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STATE OF MAINE.

To the Honorable, the Governor and Council of Maine:

In compliance with the laws of the State, I have the honor to
present the report of the doings of the Maine Board of Agri-
culture for the year 18g6.

B. WALKER MCcKEEN, Secretary.

Avucusta, May 1, 1897.
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MAINE BOARD OF AGRICULTURE.

ANNUAL MEETING, 1897.

The annual meeting of the Maine Board of Agriculture was

held at rooms of the Board, State House, Augusta, January
20th and 21st, 189g7.

WEDNESDAY, A. M.

Meeting called to order at 11 o’clock by J. W. Dudley, Vice
President.

Committee on Credentials, appointed by the Chair, W. H.
Snow, Geo. N. Holland, J. M. Winslow.

Committee on Pay Roll, appointed in the same manner, W.
G. Hunton, C. E. Wheeler, T. E. Skolfield.

On motion of B. F. Briggs, voted that O. O. Stetson act as
messenger for the Board during this session.

Records of the last annual meeting read and approved.

The Committee on Credentials reported the following named
gentlemen duly elected members of the Board: T. E. Skol-
field of Sagadahoc county, S. H. Goodwin of Somerset county,
I. O. Straw of York county, Nahum Hinckley of Hancock
county, John F. Talbot of Oxford county, John J. Frye of
Cumberland county, each for a term of three years; and Prof.
Chas. D. Woods, member from the State College ex-officio.

This report was accepted.

Committee to receive, sort and count votes, appointed by
the Chair, S. H. Goodwin and L. O. Straw.

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

The Committee on the Old Orchard Field Day was called
upon to report.
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T. E. Skorrierp. I supposed that Mr. Vinton, the chair-
man of this committee, would make some report. I will simply
say that we met and carried out the program. The Board of
Agriculture day was very satisfactory, but I think the Grange
day was not quite so satisfactory.

L. O. Straw. Mr. President: 1 felt in the beginning that
this was a union meeting, and paid as much attention to one day
as the other. We all know that in a meeting where it is known
that there are to be two days, the first day usually has the labor-
ing oar; people are gathering on that day. I saw no particular
difference in the two days, except that there seemed to be a
larger attendance on the second day than on the first. The
interest was the same, and I think our speakers were on a level.
We had some very interesting speakers the first day, and those
who attended had a most excellent day. The first day was very
rainy, which was against us. The second day was a very fair
day, the speakers were equally good, and there were more
people present. I could see no particular difference in the feel-
ing of the people on those two days. I think it was a very
profitable session, and that our people, especially, were well
paid for their time and attention. I think it would be well to
try it again, rather than to give it up at the first trial.  One
thing is very sure,—that we excelled New Hampshire. It was
admitted generally that our meeting was better attended, and
fully as profitable a meeting as those that have been held in New
Hampshire. I think our New Hampshire friends were very
much pleased with the meeting.

I have nothing in particular to say, for the Board or for the
Grange, in relation to that meeting. It was a joint meeting,
and I think all moved harmoniously, except for one or two
things. On the first day Prof. Robertson gave his lecture in
the evening, by request, in part, and it was generally under-
stood that he was to continue this lecture the next day. The
next day’s program seemed complete, and it was made up
of that class of speakers who could not be rejected or omitted
in any way, and I think that was the principal reason why we
rather shut out Professor Robertson. I think he thought
nothing of it, and had no hard feelings.

W. G. Hunton. I think there isone thing that has beenover-
looked in this report, that the members of the Board outside of
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the Committee ought to understand about, and that is this:—As
I understood it myself, and from discussion with other members,
the meeting of the Board on that occasion was in one sense a
meeting for instruction. My idea was that at that meeting we
should have speakers who would give us ideas that might benefit
us in our institute work. I think on that line the meeting was
instructive and accomplished a great deal of good. 1 think
the ideas which we got from Dr. Harris and from Prof. Robert-
son of Canada did a great deal of good throughout the State
as they were promulgated by the members who heard them.
The only thing that I have to regret is that the Board, as a
Board, did not attend. There was a misunderstanding in
regard to the meeting, I think, to this extent;—some of the
members of the Board thought that it was a Board meeting
and that they were entitled to pay for necessary expenses, and
others did not. I believe if the Board could have a meeting
with the idea in view that we have some such speakers as we
had at that time, and gather such new ideas as they would
give us, that it would be a very good thing. I think we should
have it earlier in the year, before the majority of our institute
work is in progress.

T. E. Skovrierp. The fairs at that time hurt the meeting,
and I think it would be well to hold it earlier if it should be held
again. I should want to know something about what the
expense would be before I recommended another meeting. Can
the Secretary give us any idea of the expense of that meeting as
compared with the institutes?

SEcRETARY McKEEN. The expenses of that meeting were
$139.50. 1 could give you some idea of the average expense of
getting the Board together, from the expense of the Field Day
at Orono, which was $102.04. 1 should estimate that the
expense of another Field Meeting, with the expenses of the
members paid, would be about $300.00.

The report of this committee was accepted.
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REPORT OF THE EXECUTIVE COMMITTEE,

A meeting of the Executive Committee was held at the
Bangor House, Bangor, Tuesday evening, June 2nd, all the
membersbeing present. Several matters were considered, and
advice and suggestions received.

In accordance with the vote of the Board at the last annual
meeting, the committee proceeded to vote upon the location
of the next dairy meeting. The vote was that it be held at
Skowhegan, in connection with Skowhegan Grange. This
was the only vote that was taken at the session.

A meeting of the Executive Committee was held in connec-
tion with the full Board at Hotel Coburn, Skowhegan, on the
evening of December 1st. Considered the matter of the inspec-
tion of feeds and seeds and appointed a committee consisting
of Prof. Chas. D. Woods, Prof. G. M. Gowell, and Secretary
McKeen, with instruction to report at the annual meeting.

Respectiully submitted,
W. H. VINTON,
J. W. DUDLEY,

GEORGE FLINT,

Executive Committee.
This report accepted.

Prof. Cuarres D. Woobs. Mr. President: At a meeting
of the Advisory Council of the Experiment Station I called
attention to a matter in regard to the fertilizer law, which I
wish to present to you. On page 145 of our report, sec-
tion 4, you will find a cause which reads as follows:—
“Ten dollars for the phosphoric acid and five dollars each
for the nitrogen and potash, contained or said to be con-
tained in the fertilizer, this fee to be assessed on any brand of
which thirty tons or more are sold in the State.” As I under-
stand the history of this fertilizer movement in this State, the
design was that we should reduce, as far as possible, the number
of brands which were sold in the State, so as to make as little
confusion as possible to the average farmer when he comes to
purchase. Instead of a reduction in the number of brands there
has been a great increase, not only in Maine, but everywhere
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else. There was an increase of nearly 5o per cent in the number
of brands last year, and the indications are that there will be a
considerable increase this year. While I would not want to
bring any accusation against any firm, it is certain that some of
our large firms sell a great many brands in the State, of which
they say they are not going to sell more than thirty tons. They
introduce a new brand which differs only very slightly from one
which they have been selling. I think the tendency of this is to
confuse the farmer, and it also adds to the burden of the Exper-
iment Station in its work in enforcing this law, because the law
compels us to examine the fertilizer just as truly if a man sells
one ton as if he sold three thousand tons. The work we have to
do is just the same. It happens that there are fifteen, twenty-
five or perhaps thirty brands which will be sold this year, so far
as I know, inside of that thirty ton limit. The dealers will be
exempted from paying the fine, and that is a hardship in two
ways. One is, that a large amount of work devolves on the
Experiment Station, which it has to do out of the money which
it receives from these fees; the other, that it is a great disadvan-
tages to the purchaser, as he is misled and bewildered by the
increased number of brands. It seems to me that it would be
possible for us to reduce the number of brands if we should
either strike out these words entirely—“Of which thirty tons or
more”—or substitute a much smaller number. I know of only
one manufacturer of fertilizers in the State that asks for exemp-
tion under that limit. They are mostly outside of the State. The
council suggested that we introduce a bill at this session of the
legislature, amending that section of the law so that it shall read,
“Ten dollars for the phosphoric acid and five dollars each for the
nitrogen and potash, contained or said to be contained in the
fertilizer, this fee to be assessed on any brand sold in the State.”
In this way anyone that introduced a fertilizer would have to
pay a license fee, the object being that we should reduce the
number of brands. I would like to have the advice of this
Board in regard to introducing such an act. As I understand
it, this same amendment was made last year, and by a clerical
error, when the bill actually passed the House, this clause was
left in. I may be mistaken as to that, however.

