures ; in 01 der that there be no waste of time and expense iu 
trying unreasonable methods or those that have been tried and found 
useless. With the name and life history of a fungus known ; with 
a knowledge of the remedies that have been tried and found worth­
less or useful ; with an intelligent plan of action based upon the life 
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history, the experimenter is prepared to begin on intelligent and 
hopeful warfare. The specialist has the apparatus and books and 
is better prepared than any one to give this information. 

It is a part of the work of the Station Botanist and Entomologist 
to study injurious fungi and insects. He will therefore always be 
pleased to name plants or insects sent, and give, if known, their life 
histories, and if not known he will study them and report. It is 
also his duty to impart information regarding remedies and their 
application and cooperate in trying new experiments. 

The Station Botanist and Entomologist desires to make himself 
useful in this capacity, but cannot be expected to take upon his 
shoulders the burden of exterminating the injurious insects and fungi 
of the State. It would be too great to bear. Even with a thorough 
knowledge of a pest, we may be largely at its mercy. There are 
often thrown .1round p&rasites, strongholds, that even man with his 
boasted strength cannot break d0wn. The Creator and not the 
entomologist should be held accountable for this. It may well be 
doubted whether man has dominion over the whole animal and vege­
table kingdom. We think he has his match in several injurious 
insects and fungi. ,v e must not, however, give up the advantages 
we possess, that have been gained by study, but make best use of 
the means at hand, striving by more careful researcb for greater 
advantages. Insects do not change much in their habits, but man 
aspires to higher achievements a.nd possibilities. Each year brings 
some new light, showing ma11 has not yet reached the limit of his 
dominion over the lower animals and plants and may yet succeed in 
putting all things under his feet. We heartily sympathize with the 
farmers and horticulturists in their warfare with injurious insects and 
fungi, and promise to be their faithful ally, hoping that persevering 
and patient research will finally bring their reward. 
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THE EXPERIMENT STATIO:N" AND ITS WORK. 

By D. H. KNOWLTON, Member of Advisory Board. 

EXPERIMENT STATIONS IN GENERAL. 

Agricultural experiment stations in this country are of recent date. 
They may be considered as the offspring of our necessities. There 
are several notable experiment stations, or experimental farms, in 
Europe, which have covered a large field of observation and study, 
and to 1 hem we are indebted for much of our knowledge of feed 
properties and values, as well as the crop producing values of 
manures and cultivation. The conditions of soil and climate in the 
United States are so different from European localities, that beyond 
certain scientific data, the conclusions reached had little practical 
value for the American farmer ; for to make many of the results 
available, they must be interpreted and adapted to our conditions. 
From the primitive methods still employed by the majority of 
European farmers, there is doubt whether these stations have really 
effec~ted any great change in European agriculture, and, as far as any 
great change has been brought about there, it is more largely due 
to the importation of the cheaply-produced crops from the United 
States, South America and Australia. At any rate, the changes in 
European farm methods have been less rapid than in this country 
where our farmers so generally read and study the agricultural 
papers. 

We have no desire to underrate the work of these stations, for 
they have been of great value, not only to Europe, but to the United 
States as well, for the results have been largely drawn upon by our 
agricultural writers and chemists. The data furnished have been of 
great value, but in order to utilize many of them there was need of 
experimental work in our own country. In the United States the 
increasing competition in the production of crops has necessitated 
many changes in farm methods. The first great question was how 
to produce crops the most cheaply, involving a knowledge of soils, 
their cultivation, and the value of manures. The next question is 
how to dispose of the crops after they are raised. If they are to 
be marketed, it is a matter of business, but if these crops are to 
be utilized in the growth and rearing o( stock, the demand for an 
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accurate knowledge of their feeding values becomes imperative. It 
is an old saying, that "necessity is the mother of invention," and 
the attempt to answer these questions gave birth to our agricultural 
experiment stations. The first one was established in Connecticut 
in 1875, and its early work in analyzing commercial fertilizers and 
publishing the results, saved thousands of dollars to the American 
farmer, who, until the fertilizer was used, was unable to determine 
whether he was purchasing old leather scraps compounded into a 
highly odorous mixture, or a valuable food upon which his plants 
would grow and thrive. So important was the work done by this 
pioneer station, that a demand arose for others, and there arc now 
no less than fifty established in different parts of the country. With 
such a trained corps of educated workers, the scientific features 
of agriculture are likely to be developed quite as rapidly as the 
farmers are educated up to their adoption. Under the general guid­
ance of a national station and the association of directors, which 
meets frequently for the discussion of methods and work, we have 
abundant reason to expect much from them in the future. 

MAIN-'E FERTILIZER CONTROL AND AG:RICULTURAL EXPERIMENT STATION •. 

Here in Maine our legislature, in the winter of 1885, passed an 
act locating and establishing the Maine Fertilizer Control and Agri­
cultural Experiment Station in connection with the State Coll~ge at 
Orono, and appropriated the sum of $5,000 annually for its support. 
This station existed for about two years and a half. Its work con­
sisted very largely of the inspection of the ~ommercial fertilizers 
sold in the State, and in conducting a few farm and feeding experi­
ments. As a matter of fact, the means were entirely inadequate 
for carrying on satisfactory experimental work. As a preparation •. 
however, for the larger work of the present station, it certainly did 
all we could expect, though some who had anticipated great results, 
without measuring their cost in money and labor, were disap-­
pointed. 

THE HATCH EXPERIMENT STATION. 

The "Hatch Act,'' so called from its author, establishing an agri­
cultural experimental station in every state, went into effect Oct. 
1st, 1887, and our legislature in consequence repealed th,e law 
under which the original station was created. Under the ''-Hatch 
Act," the sum of $15,000 ia annually appropriated for each sta.tion, 
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but for some reason the first payment was not available till Feb­
ruary, 1888. The law establishing the station makes it a depart­
ment of the State College, the general oversight being vested in 
the trustees of that in3titution. The college, in order to receive 
the appropriation from the government, must show that the fun<ls 
are wholly applied to agricultural research and experiment, and 
not to the general use of the college. In other words, the trustees 
of the college have charge of the funds, but expend them in car­
rying on the work of the station. 

Under the conditions of this law, the first work was to provide 
suitable buildings, and furnish them for the purpose intended. 
This used all the funds permissible under the law for the first year, 
and drew somewhat on the funds for the second. As a result, 
however, the station is now provided with good quarters, and is 
well equipped for experimental work. As already stated, the gen­
eral oversight of the work is placed in the hands of the trustees of 
the college, who, at a recent meeting, voted to create a ~'council" 
for the purpose of laying out the work of the station from time to 
time, subject to the approval of the trustees. The work of the 
council, as will be seen, is advisory, but as it is composed in part 
of the trustees, the recommendations are likely to be conclusive. 
Desiring to have the various agricultural industries of the State 
represented in this council, the trustees proposed that it consist of 
the President of the college, the farm committee of three from the 
trustees, the Director of the station, and his associates. The State 
Grange, the State Board of Agriculture, and the Maine Pomological 
Society were each invited to send a member of the station coundl. 
The council thus far has held two sessions, and we believe it is the 
intention to hold two sessions annually. By courtesy of President 
Pope, and the q,pproval of the executive committee, your speaker 
was elected to represent the interests of the Pomological Society. 

THE GENERAL WORK 01<' THE STATIUN. 

It is not the purpose of this paper to pass in review the work of 
the Station, for the opportunities for studying it have been too mea­
gre, even had I the desire to do it. It is a satisfaction, however. 
to note that while the work thus far has been preliminary, it now 
appears to be well organized. The various fertilizers sold in Maine 
have been analyzed, the results have been published for the benefit 
of the farmers, numerous farm experiments in growing crops by the 
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use of different fertilizers have been conducted, the vitality of seeds 
offered for sale in the State has been tested the past year, and with 
the live stock several feeding experiments- are being conducted, and 

some of the results have been made public. The diseases of farm 
acimals are made special objects of study by the veterinarian. a8 

well as the conditions ot food and shelter that secure good health. 
There are other features of special interest, but time will only 

permit re(erence to one or two lines of work of a general nature. In 
order to raise large crops, and to raise them cheaply, it is important 
to know what kinds of plant food a're the best for this purpose. 
Should the seeds be planted in the open field, no one can tell with 
certainty from what source all the plant food does come. To gain 
this knnwledge a series of experiments is being tried at the Station, 
called the "pot expPrimPnts." The problem to solve is, what makes 
the plant grow? Pots of suitable size are filled with ground glass, 
or clean sand, in which no available plant food is found; in the~e 
pots seeds of the same kind are planted; chemically pure water is 
used to water them. The pots must he marked and a record of 
every condition so far as known must be made. ·when the seeds 
begin to germinate, the several pots are treated with the various 
kinds of plant food in soluble form. One receives nitrogenous food, 
another potash, snother phosphoric acid, and others receive some 
combination of these. Results are closely watched and notecl fc;: 

reference, under which treatment does the plant thrive the best? A 
definite result may not be reached this year, but it is believed this 
line of work accurately followed for a series of years will give results 
in determining the most economical manures to apply to our various 
crops. 

SPECIAL WORK OF THE STATION. 

A few years ago. from some unknown source, a troublesome little 
insect settled <fown among us in l\Iaine. So small an insect was 
hardly noticed at first by our fruit growers, but when onr King 
Sweets and other summer favorites were foul)(l to be the abode 
of a clisagreeable maggot that woulrl peep out at one at every mouth­
ful. we began to feel uneasiness, and wonder what Lusiness the 
creature had in 1\Iaine apples. Year by year the inseC't spreafl on,r 

the State, till its presence is recognized in nearly every county, and 
an ahrm exists among fruit growers lest the Trypeta may min not 
only our autumn fruits. but spoil the sale for our winter apples. In 
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Professor Harvey's excellent work on. the Trypeta pomonella, we 
have another illustration of the manner in which our experiment 
station may aid the farmer. Already the Professor has brought to 
light the life history of this new pest, and before his labors are com­
pleted I anticipate he will prove the insect's worst enemy. 

As our Society is more especially interested in fruits, and as the 
raising of fruits is one of our most important agricultural industries, 
I will mention some of the work intended with reference to them. 
Requests have been made for the establishment of hrancb stations,. 
but it seems unwise to do tll'is at present. The first work of the 
station is one of organization, and until the work there is well in 
hand, it would be folly to attempt the running of branch stations. 
This work of organization, by the way, is one of many intricacies, 
whose difficulties can only be hinted at when we say that no chance 
work can be permitted. First of all, before a successful experi­
ment can be undertaken, the one who has charge of it must have a 
clear-cut idea of the results sought for, as well as the manipulations 
by which they are to be reached. Conditions have to be considered 
at the outset, and measured, so to speak; then at every step there 
must be the greatest accuracy, and records of the whole must be 
plainly kept. Then from the data recorded, conclusions may be 
drawn, or perchance the experimenter finds he has failed to recog­
nize some of the conditions, and the ground has to be gone over 
again. ~ or is it safe to accept the results reached in a single sea­
son as conclusive. Not many years since, Dr. Sturtevant con­
Jucted some interesting experiments in planting corn grown on 
different parts of the cob The first year's results showed that the 
tip kernels possessed the greatest germinating power, and gave the 
largest yield. This was perfectly astounding, for our fathers taught 
us years ago to give tip kernels to the pig~. The experiments 
seem to have been well conducted, but the next year, alas, the 
results reached the first year were all set at naught, and in suc­
ceeding years, we believe, the experiments confirmed the practices 
of our fathers. 

THE PROMOTION OF FRUIT CULTURE. 

Fruit culture, although one of our important industries, is rapidly 
increasing in extent. In Aroostook and other parts it is in its 
infancy. There never has been a time in the history of the Society 

when there were more inquiries, searching aft.er the best varieties 
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for profitable culture. At our exhibitions and public meetings, our 
members are "under fire" all the time. It is impossible to give all 
the information sought, but it is believed the station may come to 
our aid now, and -'lend a hand.'' Having in mind that the station 
should begin its work at once, nursery stock was ordered from 
Ellwanger & Barry, and last spring, trees and plants were set as 
follows: Thirty-three varieties of apples, thirteen of plums, seven­
teen of strawberries, six of grapes, two of currants and one of 
gooseberries. Of the trees, two of a kind were set, and of the 
small fruits, six or more. l\Iore trees will be set the following spring. 
,vith hardly an exception, every tree and plant grew, and aftAr a 
single season's growth, one rarely sees a handsomer lot. Scions 
were cut from these trees so far as possible, last fall, and these are 
now stored, ready for distribution throughout the State. From the 
small fruits, plants will be propagated the coming season. Tbe 
object of the distribution is to determine the adaptability of varieties 
to the different parts of the State. These scions will be set undei' 
the direction of the station officers, and records will he kept. In 
this way, it is believed, a fruit list will be made up that will prove .. 
far more reliable than any that can be made from results obtained"' 
in a less thorough manner. 

It is already well known that most varieties of apples grow and 
thrive in the State, but it is not yet known what the limits of suc­
cessful growth of these varieties may be. I have often thought this 
would be a good work for our own Society to do, but the amount of 
labor involved in it bas held me back from attempting it. I could 
make the beginning, but the next secretary, unless the funds of the 
Society should be largely increased, could not be expected to follow 
it up. But I am glad to know the station will undertake this work. 
The plan is simply this: The Baldwin, for instance, is the variety. 
First, in a suitable book for the purpose, the history and description 
of the variety are placed; the general conditions of soil, location, 
etc., under whieh it is known to succeed ; then the conditions under 
which it does not succeed. Then record, from known results and 
results to be obtained, the actual areas in which the variety flourishes. 
It may also be proper to record any peculiarities of the variety which 
may be developed in any section ; its quality, its liability to attacks 
from insects and diseases, hardiness, etc. This kind of labor, fol­
lowed for a few years, will give us a fruit map, so to speak, of the 
State, and something that will be of great value to our interests. 

8 
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The field for experimental work is of large extent. It is two-fold 
in its nature, scientific and practical. It may be seientific and not 
practical, and again, it may be practical and not scientific. The 

grand object of the promoters of the agricultural experiment stations 
was to make them of practical value to the farmers as producers of 
the sustenance of lire; and secondarily, of importance to the world at 
large. There has apparently been more or less confusion among the 
stations in formulating the work to be done, but the general organ­
ization of the stations will remedy this confusion, and give unity to 
their purposes and plans. The directors of the stations are men 
who have been selected for their several positions in consequence of 
their scientific attainments. They are, so far as we can judge, dis­
posed to make the general work of the stations practical; at the 
same time, they are quite unanimous that it shall be scientific. 
This suggests the tendency, which in some of the stations is already 
too apparent, to make them purnly scientific. The station officers 
are engaged in study and research, and are disposed to learn all 
there is of importance on the subjects under consideration. They 
are associated in their work, and know little of the necessities of 
local agriculture, and there is good reason to suppose they will be 
likely to pursue only those investigations that are most congenial to 
their tastes. There is certainly a tendency that way, not premedi­
tated, but perfectly natural. There is only one remedy for this, and 
that is, to have the interests of the farmer brought home to them. 
In our own station, the officers are sincere, earnest workers, and 

express the wish to undertake the lines of work most important to 
the farmers. But if the farmers fail to make known to the officers 
of the 8tation what work they ll"'ed to have done, it naturally follows 
that the station officers will select their own work. Thus far, there 
have been two meetings of the council. Your society was the only 
organization, outside the college and station, that was represented. 
Probably there will be no meetings in future of equal importance, as 
at these meetings the future work of the station was agreed upon. 
Should this policy continue in the future, the results may not be 
entirely satisfactory to the farmers. 

REPRESENTATION OF IMPORTANCE TO THE FARMERS. 

There is only one remedy for this, and that is, to secure in some 

way representation at all the meetings of the council, where the 
work done is subject to criticism, and future work is discussed and 
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laid out. The station pays the expenses of the members of the 
council, but no provision is made beyond this. It may be advisa­
ble that the bodies which have been invited to send a member to 
the council, should pay their respective delegates a reasonable com­
pensation for their time. There are few in this busy world who can 
afford to leave their work tor several days without some pay. By 
all means, secure representation at the meetings of the council. 
The results may not be so apparent as they sometimes are when a 
few politicians manipulate the party caucuses, and thereby deter­
mine vast State and national interests; but the interests of the 
farmers may be involved in all the e5sential details that go to make 
up the warp and woof of profitable production. 

In conclusion, I have endeavored to give you briefly the origin 

and h.istory of our experiment station. I have shown you somewhat 
of its work. I have also called your attention to the tendency of 
the station to engage in purely scientific investigations, and pointed 
out to you the only way in which you can insure work there tliat 
sllall aecord wi •_b your interests. This leads me to say that, to the 
full extent permissible, every farmers' organization should be repre­
sented in its management, but it is useless to send mtn there who 
have not the ability to discern our needs, or who may be indifferent 
in pressing them before the station officers. The institution was 
intended for your benefit; in short, it is yours. Your representatives 
should first of all be in full sympathy with your work. They should 
be men of education and sufficient mental calibre to comprehend the 
work needed, to measure the interests involved, to see beyond the 
experiments the object sought for. Last, hut not least, they should 
be men who have the courage to insist upon having work carried on 
that is strictly agricultural, for it matters not how good the heart 
may be, how clearly the object may be comprehended, if there is not 
behind it the working faith that perseveres unto the end. 

MAIN"E FRUIT GROWERS' EXCllA~GE. 

During the State .Fair .Meeting, President Pope presented the 
following paper : 
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HOW SHALL WE MAI~'l'AI~ THE PRICE OF )LU~E APPLl-1~8? 

By CHARLES s. POPE, )fanchester. 

Is there any profit in orcharding? This question which we have 
beard so many times of late, bas set some of us to thinking that 
it is time to change our methods, or we must give up the raising of 
apples altogether. l\lany orchard is ts in this section the past year 
did not receive enough to pay the expense of handling. Others sold 
for a good profit. :Now why should there be this difference? I 
have just visited one of the largest orchard is ts in Kennebec county, 
to learn, if possible, how he obtained $2 .25 for his Bald wins when 
the buyers were pa:ving $1.00 only. From what I could learn the 
great sec:ret was perfect sorting and careful packing, and then ship­
ping direct to England. 

Apples from l\laine have been in good repute in England, and the 
price. generally higher than for apples from any other section, but 
the returns last year must have been anything but satisfactory to 
most of the shippers. When the price is low the fruit grower will 
be very careless in handling his f, uit, both when picking and pack­
ing, and the majority think the more poor apples they can crowd 
into the midcHe of a barrel and have it accepted by the buyers the 
better. The buyers in our section are very careless and will take 
almost anything if it can be purchased low enough. They will put 
a few good apples at the top and mark it with a string of X's, and 
sometimes are fortunate enough to get a little profit on such a lot. 
Very few of them did last year. This ruinous policy must be stopped 
if we expect to keep up the reputation of Maine apples. 

With the present methods of selling, what inducement is there for 
an orchardist to pack his apples in good shape? Unless he is an 
extensive grower, his apples are lost, comraratively speaking, in 
the thousands that are shipped, and he gets small returns for his 
pains. From the appearance of apples, as they are opened in the 
auction rooms in Liverpool, it would seem that the science of pack­
ing apples correctly is understood by very few of our people. It is 
surprising what an immense amount is lost by poor packing, causing 
what tbey call "slack" and ""wet'' and the question is, how shall we 
remedy this and obtain a fair price for our f1 uit? 

l\1any of our large orchardists, by careful sorting and packing, 
have obtained a reputation in our local markets, and the name of 
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such grower on a barrel of apples is sufficient to sell tbe same at a 
good price, even without the trouble of inspection. Now we wish 
to do the same thing abroad. But who of us raise enough to make 
any show in the thousands which are sent across the ocean? 

The plan which I shall present to you this evening is this: That 
we form an association of fruit growers which shall oblige all its 
members to sort their apples according to a set standard. This, we 
think, can be done by appointing inspectors who shall show the 
several growers how the apples must be sorted and packed. Each 
brand will then be marked with the asrnciation brand or label giving 
the name of the grower, requesting the party who buys the fruit to 
notify our secretary if the fruit is not put up according to our stand­
ard. This will be a check on those who might be disposed to cheat. 
vVe believe the brand of such an association, if properly managed, 
with efficient officers, would be a guarantee for good fruit well packed, 
and would give us a reputation and a profit, instead of a loss in 
handling our apples. 

I think it is time for us to leave the middlemen, not that they are 
getting rich at our expense, but because of their disastrous methods 
of sorting. vVith the carelessness of most of the buyers in sorting, 
our State must soon lose her reputation for first-class apples. Xor 
is this all; we are losing money all the time by this pinching policy. 
Two-tllirds of the apples.would bring more money, with less expense 
by far. '\Ve must have better sorting. better packing, and thus less 
loss by rotting, wet and slack-packed apples. 

The officers of the association should keep its members informed 
of the state of the market and give them the names of reliable firms 
abroad to whom they can ship direct, and such other information as 
shall enable them to sell in a good market, at a fair price. 

But to return. How will an association benefit the fruit grower? 
First. By teaching the µroper methods of sorting and packing. that 

the fruit may arrive at the market in such shape tllat the loss will not 
eat up all tlle profit 

Second. By allowing only first-class fruit to be put in as Ko. l, 
and obtaining a better price, and in a few years establishing a rt>1rn­
tation which will command lligher prices. 

Third. By selling direct to the wholesale dealers and saving two 
or three commissions. 

Large interests are involved in this, and if the fruit growers are 
sufficient~s interested it is important tllat measures be taken at once 
for an organization of sucll a society. 
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TI.Je address was referred to a committee consisting of J. vV. True, 
H. W. Brown and C. H. George. At the winter meeting the com­
mittee reported as follows : 

OUR :N"EED OF ORGANIZATIOX. 

By J. W. TRUE, Xew Gloucester. 

It is needless for me to take up your time in trying to prove that 
united effort in an) given direction to accomplish any definite results 
can be done in very much less time, than as though each individual 
was working on a plan of his own, even if that plan was to work out 
the same desired result. ·whenever a condition exists that tends to 
affect the interests unfavorably of any considerable number of people, 
especially in this free conn try of ours, the subject begins to be 
agitated, talked over, plans made, and not a few tried, to change 
those conditions, and in some cases they succeed to quite an extent; 
hnt when the subject is too large, extends too far and one life is 
not long enough to accomplish it, then men turn to each other and 
unite their efforts with a single aim toward the accomplishment of 
that much desired change for the better. 

Now the question that confronts us to-day is whether our l\Iaine 
apples shall be made to maintain and improve their reputation in the 
foreign markets-and how it shall be done. In the first place let us 
consider for a moment whether unrler existing circumstances this 
condition is being accomplished. ·within the last two or three years 
it has been the custom for a few men known as shippers to buy up 
or engage all the Maine apples they positively can early in the 
season, so that in a short time after the crop is harvested, nearly all 
of it passes out of the producer's hands and into the hands and 
under the control of comparatively a few men, and each individual 
fruit grower tries to sell his stock to the best present advantage to 
himself, and for that reason it has become the rule to sell bis No. 
l's and 2's just as they come at the same price,. ( with the exception 
of the culls) with the understanding that the buyer is to pack them, 
and the universal testimony of the producer is that the packer takes 
them very nearly to an apple, puts in apples that they should not 
think of selling. In fact, I heard one packer say of another that 
"he put in apples that he would be ashamed to offer to his cow." 
The producer is pleased with the transaction, he sees a part of the 
barrels marked with a pencil No. 1 B, for Baldwins, or No. 2.B, etc., 
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and thinks it is all right, but before those barrels go onto a steamPr. 
they are regularly marked with stencil plate. I have recently talk(•d 
with two parties that happened around when their apples were being 
marked, and it read something like this, the No. 1 B's were marked 
Fancy Maine Baldwins, the No. 2 B's were No. 1 Extra .J'Iaine 
Baldwins, and one of them (who has sold 200 barrels this year) said 
that he should be a little diffident about standing before the .consurne1· 
and acknowledge that he was the producer of that barrel of No. 1 
E:ctm 1lfaine Baldwins. 

Then again, the shipper is in a hurry to buy so as to get all he 
wants, and the farmer is anxious to have them packed at once w as 
to avoid loss by shrinkage, and a large quantity is barrelled up 

before they are wanted to ship, and we personally know of lots that 
were bought before the crop was all gathered, to be packed at once 
and they had not all been shipped, February 1st. Another lot that 
was packed early was partly re-packed, the balance just opened and 
the decayed ones that were in sight picked out, the head replaced. 
and sent to market in that condition. ,vhat shape must those 
apples he in after their trnnsportation to a foreign market when they 
reach the consumer? One of the obstacles to a reformation in this 

business is that the producer appears to lose nothing at the time ; 
in fact, be feels that be is the gainer in two respects, the packer takes 
all his apples and takes them at once. If there is a loss it appears 
to fall on the buyer, but if he makes but a small margin on each 
barrel by handling large quantities he makes money out of his win­
ter's work. The loss to the producer comes in later. The Maine 
apple does not stand quite as high in the market as those from some 

other localities, notably Canada; the buyer cannot pay quite as high 
a price next year, but he will buy and pack the same as the year 

previous, giving satisfaction to the farmer as before. It, should be 
our aim to change all this. ,ve produce or conlrl produce as fine 
apples as are grown in any part of the world, and what we desire 
is to have some Fi_ystem hy which our frnit may be packed uniformly 
and marked honestly, so that when a barrel of apples is ready for 

market the producer could stand before the consumer and acknowl­
edge witllout a blush that he raised, packed and marked those apples. 
"\Vhen we have accomplished these results the price will improve 

from year to year over other stock that is sent under present con­

ditions, and in order to achieve this we must have organized effort, 
have an inspector to look after and instruct the farmer in a uniform 
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method of packing and marking. An association must be formed 
with officers, rules and regulations which the officers must see 
enforced, and the more strict the enforcement the better will be the 
results. It possibly might be thought best to send an agent to 
Europe to inspect the markets and to represent the association in 
the matter of business and perhaps as time goes on it will be thought 
best to establish a Fruit Exchange with store-houses arranged for 
tbe cold storage of our apples. There are great possibilities for 
such an organization, but the first great object is to get started, even 
if in a small way, and then by feeling our way along and finding out 
just what we want we will have courage to take hold of the more 
formidable problems as they may present themselves. We here­
with present a few articles and rules under which it seems to us we 
could form such an organization as we believe would be of great 
benefit to the fruit growers of Maine. 

BY-LAWS. 

We, being fruit growers in the State of l\laine and desirous of 
improving the quality of onr fruit and arranging for a more uniform 
method of packing, marking and disposing of the same, hereby form 
ourselves into an association for that purpose and agree to be gov­
erned by the following by-laws: 

ARTICLE l-.1Vame. 

This Assoc:iation shall be known as the l\Iaine Fruit Growers' 
Association. 

ARTICLE ll-Menibersh ip. 

SECT. 1. Any fruit grower may become a member of this Asso­
ciation by paying a membership fee of -- dollars. 

SEcr. 2. Each member of this Association shall pay an annual 
assessment of -- dollars. 

SECT. 3. Any member violating any of the rules or by-laws of 
this Association upon complaint coming to the Secretary, shall 
receive a notice from the Secretary, stating the complaint, with a 
request that more care be used to observe the rules, and for second 
complaint shall be given a hearing before the full board of officers 
of this Association, and if, in their judgment it be for the best 
interests of the Association, the member may be dropped from the 
roll of membership. 
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SECT. 4. Every member of this Association shall be entitled to 
one vote. 

SECT. 5. Any member may vote by proxy provided he give notice 
to the Secrntary of this Association. 

ARTICLE Ill-Qffecers. 

The officers of this Association shall consist of a President, Yice 
President, Secretary, Treasurer, and a board of three Trustees, the 
President and Secretary being members of the board ex-o.-{ficio. 

ARTICLE IV -Duties of Officers. 

SECT. 1. The President shall preside at all meetings of the Asso­
ciation and shall be chairman of the Board of Trustees. In the 
absence of the President his duties shall be performed by the Vice 
President. 

SECT. 2. It shall be the duty of the Secretary to keep a record 
of all the proceedings of the Association and .')f the Board of Trus­
tees; to give to all members a proper notice of time and place of all 
meetings of the ~ame. 

SECT. 3. The Treasurer shall have charge of all the funds of the 
Association and shall disburse the same in accordance with a vote 
of the Association or by order of the Board of Trustees. He shall 
give bonds for the faithful performance of his duties if required so 
to do by the Board of Trustees. 

SECT. 4. The Board of Trustees shall have a general supervision 
of all the affairs of the Association. They shall establish a standard 
by which all fruit sold under the Association brand, shall be packed 
and marked. 

ARTICLE V-Election of Qfficers. 

SECT. 1. The election of officers shall take place at the annual 
winter meeting of the '' Maine State Pomological Society" unle$S 
otherwise ordered by the Board of Trustees. 

SECT. 2. All officers shall be elected by ballot. 

ARTICLE VI-Term of Ojfice. 

The term of all officers shall begin when chosen and continue one 
year or until their successors are chosen. 

ARTICLE VII-Quorum. 

-- members shall constitute a quorum to do business. 
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ARTICLE VIII-Aniendnients. 

All amendments of the "By-Laws" may be made by a majority 
vote of all rnem hers present. 

DISCUSSIO~. 