MR. Moopy—I think it would be well to draft a bill and sub-
ject it to the Board.
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J. M. Winsrow. I wish to speak a few moments in regard to
the State stipend. If there should be a committee chosen
to present matters to the legislature, I believe there is a
matter in the division of the State stipend which right-
fully should be attended to. I have not come here to
beg for myself or anybody else; my idea is the rightful
distribution of the money raised to go to the several agri-
cultural societies of the State to promote and encourage
agriculture.  In Lincoln county we haven’t had any State
stipend for two years, and the year before we received only 50
per cent., as we paid only 50 per cent. of the premiums awarded.
This year we held a fair,—I think you might call it holding a
fair, as we had the exhibit, and had everything ready—and the
first afternoon took some money at the gate, about $28.00.
That was all the money that we got. We had been to the
expense of getting ready for the fair, and had the exhibit all
there except the cattle, and kept running until Saturday, and it
rained as hard as it could pour all the week. Consequently we
were left with a debt, and awarded no premiums, and as the
stipend is paid according to premiums and gratuities awarded
we were shut out from that. It comes very forcibly to my mind
that the stipend should come in right at the time when we need
it. 'We had made the effort, and were not to blame that it did
not succeed. The year before we held no fair for the very
reason that we had had several rainy seasons and had failed to
meet our bills, and had a debt of between eight and nine hundred
dollars. We had a meeting, at which Secretary McKeen and
Professor Gowell were present and encouraged us, and we sent
a man out to collect the money, and paid the debt right out of
our pockets, giving from five to one hundred dollars each.
This year we had this rainy season, and so all the way along we
do not get a dollar. The same thing has occurred in many other
counties, and it looks to me as though a division of that money
might be made so that societies like that, unless they were at
fault themselves, or were debarred by gambling, might have
the benefit of it. The people are taxed, and the money is raised,
to encourage agriculture.  Some counties which have good
weather and a successful fair get the money, while the counties
that fail on account of poor weather, something for which they
are not at all to blame, do not get a dollar to encourage them,
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just at the time when they need encouragement. My society
has not asked me to say anything about this matter, nor any-
body in my county. I simply speak of this as a member of the
Board. I have nothing to put forward, but I have thought that
the law might be changed so that 50 per cent. of the State
stipend should be divided among the societies that have a right
to receive it, pro rata. I leave it for you to think of, and at the
proper time you can put it in the hands of your committee if
you wish to do so.

Adjourned until 2 o’clock, P. M.

WEDNESDAY, P. M.

Report of the Committee on Feed Inspection, by Prof. Chas.
D. Woods, Chairman.

MR. PRESIDENT, MEMBERS OF THE BoARD: The committee
reports favorably upon an action for a feed law, and we have
drafted, based upon the present fertilizer law, a law for the con-
trol of feeds. I have several copies which I will distribute.
Those of you who are familiar with the fertilizer law will find
that, with the exception of one or two points, to which I shall
briefly refer, it conforms to our present fertilizer law, the chief
difference being in regard to the way in which we propose to
raise the revenue necessary to put such a law into effect. In
the case of the fertilizer lawthis is by a license fee,but in this case
we propose to make it a tonnage tax instead of a license fee, so
that the cost of the feed inspection shall fall not equally upon all
manufacturers, but shall fall upon them in accordance with the
amount of business which they do. This license fee, in my
opinion, is the great objection to the fertilizer law to-day.

I wish to say just a word in regard to the history of this move-
ment. An attempt to have a feed inspection was made in Mas-
sachusetts, and a bill was introduced at their last session of leg-
islature; but the bill, as they had it then, did not meet with the
approval of the Chamber of Commerce, and the result was that
it was defeated. They have now drafted a bill upon the same
general line, which has met with the approval of that body, and
is quite likely to become a law.

The necessity for a feed.law depends upon two facts. One is
that even to-day our concentrated feed stuffs, such as linseed
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meal, cotton seed meal, etc., differ very greatly in composition,
and a man is not sure of what he is buying, any more than he
was sure of what he was buying in fertilizers a few years ago,
and that condition will grow worse instead of better.  The
other fact is that if the Massachusetts legislature passes the bill
which is before them, which it is quite likely to do, our State
would then become a dumping ground for the feeds which
would be shut out from consumption in Massachusetts. The
Massachusetts bill differs from our proposed bill in that it car-
ries an appropriation.  There seemed to be two very valid
objections in the minds of your committee, to framing the bill so
that it would require a definite appropriation by the legislature.
One was that in the present condition of the finances of our
State it might be difficult to get a law passed, no matter how
good it was, if it carried an appropriation. And the second
objection, which had even more weight, was that if the sale of
feeding stuffs increased in the future as it has in the past, the
appropriation which we would make this year would be inade-
quate at the next session, and so on. A tonnage tax would,
of course, not meet with those objections.

Now a few words in explanation of this bill. In regard to
the feeds included,—of course hays and straws would not be
included anyway, and we thought it would not be wise to
include the whole seeds of grains, because they differ compara-
tively little in their chemical composition, and there is little
chance for fraud. The same thing is true of the unmixed meals;
the differences are not great enough so that it would be worth
while for us to take those into account.  This is also true of
brans and middlings when they are unadulterated, so that pure
bran and pure middlings would be exempted; but the moment
there is enough of oat hulls so that they are conspicuous, it
becomes a mixed feed, and would not be exempt, in accordance
with this law. The brans and the middlings, while they differ
somewhat in composition, do not differ greatly enough so that
it would be worth while for us to take them into account. They
are not taken into account in the Massachusetts bill.

The request as regards samples, in section 4, differs from the
fertilizer law in that the sample is onlyrequired when the director
requests it, in this case, while in the fertilizer law the sample
is required unless the director excuses the party. In the major-
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ity of instances the manufacturer’s sample is of practically no
value.

Section § is in substance the same as the fertilizer law, except
that in the fertilizer law there is a license which falls upon a man
whether he sells little or much,—that is, above the thirty ton
limit. This law has the advantage that the revenue will increase
as the sales of goods increase, and consequently the inspection
fee will be always adequate. A question might arise here as
to what the revenue will be in excess of what is needed for the
inspection. I do not know that any man can reasonably
answer that question. It is difficult to tell what the revenue
will be, and it is difficult to forecast what the cost of the inspec-
tion will be. The inspection demands chemical analysis, but
the expense will be only about half as much as in the case of
fertilizer analysis. But with our fertilizers, we can draw the
samples all in the month of May, and only have to look out for
the inspection for a limited time. This feed inspection would
cover twelve months of the year, and it is very difficult to say
what the cost would be. It may be that 25 cents a ton will give
a larger revenue than is necessary, but if that is found to be the
case it is very easy for us to ask to have that tax reduced. If
we should place it at a lower figure and found that it would not
meet the expense, we would have to fight the battle all over
again.  So it seemed to your committee wiser to place it at 25
cents per ton. I will say that this is the law in several of our
Southern and Western states in regard to fertilizers; it is not a
new idea.

I was talking with Senator Roberts and Master Wiggin in
regard to the reports to be published from time to time, as pro-
vided in section 7, and they suggested that we put into the
requirements of the publication that it shall include a state-
ment of expenditures, and that the director shall from time to
time make a report of the amount of this revenue and the
expenses of the inspection, so that the financial status could be

known.

I will say in regard to this law, that it is perfectly simple and
easy. There is no more difficulty in carrying it into execution
than with our present fertilizer law.

This report was accepted and laid on the table until Thurs-
day morning.
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REPORT OF THE SECRETARY.

MR. PRESIDENT, AND MEMBERS OF THE BOARD OF AGRICUL-
TURE: In making another report to you, as the secretary of this
Board, I am pleased to note that the agricultural progress of the
State has kept pace well with that of former years; so much so
that there appears to be a feeling of encouragement along all
lines of work.

The necessity for advanced methods, never so apparent as
now, is fully appreciated by the large majority of our farmers,
and the demands for better work along all lines of instruction
are rapidly on the increase.

With the single exception of hay, the crops have been abund-
ant, and, as a rule, have been raised at a less cost than in former
years. The prices, notably of our apples and potatoes, have
been very low, so much so that in some sections the large bulk
of these crops remains unsold.

The increased use of farm machinery, and the better scientific
knowledge that everywhere abounds, appear to have served to
increase the amount of the products without correspondingly
increasing the demand. We look, of course, for a reduction in
prices as the cost of production lessens, but not to the extent of
practically driving the goods from the market. It would there-
fore seem that we ought to bend our efforts towards a careful
study of what may perhaps be termed

FARM ECONOMICS.

Our Experiment Station and our Agricultural College are
teaching the science of agriculture; they are constantly bring-
ing to light new truths and new methods, all of which have a
marked effect on the ability of the individual to effect produc-
tion, but which seldom tend toward opening up new avenues of
trade. It appears to me, from observation as well as from
reports and other means for obtaining facts relative to the mat-
ter, that while science is constantly showing how to increase
the income of the farm in the products of the soil and the herd,
the main question which now confronts the farmers of Maine is
how to produce and market their crops so as to secure a satis-
factory income from their farms. I therefore conclude that it
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is legitimate work for this Board to try to place before our farm-
ers such facts as may enable them to lessen the cost of produc-
tion, and at the same time render their products of such a nature
as shall enable them to be sold at fair prices in the best markets.

The aggregate amount of the agricultural productions of
Maine is very large, but still we are large purchasers of the pro-
ducts of the soil from sources outside the State. It would
appear to indicate something wrong, that with one county alone
of sufficient magnitude and with sufficient agriculturdd
resources to be able to supply New England with bread, and
with so many sections of the State highly developed agricultur-
ally, we are still such large purchasers of food products. Our
farmers must be taught the wisdom of producing all the stock
fodder in its various forms, and all the food for family consump-
tion that their circumstances will warrant. This work may be
supplemented by placing before them as many facts relating to
the markets as it is possible to obtain. New avenues of trade
may in this way be opened, and new demands created for our
products.

THE CONDITION OF MAINE FARMERS.

During the past year I have made a somewhat careful study
into the condition of our farmers, as compared with years past,
and I am pleased to say that as I look at the matter in all its
bearings I am forced to the conclusion that their avenues for
supplying themselves with the necessaries and luxuries of life
are in most sections continually broadening, and, as a rule, their
indebtedness is not increasing. We see our schools and higher
institutions of learning receiving larger patronage than ever
before, we see that the young men and women who enter them
are, as a rule, better fitted than formerly, and we know that a
large proportion of them come from the farm homes of the
State. We see these homes better equipped than ever before
for the production of just such attributes in our young people
as shall make them better men and women, better citizens. It
is generally known that the government instituted, a few years
ago, an investigation into the amount of farm mortgages, and
the per cent of interest which was being paid on farm indebted-

2
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ness, and I quote from the report of the Secretary of Agriculture,
a few of the conclusions which he draws.

“The farmers of the United States hold 72 out of each 100
farms occupied by their owners, absolutely free from mortgages,
or other incumbrances. The debts secured by liens upon lands
used for tillage and the production of crops, aggregate, after
throwing out the mortgage indebtedness of railroads and other
corporations, less than one-sixth of the total indebtedness of the
citizens of the United States secured upon real estate. Out of
each 1,000 farms in the United States only 282 are mortgaged,
and three-fourths of the money represented by the mortgages
upon the 282 farms was for the purchase of those farms or for
money borrowed to improve those farms.”

We also find from this report that the proportion of farm
mortgages in the North Atlantic states paying five per cent. or
under is 30.60 per cent., while the proportion paying not more
than six per cent. is 98.16 per cent. These figures tend to
show a small proportion of the farms mortgaged, and that this
class of securities, in the North Atlantic states, at least, is not
discriminated against by those who have money to loan. While
we have no statistics as to the indebtedness of the farms of
Maine, by itsell alone, we are safe in assuming that it is not
more than the average for the states just quoted, and probably
it is less than this average.

REDUCTION OF VALUES.

For quite a period of years the farmers of Maine have had to
face quite a serious reduction in farm values, that is, the value of
the plant as well as the articles placed upon the market, and this
fact has led to some dissatisfaction and discouragement on the
part of those engaged in the business. Many have set them-
selves to work to asceftain the causes for this reduction, and
various reasons have been assigned for it. I am of the opinion
that by far the most potent cause is the general downward
tendency of prices and the somewhat unprecedented industrial
conditions by which we find ourselves surrounded. Still, there
are some things to which I may, perhaps, call your attention,
which may show some light upon the condition from a purely
agricultural standpoint. In the first place, we find that under
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the Homestead law the Government has, during the last thirty
years, given away nearly 2,000,000 of farms of 80 acres each.
These farms of course contain many millions of acres of arable
land, and increase the amount of the agricultural productions
of the country quite largely. Railroads have either preceded
the settlers into these districts or have rapidly followed them.
This has brought the freight on the products grown on these
distant farms, which cost their owners practically nothing, down
to but a trifle more than that upon products grown in the East-
ern and Middle states which go to the same markets, either
domestic or foreign. The period following closely on the close
of the civil war, in which productions of all kinds were unduly
stimulated, also led to a further settlement of lands in this por-
tion of our country. These lands are possessed of their virgin
fertility and of course grow crops very abundantly, but they
must for quite a long time be such crops as require but little
skill for their production, and with which the farmer in older
sections of the country and nearer our larger Eastern cities
should not attempt to compete. This condition drives him into
the production of the finished product, forces him to intensify
his work and sell skill as well as labor, which exists alone in the
raw product. When we fully grasp the situation,and by carefully
husbanding our resources and avoiding the unnecessary pur-
chase of the products of these Western farms, and by putting
skill into our work raise ourselves above their competition in
a measure,we shall find,I firmly helieve,our condition improved,
and our farms, even with their somewhat reduced value, of more
real worth to us than under former conditions of high prices
and crude work.

OUR LIVE STOCK.—NUMBER AND VALUE.

The following tables are taken from the State Assessors’
Report for 1896.
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As we compare these numbers of our farm animals with those
for 1895 we find an increase of 4,183 in number of horses, a
decrease of 1,367 in number of three-year-old colts, a decrease
of 2,348 in number of two-year-old colts, and a decrease of 1,091
in number of one-year-old colts. The increase in number of
horses the past year has, therefore, been caused by importation.

Our cows have increased in number since 1895, 3,077, or 2
per cent. The increase in the number of oxen is 672, or 4.5 per
cent. The decrease in the number of three-year-olds is 4,070,
or 20 per cent. The increase in number of two-year-olds is
1,499, or 5 per cent. The increase in the number of one-year-
olds is 8,046, or 23 per cent.

Sheep have decreased 38,046, or 12 per cent. Swine have
increased 4,314, or 9 per cent.

It will be noted that there is a rapidly increasing proportion
of young stock, there being a rapid gain during each year, so
that there are more one-year-olds than two-year-olds, and more
two-year-olds than three-year-olds. If the same proportion as
to sexes holds in the young animals as between oxen and cows,

we now have in round numbers 223,478 cows, and heifers above
one year of age.

HEALTHFULNESS.

I believe that just at this time, as we are beginning
to make a reputation for ourselves as a dairy State,
and when there is a large and growing demand for these pro-
ducts of our farms, we should give our live stock interests care-
ful attention. We cannot fail to appreciate the necessity for
maintaining our herds in health and thereby keeping up the
reputation of our products in the general markets, as well as
enabling us to produce more and at a greater profit. I believe
that the attention of this Board should be devoted quite largely
to work that will help the farmers of the State into a better
appreciation of the necessity for cleanliness among their herds,
for perfect sanitary conditions to be maintained in and about
their barns, and for a general oversight of the health of all their
animals. I believe that the suppression of disease, even,
depends more largely upon proper sanitary conditions than
upon the killing of animals, and am of the opinion that there
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should be a rigid inspection of barns and stables by some com-
petent authority. It would seem that a part of the money
appropriated by the State for extirpating contagious diseases
could better be used for this purpose than in paying for animals
after they have fallen a prey to disease. Maine is to be con-
gratulated upon the general healthfulness of her farm animals,
and if we may rely upon such comparisons as we may make by
noting the extremely small proportion of animals rejected from
among those sold for export, we may conclude that the per-
centage of diseased animals is very small indeed.

I believe that our work in this direction should be along
educational lines, and that we may profit from the example and
experience of other states,and avoid extreme measures and large
expenditures of money, It is particularly desirable that our
various agricultural organizations and institutions should work
together in perfect harmony to encourage the live stock interests
of the State, and for the purpose of investigating and controlling
disease. It is necessary that there be a full and free understand-
ing among all who have these interests in charge, and that each
and every branch engaged in the work should have the full con-
fidence of the stock owners of the State.

OXEN AND STEERS.