~fr. G. F. HA1rnoND. It is well known that the present method 
of disposing of our apples is a very faulty one. We now sell to 
middlemen who purchase for shipping to foreign markets and there 
are twofor three profits on them before they reach the consumer. ,v e desire to reach the consumer more directly. The fine flavor 

and high color of our apples gives them a value above those raised 
elsewhere, and we should be able to dispose of them in:such a way 
as to get the benefit of it. 

l\lr. H. ,v. BROWN. As a member of the committee I have tried 

to learn something about the praetical working of other torganiza­
tions similar to the one proposed, but have not succeededJin learning 

much that can be of value to us. As a general thing these fruit 

exchanges are nothing more or less than commission houses,L;,They 

receive fruit from various quarters, place it in their store-houses, 
assort it, and in selling put their own special brand on the best 
fruit and sell the remainder as ordinary. The buyers that go 
through the country seem anxious to get everything regardless of 

quality, and so manage them as to make a large profit. We must 
organize a society if we can, but it is a matter of great difficulty. 
,v e want to make some arrangement to handle and manage our fruit 
so that we can stand behind it ourselves. ,v e must establish a 
market where we can obtain first-class prices for first-class fruit, but 
I hardly know how it is to be done. ·when farmers are satisfied 

with what they are doing ancl getting, it is hard to get out of their 
present tra<:k. 

Dr. G . .M. TWITCHELL, For a series of years some of the patrons 

of Northern Aroostook have massed their wool, placing it in the 
hands of a representative of the order to he sold, and have realized 

from two to five cents a pound more than was paid to others. I 
merely mention this to show what you can do in a similar manner 

by combining for the sale of your apples. 
l\lr. PoPE, I think there are a few fruit growers here who feel 

that such an association is desirable, but it will require much wisdom 
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to make it a success. It cannot be done unless we take hold of it 
heart and hand. Our people are so well satisfied that they cannot 
look ahead. Our reputation now is below that of New York and 
Canada and yet we can raise as good fruit as they. Our buyers 
have been buying the whole crop, putting the poor apples in the 
middle of the barrel and the good ones at the top and bottom, and 
we are the ones to suffer in the long run. ,v e have great difficulties 
to meet in organizing an association. How is it g-oing to be possi­
ble-to prevent a man from putting in bad apples and marking it with 
the brand of the association? If we could raise capital enough to 
provide for bringing the apples all together to one point and having 
them assorted or inspected it might do, but that would be very 
expensive. Not a quarter part of the growers of apples know how 
to pack. Some pack too loosely and some too closely. 

l\lr. KNOWLTON. I do not rise to discuss this matter now, but to 
impress upon you and those present the importance of the subject. 
I think onr president has touched the key-note exactly, in combining 
his remarks with those of l\ir. True concerning the satisfaction of 
farmers with the prices they are receiving this year. The question 
is not about this year, but looking forward into the future what is 
it that is going to sell Maine apples in competition with those of 
other places? If I were a large grower of apples I would not risk 
my reputation in the hands of men who go through the State and 
buy apples for speculation. The only safety in past years for large 
growers, has been to pa0k the apples themselves ancl place them 
where they could get good prices. I will refer you to the case of 
our president here in illustration of the point. His apples have sold 
from one dollar to three dollars a barrel in excess of the general 
market price because of the reputation he has won. I will call upon 
my friend, Mr. ·Whittier, to give us his experience. 

Mr. ,vmTTIER. I would say that the bi.st way that I can do is 
only to market my best apples in a green state and evaporate the 
inferior ones. I take the same pains with the evaporated apples as 
with the green apples so as to establish a reputation for them. By 
keeping the inferior apples for evaporating I get as much for the 
choice apples as I could for all together as they are usually handled. 
It has previously cost me about two and a half cents a pound for the 
labor in eYaporating. This year I have obtained a better evaporator 
and it has only cost me about two cents. This year I got a little 
over seven pounds to the bushel of apples. The whole cost amounts 



124 STATE POM:OLOGICAL SOCIETY, 

to just about three cents. That would be about twenty cents a 
bushel. Last year the evaporated apples would sell for nine cents 
a pound, but this year they bring from nine to twelve cents. 

In most years it does not pay to send fall fruit to Boston. Only 
once in a while will it pay to send second quality apples to Boston. 
One-half of the apples 'Y .... hich I evaporate would pass for a second 
quality and the remainder such as we would feed out· to stock or 

make into cider. 
Question. How small apples do _you put into your No. l's? 
l\Ir. WHITTIER. That depends upon the kind of fruit and the 

quality. In the case of Baldwins I would put in an apple two 
inches in diameter if it were fine and smooth. 

l\Ir. KNOWLTON. I am thankful to l\Ir. "'Whittier for establishing 
a point in connection with this matter of a fruit exchange. He is a 
large grower of fruit and does not care whether we have an exchange 
or not His apples are going to sell first anyway. But there are 
few who raise apples enough to get the reputation of Mr. \Yhittier 
even if they exercise the same care. 

Now the idea of this fruit exchange is to meet just that point, so 
that the man who raises ten barrels or even two or three barrels by 
following the directions given may have the advantage of just the 
same reputation that Mr. ,Vhittier has won for his fruit. 

I am not willing that the matter be dropped here. I do not 
desire to press the matter at this time, but that it shall have further 
consideration, r move that the committee be continued, so that 
if they see any way to carry the matter further in the future they 
may do so and bring it before some future meeting. 

[In accordance with this motion the committee was continued for 
the ensuing year and the matter referred back to them for further 

consicteration.-SECRETARY J 
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REPORT OF COlDIIT'l'EE O~ ~EW FRUITS. 

D. H. KNOWLTON of the Committee said: There are many dif­
ferent varieties of apples sold in this State by agents, some of which 
are net known to the officers of the Society. ,v e have a great many 
enquiries from farmers from time to time. 

l\fy attention has been called to the ,v ealtby apple. You are all 
aware of its beauty and excellence. An objection is that it drops 
badly, but it is claimed that if picked as soon as it is ripe it will not 
drop any worse than other varieties. If picked at the proper time 
it will keep till late in winter. 

l\Ir. BLossmr of the Committee: I wish to call attention to two 
varieties of apples which have been confused. Agents have gone 
over the country and represented the Stark and the Starkey as the 
same apple. They have been placed on exhihition at the State fairs, 
both as the same apple. The Starkey originated in Vassalboro', 
Maine, on the farm of Moses Starkey. It is very vigorous and 
hardy. Its season is from October to January. The Stark is of 
unknown origin. I raise the Stark. ·when the trees first came into 
bearing I recommended it, but I find that the more I raise it the less 
I like it. Its greatest fault is that it drops from the tree early in 
the season which is a fault for a late winter apple. I have no apple 
that the codling moth seems to take to so much as to that. I will 
speak of an apple grown in some parts of the State and which should 
be grown more than it is. The tree is hardy, and there are few 
better apples in the State of Maine. It is the l\lilding. It is an old 
apple, having been raised to some extent for quite a number of 
years. I find we can raise this variety in plfwes where we cannot 
raise the Baldwin. 
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RUSSIAN FRUIT. 

By Dr. T. IT. HOSKINS of Vermont. 

I suppose that this subject which has been announced is one upon 
which there is as little general knowledge as any subject in pornology. 
In all the great fruit growing regions there are established varieties 
and there is but little desire for new ones. There have been attempts, 
on the part of tree agents, to introduce Russian apples in districts 
where they are not required. We may state, in the first place, what 
is meant by Russian fruit. 

About fifty years ago three varieties were introduced from Eng­
land, obtained there from 8weden and introduced as Swedish apples; 
the Duchess, the Red Astrachan, and the Alexander. Some other 
varieties were brought at the same time, but did not attract so much 
attention. The Red Astrachan was found to succeed equally well 
in Maine, in Louisiana, and on the Pacific coast. It originated in 
the Province of Astrachan where the climate is not so severe as 
here. It is not strictly an iron clad variety. The Duchess of 
Oldenburg got an almoat equally wide jistribution. It has proved 
better in quality, and the farther north it is grown the larger and 
better it is. I sent Mr. Downing a specimen of it and he was so 
struck with it that he sent for scions, but afterwards found that it 
was the same as his own. 

The first Russian apples introduced proved very satisfactory, 
because they are susceptible of being successfully grown in so many 
different locations. An attempt was made to have other varieties 
imported from Russia and an appropriation was made by Congress 
for that purpose. Between two and three hundred varieties were 
imported and distributed. The distribution ,JVaS made, as is usual 
among Congressmen and their constituents. They should have been 
distributed among nurserymen and responsible and interested parties. 
The parties who received those varieties must have thrown them out 
of doers or burned them up. At all events, out of 300 kinds 
imported I do not know of more than about forty now in existence. 

About eight years ago the people of Iowa, feeling the necessity of 
hardy varieties, sent the professor of their horticultural school to 
Russia. He visited all the fruit districts and brought home a good 
collection, as numerous as that of the government. A neighbor of 
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of mine, over the Canada line, also brought from Russia a good 
collection. 

The Alexander is a very popular apple, and the Duchess sells as 
high in market as the Gravenstein. This is surprising to son10, hnt 
it must be remembered that only a small portion of our appli::s are 
used for dessert purposes. By far the larger part are used for 
cooking. The Russian apples are not, as a class, inferior. The 
most of them are early bearers, and the fruit averages large and 
handsome. A fair proportion of them are of fair dessert quality. 
Perhaps the proportion is as great as in our American apples. 
There are a dozen out of the Russian varieties better in quality than 
the Bdd wins. 

The Russians handle their apples with greater care than we do, 
and in that way they are able to keep them very well. Our apples 
are so good keepers that we are in the habit of abusing them. 

Their season is very short and filled with vivid sunshine. The 
apples must mature quickly and be gathered early in September. 
In sweet apples, and nice early apples the Russians 2re well supplied. 

I think that out of the two or three hundred Russian apples 
imported and now heing tested in the Northwest we shall have an 
sbundance of good fruit for supplying Aroostook county with all they 
will need. I think for Aroostook, the Wealthy will take the place 
of the Baldwin. 

In regard to the other tree fruits of Russia we know but little. 
The Russian pears are evidently a distinct variety or a distinct 
species. Some of them have a very thick, glossy leaf. I think they 
are descended from the stock of Northern Asia. They show a wide 
difference from our pear trees. In their vigorous growth of foliage 
and exemption from the injury of insects and fungous growth they 
are quite wonderful. I have trees ten feet high that were brought 
over in 1884. 

The Bessemeanka is grown a great deal in Germany. l\fy own 
trees have blossomed two years but I have only obtained a single 
pear. There is quite a discussion with regard to the quality of this 
pear. It seems to be the principal pear in Russia as the Bartlett is 
in New England. 

There is a great number of Russian plums and a great choice 
among them. I have fruited only one kind as yet, called the Early 
Red. It is of good size and somewhat larger than the Lombard. 
In ripening. it first becomes yellow, then purple and then red. The 
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plums of Russia do not seem to be so different from ours as the 
apples and pears. 

The cherries come largely from Northern Germany. Several 
kinds we have proved to be hardy. They belong to the Mazzard 
family. They are cherries that grow and improve after they are 
colored. If you can protect them from birds till they are ripe they 
are good, for an acid cherry, as good as any I know. They do not 
grow very high but bear profusely. 

DISCUSSION. 

Mr. KNOWLTON. Do you consider the Keifer pear adapted for· 
Maine? 

Dr. HosKINS, The Keifer pear and all that class of pears, are 
better the farther south they are grown. In New England they will 
never be of any use except for cooking purposes. Probably the 
Keifer is the best cooking pear known. Pears generally lose their 
flavor in cooking but the Keifer is improved by it. 

l\lr. KNOWLTON. The question is whether we wish to buy for 
Maine, a pear that only possesses good cooking qualities? 

l\Ir. PoPF. I have fruited that pear half a dozen years. The 
best I could do bas been to get one pear, the size of a hen's egg, 
and a meaner pear never was grown. I did not try to cook it 
because I did not think it was possible. 

Dr. HosKINS. That flourishes in the Southern States, but will not 
do well even so far north as the Middle States. 
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l\IAI~E FRl.JI'r AT 'fHE BAY STATE FAIR. 

By HENRY w. BROWN, Newburg. 

The officers and members of the l\Iaine State Pomological Society 
collected and sent an exhibition of apples to the Bay State Fair, held 
in Boston the second week in October, 1889, of which I had the 
charge. The collections and display of apples were fine, being 
shown in a very high, attractive, W!:'11 lighted building with plenty 
of room. The number of entries in the apple department was large, 
there being several entries in the collections and a very large nnmber 
of entries of single plates. The apples were all shown on large flat 

plates with just twelve specimens on a plate. This feature added 
rnn('h to the fin, display. The largest collection was exhibited by 
\Varren Fenno of Revere, l\Iass., and consisted of fifty-two plates 
of apples and pears. The tirist premium of $50 was awarded to 
him. The Maine State Pornological ~ociety in this department had 
twenty-eight µfates and received the second premium of $30. The 

Society also took premiums on ten single plates as follows: Charles 

S. Pope, Baldwins, $3; E. H. Keniston, Famense, $3, Porter, $3, 
Ton:pkin's King, $3, R. I. Greening, $2; A. N. Goodrich, Garden 

Royal, $3; C. B. Nottage, Pumpkin Sweet, $2; H. W. Brown~ 
Maiden's Blush, $2; Mother, 3; Talman's Sweet, $3. 

There were aµples in the collection grown in different parts of the 
State, among which was a plate of Mcintosh Red from Franklin 

county. Tliere was no plate in the er\tire exhibition of fruit that 
attracted so much attention from visitors as this. It was superla~ 

tively fine. 
In addition to this report I will call attention to some of the 

exhibits I noted while at the fair. The display of pears was very 
large and fine. There mrn,t have been nearly four hundred plates, 
from the smallest Seckel to the large Duchess. Of the latter variety 
there were twenty-eight plates, from which it was not an easy matte1· 
to pick out the best. The committee selected eight plates which they 
considered the best, and put them-in the scales in order to get the 

three heaviest, on which to place the premiums. The lightest tipped 
the scales at thirteen pounds two ounces and the heaviest at thirteen 
pounds four ounces. Four of the heaviest on this plate weighed one 
and one-fourth pounds each. The Louise Bonne de Jersey came ne~t 

9 
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in order as to size, and the showing of this variety was large. But 
for beauty the Sheldon takes the lead ; there was a very large;exhibit 
of this variety, all being placed on large~platters on a table together. 
They looked very fine and they were nice ; I know by the eating of 
some of them myself. There were a great many other varieties of 
very fine looking pears. This part of the exhibit alone was worth 
going a long way to see. 

The apples of Massachusetts are not so good, or, at least, not so 
fine looking, with few exceptions, as our Maine apples. The Bald­
wins, Rhode Island Greenings, Snows and many others seemed to 
spot very badly, more than I ever saw them at home. The Graveu­
steins and Hubbardstons of Thlassachusetts are very fine. l never 
saw any in our own State that were nearly so fine. I toolc. a 
specimen of Gravensteins with me from home and it was the best that 
I ever saw, but when I got there found that I was far behind in that 
variety. Of new varieties I saw but one that promised very much, 
and that was a Russet, which in shape resembled the Worcester Russet. 
The color was a leathery or a little of the reddish cast. It seemed 
to be a very fine apple. Flavor sub-acid. The committee 'gave it 
the name of Fletcher Russet. 