I note an inéreasing interest in oxen, both for farm
work and for the market, and ascertain that they are
selling at prices somewhat advanced from those of previous
years. I believe it may be well to encourage the growing of
steers, particularly in sections remote from dairy centers and
where there is no apparent prospect for opportunities along
dairy lines.  As prices rule now our farmers can obtain as
much, and in some cases more, for steers of from two to three
years of age as they can for heifers of the same age and quality.
The growing of those steers will open up a new revenue upon
many farms, and help to induce the growing of more of the
crops for which Maine is peculiarly adapted. This does not call
for any radical change in breeds or treatment, as in many sec-
tions we have for a foundation stock just the right kind of ani-
mals for this work, I believe also that upon general principles
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the agriculture of our State will be made much more profitable
by this movement, as I have noted with some degree of anxiety
the large amount of money which leaves the State annually for
the purchase of horses grown upon the cheap land of the West;
these horses being, as a rule, not a class the increase of which
will tend to improve the stock we now have. Far too many of
these horses go upon farms on which there has been no ade-
quate provision made for raising something which may be
exchanged at a profit for money with which to purchase them,
and on which there appears to be a lack of effort and skill neces-
sary to bring them nearly up to their capacity for production.
In such cases the purchase money comes directly out of what
should have been net profit. I shall be glad when our farmers
turn their attention more to the growing of their own farm
teams.

LIVE STOCK IN AROOSTOOK COUNTY.

I think some special effort should be made to induce
the farmers of Aroostook county to place more live stock
upon their farms, as the agricultural future of that
region depends largely upon a rapid increase in the
number and value of the farm animals. Efforts are now
in progress toward securing a market for the varied products of
the county, hoping thereby to encourage the production of live
stock. This is one of the finest sections for dairying, sheep
thrive wonderfully here, and in no section of the country with
which I am acquainted is there such a promising outlook for
farmers to engage in the growing of young stock, for which,
if first class, there is always a ready sale.

EXECUTIVE COMMITTEE.

The Executive Committee have held but two meetings dur-
ing the year, but have been consulted freely by letter and by per-
sonal interviews, and have rendered valuable assistance in the
work.
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SEED AND FEED INSPECTIONS.

The importance of obtaining pure seeds, both in grain
and grass seeds, cannot be overestimated, and the mat-
ter of seed inspection has been prominently before the
public during the last year. While I believe that much
of the trouble comes from careless work by the farmers
themselves and from neglected roadways and hedges, I hope
the Board will feel to take some definite action upon the mat-
ter, and put it in a tangible form, so as to place it before the leg-
islature for its consideration. I also wish to again call your
attention to the importance of the inspection of many of our
commercial feeding stuffs, particularly such as are by-products
from the manufacturing of some other article. Prof. Woods,
of the committee to which this matter was referred, has prepared
a draft of a bill, which he will present for your consideration at
such time as you may direct.

CROP BULLETINS.

The publication of these bulletins has been continued through
the season, with an increasing demand for them. The list is
constantly increasing, largely by personal requests from farmers,
who ask that their names may be placed thereon. The circula-
tion is now about 6,000.

Thanks are due to the members, and our correspondents gen-
erally, for the painstaking replies and valuable remarks with
which they have favored us. I believe it will be for the best
interests of the work to increase the scope of these bulletins as
largely as possible, as through them we are able to reach a large
number of persons whom we otherwise could not, and thus
carry a farmers’ institute into the homes of a large number each
month. I am hoping the amendment of the postal bill, which
will allow them to pass through the mails as second-class mat-
ter, may pass the present session of Congress, as if it does it will
enable these and similar publications of other Boards to obtain
a far more important place in our work than they could other-

wise.
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UNITED STATES BULLETINS.

No branch of the Department at Washington is pro-
ductive of more good, or the means of disseminating more
valuable information than the Farmer’s Bulletins, so
called. They treat all important subjects connected with
farm work, and should be studied very fireely by all. A
postal to the Director of Experiment Stations, or to your mem-
ber in Congress, Washington, D. C., will bring them to all. I
wish their value might be impressed upon our farmers gen-
erally.

OUR DAIRY AND CREAMERY INTERESTS.

The dairy interests of Maine are in a prosperous con-
dition. Prices for dairy goods have ruled higher the past
yvear than for nearly any commodity sold from our farms,
and the output has been somewhat increased. Sev-
eral new creameries have been started into successful
operation, during the past year, and one factory for con-
densing milk. This factory is taking quite large quantities
of milk from farmers in its locality at prices which appear to be
fairly satisfactory. The condensed milk factory at Newport
is using an increased quantity of milk, amounting to 2,000 gal-
lons per day, for which it is now paying 12c. per gallon, making
a monthly payment amounting to $6,240.00, and there are more
large herds of cows among its patrons than in any other section
of the State. Notwithstanding the somewhat large increase in
the amount of the output of our creameries and dairies, the
sale of sweet cream to go outside of the State has so withdrawn
the bulk of the butter from our markets that some.creameries
have purchased it from Boston and the West, and, putting their
stamp upon it, sold it to their regular customers. Until we can
supply the trade of our own cities with butter and at the same
time keep our cream trade abroad, it appears there should still
be room for an increase of the business.

We believe that, as a rule, confidence prevails between our
creameries and their patrons, and as the Babcock method of
testing cream is better understood it gives better satisfaction.
There may, however, be some modification in methods neces-
sary in order to further perfect its work, considerations of which



ANNUAL MEETING. 27

will, without doubt, come up during this meeting. After using
the test myself considerably for several years, and seeing its use
in various creameries and on some farms, I am firmly convinced
that there is no more danger to the creamery patron from dis-
honesty in its handling than there is in the handling of the scales
and the yardstick in ordinary commercial work. Neither is it
difficult for the operator to ascertain whether or not he is doing
good work. It requires training and skill, of course, to so per-
form the work that the results may be correct, but the merest
novice can ascertain at a glance whether or not the separation of
the fat is complete.

The law requiring all the glassware to be tested and all the
users of the test to be certified by the superintendent of our
Dairy School has, I believe, been cheerfully complied with by
our creamery managers; and while but very few of the flasks or
pipettes have proved to be incorrect, the mistakes which would
have been made by the use of these, and the increased confi-
dence which is felt by the average creamery patron, proves the
wisdom of the law.

It will be remembered that I called the attention of the Board
in my last report to the damage to our cream trade, which might
possibly come from the use of preservatives by designing men.
Investigations were afterwards made by Professor Jordan which
brought out the knowledge that as far as could be learned none
of our creameries are using any substance as a preservative, but
that they are depending upon the process of sterilization and
rapid cooling, to increase the keeping qualities of the cream.
So far as I know, the enviable reputation of Maine cream in the
markets of our cities has been fully maintained, and the sale,
although at a somewhat lower price, has been fully up to the
amount of former years.

THE PRESS.

The Department is under increasing obligations to the
press of the State for extended notices of our meetings
and for general co-operation in our work. Copies of the Maine
Farmer, Turf, Farm and Home, Bangor Commercial, Lewiston
Journal, Country Gentleman, Hoard’s Dairyman, New England
Farmer, New England Homestead, and Mirror and Farmer,
come regularly to the office and are placed on file for binding.
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CATALOGUE OF THE REPORTS.

Upon looking over our reports somewhat carefully we
considered that their value to the Department and the farm-
ers of the State would be materially increased by the addi-
tion of a card subject catalogue. Mrs. L. D. Carver,
who has had much experience in this work in the
State library and the Lithgow library in this city, was engaged
to make this catalogue, and spent two months of continuous
labor in the work. We now have it arranged, with appropriate
alphabetical guides, and by its use anyone is able to readily find
any one of the five thousand subjects which have been treated
since the reports were first issued. This same system is now
being extended to the various Experiment Station Bulletins
received, and will, I believe, form a valuable addition to them.

Our mailing list is now being revised, and as the work is con-
tinued we shall place it upon cards, alphabetically arranged;
in this way it can be kept in perfect order at all times, as addi-
tions of names are made by simply inserting a card in its proper
place.

INSTITUTES.

I wish to again acknowledge the very efficient work
which the members of the Board have done in connection
with our institute work. There has been a constant improve-
ment in methods of advertising, and the result shows in the
increased interest and attendance. In many of the institutes
there has been much enthusiasm manifested, which has helped
the interest and effectiveness of the work materially.

A two-days’ meeting was held in Union, Knox county, in
which the subject of dairying was the principal topic, and the
results would appear to indicate that similar meetings might
be held to advantage in various sections of the State. There is
a growing demand for speakers who are trained in the work,
and who have practical experience along the lines they are
attempting to teach. There appears to be no reason why a
person should have less practical knowledge of a subject to be
a successful teacher than he should to be a successful worker,
in fact it would seem the reverse should be the rule.
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Nearly every request for these meetings which comes to the
office is accompanied with the desire that some speaker who can
treat some subject from a scientific standpoint be taken along.
Thus we find that all are beginning to more fully appreciate
the value of such knowledge to supplement the personal experi-
ences of practice. '

We continue the permanent record of these meetings, and
their cost. The time reported covers the Board year, from the
third Wednesday in January, 1896, to the third Wednesday in
January, 1897. Institutes have been held as follows:

North Berwick, Saco, Cornish, Rumford, Bethel, Bryant’s
Pond, Otisfield Gore, Yarmouth, Union, Topsham, East
Poland, Turner Centre, Brewer, Damariscotta, North Jay,
North Fayette, Oakland, South China, Bolster’s Mills, Man-
chester, Milo, Perry, Dennysville, Epping, Hancock, North
Bluehill, Bucksport, Lee, Old Orchard, Evening Meeting at
State Fair, Lewiston, Orchard Field Meeting at Chesterville,
East Livermore, Hermon, Bradford, Washburn, New Sweden,
Limestone, Sprague’s Mills, Sherman, Cary, Lincolnville Cen-
tre, Searsmont, Liberty, Centre Montville, Bristol Mills, North
Warren, Palmyra, Appleton, South Warren, Monson, East
Dover, and State Dairy Meeting at Skowhegan.  The total
number of these meetings is 52; total cost, $2,131.79, average
cost, $41; total attendance, 13,350, average attendance, 257,
an increase of 122, or 9o per cent from that of 18gs.

As it is impossible to leave the office for institute work during
the session of the legislature, it was thought to be proper to hold
several institutes during the latter part of December, which
otherwise would not have been held until the beginning of the
present year. There is due on these and balance on Dairy
Meeting, about $300, which will be paid from the appropriation
for 1897.

OTHER MEETINGS.

In addition to these institutes and the State meetings, the
Board attended the Annual June Field Day at Orono, at a cost
of $102.04 and have paid for incidental expenses as follows:

$102.04
Lewiston Journal, advertising, etc............... 23.00
A. M. Spear, cotnsel. . ...oiiiiiiiii e 50.00
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Geo. H. Hamlin, paper for report................ 20.00
J. M. Bartlett, chemist............ccoiiiiiiiann. 6.00
Wm. R. Sessions, copies to complete set of Mass.

Report. ..o 6.00
Mrs. L. D. Carver, cataloguing.................. 160.00
E. H. Jenkins, photographs..................... 5.00
H. E. Stillman, butterine work.................. 35.85
D. P. Knowlton, framing pictures............... 8.75
Bills for institutes held between Jan. 1 and 16, 1896. 456.50
Cost of institutes..........ooiiiiiiinnnnan, 2,131.79

$3,004.93

January 31. I attended meeting of Somerset Dairy Associa-
tion in Grange Hall, Starks, speaking on the advisability of
building more creameries in that locality.

February 12. Attended dairy meeting of Kennebec Pomona
at Cushnoc Grange Hall, Vassalboro, speaking on “Dairy
Work in the Farm Home.”

February 15. Attended evening meeting of farmers in hall
of Frederick Robie Grange, Otisfield Gore, speaking on “Some
Essentials for Success in Dairying.”

April 25. Attended creamery meeting at Milo. Spoke on
“The Advantages of the Creamery System.” Interesting meet-
ing, good attendance.

May 1. Attended meeting of the Buxton & Hollis Agricul-
tural Society at Bar Mills, Spoke on “Some Farm Questions.”
Pres. Vinton was also present.

June 2. Attended meeting of the Experiment Station Coun-
cil at Orono. All the members of the council were present, and
the work of the station in the different departments for the past
year was outlined by the professors in charge of each depart-
ment. As the new director wished to have an opportunity to
learn some of the local matters in cdnnection with the work,
no suggestions for future work were made, but it was under-
stood that there should be another meeting of the council early
in the fall.

July 25. Visited Old Orchard with the meeting committee
for the purpose of making preliminary arrangements for the
holding of the joint meeting on August 27 and 28,
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July 28.  Visited the farm of Mr. Stephen Miller of Sidney,
to make investigations regarding an insect which was said to
be injuring the potato crop. This insect proved to be the
Cucumber Flea Beetle.

July 29. Visited the orchard of Mr. W. P. Atherton of Hal-
lowell, for the purpose of observing the effect of spraying and
of pasturing with sheep.

August 17 to 21.  Attended the New England Fair at Rigby,
having charge of the speaking on “Good Roads.” Two lec-
tures were delivered, one by Prof. C. F. Allen of Massachusetts,
and one by Mr. E. C. Jordan of Portland. Assisted in testing
the milk for the Sweepstakes Dairy Premiums.

August 24 to 26. Attended the Eastern Maine Fair at Ban-
gor, occupying the rooms provided for the Board by the society,
and taking charge of the testing of the milk for the Sweepstakes
Dairy Premiums.

August 31 to September 4. Attended the Maine State Fair
at Lewiston, taking charge of the testing of the milk in the
Sweepstakes Dairy Test; occupying the cottage provided for
the Board by the society.

September 18. Attended the York County Fair at Saco.

September 25.  Attended the South Kennebec Fair at Wind-
SOr.

October 1. Attended the West Oxford Fair at Fryeburg.

October 7 and 8. Attended Bristol Town Fair at Bristol,
taking charge of the milk testing.

October 16. Attended public meeting of Cascade Grange
at Oakland, speaking on “General Farm Work.”

October 17.  Attended the Sagadahoc Fair at Topsham, tak-
ing charge of the milk testing.

October 22. Visited World’s Food Fair, Boston. The
exhibits of food consisted mostly of manufactured products,
and while they were of quite a general nature I was still con-
siderably disappointed in the general arrangements and the
methods of handling the exhibits.

November 20. Attended meeting of the Experiment Station
Council at Orono, at which all of the members.were present.
Matters of considerable importance were discussed at the meet-
ing and action taken upon them.
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November 24. Attended a meeting of the farmers in Grange
Hall at Lamoine, and spoke on the subject of dairying.

December 11. Attended a meeting of farmers in Agricul-
tural Hall, North Ellsworth, and spoke on the subject of “Milk
and Cream Testing.”

It may not be out of place to say that besides attending these
fairs and meetings, I have attended, personally, all of the insti-
tutes but two.

CORRESPONDENCE.

The correspondence of the office is constantly increasing.
Many people write for information upon various matters con-
nected with their work, and I intend to answer every such let-
ter, no matter how trivial it may seem, as the subject probably
is of vital importance to the party writing. A complete copy
of all letters written since May 1st has been kept, and we find
that they amount to 1,250 or 150 a month. This, of course,
is exclusive of all the correspondence connected with the work
of the bulletins, which calls for the stamping, directing, and
filling of nearly 7,000 envelopes each month.

ENTOMOLOGIST AND BOTANIST.

There are coming to this office freqently from farmers, speci-
mens of insects, weeds and grasses for determination, which
are sent to the entomologist and botanist of the Experiment
Station, and he has rendered valuable service in this work. It
would appear that it might be well for the Board to have an
officer of this kind, and T call the matter to your attention, think-
ing perhaps you will desire to take some action at this meeting.

BOOKS ON AGRICULTURE FOR THE STATE LIBRARY.

Books are constantly being purchased for the State Library,
and the various interests of the State are invited to make known
their choice of books on subjects which relate to their particu-
lar lines. The librarian informs me that he shall be very glad
to have this Board indicate to him its choice of books treating
on various agricultural topics which you would like to have
placed in the library, that he may have it as a guide in his
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purchases during the coming year. I recommend that a com-
mittee be formed for this purpose at this time. I wish to call
your attention to the laws relating to State aid to free public
libraries, a copy of which is placed on the table.

COUNTRY ROADS.

It will be remembered that I called the attention of the Board
to this matter at our last session. Since that time interest in
the movement for good roads has constantly increased, and I
believe the subject will command the careful attention of this
legislature.

Farmers are fully as much interested in this work as any
other class of people, as all their products must be drawn over
the public highway, before reaching the railroad. Any im-
provement which lessens the strength required for drawing a
given amount, any labor which removes obstructions and
improves the general appearance of our country highways, adds
to the value of our farms and practically brings them nearer
the business centers of their respective localities.

I have thought it best to give this subject some prominence
in this meeting, and feel that the Board should do something
to aid in the movement.

AGRICULTURAL SOCIETIES.

I visited quite a number of the fairs held by the different agri-
cultural societies the past season, and have been much pleased
with the general condition of thrift which I find. The preval-
ence of rain during the season for holding the fairs interfered
materially with the attendance in many sections, and thereby
reduced the receipts somewhat, but as a rule they have been
fairly successful financially, and the amount of exhibits has been
large, and their quality of a high order.