The :flowers and plants in the exhibit were very good, especially 
in the potted plants, of which there. was a very large show of large 
and rare plants. The cut flowers were arranged aLout the same as 
we arrange them at our fair, and although not so large a display, 
perhaps, as we usually have, but being displayed in so large a hall 
with plenty of room to move around .them, they made a very fine 
show. In the center of the hall there was arranged a lily pond that 
looked very nice. It was arranged:by inserting the stems of the 
leaves and flowers in bottles and sinking3them so that the flowers and 
leaves would float on the water. 

The show or exhibit of f arm:productsZseemed to be made mostly 
by market gardeners, and it was very large and the finest that I ever 
saw. There was about everything in the vegetable line, also many 
kinds of corn, beans, peas and .. grains of most all kinds. One thing 
I noticed in particular, every articleishown in this department was 
of the very finest quality, not large.or overgrown as we usually see 
at our fairs, but of just the right size for;table use, and really about 
the smallest beets shown took the:first'prize. 
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NEW V.ARII<.:TIES. 

By' S. G. SHURTLEFF. Sonth Livermore. 

So many new varieties of fruit are advertised every year that often 
it is 'quite difficult to decide what to seleet. Many nurseryp:ien are 
not reliable, and, without waiting to test, new varieties, often offer 
them to the public with extravagant recommendations. With occa­
sionally an exception they usually do not come up to the recom­
mendations and prove to Le inferior to older and well known sorts. 
As they always charge high prices for new varieties such nursery 
companies and their traveling agent:,, find it more profitable to sell 
such stock, and generally find the people more willing to huy it. 
There is too much humbugging done in this business, and doubtless 
will be so long as so many people are so easily taken in. Experi­
enced fruit growers are ::,hy of new varieties, but the majority of 
people have to depend upon the recommendation of the tree agent, 
or of unlrustworthy catalogues. How the Jessie strawberry was 
boomed a _year or two ago-w Lich proved inferior to all the older 
varieties. With mt- it proved absolutely good for nothing. More 
new varieties of ~trawberries are sent out every year than of any 
other fruit, and nearly all of them prove disappointing. Two excep­
tions that may be mentioned here are the Haverland and Bubach. 
The former seems to give general satisfaction in productiveness 
wherein new varieties usually fail. The Bubach is also very pro­
ductive, of very large berries. But the claim that has been made, 
that it is the coming market berry should be taken with caution as 
it is soft for shipment, and its season with me is too short, not more 
than half as long as that of the Crescent. 

People generally will not take the trouble to lay down raspberry 
and blackberry canes for protedion in winter. Therefore, while 
quality and size are desirable, hardiness is the most important con­
sideration. There are varieties, which, if shortened hBck so as to 
mature the wood, are sufficiently hardy to withstand "ur winters 
with the aid usually afforded by the snow. The results uf two 
years' testing of many varieties of raspberries and blackberrieo uy 
Prof. Maynard are given in the following table, indicating greatest 
perfection : 
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Rancocas ........... I 6 1 - 4 40 I Very good. 
Hraadywine. . . . • . • • . 5 3 3 5 23 .Goo<l. 
Belle do Fontaine . . 7 6 7 2 rn 
Highly Hardy . . • .. • 8 1 2 6 15 
Crimson Beauty...... 5 4 2 5 28 
Cuthbert.. . . . . . . • • • • l 5 9 2 

1

Standard market berry.· 
Hansel , . . . . • .. . . .. l 2 2 .'"i 35 !Profitable 
Marlboro.. . . . . . . 2 5 2 2 ,'i2 /Firm,pr'f'table,high culture 
Golden Queen • . . . . . 5 7 9 2 27 1:-ioft 
Caroline . . . . . . • . 4 3 3 6 12 rv ery soft. 
Turner.. . . 5 fi 2 7 1:1 :,mall and crumbles. 

Bluck Cap. _ • ... I ,. 
Nemeha. . . .. . . .. • . 4 1 9 D , 8 I\ 1gorous 
Cromwell.. . . . . • . . . . . 2 3 3 4 Promising, vigorous 
Hilburn.. . . l 2 8 '2 

- I :\i ut sufficiently tested. 
Th?mpson's Sweet.... ? _ ~ ,5 ~'.'t sufficiently tested. 
Oh10........ . . . . . .. . 3 1 ,i 2 16 Vigorous. 
Gregg.. . .. . . . . . . . . I 3 10 l 39 I L'euder. 

Blackberries. [ ,\ ugust 28. 
Erie.... . . . . . . . . .. . 5 t: 5 2 16 Jontinued fruiting until 
Early King • .. • • . • . . 6 3 :1 4 
Wilson, .Jr.. 2 8 8 2 25 
Wilson's Early... . . 3 7 2 2 4S 
Early Harvest....... l .", 1 fi 62 
Early Cluster . . . . . . 3 6 1 4 2 L 
Agawam . . . . .5 l 2 3 5 l:,weet and quite firm. 
T,ty !or's Pru! ific • . . I 3 9 3 JO 
\Vachussett • . .. • .. . 4 4 5 5 8 
Snyder.. . .. • . . • • .. • • 3 :1 5 4 \I : 
.'.\1innewaski......... 5 i 4 5 20 
Excelsior • . . . . • • . • • • 8 6 5 8 50 
Lucretia......... 3 8 2 2 U Productive, good. 

Tbis table cannot everywhere be taken as a standard for produc­
tiveness. For many of the varieties will vary much in this respect 
in different places an<l on different soils. But for quality, earliness, 
size and hardiness, it may be considered reliable. Certain new varie­
ties recently offered to the public as something remarkable, accord­
ing to this table are inferior to the old sorts. The N emeha which 
was to supersede the Gregg on account of its hardiness, is put down 
as the most tender of the lot. The Golden queen which is now being 
boomed, is not equal to the Caroline. The Erie and Minnewaski 
blackherries which are also now being boomed are inferior to older 
and well-known varieties. The Cromwell and the Hilborn seem to 
be the most promising of the new varieties. And the Cuthbert 
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raspberry and the Agawam and Snyder blackberries, well-known 
standard varieties, still remain near or quite at the head of the list. 

I think the cherry is too much neglected in this State. Doubtless 
the ravages of the black-knot and the depredations of the birds are 
very discouraging; but there are some varieties not difficult to grow 
under proper conditions. I believe if it was better appreeiat€d it 
would be more generally grown. There is no fruit I value so highly 
for canning. and none that so well retains its flavor when canned. 
1\lost of the sweet varieties are rather tender for this latitude. The 
Black Heart which has hitherto been the only perfectly hardy variety, 
is a capricious bearer, and in some localities will not bear at all. 
There has recently been introduced another variety, equally as hardy 
and an earlier and m01e reliable bearer. This is the Windsor. l\lr. 
,vmard, who seems to he high authority, stated at a meeting of the 
New York Horticultural 8ouiety, that it was the best cherry for both 
market and domestic use, of the sweet varieties. The Morello cher­
ries are hardy and more adapted to l\Iaine than the Heart or Big­
arreaus. The old English or tame cherry and the Early Richmond 
are as good as any for canning or uooking. Of the many kinds of 
the l\Iorello class advertised by nurserymen, there are some of very 
good quality, but they are apt to be shy bearers. There is one 
promising new variety, however, which is very hardy, very productive, 
and of quite good quality, and that is the Montmorency Ordinaire. 
President Barry says it has been tested in many sections of the 
country, East and "\Vest, and is giving exuellent satisfaction. One 
tree set eight years ago by a neighbor of mine, proved an early an~l 
abundant bearer. l\lr. Willard, referred to above, at the same 
meeting. said the Montmorency was the best sour uherry for all 
purposes. The Dyehouse is earlier than the Early Richmond, and 
is the earliest reliable uherry. It is hardy, very productive, an early 
bearer, and, when perfectly ripe, of good quality. It is very highly 
recommended, but it llas not been tested in this section to my knowl­
€dge. I have trees set two years ago wllich are doing finely. 

Professor Budd has brought a great many varieties of cherries from 
Europe to test in Iowa. As the dimate is as severe in winter in 
tlrnt t-late as in Maine, some varieties which succeed there, may be 
d\. 11 able h1·1, . 8orne of tllem llave proved hardy even in Minne­
sota, anrl lltey ought to sucueed in Northern l\Iaine. Professor 
Budd ::,ays these trees, '•have been exposed to the recent test 
summers and winters that have killed out the young trees of the grade 
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of hardiness of the Early Richmond and English Morello." Tlie most, 
promising of these are, the Orel, Cerise de Ostheim, Shadow Ama­
relle, and Spate Amarelle. 

Our summers are so short that it is quite difficult to raise grapes 
in Maine. However, if all the conditions necessary to success are 
observed, enough can be raised for home use. The earliest varitties,. 
dry soil, a warm, sunny spot, sheltered from northerly winds, vines 
not allowed to carry too much fruit, and fertilized with well decom­
posed manure and ashes are the most important conditions. The 
selection of late varieties like the Concord, Pocklington, Niagara, 
etc., has done much to diseourage grape growing here. The Worden, 
Brighton and Delaware may be tolerated on account of their good 
quality, but we want earlier varieties than these. The Janesville is 
the earliest variety I have now that has fruited, but it is of too poor 
quality to be generally rt>commended. Like strawberries, there are 
many new varieties constantly coming out, and we shall soon have 
some as early as the Champion and Janesville and of much better 
quality. Indeed, there are now five or six new varieties recently 
sent out with great flourish, combining with other good qualities, 
extreme earliness. These are the Northern Light, Winchell, Cole­
rain, Green Mountain, Moyer and ,Jewel. Making due allowance 
for the usual exaggeration of the parties who propagate them, I 
have strong hopes that out of this list we shall find one or more good 
grapes as early as the Janesville or Champion. 

CONDENSED FRUIT LIS'r. 

The high prices received for Maine fruit the past seasor. ( 1889) 
in some instances as high as $8.00 a barrel in the Boston market 
has given a new impetus to fruit growing, and ruany people are pre­
paring to extend their orchards by setting more trees. The agents 
of nurserymen are canvassing in all pa1ts of the State, and from 
many quarters inquiries come asking what kinds to set? As an aid 
to those seeking information of this nature it has been thought best 
to publish a condensed list of fruits in the present volume It 
should be borne in mind that while the Society does not urge Maine 
fruit growers to plant only the kinds enumerated, attention is called 
to the fact that so far as the apple list is concerned it contains the 
apples whi<.:h the past ten years have been found the most profiLable 
in the State. Occasionally somlif orchardists have found other varie-
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ties for local reasons profitable, but when the fruit has gone out of 
the State, those whose names are followed by a star (*) have brought 
the most liberal returns. The experience of our best oruhardists 
therefore recom:nends those which bring in the most money, and 
their experience so far as contained in the list may be regarded as a 
safe guide by the inquirers. Those printed in italic are considered 
the best in quality. 

APPLES. 

S-cl\mER-Duchess of Oldenburg, Barly I-Iarvest, Golden Sweet, 
King Sweet,* Large Yellow Bough (sweet), Reel Astrachan,* Rus­
sell, Tetofsky, William,' s Fa'Vorite. * 

A-cTUMN-Alexander, Deane, Fameuse,* Garden Royal, Graven­
stein,* Munson Sweet, Porter, Pouncl Sweet,* "\iVealthy. 

For trial, Montreal Peach, Somerset, Gloria Mundi. 

,vrNTER-Baldwin,* Granite Beauty, Harvey Greeniug, Hub­
bardston Nonsuch, Jewr:tt's Fine Red, Iiing Tompkins,* Mildhig, 
Rhode Island Greening,* Rolfe, Stark, Talman' s Sweet,* Yellow 
Bel{fiov.;er, American Golden Russet. 

For trial, Mcintosh Red, Minister. 

LATE 1NINTER-Northern Spy,* Roxbury Russet* 
In the above list it should be borne in mind that the seasons, so 

far as used with ref ere nee to the maturity of the fruit is necessarily 
somewhat indefinite, since the same variety grown in different parts 
of the State or on different sites in the same locality actually has 
different times of maturity. As an illustration of this at this time 
(May 15th) from a farmer's cellar in Franklin county we rEceived 
perfect specimens, just in their maturity, of Baldwins. In most 
localities in the State thi::; varidy was past maturity several weeks 
earlier. 

AROOSTOOK CouNTY-From reports received there are several 
apples that thrive here, among whieh are Rerl Astrachan, Duchess 
of Oldenburg, Fameuse, Alexander, )Veal thy, Yellow Transparent. 
Tile Dudley is also recommended by those who have tested it. 

DESCRIPTIONS OF FRUIT. 

~EWTOWN PIPPIN-As there is a general desire for information 
concerning this variety of apvles, which thus tar leads all American 
apples in the foreign maikets, we publish below full descriptions 
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taken from our best authorities. So far as the Committee are able 
to learn the apple does not succeed well in any part of this State. 
For experimental purposes it is, however, being set by a few 
growers, and before many years we hope to be able to record the 
results. The description is given for information only, as we do 
not recommend the variety for Maine : 

··One of the most celebrated of American apples, on accouut of its long 
keeping and excellent q nalities, and the high price it commands abroad; but 
its success is confined to ce1 tain districts and soils. It attains its greatest 
perfection on Long Island and the Hudson. In ·western New York and 
New England it rarely succeeds well. It requires rich and high culture, 
and it makes such slow, feeble growth that it has to be top grafted upon 
a strong growing variety. November to June".-Ellnanger & Barry. 

'l'he Newtown Pippin stands at the head of all American apples and 
is, when iu perfection, acknowledged to be unrivalled in all the qualities 
wliieh constitute a high-flavored dessert apple, to which it combines the 
quality of long keeping without the least shrivelling, retaining its high 
flavor to the last. 'l'he fruit is of medium size; roundish; a little irregular 
in its outline, cause<l by t,vo or three obscure ribs on the sides-aud 
broadest at the base, IJext the stalk; about three inches in diameter, and 
two and a half deep; color dull green, becoming olive green when 
ripe, with a faint, dull brownish blush on one side, dotted with small gray 
spt>cks, and with delicate rnsset rays around the stalk. Calyx quite small 
and closeu, set in a uarrow and shallow ba,in. Stalk half an inch long, 
rather slender, deeply sunk in a wide, funnel-shaped cavity. Flesh 
greenish white,very juicy, erisµ, with a fine aroma, and an exceedingly high 
and delicious tlavor. 'l'his is one of the finest keeping apples, aud is in 
eating from December to May. This description is abridged from Down­
ing who adds "This is entirely distinct from Yellow Newtown Pippin, 
which is handsomer in appearance and has a higher perfume. ·when 
fully ripe the latter is yellow, ,vith a rather lively red cheek, and a smooth 
skin. It is hardier than the former." 