I find that, generally, the fair officials desire to see the laws
of the State fully enforced, and have been much pleased with
their evident desire to co-operate with us in every way possible
for that purpose. One society, by the character of its advertise-
ments in the newspapers, and its premium list, indicated its
plan to run regardless of all State laws in relation to gambling,

3
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and a visit to its fair grounds during the fair convinced me that
it was being run in full accordance with that plan. It was
therefore omitted from the list of societies entitled to a stipend
from the State.

I am of the opinion that whenever any agricultural society
incorporated by this State, openly advertises to run its fair in
defiance to any State law regulating such societies, there should
be some provision made whereby its charter may be revoked.

Complaints were made to this office that another society had
openly allowed gambling on its grounds, but after investigating
the matter as fully as possible, and receiving quite a number
of letters from various parties who were present during the
fair, I concluded that the evidence was insufficient to warrant
withholding the stipend. I still believe that it is well for the
Board to have a closer supervision over this matter, and again
recommend that it be taken into consideration.

I append a summary of the business of the societies, as
returned to this office.

Number of horses and colts exhibited................ 1,796
Number of neat cattle exhibited..................... 6,972
Number of sheep exhibited............. ...t 1,618
Number of swine exhibited............ ... ...t 730
Number of poultry (coops) exhibited................ 1,125

ANALYSIS OF AWARDS.

Total amount of premiums and gratuities paid.... $17,675 93
Amount of trotting purses.......... .o iaeienn 23,237 56
Amount of entry fee for trotting purses........... 9,786 66
Actual cost of trotting purses......... ... ... 13,450 QO
Per cent of premiums and gratuities to total awards, 43 00
Per cent of entry fees.........ooiiiiiiiiia 42 00
Per cent of stipend. ... ... il 37 40
Per cent of decrease in awards.................. 12 00
Number of societies receiving stipend............ 41

Decrease from I895. .. oottt I1
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BETTER PROTECTION FOR WOOL GROWERS.

It is generally understood that there is a very large amount
of shoddy used in the manufacture of so called woolen goods,
a fact which tends very much to lower the price of wool in our
markets and lessen the income of our sheep raisers. I am
informed that in many instances there is but a very small
amount of wool used in much of the cloth which is supposed
to be all wool. This is in the nature of an adulteration, and
an imposition upon the purchaser, as well as upon the producer.
One county in the State, in which the people are particularly
interested in sheep raising, has taken concerted action to
endeavor to bring this matter to the attention of our legislators,
thinking that perhaps some law may be passed that will remedy
the evil, wholly or in part. I believe the exigencies of the case
demand prompt action, and think all the states in sections
where sheep raising can be made more profitable should unite
in the passage of some uniform laws on the subject.

Respectiully submitted,
B. WALKER McKEEN, Secretary.

This report was accepted, and a committee to take the same
under consideration was appointed by the Chair, as follows:
C. E. Wheeler, John J. Frye, L. O. Straw.
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INFLUENCE OF WIDTH OF TIRE ON DRAFT OF
WAGONS.

By Prof. CuarLEs D. Woobs.

(This paper is the record of experiments, as yet unpublished,
made by the Missouri Experiment Station. Prof. Woods
acknowledges his indebtedness to the same for the facts
obtained.)

It is universally admitted that the standard narrow tired
wagon wheels are among the most destructive agents of our
streets, macadam, gravel and dirt roads, and to the fields,
meadows and pastures of our farms. It is also generally known
that wide tired wheels cost little more than those now com-
monly used, and that these wide tires will in most cases prove
positively beneficial to the roads. Despite the fact that a num-
ber of careful tests have shown that the draft is less when the
wide tires are used, these results have not been accepted as
conclusive and final by the public, and there yet remains in the
minds of even intelligent farmers and teamsters a well defined
and positive conviction that the wide tire will draw very much
heavier over roads in what we might term average condition,
and that in mud the wide tires would draw so much heavier
as to preclude their use.

To secure reliable information on these points Prof. H.
J. Waters, director of the Missouri Experiment Station, under-
took to make careful comparisons of the draft of one and three-
fourths inch and six inch tires on dirt, gravel, and macadam
roads in all conditions. It was proposed to have these trials
cover an entire year, so as to be certain that they embraced all
conditions of road surface usually found. This work was
begun early in January of 1896, and has continued without
interruption or unfortunate accident up to December, 18g6.
The tests were made with a Giddings self recording dynamo-
meter registering a maximum strain of 2,000 pounds, and read-
ing to about five pounds.

The narrow wheels were standard width—inch and three-
fourths tire—such as are made for the ordinary three and one-
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fourth wagons. The wide tired wheels were metallic, with six
inch tires cast to fit the spindles of the wagon purchased with
narrow tires. Nearly all trails were therefore made with the
same wagon in all cases, with the same load—one ton—the
wheels being changed.

Both sets of wheels are of the same height.

At least once each month the readings of the dynamometer
were carefully compared with those of tested Fairbanks scales.
The minimum length of run was 300 feet and return. In many
cases this was increased to 400 to 600 feet. By averaging the
draft of the round trip the difference in level in the surface of
the road was neutralized, and the average draft here reported
is that of a perfectly level stretch. Care in all cases was exer-
cised to have the speed of the teams uniform, about two and
one-half miles per hour.

SUMMARY OF RESULTS.
I. Macadam Street.
Hard, smooth, nearly level, and free irom dust, loose stone or

sand:

Trial made Sept .12.
Average draft.

Narrow tres. .o vvee ettt i e e ciiee e 143.5 lbs.
Wide tires o vevii i e 123.4 “
Difference in favor of broad tires................. 20.1
Percentage difference........... ... ..ol 16.3

II. Gravel Road.
(a) Hard surface, no ruts, some loose stones size of black
walnuts, Trial made Oct. 12th.

Length of run. Average dratf.
Narrow tires.........coovviiunnn.. 400 feet 218.4 Ibs.
Broad tires........covveeinn. 400 163.8
Difference in favor of broad tires. .. 54.6
Percentage difference............. 33.3

" (b) Same as (a), except there was a large quantity of sand in
the gravel which prevented it from packing perfectly. Road
dry and free from ruts. Run made Aug. 29, 18g6.

Length of run. Average draft.
Narrow tires.........ccovvvunennn. 400 feet 239.1 1bs.
Broad tires.......coooviinvinnn 400 “ 156.7 “
Difference in favor of broad tires. . 82.4 “

Percentage difference............. 52.5
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(c) Same as (a) except that road was wet, water standing on
surface. Loose sand varied in depth from 1 to 2 1-2 inches.
Wide tire forced most of the slush out of its track. No water
remained. Trial made Oct. 12, 18g6.

Length of run. Average draft.
Narrow tires..........coovvnvnnn. 400 feet 262.3 Ibs.
Broad tires..........ciiiiiinnn.. 400 “ 268.1
Difference in favor of narrow tires. . 5.8 ¢
Percentage difference............. 2.2

III. Dirt Road.
(a) Dry, hard, free from ruts and dust, nearly level. Trial
made Aug. 28, 18g6.

Length of run. Average drafs.
Narrow tires........covveeevennn. 400 feet 137.3 ibs.
Broad tires...........ooovvit, 400 104.8
Difference in favor of broad tires. .. 32.5 “
Percentage difference............. 31.0

Trial made Sept. 12, 1896.

Length of run. Average drafs,
Narrow tires............covvnn.. 1,000 feet 178.4 ibs.
Broad tires.................... 1,000 “ 145.3
Difference in favor of broad tires.. 33.1 “
Percentage difference............... 22.7

(b) Muddy on top, firm underneath. Mud about 2 1-2
inches deep, very sticky, adhering to the broad wheels. Soft
enough to allow the narrow tires to cut through to solid ground
with slight friction. Trial made Oct. 12, 18g6.

Length of run. Average draft.
Narrow tires............covvvn.. 400 feet 250.8 1bs.
Broad tires............ il 400 325.3
Difference in favor of narrow tires. . 74.5
Percentage difference............. 29.7

(¢) Clay roads, wet and sloppy on surface, to depth of 3 1-2
to 4 inches. Hard and dry underneath. Both wagons cut
through mud, no ruts left. Trial made Oct. 13, 1896.

Length of run. Average draft.
Narrow tires..........covvvun.nn. + 400 feet 286.5 1bs.
Broad tires.......... ... 400 “ 406.3 “
Difference in favor of narrow tires. . 119.8

Percentage difference............. 41.8
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(d) Clay road, dry on top, but spongy underneath. Ruts
in road before making trial, about 8 inches deep. Both sets

of wheels run in the old ruts, narrow tires first.

Ruts about 5

inches deep after broad wheels had passed over them once.

Trial made Feb. 24, 18¢6.

Length of run. Average draft. Average of

1st run. 2d run. both runs.