RussELL-This apple has been traced to the farm formerly owned 
by Capt. William Russell of Farmington, where it was known to be 
in fruit over fifty years ago. There is a tradition that Capt. Rus­
sell who was an early settler in Farmington walked from Massachu­
setts to his farm and brought in his pockets a lot of apple seeds. 
These were planted, and this variety is supposed to be one of the 
seedlings. The first scions were taken from the tree b.Y Eliab Eaton 
and later more were taken by James Seales. .From these cuttings 
the variety was mainly disseminated. 

The apple has a well established reputation in Franklin county, 
where it is recognized as superior to any other apple maturing in the 
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,early autumn. It was exhibited at the county fair some years ago, 
and by some was called ''Cole's Quince,'' since which time by many 
it bas borne that name, locally. But recent committees at the State 
fairs, say this apple is not the one described hy Downing as the 
Cole's Quince. 

The Russell is thus described by President Pope: Large, round 

ovate, sometimes oblong conical, somewhat flattened at the base, 
nearly regular; color bright yellow, with a red cheek in the sun, 
obscurely striped; surface waxy; stalk very short in a small narrow 

cavity; calyx closed, basin small; core small; flesh yellow, fine 
graimd, pleasant sub-acid; quality best; season September: tree 
spre"l.ding, hardy, an early and regular bearer. 

HURLBUT-Origin, ,vinchester, Conn.; tree very vigorous, and a 

great bearer; soung wood da1k brownish red, slightly downy; budt, 
prominent; fruit medium, oblate, slightly conic, angular; skin yel­
low, shaded with 1 ed stripes, and splashed with darker red. and 
thinly sp1inkled with n d dots ; stalk sh01 t, rather slender, inserted 

in a broad deep cavity, surrounded by russet; calyx dosed; hasiu 
rather sballow; flesh ~bite, cri::-p. tender, juiey, mild, sprightly. sub­
acid; good to wry good; core small; October, December. 

BAILEY'S SWEET-Origin unknown, introduced by a New York 

.party ; tree ha1 dy, vigorous, upright, spreading, productive. This 

variEty is n,garded as profitable for all purposes, although perhaps 
a little too tPnder skin for shipping long clit:,tances; fruit large, form 
roundish eonical, oftt>n approaehing oblong, obscurely ribbed; color 
yellowish, mostly shaded and obscurely striped with red, and thickly 
sprinkled with minute dots; stalk short and rather small, inse1ted 

in a narrow cavity; calyx small, dosed, set in a narrow, irrrgular 

basin ; flesh white, tender, not very juicy, almost melting, with a 

honeyed sweet flavor; core rather large; very good; November to 
J\1:arcb. -Doiun ing. 

FALLAWATER-A favorite apple of Pennsylvania of which state it 
is a native ; tree a strong grower and very productirn; fruit wry 

large, globular, inclining to conic; skin yellowish green, shaded 

with dull red, and sprinkled with large gray dots; stalk very short, 
inserted in a deep cavity; calyx small and dosed, set in a slightly 
plaited base; flesh greenish white, juicy, crisp, rather tender, pleas­
ant, sub-acid flavor; good; November to February.-Dow,d,1g. 
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tiTARK-Origin unknown, g,own in some parts of Ohio, and valued 

as a long kee1wr and profitable market fruit; tree vigorous, upright, 
spreading; young shoots dark brownish red ; fruit large, roundish,­
inclining to conic, sorrn-times a littlf oblique; skin greenish yellow, 

shaded, splashed and striped with light and dark rc,d nearly over the 
whole surface, and thit:kly sprinkled with light and brown dots, a 

po1tion of them areole dot-.; stalk short, rather stout, inserted in a 
medium cavity; calyx closed; basin rather large, slightly corrugated; 
flesh yellowish, a little coarse, moderately juicy, mild sub-acid ; good;. 
core small; January to May.-Downing. 

Some confusion has arisen regarding this Hpple and the Starkey to· 
wbieb reference is made by l\fr. Blossom on page '125 of the Trans­
actions. 

PEARS. 

S"Cl\BIER - Bartlett, Brandywine, Glapp's Favorite, Osband's 
Summer. 

AuTUMN-Bdle Lucrative, Beurre Superfine, Eastern Belle, Good­

ale, Louise Bonne de Jerst>y, Nickerson, Seckel, Sheldon. 
,vrnTER-Beurre d' Anjou, Lawrence. 

HISTORY OF THE BARTLETT PEAR, 

J\fr. Thomas W. Silloway in the Massachusetts Ploughrnan, after 

years of careful investigation gives to the public the following facts. 
regarding this excellent pear : 

I am clear that our Bartlett pear and the English "Williams' Bon Chre­
tien" are one and the same thing. I make no especial claim to this dis­
covery for it has been accepted as a fact for something more than sixty 
years. 

Early in my investigations I became convinced that the pear did not 
originate with Mr. Bartlett of our Roxbury, and from whom it took its 
American name, but that it was of English origin and imported. 

I am now able to say that such is the fact, and that it has been known 
there by its English name for more than a century. The words "Bon 
Chretien" are pure French, meaning Good Christian. There was at the 
time another pear known as the "Bon Chretien," and that I think was of 
French origin, and hence its name. Mr. Williams of England as will be 
seen later on, having presented the new one to the public, gave it his 
name. a half century later, the same pear in America took the name of its 
raiser and owner, Mr. Bartlett. 

The first notice of the fruit I have been able to find is in the second 
edition of William Forsyth's treatise on the culture of fruit trees. Mr. 
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Forsyth was superintendent of St. James and KensingLon gardP-ns at 
London, arnl died in 1804. [n the work referred to. published in 1784, one 
buJHlred and six years ago: he says of the Williams' Bon Chretien: 

"This is a seedling pear from 1Villiams' nursery at Turnham Green, 
originally from Berkshire. It resembles the summer Bon Chretien, but 
it is more juicy; it is a great bearer, and ripens in (August on walls) 
September. This pear will be a valuable acquisition to the market gar­
deners as it immediately succeeds the Windsor pear. It, is of a large 
pyr'lrni<lial shape; the eye not sunk; of a pale green color. spotted with 
darker green and russet brown, turning yellowish aml faintly tinged with 
red next the sun when fully ripe; the flesh whitisl1, tender, and full of 
sweet perfumed juice .. , 

The next information I quote from the ;·Transactions of the London 
Horticultural Society.'' Page :250 of Vol. 2. 

··LXV. Account of a new pear (with a fhzure) called Williams' Bon 
Chretien; in a letter to Joseph Sabine, Esq., Secretary. By Wm. Hooker, 
Esq., F. HS. 

''DEAR SIR: I beg leave to lay before the Horticultural Society an 
account, which I have obtained at your request, of a variety of pear; speci­
mens of which were communicated to the Society in August last by Mr. 
Richard Williams of Turnham Green, and much approved. 

It will be remembered that Mr. Forsyth spoke of it as a •·seedling from 
\Villiams' nursery at 'l'urnharn Grei>n, originaliy from Berkshire." 

The statemeut of its being a seedling from Williams' nursery, would 
imply that it originated there, but the additional remarks, "originally 
from Berkshire," raises the question, which of the two. the pear, or the 
nursery itself, was origi11ally there. All is yet in the dark, but the "miss­
ing link'' is found in a work by \Villiam Aiton, ·'Hortus Kewensis," pub­
lished in London, in 1 i89, just a eentury ago. :\Ir. Aiton was superin­
tendent of the royal gardens at. Kew, as early as li59, and he did much to 
improve and prepare them as we see them to-day. In the work named 
be remarks as follows: 

"The Williams' Bon Chreti(•n, appears to have sprnng from a seed in the 
garden of Mr. Wheeler. a schoolmaster at Alcl<:'rmaston in Berkshire, 
about twenty years ago. It was suffered to remai11 in order to prove the 
value of its fruit. Suhsequeutly. grafts have been extensively dispersed, 
and many trees are now in l\Ir. \Yilliam"-' nursery and other gardeus about 
London.'' 

As )Ir. Aiton wrote sometime before 1789, and states that the seedlings 
originated about twe11ty years before, we have as the date of its appear­
ance not far from 1769. 

I now return to Mr. Hooker's letter before spoken of, and in it he 
describes the fruit as follows: 

··The trees of this variety are of vigorous growth and fertile habit; 
their branches remarkably erect and straight until bent by the weight 
of fruit. Leaves broad, deep green. very sharply serrated. Fruit, 
of an irregular pyramidal and somewhat truncated form; large, bt1ing 
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from three to four and one-half inches in length, and two to three inches 
in width at the widest part near the head. The eye is inserted on the 
summit and never sunk in a hollow cavity as in the other varieties called 
Bon Chretien. 'l'he stalk is very gross or fleshy, about three-fourths of an 
inch in length. The color of the fruit is pale green, and russet brown, 
becoming yellowish and faintly tinged with red un one side next the sun 
when folly ripe. The flesh is whitish, very tfmder and delicate, abound­
ing with juice, which is sweet and agreeably perfumed, ripens in August 
when trained to a west wall, but on staudard trees it is three weeks 0r a 
month later.'' 

Any person familiar with our Bartlett pear will at once recognize the 
·description as perfect in every point. 

At the time Mr. Hooker made his report, which was in 1816, the pear 
was evictentl;y one few people were acquainted with, and certainly the 
Horticultural Society had not as yet taken it under its fostering care, and 
given it its sanction, for l\ir. Hooker co11tiuues as follows: 

"'l'his pear I would recommend to the notice of the Horticultural Society 
as superior to any of its season with which I am acquainted. It immed­
iately succeeds the Jargonelle, and is earlier as well as much superior to 
the Doyenne, or White Beurre, and resembles in flavor the Summer Musked 
Bon Chretien. Its mf'rit.s over the latter variety are, that on standard 
trees as well as trained, it seldom fails to produce fruit in abundance." 

He next presents a drawing of the fruit, which, I will say, exactly con­
forms to an a,·erage outline of our Bartlett, and he adds: 

"The drawing which accompanies this was taken from specimens which 
ripened on a west wall, and may be considered an average size; but I 
have seen fruit of this variety weighing from ten to twelve ounces." 

I remain, sir, most respectively and sincerely yours, 

WII,LIAM HOOKER, 

No. 5, YORK BUILDING, NEW ROAD, November 30, 181G. 

As will be observed, this was written about seventy-four years ago, and 
when it was not a very well known fruit, although as we have seen that 
Mr. Aiton, in his Hortus Kewensis, liad spoken favorably of it in 1789, 
now a century ago, and twenty-seven before we find lVIr. Hooker com­
mending it to the favorable notice of his society; suggesting, then, as 
now. that there is slowness in the movPment of "large bodies." 

We have thus traced, with considerable accuracy, and a good degree of 
certainty, the English Williams' Bon Chretien,. back to its origin as a 
seedling, in the garden of Schoolmaster Wheeler at Alclermaston, in 1769. 
We find in the descriptions given by both Aiton and Hooker, a close 
resemblance to our Bartlett, and the question for our consideration is this 
--:-Are they identically the same, and was that the origin of our pear? 

I trust I shall be pardoned the seeming egotism when I state, that 
being in England the past flummer, and having good facilities for exami­
nation, I investigated the question quite thoroughly, examining both trees 
and fruit, and I was fully convinced that the fruit was identical with our 
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pear. I think there is an absolute agreement. "\Ve now take one step 
more. Mr. Robert Manning, the well-known pomologist of Salem, writ­
ing in 1830, remarks as follows: 

"I procured in the spring of the present year two trees of Williams' 
Bon Chretien, one from William Prince of Flushing, who received it from 
::\Ir. Bradick, the other from Buel & Wilson of Albany, by whom it was 
imported from the London Horticultural Society.'' So it seems that Mr. 
Hooker's recommendation to the Sdciety had been heeded, and in this 
year, fourteen later, the venerable Society had aroused from its slumbers, 
and was dealing in the trees. 

:;\Ir. Manning continues, ·• As soon as the leaves expanded I perceived 
those two were alike, and possessed all the richness and beauty of foliage 
which distinguishes the Bartlett, anu were so perfectly similar to it in 
every respect that no person wonld hesitate to recognize them as the same." 
J\Ir. Manning either had his attention C'alled to the fact of this similarity, 
or had discovered it himself, and coesidering the fact that he was a pains­
taking observer. and a constant investigator ot matters pertaining to fruit, 
it is not too much to assume that he himself made the discovery. Not 
content with the obrnrvation and conclusion to which he had arrived, he 
determined to investigate further, and if possible trace back the Bartlett 
to its source. He says, .11 was told that Mr. James Carter of BO'ton, had 
procured trees from England for Mr. Brewer, the former owner of the 
Bartlett estate in Roxbury. I called on him. HP informed me that he 
was in London about twenty-five years ago, and purchasecl pear trees for 
Mr. Brewer, and as his object was to obtain what was then rare and valu­
able, there can bf' no doubt that tlrn tree now called Bartlett was in the 
collection." 

Assuming the words, "about twenty-five years ago" to have been a cor­
rect statement, then the tree was procurecl in 1805, eleven years before 
Mr. Hooket's investigation, and sixteen after Mr. Aiton's notice of it in 
the Hortns Kewensis and about twenty-six years from its first fruiting, 
assuming fer our purpose~ that it was a young SQedling in 1769, ancl bore 
its first fruit ten years later. Of course our data not being clear, we are 
not sure in our conclusions~ enough however has been named to show 
that it was a new pear, and had received favorable mention by Aiton and 
Forsyth; that Mr. Carter had procurecl trees for Capt. Thomas Brewer~ 
ancl was of the opinion that ''the Bartlett was probably among them, as 
he had endeavored to obtain what was then-in 1806, 'rare and valuable.'" 

Now, what was the opinion of Mr. Manning after the further investiga­
tion, and perhaps, and probably when he had seen the original tree, and 
compared it with his own, the Williams' Bon Chretien? 'l'hese are his 
remarks: 

''In my own mind I am fully convinced. 'rhose gentlemen who may 
entertain a different opinion will not easily account fur the appearance in 
this country and in England, of two pears so nearly resembling each other 
in tbe wood, the leaf, the fruit, and the time of ripening. I would recom­
mend to such as are Jess co11fide11t than myself. to insert buds of both 
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pears in the bearing branches of the same tree. In two or three years 
they will find tlrnt the best of all summer pears and Williams' Bon Chre­
tien are alike." 

From the foregoing I think we may, wilh a good degree of certainty, 
make this synopsis. 

'l'he Williams' Bon Chretien, a1~d the Bartlett are one and the same. It 
sprang: up as a seedling in J'ilr. Schoolmaster -wheeler's garden at Alcler­
manston, in 1769. •'Proved the vaiue of its fruit" about 1779, was 
brought to Brewer's garden in our Roxbury about 1806 by Mr. Carter, 
and finally no name being attached to the fruit, and being new and valua­
ble, it received the name of its owner, Mr. Bartlett. 