Narrow tires........... 400 ft 621.0 586.2 603.6

Broad tires............ 400 ft 459.6  327.2 393.4
Dif. in favor of broad

tres.. oo eeeeen e 161.4 259.0 210.2

Percentage difference. .. 53.4

(e) Same as (d) except that a new track was made, the nar-
row tires being run first, the wide tires running over the rut cut

by the narrow tires.
8 to 12 inches.
made Feb. 28, 1896. Two runs.

Length of run.
Narrow tires...............
Broad tires................
Dif. in favor of broad tires. ..
Percentage difference.......

Depth of rut made by narrow wheels, from
Rut of wide tires 4 to 6 inches deep. Trial

Average draft.

1st run. 24 run.
466.7 478.5
489.5 356.3
22.8 122.2
4.7 34.3

(f)y Clay road; muddy, but frozen on top, not enough to bear

load on either set of wheels.
ground in some places.
in places.

Length of run.

Horses broke through frozen
Narrow tires made ruts 12 inches deep

Average draft

Narrow tires.......covvevnenn. .. 400 feet 549.0 1bs.
Broad tires......... .. ..ooal 400 447.6 ¢
Difference in favor of broad tires. .. 101.4 “
Percentage difference............. 22.5

(g) Clay road, very soft and sticky; old ruts 18 inches deep,

full of water. Narrow tire run first.

to 8 inches deep, and gathered the mud, filling the wheel.

made April 9, 1896.

Length of run.

Broad tire cut about 6

Trial

Average draft.

Narrow tires.......coovvevnrnnn.. 400 feet 321.7 Ibs.
Broad tires.............. .o 400 “ 5i4.1

Difference in favor of narrow tires. . 192.4

Percentage difference............. 59.7
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IV. Mowing Lands.

(a) Timothy sod. Dry, firm, smooth, freshly mown. Nar-
row tires cut ruts 3-4 to 1 inch deep. No appreciable depression
by broad tires. Trial made July 2, 1896

Length of run. Average draft.
Narrow tires.........oovvvuinnn. 400 feet 317.3 Ibs.
Broad tires.............oivun... 400 228.8
Difference in favor of broad tires. .. 8.5 “
Percentage difference............. 38.6

(b) Timothy sod. Grass and stubble about 3 inches high.
Ground soft and spongy. Narrow wheels cut ruts 5 to 6 inches
deep. Broad tires made ruts 1 1-2 to 2 inches deep, doing
almost no damage. Trial made April 9, 1896.

Length of run; Average draft.
Narrow tires..........covunnn.n. 400 feet 569. 1 ibs.
Broad tires................ouit. 400 323.6 “
Difference in favor of broad tires. .. 245.5
Percentage difference............. 75.8

(¢) Timothy sod, same as (b). Each set of wheels was run
in its own track twelve times before reading was taken. Rut
cut by narrow tire 12 to 15 inches; by broad tire, 4 to 5 inches.
Trial made April 9, 1896.

Length of run. Average draft.
Narrow tires.......c.covvnn... 400 feet 876.0 Ibs.
Broad tires............. ... ..l 400 397.9
Difference in favor of broad tires. .. 478.1
Percentage difference.............. 120.0

V. Pasture Land.

(a) Blue grass sod, smooth, dry, firm. Neither wheel cut
an appreciable rut. Trial made Sept. 12, 1896.

Length of run. Average draft.
Narrow tires......oovervneeunn . 400 feet 195.8 ibs
Broad tires...........ccocvn.nt. 400 “ 154.8
Difference in favor of broad tires. .. 41.0
Percentage difference............. 26.5

(b) Blue grass sod. Dry, firm, smooth. No appreciable
impression made by either set of wheels. Trial made Oct. 13,
18g6. '

. T.ength of run. Average draft.
Narrow tires............covviinn. 400 feet 239.5 1bs.
Broad tires......ovveieennnnnn.nn 400 “ 157.0
Difference in favor of broad tires. .. 82.5

Percentage difference............. 52.5
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VI. Stubble Land.
(a) Grown in cow peas the previous year; ground soft.

Narrow tires cut ruts 14 inches deep first run. Broad tires cut
ruts about 3 to 4 inches deep. Four horses were necessary to
pull the narrow tired wagon. Trial made Feb. 8, 1896.

Length of run. Average draft.
Narrow tires......ccvvivneeenan.. 400 feet 758.1 1bs.
Broad tires...........oooviin.. 400 “ 538.7 ¢
Difference in favor of broad tires. .. 219.4
Percentage difference............. 40.0

(b) Corn stubble, free from weeds, nearly dry enough to

plow. Surface smooth and nearly level. Trial made March 27,
1896.

Length of run. Average draft.
Narrow tires.......oovvvvnneeon.. 400 feet 484.2 1bs.
Broad tires...........co it 400 325.7 ¢
Difference in favor of broad tires. . 158.5 “
Percentage difference............. 48.6

(¢) Same as (b). Draft record taken on 14th run in same
ruts, each set of wheels being run in its own track. Depth of
rut—narrow tires, 7 to 12 inches; broad tires, 2 to 3 1-2 inches.
Trial made March 27, 1896.

Average draft.

Narrow tires. ... oov it i 427.0 Ibs.
Broad tires...... ..o 263.3
Difference in favor of broad tires. ............... 163.7 ¢
Percentage difference........... ... il 62.2

(d) Corn land, dry, firm, level, and smooth. Reasonably

free from weeds. Trial made Sept. 12, 1896. :
Average draft.

Narrow tires............ e e 343.1 Ibs.
Broad tires................. e 225.4 “
Difference in favor of broad tire................ 117.7  “
Percentage difference............. ..ol 52.2

VII. Plowed Ground.
(a) Not harrowed. Many large clods; surface rough.
Large clods crushed by wide tires. Narrow tires pushed them

aside. Trial made Sept. 12.
Average draft.

Narrow tires. . .o vene it et 509.9 ths.
Broad tires........cooiii i 382.6 “
Difference in favor of broad tires............... 127.3 ¢

Percentage difference........... ..., 33.2
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(b) Same as (a), except ground prepared for seeding. Sur-

face smooth;. fairly compact; fine tilth.
Average draft.

Narrow tires.......covviiiiiiiiiennniinnn.... 466.5 1bs.

Broad tires.........c.ooiiiiiiiii i 323.2 ¢

Difference in favor of broad tires................ 143.3

Percentage difference............. ... ... ..., 44.3
CONCLUSIONS.

Summing up all the trials made in Missouri and elsewhere
the results appear to warrant these conclusions:

I.  On all conditions of mowing lands, pastures, fields (cov-
ered with weeds or bare, plowed or unplowed) the draft where
broad tires are used is materially less than where narrow tires
are used, the difference ranging from 26 to 120 per cent. It
is probable that on the average much more than half the annual
farm tonnage is hauled over these surfaces.

II.  On macadam and hard gravel roads comparatively free
from loose stone there is a slight advantage in draft from the
use of the broad tires.

III. On dirt roads in all conditions from dry on the surface
to dry and hard, the broad tires show a materially lighter draft
than do narrow tires. When very soft to a great depth the wide
tires appear to draw very much lighter than do narrow tires.
When the road has dried enough to render the walls of the ruts
rigid, and deep ruts have been cut with the narrow tires and
opened sufficiently to make the friction on the sides of the nar-
row tires small, the advantage is in favor of the narrow tires.
The number of trips over this road with broad tires before these
ruts would be filled sufficiently to reverse these results would,
of course, vary greatly with the character and condition (degree
of dryness) of the road material and has not been determined.
It should be borne in mind that if the majority of the wagons
passing over this road had been provided with broad tires, this
condition of the road could never have existed. There are two
conditions of the dirt road in which the broad tires show to a
disadvantage, viz: When the surface is too wet, soft, or sloppy
to compress under the broad tires,underlaid with a hard dry stra-
tum. Here the narrow tires cut through this soft mud and slush
with much less friction than the broad tires.
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In the nature of the case this condition of the road surface is
of short duration. If the rains cease, a few hours in the spring,
summer or fall, will dry this material so that it will compress
and pack under the broad tires, enabling a given load to be
drawn over its surface on broad tires with very much less draft
than on narrow tires. 1If the rains should continue, this substra-
tum is softened, the narrow tires cut deeper ruts, resulting in a
greatly increased draft in comparison with the broad tires.

Another condition of the dirt road surface favorable to nar-
row tires, as shown by our trials, is when the mud is deep, but
stiff and sticky enough to gather in the broad wheels. Ordi-
nary roads are not found in this condition many times during
the year, and they do not remain in this condition many days
at a time. Since January r1oth, last, a stiff, sticky, clay road
having poor drainage, upon which many of our trials have been
made, has been in this condition but once, and that lasted less
than a week.