Next a few words in relation to the American trees .,nd their owners. 
Capt. Thomas Brewer, the original American owner, built his house, and 
improved the estate by making his orchard in 1805. He was lost at sea, 
in the ship Laura, in 1812, while on a voyage from the Cape of Good Hope 
to Sumatra. Mr. Enoch Bartlett, a well-known merchant of Boston. 
became owner of the estate, and resided on it from 1822, to the time of 
his death in 1860. He was greatly interested in horticulture, and was 
-0ne of the first four vice-presidents of the Massactmsetts Horticultural 
Society. He was in office from 1829-the year the society was formed, till 
1839 inclusive; a period of eleven years. As soon as he had purchased 
the place and discovered the unusually good and even popular qualities 
of the fruit, he exhibited it. 'rt1e secular papers of the day make men­
tion of these exhibitions and the great favor with which it was received by 
persons of good judgment and experience in fruit raising. By common 
consent of horticulturists, and doubtless well approved by the society of 
which Mr. Bartlett was an honored vice-president, it took his name, and 
now for over sixty years has done it honor. 

The Bartlett estate was on Dudley street, at Roxbury, and is now the 
site of the institution of HThe Little Sisters of the Poor." 'l'he mansion 
house erected in 1805 was demolished to make room for the new edifice 
about 1871. '.rhere were originally two trees of this pear, one of these 
died, or was destroyed, and the other at this time of writing, 1890, 
remains, and is healthy and in bearing condition. It is about ten inches 
in diameter, and originally consisted of two main limbs, parting from the 
trunk about eighteen inches from the ground. One of these was broken off 
some few years ago, leaving the other in good condition, and as care has 
been taken to properly cut off the splintered wood and otherwise protect 
it, the prospects are that it has yet a long and useful life before it. The 
large limb having been taken off, the remaining one receiving all the sap, 
a new and vigorous growth is being made. 

In closing, I feel compelled to make a statement I shoulcl prefer not to 
make, but facts demand it. And it is this. It is by no means true that 
all Bartlett pear trees of New England or America, as is generally sup­
posed, can trace their origin back to these trees of Mr. Bartlett. 'l'he 
nurseryman had the English Williams' Bon Chretien for sale; Mr. Robert 
Manning of Salem, the eminent pomologist, informs us, as before q11oted, 
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that as early as 1830 he procured trees from Prince at Flushing, and that 
he had procured them of Bradick (an English nurseryman) also, that he 
procured others from Bnel & Wilson of Albany. Mr. Manning made pears 
a specialty, and doubtless freely circulated scions, and trees produced 
from ·the original English trees. 

As fruit culture in New England received great impulse by the forma­
tion of the Massachusetts Horticultural Society, and as Mr. Bartlett was 
an active vice president, and was in possession of the "new and famous 
pear,'' without doubt very many trees were grafted from his, but we 
must presnme that, as Mr. Manning was convinced of the fact that his 
Bon Chretiens were identical with the Bartlett, he hardly troubled him­
self to go outside for grafts, but was entirely willing to accept the name 
Bartlett, as it was being generally received, and by common consent 
adopted as a new name for an old pear. It is quite an interesting fact, 
that while Prince and Buel I. Wilson, and other nurserymen of repute, 
all sold Williams' Bon Chretiens, and supplied thousands of gardens, yet 
the Roxbury namP, Bartlett, gradually crowded ont the other, and now 
anywhere and every·where the original is so little heard of·or honored, 
that explanation~ are made, and the public have to be informed that the 
two are identical. 

KIEFER-Originated near Pllila.delphia, from seed of the Chinese 
sand pear, accidentaliy fertilizl:'d with Beurre d' Anjou, or some other 
kind grown near it. The tree is vigorous, having large, dark green, 
glossy leaves, and is an <'at ly and prolific bearer. The fruit is of 
large size, golden yellow, sprinkled thickly with small dots, and often 
tinted with red on one side ; flesh a little coarse, juicy, with a pro­
.nounced quince flayor.-Oondensed from Catalogues. 

PLUMS. 

Bradshaw, Greely, Green Gage, Jefferson, Kingston, Lombard,* 
McLaughUn, l\Ioort:-'s Arctic, Niagara, Pond's Seedling, Prince's 
Imperial Gage, Purple Gage, Rivers' Blue Prolific, Shropshire 
Damson,* Washington, Yellow Egg. 

DESCRIPTION OF VAlUETIES. 

LBRADSHAw-Tree an upright, vigorous grower; branches smooth, 
browuish; fruit large, oval, obovate, sometimes with a slight neck; 
suture half round, broad, shallow; apex a little sunk; skin reddish 
purple, covered with a light blue bloom; stalk rather stout, curving, 
set in a~small cavity; flesh yellowish, coarse, juicy, brisk, pleasant; 
adheres partially to the stone; good to very g0od.-Downing. 
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NIAGARA-New, origm uncertain; very large, reddish purple,. 
entirely covered with gray bloom ; resembles Bradshaw, although a. 
stronger grower, more hardy and far better bearer; vigorous middle· 
of August.-From Trade Catalogue Description. 

[The above description of the Niagara is published for information 
only. As yet we are not prepared to state that the Bradshaw and 
Niagara are identical or not. Many inquiries have been raised 
regarding them among Maine fruit growers, and pending investiga-­
tion we publish the most reliable information at hand -SECRETARY,] 

GREELY-Mr. S. R. Sweetser of Cumberland Center writes that 
• ·The original tree was procured by Captaiu Greely of Portland from 
Montreal. The trees in this vicinity have been mostly propagated 
hy root sprouts, which bear the same variety as the original. The 
plum is purple, resembling the Bradshaw, but larger I think. It 
is a very prolific tree and were it not for black knot, would be very 
profitable to cultivate. From the original tree and one sprout from 
the roots, Captain Greely sold, in one year, seven bushels for fifty­
six dollars besides what were given away, which was no small 
amount. The plum took its name from Captain Eliphalet Greely, 
who was Mayor of Portland a number of years." 

l\lr. 0 . .JC. Gerrish of Portland has been introducing the Greely 
plum for several years, and Le says of it, "Having thoroughly tested 
the ·Greely,' both tree and fruit, I believe it to be the best plum 
gi'o1cn. For hardiness, early and bountiful bearing, size, quality of 
fruit, etc., I think the Greely surpasses any plum I have ever known. 
Tile fruit is very large, freestone, of a rich wine color and delicious." 

[So far as we are able to learn the trees of this variety sent out to 
l\laine parties have not proved hardy, and very few, except those 
propagated from suckers and scions in the vicinity of Pvrtland, have 
yet come into bearing.-SECRETARY, J 

CHERRIES. 

Blaclc Heart, Black Tartarian, Common Native, Early Richmond,. 
Governor Wood, Mayduke, Ox Heart, Rockport. 

DEiilCRIPTION OF VARITIES, 

The description of the Spate Amarelle, Schatten Amarelle, Cerise 
de Ostheim and Orel, are taken from the bulletin sent out from_ the 
Iowa State College by Professor Budd: 
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-'SPATE A:\IARELLE-1\Iuch grown for dessert and culinary use in 
East Poland and North Silesia where it is noted for its regular and 
bountiful crops. Tree smaller than the English Morello with pendu­
lous habit. Our trees from five to six feet in height were bending 
with the weight of fruit this season. Fruit, medium to large, dark 
purple when ripe. ,vhen first colored red the fruit has a bitter taste. 
At this stage of its growth it is excellent for canning, and when fully 

mature is clesirable for dessert use." 

"SCHATTEN A:\IARELLE-The word Schatten is said to mean shadow. 
Hence we send it out as Shadow Amarelle. l\luch like the above 
variety in size, shape, quality and season. Trees were laden this 

the ·off' year.'' 

"CERIS'..: DE OsTHEDI-It fruits earlier and is hardier than what 
is known as the l\Iinnesota Ostheim, and bears larger, earlier and 
better fruit. Pitt small; flesh and juice red, tender, juicy, and when. 

ripe pleasantly sub-acid." 

"OREL-Belongs to the Vladimir race with small leaves and close 
habit. It comes into bearing when from three to four feet in height; 
fruit larger than the :Montmorency, nearly black when ripe, very 
mildly sub-acid in flavor; promises to be very valuable for the north." 

J.\IoNTMORI<~NCY 0RDINAIRE-Thus described by l\Ir. Barry, ''French 
origin ; medium size, of a beautiful light color; flesh juicy, melting 
with just enough acidi y to be refreshing; tree makes a handsome 
growth, and is extremely hardy and productive; about one week 
later than the Early Richmond; unsurpassed for cooking or canning.'' 

DYEHOUSE-Origin unknown ; found on the farm of a l\fr. Dye­
house in Kentucky; fruit medium, oblate or roundish oblate, slightly 
depressed, without suture, apex, slightly depressed; skin bright 
red, dark red in the sun ; stalk of medium length, slender; cavity, 
rather large, smooth; flesh, soft, juicy, tender, sprightly, sub-acid, 
rich; pit, very small; sometimes the stalk adheres to the pit. 

·WINDSOR-Originated with James Dougall of Windsor. Canada, 
and is thus described in the Country Gentleman. ~ •Tree hardy, vig­
orous, an early and good bearer. It is a variety of high promise; 
fruit, obtuse, heart-shaped, dark purple or nearly black; the flesh 
quite firm, fine in texture and rich iB flavor; ripens late, after all 
other sweet cherries.'' 

10 
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THE Sl\IALL FRUITS. 

STRAWBERRIES- Crescent,* Downing, Kentucky, Manchester,* 
Sha17Jless, "Wilson. The following are recommended for trial,­
Bubach, * Pineapple, Ohio,* Belmont, Haverland,* Cloud.* 

Those in italics are early, and those marked with a Rtar (*) are 
pistillate and require some of the perfect-flowered varieties set near 
them to pollenize the flowers. 

DESCRIPTIOXS OF VARIETIES, 
CLouD*-The Cloud is pistillate and reqnires another variety near 

it to fertilize its blossoms. It is an early berry, of good size, produc­
tive, good color, good form and firm, and ripens evenly on all sides at 
once. As compared with the Crescent and 1Vilson, it is earlier, 
larger, better in quality than '\Vilson, and more productive than 
eitber.-Abridged from, Green's Catalogue. 

HAVERLAND*-A new variety of great promise. It is of the Cres­
cent class, exceedingly productive, vigorous plant, pale green, large 
leaves, makes plants fast but not as fast as Crescent. The fruit is 
elongated and quite large and firmer than Crescent. For home G3e 
and a near market it is highly endorsed.-Abridged from Green's 
Catalogue. 

RASPBERRIES-Red-Cuthbert, Turne1·; Yellow-Golden Queen : 
Black-Gregg. Ada and Carmen are recommended for trial. 

BLACKBERRIEs-Agawam, Snyder. For trial, Bangor and native 
varieties. It is thought by some fruit growers, that the influence of 
cultivation upon our best native varieties, selected for quality will 

give us something hardy and of good quality. 

CuRRANTs-Red-Fay's Prolific, Red Dutch, Victoria; White 
-White Grape; Black-Lee's Prolific. 

GoosEBERRIEs-Downing, Houghton Seedling. 8mith's Improved 
and Industry are recommended for tria1. 

GRAPES-Brighton, Champion, Delaware, Hartford, Prolific, Lady, 
:Moore's Early. True's Early a Maine Seerlling, is recommended 
for trial. 

From T. S. Hubbard & Co.'s pamphlet "on Grape Vines and 
Small Fruits," we select the names of a few of the earliest grapes, 
and arrange them in the order of earliness; those printed in italics 
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are regarded by them as the best in quality; the figures refer to 
hardiness of foliage and Yines, the lowest numbers being the hardiest. 
Several published in their list are hardier but are later, hence 
none in the list are hardier than those marked '' 2. '' 

Jessica (3), Champion ( 3). Dracut Am her (2), l\Ioore's Early 
(2), Cottage (2), Lady (3). Lindley (4), Massasoit (4), Hartford 
(3), Hayes (3), "\Yorden (2). Bi'ifthton (4-). Wyoming Red (2), 
Salem ( 5), Delaware ( :3). 





THE SECRETARY'S PORTFOLIO. 

CONTAINING 

Original and Selected Scraps, Contributed by Maine 

Fruit Growers, and Collected from Various 

Sources. 



"Spake full well in language quaint and olden, 
One who dwelleth by the:castled Rhine, 

When he called the flowers so blue and~golden, 
Stars that in earth's firmament do shine. 

··vYondrous truths and manifold as wondrous, 
God hath written in those stars:above; 

But not less in the bright flowerets under us 
Stands the revelation of His love. 

"Bright and glorious is that revelation, 
Writ all over this great world of ours­

Making evident our own creation, 
In these stars of earth, these golden flowers." 
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THE SECRETARY'S PORTFOLIO. 

PETER HE~DERSON. 

Peter Henderson, business man unsurpassed, the beau ideal of 
what a florist may become; practical, persevering, and with a name 
unsullied among men, a fluent writer, and a man who has probably 
done more toward the advancement of the Art of Horticulture in 
this country than auy other one man, has left for all time his desk, 
his family and his friends. 

Mr Peter Henderson was born at Pathhead, a small village about 
ten miles out of Edinburgh, Scotland, in 1823. He left school at the 
age of fifteen, having received as fair an education a3 the schools of 
Scotland could give at that time, and he was indentured as an appren­
tice to a gardener for four years. He quickly showed the enterprise 
and ambition that have characterized his life. For although he com­
menced his apprenticeship in a company of ten, before he was eighteen 
years of age he had twice successfully competed for the medals given 
by the Botanical Society of Edinburgh for the best her barium of native 
and exotic plants. This competition was open to the whole of Great 
Britain. This gave him a practical knowl1->dge of botany, which has 
been of immense benefit to him as a horticultural writer in after life. 

After serving bis apprenticeship in Scotland, he emigrated to this 
country, arriving in New York at the age of nineteen. He worked 
for one year at Thorburn's nursery in Astoria, Long Island, and 
another year with the late Robert Buist of Philanelphia. Mr. 
Buist, Sr., was a life long friend of Mr. Henderson, and he has 
often said that the man that has since become so prom in en t as a 
horticulturist was one of the best workmen he ever had. From Mr. 
Buist, l\lr. Henderson went to l\lr. Charles Spang, Pittsburgh, Pa., 

to erect a range of graperies and greenhouses, and to generally 
superintend his private gr0unds. 
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tl,Mr. Henderson considered that up to that time his prospects were 
not very '·rosy,'' and a regiment was being raised in the neighbor­
hood for service in the Mexican war. So he made up his mind to 
enlist. and one day putting his spade in the ground, he went into 
Mr. Spang's library and told that gentleman of his intention. l\Ir. 
Spang turned round to him and said, '·Young man, if I mistake not 
there is something in you that will make you a prominent man in 
your calling in this land of your adoption. Don't do any such fool­
ish thing. You may think that your prospects and JOur position 
with me are perhaps not as good as you have a right to expect; go 
back to your work, and w.henever you have an opportunity to better 
yourself don't study me in the least.'' 

Mr. Henderson always considered this the turning point in his 
life, and he never could think enough of Mr. Spang for his kind 
advice at that time. 

He started as a market gardener, in Jersey City in 1847, and for 
many years this was his principal business; gradually, however, as 
the taste for ornamental work increaeed, his E:oarly botanical training 
came in use, and the market gardening part of his business was 
abandoned. He had already written his famous book, ··Gardening 
for Profit,'' of which considerably upwards of 100,000 copies have 
been sold. This book has helped thousands of gardeners and farmers 
in every state and territory in the Union to comparatively easy and 
profitable business. l\Ir. Henderson abandoned market gardening 
some twenty years ago, and since then placed all his energies into 
the business of florist and seedsman. His greenhouse establishment 
now covers over five acres of glass, and on an average 100 hands 
are employed in this department throughout the year. Up to the 
time of his death it was entirely under his personal management. 

The seed department, which is one of still greater magnitude, i& 
one of the largest and best equipped in the United States. This is 
managed by his two sons, AlfrEd and Charles. 

Peter Henderson's name, we need hardly say, is perhaps as widely 
known as any horticultural author in the country. He bas been 
before the public as a horticultural writer for nearly forty years, 
during which time, besides his books, be has written many hundred 
magazine articles. 

The wonder is that with the large amount of business and the 
immense quantity of correspondence daily involved thereby, he 
found time to write so much, but he inherited an excellent constitution, 
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was extremely temperate in his habits, and possessed the power of 
quickly deciding on the most important subjects. He, was, there­
fore, able to do an immense amount of work with comparative ease. 
lt was always Mr. Henderson's unswerving practice to spend two or 
three hours daily in the open air. A fortnigllt before his death, he 
was in his office, and felt a little cold coming on, but did not think 
it serious. The following day he was laid up with la grippe, but 
he thought he hact got over that, and was able to go out for about 
ten minutes and take a walk around his grounds in Jersey City 
Heights. When he came into the house be felt he had got a chill, and 
had a relapse, whic:1 shortly developed into pneumonia. All the aid 

that human skill and forethought could summon was rendered, but 
•be died peacefully after only a few hours' suffering, January 17, 
1890.-Gondensed from, Flo1·ist's Exchange. 

CHARLE.::, GIBB. 

"~o man was doing more for his country and our.s than he." 

vVe are indebll'd to Mr. L. Woolverton of th~ Canadian Horti­
,culturist for advanced sheets ot that magazine containing a sketcll of 
Mr. Gibb. From this excellent sketch we abridge the following: 

"l\lr. Charles Gibb was born at :Montreal on the thirtieth of June, 
1846. He received his early education at Bishop's College, Len­
noxville, and went from there to McGill College, .Montreal, where 
he graduated B. A., at the age of nineteen. The application neces­
sary to complete a college course successfully at so early an age, 
not only injured his eyesigllt, but also much impaired his health, and 
he was told by physicians that he had only a few years, perhaps 
only a few months to live, and the_y advised him to seek recupera­
tion in foreign travel. This he did, going abroad in company with 
his uncle for two or three years to Egypt, the Holy Land, and 
afterwards Switzerland and Europe generally. 

"On his return he engaged in the cultivation of fruit, in the State 
of Pennsylvania, no doubt because he rightly considered it one of 
the most healthful, as well as one of the most interesting depart­
ments of agriculture. The climate of Pennsylvania not agreeing 
with him, he returned to Canada, and purchased the farm on the 
slope of the Yamaska mountain, at Abbottsford, so well known to 
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us all of late _years, on account of the interesting experiments with 
Russian and other hardy fruits whieh he has carried out there. 

"In 1873 he made repeated trips to the United States, studying 
the pomology of that country, bringing everything worthy of trial to 
his farm, not merely in suffieient quantities to stock his own farm, 
but also enough to make free distributions of trees and plants to his 
neighbors. 

"ln 1882 Mr. Gihb, in company with Professor Bndd of the Iowa 
Agricultural College, went to Russia in quest of the most hardy fruits. 
which might be expected to endure the extremes of temperature to· 
which the northern parts of Canada and the United States are sub­
ject. Professor Budd had already made a large collection of hardy 
fruits at Ames, but so little was dl-'finitely known of the names and 
values of the various Russian fruits that it seemed necessary that 
some one should go to Russia charged with this errand. Speaking· 
of it afterward l\fr. Gibb, with his characteristic modesty, said, 

• • • ~ 01 tbern horticul! urists were looking with great hopes to Rus­
sian fruits. The work could not be allowed to rest. Some one· 
must go to Rnssia; l\Ir. Budd and I went.' 

., Mr. Gibb, it is well worth noting, took this costly journey at bis. 
own expense. This trip was followed by importations of trees and 
seeds whid1 were distributed to the members of the different Fruit 
Growers Associations of the Province of Quebec, and seeds of 
which were sent to the Experimental Farm, Ottawa, and to the 
Botanic Garden at :Montreal. 

"In 1887 he went alone over the same ground, to verify his. 
previous work, visiting in addition, Norway, Sweden and Denmark. 
Other trips were made in the interests of horticulture to the North­
West, British Columbia, California, etc., and in July, 1889, he left 
for his last one around the world, taking in especially Japan, China,. 
India and other countries. 

'·Freighted with much valuable information, be was on his way 
home when his death occurred on the eighth of March last, in Egypt. 
He contraeted la grippe at Aden, which developed into double 
pneumonia. His remains were interred in the British Protestant 
Cemetery at Cario, on the tenth, the funeral being attended by 
several friends. 

"Cut off in the prime of life, his life work apparently nnly fairly 
begun, be bas yet left many works which will be a lasting monument 
to his memory.'' 
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The following list of books and papers by him are deserving of a 
place in this brief sketch of his life : "Notes on the Trees and 
Shrubs of Europe," ••Russian Fruits,'' said to be the best descrip­
tion extant of Russian apples imported by the United States Depart­
ment of Agriculture in 1870, "Hardy Fruits for the Cold North," 
''Nomenclature of Russian Apples '' 

PA'l'RICK BARRY. 

Just as we are going to press the sad news of another pomologist's 
death reaches us. His name has long been identified with fruit 
growing in this country, and in no one engaged in the- propagation 
of fruit has the public had greater confidence than in the firm of 
which he was the senior member. The following clipping is from 
the Rochester Post Exp1'ess : 

One of the leading citizens of Rochester, Patrick Barry, has 
passed away. 

For many years he has been identified with the business of the 
city in various ways, and was as powerful a factor in its growth and 
prosperity as any individual man might be. 

Though he was active in financial affairs, and as one of the owners 
of the street railway system, which bas become the means of keeping 
all parts of our wide-spread city in easy communication, his greatest 
work was done in the nursery business. He was one of the founders 
of a firm which has long taken rank among the largest nursery houses 
in the world, and so contributed not only to the beauty and prosperity 
of ·western New York, but to the improvement of the whole country. 
His influence has been felt wherever fruit~ and flowers are grown. 

Mr. Barry was a man of exceptionally strong character. The 
slightest contact with him elicited some manifestation ot personal 
power. He was straightforward in his methods, honorable in his 
purposes, and of an integrity that would not tolerate even the sus­
picion of indiscretion. In private affairs and in public affairs he was 
a stern, aggressive personality whose influence went always for what 
was honest, genuine, and true, and in his loss the community loses 
not simply an individual life but a moral force. 

l\lr. Barry had great abilities. He was not only a master of busi­
ness details, a worker of exact habits and untiring industry, and a 
man of enterprise and financial courage; but he was one equipped 
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for inHtruction as well as for action. As a writer on horticultural 
subjects he was wonderfully clear and interesting, and had a good 
style, without perhaps ever giving a conscious thought to mere 
expression. As a speaker on any topic, he was forcible and fluent; 
but he seldom spoke except for instruction and never for display. 

He was successful in accumulating a large fortune, but it may be 
said it was a fortune in the collection of which every dollar gained 
for the individual represented many dollars' worth of good done. He 
prospered on the plunder of no other man, but on the prosperity of 
others-on the improvement of land in all parts of the country, and 
on the growth of this community. He made himself wealthy, but he 
left the world far wealthier through his labors. 

FRUI'r~ GROWING IN AROOSTOOK. 

As I looked over the fine specimens of fruit on exhibition last 
winter I became more interested in fruit growing then ever before, 
although at first thought it would almost discourage any one from 
Aroostook county, seeing those fine varieties of apples so delicious 
to the taste, and to think it would be impossible for us to try to 
raise them in our county; but I have all the courage in the world to 
believe the time is coming and is not far off when we can raise plenty 
of good fruit to carry us through the season. In 1858 we came to 
this county from the town of China, Kennebec county, there we had 
plenty of fruit. We boys missed that more than anything else. 
'They told us then that we neve.c could raise apples here. At that 
time there were a very few native crab-trees and once in a while 
,you would find a hardy seedling that would make a pig squeal if he 
ate one.jtJ But in a ftw years there was a change. They told us we 
-could raise the Ducherss of Oldenburg. We tried a few and they 
stood our winters firs(rate. Some other kinds did quite well. The 
Fame use and Alexander and Tetofsky, and they were shortly 
followed by the irondad Wealthy from :Minnesota, also the Yellow 
Transparent and Montreal Peach; then came the Dudley apple, 
which keeps nice until April. The tree is an ironclad and a very 
prolific bearer. I have several other varieties that I am testing, 
among them is a sweet russet, an apple of very fine quality and a 
good keeper. There are seedlings in Northern Maine and New 
Brunswick that are worthy of propagation, and I believe if thoroughly 
tested would give us fruit the year round and of fine quality, good 
-enough for a king. Knowing these things and having the experience 
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of such men as Mr. Gideon of Minnesota and Dr. Hoskin(of New­
port, Vermont, I think we have every reason to feel encouraged in 
fruit raising in the cold north. 

Ironclads grow finely in our section. I am preparing to set more 
and intend to make a specialty of fruit raising. If there is any 
money in it, I think the place to begin is where they are obliged to 
import nearly all they use, for if we raise less fruit we can get higher 
prices for it. We are now obliged to pay freight on our apples from 
the older parts of the State. So, instead of leaving our county and 
going to the older parts of the State to grow fruit, I say stay here 
and use what opportunities we have and I am sure we shall succeed. 

J. W. DcDLEY. 

Castle Hill, Aroostook County. 

The varieties of apples that have done well with me, are the 
Duchess~ Alexander, Fameuse, Red Astrachan and Wealtby. I 
raise a few other varieties, but those named do the best. The 
Dudley trees are not on the market yet. I have watched the origi­
nal tree since it first fruited, and have great hopes concerning it. 

Of course there will be other choice varieties originate here as 
there are many seedling trees not _yet come to bearing. 

The same variety raised here will keep later than when raised 
farther south, and in some cases, notably the Duchess, the quality 
is better. My Alexanders are at their best now, (December 10th.) 

There are many trees being set in this county the last few years, 
and as the farmers are using more care in selecting varieties, and in 
caring for the trees after planting, we have faith that more fruit 
will be raised here iu the future than in the past. 

EDWARD TARR. 

Castle Hill. 

THE WEALTHY FAR NORTH. 

We have felt a deep interest in the results of the trials with the 
Wealthy apple in Aroostook county, and are pleased to note that up 
to date, in all localities where planted, it is proving har<ly enough 
to stand the rigors of that northern section. Mr. James Nutting of 
Perham, a town located on a parallel with Caribou, and as far north 
as fruit trees have ever been tried at any point in the State, has a 
large orchard of them growing, and 'which has already commenced 
bearing. He reports that it proves perfectly hardy. not a tree 
among the large number planted having shown any signs of winter 
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killing. Side by side with the Duchess, it stands the climate equally 
well with that world famous ironclad. In so short a season as that 
of 18f<8, Mr. Nutting reports that the fruit did not have time to 
ripen up into its full perfection of flavor, though the growth and size 
were entirely satisfactory. The past season, how3ver, 1889, the 
fruit attained complete perfection, and in every way appears to be 
equal to that grown in lower latitude. A specimen grown by l\Ir. 
Nutting measured twelve inches in circumference, and weighed ten 
ounces when it came off the tree. This variety grown in that north­
ern section keeps well thrm1gh the winter. Should further experi­
ence corroborate the present success with this variety, the people of 
that locality need not feel very bad if their list of varieties is narrow. 
The Wealthy is a fruit of high quality, both on the table and in the 
-cook-room.-.... lfaine Fanner. 

THE APPLE-TREE BORER. 

This pest is very common in Maine, and one that demands con­
stant care on the part of the orchardist. There are two varieties of 
this pest, round-headed and flat-headed borers. The latter is the one 
of which I will speak as his work can be detected in the winter sea­
son when the snow covers the ground. The damage is on the trunk 
of the tree where it can be seen. The borers commence their 
destructive business on the sunny side of the trunk and if the tree 
leans to the north or crooks so that the rays of the sun strike 
directly upon the tree, there is the place where they will be found. 
The damage done by these borers is very often attributed to sun 
scald. Sun scald to injure would affect the inside of the bark ; but 
this will not be found to be the case, if the damage is caused by this 
insect, at least for quite a while. One man, whose trees were very 
much injured thought the injury was caused by the oil from the wool 
of sheep that were pastured among the trees, but a close examina­

tion convinced him of the true cause of the trouble. This trouble 
must not be eonfounded with canker which will attack the north side 
of the tree as soon as the soutll. Trees are never troubled by this 
borer when the trunk is well shaded. Jf the borer is not destroyed 
it will eat into the wood, and others will be lodged around the first 
colony and will continue to spread until the tree is destroyed. The 
beetle makes its appearance early in the summer, and lays quite a 
quantity of eggs, and for this reason one of the best remedies is to 
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keep the tree smooth by good cultivation, and scrape off all moss 
an<l flakes. If the tree shows any signs of the work, shave the bark 
slightly so as to destroy all that may be lodged there. 

Of the round-headed borer, that does its work very nPar the 
ground, and cuts down and destroys very many trees, not so mucll 
may be said of him at this season of the year, for his work is hidden 
for the present and also is better known by most that have the care 
of trees. In his operations he dislodges large quantities of saw­
dust, and unlike this cousin, the flat-headed borer, is not confounded 
with other troubles. After dose observation I think real cases of 
snn scald are very few. D. P. TReE. 

Leecls Center. 

HOW SHALL ,YE MAKE OCH AXXGAL E:X:HIB1TIOXt- :m ,r:r~ 
USEFGL? 

By ,v. p ATI-IEHTON~ Hallowell. 

Only a few points will be presented and those very briefly. 
First, simplicity nf arrangement. This will be accomplishecl best by 

having ample space for the tables, so that visitors as well as exhibi­
tors shall have free passage around them ; the tables themseh·es 
should not be crow<led with fruit, but ample space given to every 
exhibitor, and under no circumstances in a gern~ral collection-cvu.1-
petitive of course-should the duplication of varieties be allowed, 
and except as wherein allowed by the rules of the Society should a 
plate contain more than five specimens of apples. If, from a want 
of space tables are crowded with plates, and plates themselves are 
crowded with specimens, coufusion will arise, mistakes occur and 
those useful lessons sought to be obtained by a careful study of the 
diffen nt specimens will be lost. 

Second, all abnormal growths in either fruits or flowers should be 
ruled out entirely, or in some way discouraged. A premium should 
uever be awar<led to an abnormally grown specimen. If it is, the 
effect will he to discourage all honest efforts. But how shall we 
distinguish between normal and abnormal growth? I know of no 
other way than by having a correct knowledge of what constitutes a 
healthily grown specimen. A good gardener ought to know whether 
a big pumpkin or squash has been fed on buttermilk or has derived 
its growth wholly from natural sources. A good orchardist oHght 
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to know whether a Northern Spy or a Hubbardston bas had fair 
honest orchard culture or has had the contents of a privy or a pig­
pen or a hen-yarJ to feed upon. When specimens grown under these­
or any other extraordinary conditions are awarded first premium as 
I have known them to be, the useful lessons which the Society would 
teach by its annual exhibitions are of doubtful utility to say the least. 

Third, varieties of fruits, which are really excellent but which 
unfortunately have but a local reputation, should in some way receive­
greater recognition. Allow me to suggest that possibly this might 
Le brought about by setting apart one table for purely local varieties 
and offering a small premium or medal for the best individual dis­
play. Again, I am not sure but that the interests of our Society 
would be best subserved by doing away with all cash premiums and 
adopting instead a reward in diplomas or medals. 

Lastly, our Society would do a good work by offering some encour­
agement to the originators of new fruits. / Let the Society offer a gold 
medal to the one who shall originate and exhibit for five or ten years,. 
the best summer, autumn and winter apple or pear, and a greater 
interest in our annual exhibitions will at once arise and a better 
knowledge of fruits be disseminated. 

'l'HE SCHOOL GARDEN. 

The school garden should be a place for observation and experi­
ment. Budding, grafting, various ways of propagating, cross-fer­
tilization, and conditions favorable to plant growth could be taught 
by seeing and doing. Much of this kind of work is already done by 
the pupils c,f the George Putnam school in Boston, which includes 
the work of drawing from natural specimens and making original 
designs. These pupils are learning to see as never before, and are 
aequiring facility and power in representing objects that will add 
much to their usefulness and happiness and are working toward 
horticulture. Their written descriptions and drawings of wild flowers­
serve the legitimate purpose of the school work and continually sug­
gest nature. 

What an influence for horticulture might be felt if the common 
schools throughout the country should make good use of school 
gardens. The ordinary Sahara-like school yard could be made to 
look like a paradise. Representatives of the various classes of vege­
tation could be grown, the flora of the vicinity could be obtained and 
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for every purpose the school would serve better than cultivated 
flowers. The effect on the health of the children would be beneficial. 
Why not convert gymnastic wands into garden hoes? . 

A large maiority of our public schools have done little or nothing 
for the study of plants, insects, minerals and soils, alleging that such 
study is not practical, but the conning of books and the figuring on 
slates they claim to be practical. What is the opinion of agri­
culturists? A.re not potatoes and wheat practical things? Is there 
anything theoretical about the potato bug and currant worm? 

The right kind of men should be placed upon school committees 
and teachers secured who are known to have an interest in horti­
culture. The collection and study of native plants is especially 

interesting and instructive to teachers. 
The address closed by urging the Society to ofter premiums for 

school gardens.-Henry L. Clapp, before Massachusetts Horticul­
tural Society. 

GARDEN"S FOR SCHOOLS. 

During the last cen years the State of Austro-Hungary has reserved 
ground in connection with each school to be used as gardens, where 
boys and girls may have an opportunity of growing plants from 
seed. The expense connected therewith has been defrayed by the 
state. 

We think it might be well for America to emulate this foreign state 
in this one respect. "As the twig is bent so the tree inclines." 
To foster and encourage a love for the growing of plants by children 
at our public schools, would in our opinion tend to elevate the moral 
standard of the people generally, for the man rarely amounts to 
anything who hates music, the laugh of a child or the cultiva­
tion of flowers. In cities like New York, it might, perhaps, be 
somewhat difficult to obtain a plot of ground with each school for this 
purpose, but in the country there need be no such difficulty. There 
are several seedsmen, who make a specialty of seeds for boys and 
girls who choose to devote some of their spare hours to horticulture. 

We should be pleased to know what the great brotherhood of 
florists have to say on this subject, and whether any of them can 
stir up the powers that be, to do something towards initiating a 
course of horticultural instruction at our public schools. 

11 
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MAINE FRUIT AT 'I1HE BAY STATE. 

It was a capital idea sending samples of Maine apples to the 
Boston exhibition, and the Pomological Society is entitled to com­
pliments on its enterprise. The collection made a fine showing, not 
only in itself, but also in comparison with the Massachusetts samples, 
as the many premiums taken fully testify. It is to be regretted, 
however, that more time could not have been given to the matter 
and a more complete list of varieties grown in the State made up for 
the tables, and in case of some of the kinds, larger samples selected. 
The plate of Baldwins, for instance, while perfect in form and color­
ing, were not so large as could have easily been selected and with 
equal perfection, while several of our choice apples, native to the 
State, were not in the collection. 

It was no small honor to Maine fruit that we should carry off the 
highest honors on dish of Kings in so strong a competition and with 
one of the most popular fruits in the whole list, as this kind through 
its fine color, high quality and large size has now become. E. H. 
Keniston, Dixmont, grew the samples taking the honors. Mr. E. 
W. Wood, the superintendent in charge of the fruit tables, well and 
widely known in connection with the Massachusetts Horticultural 
Society and chairman of its fruit committee, paid us the high com­
pliment of admitting that Maine can grow more perfect fruit of this 
justly popular variety than can be done in that State; and he further 
stated that it was conceded that although the Baldwin was a native 
of that State, yet Maine grown Baldwins were superior to those pro­
duced in its native locality. The superiority of Maine apples i~ 
chiefly in their perfection. While selected samples hardly run as 
large as those grown in Massachusetts, yet in freedom from imper­
fections in coloring and in that gloss and finish which renders our 
Maine apples so attractive in appearance, as well as in firmness and 
flavors, our Maine fruits are not matched by anything grown in more 
southern latitudes or on lower altitudes. This could have been 
further proved by numerous varieties not on the tables at Boston. 

But our parent State can beat us out and out on pears. Of the 
later kinds there was a fine display. The most remarkable showing, 
however, were the nineteen platters of Duchess, varying so little in 
size that the committee had to resort to the scales to place the pre­
miums. The extremes in the prize dishes, twelve specimens, were 
thirteen pounds and fourteen ounces for the first to twelve and three-
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fourths pounds for the third. Just think of grappling a Duchess 
pear weighing a pound and a quarter !-.1.lfaine Farnier. 

The fruit display was exceptionally fine, notable among which 
contributions was that of the Maine State Pomological Society, 
which was represented by l\lr. Henry "\V. Brown of Newburg, Me. 
-Roxbury Gazette. 

The Maine Pomological Society is entitled to thanks for its enter­
prise in sending an exhibit to the Bay State fair and also for its 
thoughtful spirit of fraternity.-New Englancl Fanner. 

'l'RANSPLAXTIXG HEHBACEQl;S PEREN"XIALS. 

A good portion of the hardy herbaceous perennials, if properly 
cared for, can be transplanted with better results in the latter part, 
or even the middle of summer than late in autumn. Early flowering 
plants, which start into growth as soon as the snow is off in 
spring, make their preparation for this the previous autumn. If we 
will examine closely our beds of such early plants as the Trilliums, 
Claytonias, Early Anemones, etc., just before winter, we will find 
the flower buds for the coming year well formed, ready to start into 
growth the moment spring arrives. The middle or last of August is 
not too early to set such plants. It is much better to set them early, 
so that they can make their autumnal growth where they will remain 
through the winter, than to transplant them just before winter. 
There is always more or less loss of fibrous roots in lifting such 
plants, and, when the transplanting is done early, the plant can 
recover before winter. 

It fr~quently happens that the driest part of the year comes at 
this time, and, if such is the case, sufficient moisture, which is very 
necessary, should be artificially supplied until the plants become 
well established. 

Most of our bulbs for fall planting do better when set 0arly. A 
new growth of fibrous roots is formed, which enables the plant 
to start sooner and stronger in the spring. "\Ve have had better 
success with lilies which were planted early. In fact, we prefer 
wintering them in a cool cellar to a late setting. :Many plants, 
especially lilies are greatly reduced by seed-bearing. Plants of L. 
Canadense, taken up while in flower and the bulbs then replanted, 
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will give better blooms the following year than if left to seed in 
their original location. The same may be said of others. As soon 
as the seed vessels begin to form there is a great demaBd upon the 
bulb. Those who do not allow their lilies to go to seed will get 
more and better flowers the next season.-Garclen and Forest. 

SHRUBBERY IN NEW ENGLAND. 

·we plant for the summer only, while our cousins over the sea 
plant for the whole year. Some will reply to me that we have few 
good evergreen shrubs fit for our climate, or broad-leaved ever­
greens, such as rhododendrons, laurels, etc. I reply to all such 
that we have the finest ones in existence, growing wild in quantities, 
and we have overlooked them for so much of our national existence 
almost wholly, while Europeans have always used them with lavish 
hand, and our own native broad-leaved evergreen shrubs, the lack 
of which leaves our lawns so barren looking all winter, are the very 
plants that make England's gardens so rich and so constantly green. 
Two species of rhododendrons, of absolute hardiness and superb 
beauty, three of kalmias, one of them om· lovely mountain laurel, 
two native hollies, are all evergreens, and should be found in thou­
sands in the gardens of New England Of these seven species, the 
first two and the mountain laurel are the best, and would serve all 
necessary purposes, and their free and general use would so meta­
morphose our shrubberies, now leafless so long, that one would soon 
fancy himself in the green shrubberies of the mother land. ·why 
do we not appreciate our own unequaled native shrubs? ·why 
should we cross an ocean to see places made famous by beauties 
derived from generous use of American plants which grow wild and 
unconsidered here at home? The sensible man who should plant 
bis spacious grounds with these charming native shrubs in a really 
liberal way would not only have in time the finest grounds to show, 
but be a public benefactor and educator-F. L. Temple in Boston 
.Joiirnal. 

'l'HINNIN G FRUIT. 

The practice of removing the surplus fruit from trees which have 
ambitiously undertaken more than they can properly perform without 
injury to the present crop, and permanent injury to the trees them­
selves in many cases, is an operation which needs only a careful, 
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thorough trial to commend itself to all painstaking fruit growers. 
Many who acknowledge that the crop after thinning will sell for 
more money per tree than if not thinned are still unwilling to admit 
that the gain will pay for the extra labor involved. Well, about 
how much for time is required to remove 500 apples, pears or peaches 
in ,June and 500 more in October, than would be occupied in picking 
the entire 1,000 in October? 

Further than this, it is a well-known fact that the production of 
the seed of a fruit causes by far the greater draft upon the vitality 
of the tree than the formation of the pulp surrounding it; also that 
1,000 small apples will contain nearly twice the weight of seeds 
found in 500 specimens double their size of the rnme variety, and 
thus be much more exhaustive to the tree. An incidental benefit 
which may result from thinning of fruit: The horticulturist may, in 
thinning the fruit, notice many young shoots that by pruning-time 
next spring will become stout limbs to be cut off; whereas now they 
may be easily rubbed off, while the plant-food required for the forma­
tion will be saved for the tree and fruit.-Popular Gardening. 

TOO MANY KINDS OF APPLES. 

The mistake that most every orchardist or fruit-grower makes is that 
of se'~ting out too many kinds of fruits. It is well to have different 
kinr~s enough to supply a succession of fruit throughout the year 
for home use; but for ma1ket purpos~s the varieties should be few, 
and those of the best and most salable kinds. The greater part of 
the different kinds of apples raised in any one locality might be 
termed local varieties, not well known to the trade. The Baldwin, 
Rhode Island Greening, Roxbury Russet, Northern Spy, Fameuse 
and a few others, are the best known to the trade generally, and in 
localities where they flourish, are safe to raise. The Baldwin, for 
productiveness, profitableness and salability, stands at the head of 
market varieties. In sections where it thrives, more money can be 
made from it than from any other apple. Baldwin trees will pro­
duce more apples, with fewer of second quality, than any other 
variet .\. Two or three varieties' are sufficient for a large market 
orcllard.-Exchange. 
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THE ROLFE APPLE. 

This fine Maine apple, regarded as equal to the Gravenstein in all 
points, and a month longer keeper, is a round, smooth, regularly 
shaped fruit, striped, splashed and almost covered ( on a light yellow_ 
ground) with pale red, brightest in the sun. It much resembles the 
Gravenstein, though larger and more regular in form. The flesh is 
delicate and crisp, with a rich melting flavor, sprightly and juicy, 
and in my judgment it is nowise inferior to Gravenstein. As a later 
apple, so close in all points of resemblance, and so considerably 
prolonging the season, it strongly recommrnds itself to orcbardists 
who seek to supply the market for "fancy" fall fruit.-Orchard and 
Garden, Decernber, 18?)9. 

IN OREGON. 

One of our life members, James A. Varney, now President of 
Second Eastern Oregon District Society, The Dalles, Oregon, writes 
under date of January 16, 1890: 

"'\Ve are having snow this winter enough to secure good crops 
another year, no severe weather yet. We look for good fruit crop 
next year. The past year's crop was large in fruit, but injured by 
drought and codling moth. It has come to this, that be who sprays 
not will reap not in Oregon. Our long dry seasons give us bugs all 
the way from April to November. Good sound apples are retailing 
to-day in this city at $3 per box ( 40 pounds), and Eastern apples are 
selling in Portland market to-day notwithstanding they .(may be 
grown much quicker and cheaper than in Maine.'' 

The apple is one of the best fruits. Baked or stewed apples will 
generally agree with the most delicate stomach, and are an excellent 
medicine in many cases of sickness. Green or half ripe apples 
stewed and sweetened are pleasant to the taste, cooling, nourishing 
and laxative, far superior, in many cases, to the abominable doses 
of salts and oil usually given in fever and other diseases. Raw 
apples and dried apples stewed are better for constipation than liver 
pills.-Hall's Journal of Health. 
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Some of our desirable old apples are no longer reliable, and we 
have no substitutes possessing their peculiar rich flavor. Newtown 
Pippin, Bellefleur, Rambo, Pennock, and some others, are good 
examples. Is this degeneracy, or lack of proper nutriment in the 
soil? Facts leading to the latter hypothesis crop out frequently. All 
the above-mentioned varieties show their appreciation of high culture, 
by improved yields, which if not equal to the "good old times," are 
certainly superior to the average fruit of our uncultivated orchards. 
-N. Y. Tribune. 
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