In deep dust no trials have been made.

S. H. Goopwin—I wish to say a few words in regard to this
matter of woolen goods which the Secretary has mentioned in
his report, as to the action which has been taken by the farmers
in our county. When I say by the farmers I mean the farmers
acting through the Granges. I have not had an opportunity to
get any instruction from our farmers through the agency that
elects the members of the Board; you know it is difficult to
obtain any formal instructions from them. But the Pomona
Grange in our county, at some of its summer meetings, saw fit
to bring up this matter as to what the Granges in the county
would recommend to this legislature in the way of amendments
to any laws or the enactment of new laws, and a committee was
appointed consisting of one member from each subordinate
Grange in the county. At the annual meeting of the Pomona
this committee was present, and among other recommenda-
tions which they made was one in relation to the inspection of
cloth. T haven’t that bill before me, but it has been reported to
the legislature, and has been referred to the committee on man-
ufactures. What the outcome of it may be I do not know. The
object of this bill is to tag each piece of cloth so that the per-
son buying may know exactly what the per cent. of shoddy
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is in the cloth. I was not aware at the time this came up that
the Secretary of the Board was pursuing that line of investiga-
tion, but it seems that he has done so to some extent. You can
all judge for yourselves as to what the chances will be of getting
through such a law, and as to the desirability of it. I only
know that our county formerly was the leading sheep raising
county in Maine. I do not know how the figures stand at pres-
ent, but I do know that the industry is depressed, as you all
understand. I shall not go into any recapitulation of the
causes which led to this, but our people feel as though a law of
that kind, especially if it were made uniform throughout the
whole country, would be of great benefit. Some go so far as
to say that it would be of more benefit than any tariff which
we would be likely to get. Our people feel like pressing a bill
of this kind, and also some other matters. One resolution was
adopted by the Pomona Grange looking to the improvement
of our country roads. It recommended the abolishing of the
tax commonly known as the highway tax, to be raised in labor
and material. It was the unanimous sentiment of that meeting
that the taxes for the maintenance of roads should be assessed
in cash. Nothing was said about any other legislation in regard
to this matter, leaving the law just as it is in relation to road
commissioners and highway surveyors. We were also inter-
ested in the seed question, and some other matters.

E. E. Licar—Mr. President: In regard to the matter of
roads, I am going to offer two resolutions, in order to put the
matter in some definite form before the Board. They are as
follows:

Resolved, That any legislation compelling increased money
taxation for highway improvements is believed by this Board
to be premature at present, and will unwisely increase the bur-
dens, already too heavy, of our rural communities.

Resolved, That better expenditure of present means, and
improvements on highways optional with towns or counties,
are better adapted to our conditions than State expense and
control.

Mgr. Moopy—It is a fact that I have done a great deal of
work on highways, and you will probably believe that it is a fact
when I tell you that I do not mean to do any more. I ride a
great deal, and have as much interest in the roads as anybody,
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and I am always thinking what terribly rough roads I am riding
over, and have thought a great deal about some method of
improving them. But whenever you start out in any direction
to make a radical change in road building, you have to meet
this one objection—expense. I presume you are as well aware as
I am that the country generally is poor, and the people would
not consent to anything that would add to the burden of taxa-
tion, or take more money from their pockets, and you could not
get it through the legislature. And furthermore, I believe that
the trouble does not lie exactly there. It is somewhere else, and
in a place where we cannot very well reach it. I have been one
of the selectmen of my town for eleven years, and it has always
been the custom for one of the selectmen to have charge of the
money—to lay out any money when we take it out of the treas-
ury. I used to take the highway tax, and mix it with the cash,
so to speak. I would go on to a location, and there would be
perhaps $50 in unpaid highway tax. I would hire a good man
or two, because I might need a team which I could not get in the
district, and T would spend $100 there; and I would just as soon
have the highway tax as to have the cash. We paid 66 cents
in money for a dollar in highway tax. That dollar in highway
tax is just as good to me as 66 cents in silver or gold. It is not
the method so much as the manner in which you apply it. In
order to have good country roads, I mean a good road bed
thrown up and all the stones taken out so that it is a very good
road, all we need is to have some men who are competent
and willing to go on and do the work. The greatest trouble
that we meet with, so far as I have ever seen in my section, is
the small stones in the highways, and the cost of getting them
out is very slight. The law says that the surveyor shall in cer-
tain months go over the road and remove the small stones. It
costs but little and it adds very greatly to the ease with which
you can get over the road. The fact is, the surveyor does not
go over the roads more than twice a year. The law says that he
shall do it, but there is no penalty attached, and sometimes he
says that he has not the money to do it with. Now if you make
an amendment to that law, and oblige him to do it, provide that
if he does not do it he shall be fined, and that the selectmen shall
pay the bill if he has not the money, then you meet one of the
greatest troubles that we have to deal with.
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Sometimes the surveyor would do this if he had the means,and
sometimes he is a man that is not qualified. It is hard work to
get men who are qualified. You may make all the laws you
please, and you will not make men. If I were to sug-
gest any amendment to the present law, I would leave the
method optional with the towns, as it is to-day, and then
I would oblige the surveyor to remove the stones every
month for seven months in the year, subject him to a fine
if he did not, and provide the method of imposing the
fine. I would give him the authority to do this, and would
oblige the selectmen to pay the bill. I believe that there is
nothing that we could do which would do so much good as that.
I think it would make the roads quite comfortable for us to
travel over. We do go on and remove the large stones and fill
up the ruts, and generally the roads, with the exception of some
pieces three or four miles long on which nobody lives, are very
good, except for these stones which you are always rattling
over, and but very little expense is needed to remove these. We
cannot build stone roads, it is of no use to talk about that. All
the professors on earth, all the philosophers, and all the finan-
ciers may talk about it, but we cannot do it, we haven’t the
money. What can we do and what shall we do? If you oblige
the towns to raise the tax in cash, and do not adopt the methods
that I speak of, you would then be laboring under the same
difficulties that you are now. I think that towns, if they were
obliged to pay the money, would raise small taxes, and I do
not know but the roads would be worse than they are now.
If we want to improve them, I would recommend that this
Board draft an amendment as I have suggested, and I believe
it would be likely to be enforced. I, myself, would oblige the
surveyors to do this in my own town, and I do not know but I
would in the surrounding towns. I would not ride over. the
stones if there was any way in which I could help it.

Ques. If we had such a law would it be any advantage to
have in our counties commissioners or surveyors to see that the
law was enforced?

Ans. T hardly think it would. I think there would be men
enough in the towns who would have an interest in it and see
that it was enforced. I always pay my tax in money, and I
would not put my money out for roads and then ride over these



ANNUAL MEETING. 47

stones if I could help it; and there are ten, and perhaps twenty,
men in the town who pay their taxes in money, and would feel
the same. I do not complain of the crossways or bridges.
The towns do not dare to neglect these, because it would expose
them to an action of law if anyone should be injured. And if
there are any large stones, or logs thrown up, they are taken out.
The roads would be fairly good if we did not have to contend
with these small stones.

Ques. Which would you rather have, labor at $1.00 or $1.00
in money, taken on an average through the town?

Ans. I would rather have a dollar in money; but my state-
ment was that a dollar in labor was as good as 66 cents in money
always for me, and that is what we pay in money, 66 cents on a
dollar. The reason for this is that we fix the price of labor high.
We have a shilling an hour—six shillings to the dollar, for
men, and the same for oxen. We can hire men for less than
this if we pay them cash.

MR. TarBor—The only reason why I should favor a change
in the law in regard to highways is simplythis: In our own com-
munity, and I suppose it is true in all places, there are villages,
and in those villages there is a large floating population, and
we impose on each one of those men a tax, and we give that
tax to some worthy farmer to expend. Now it is no trouble for
this man to call out the farmers around, and get them to go on
to the road to work. But he notifies a man in the village, who
is a spendthrift and lazy and does not wish to work, and
damands that he come on to the highway and labor. He gives
him the proper notice and he fails to appear. All there remains
for the surveyor to do is to notify him again, and if he does not
come, the tax, at the end of the surveyor's term, is carried to
the selectmen, and they put it into the money tax. The farmer
is obliged to make the repairs, while the man who has the bene-
fit of the road for his bicycle, and in all other ways, does nothing
whatever, and gets rid of his tax. 1 believe these burdens
should be borne by us all equally. If T say, “Yes, I will be
there,” and break my word and do not go, and the next year
the surveyor carries in the tax, the selectmen will say, “What is
the use of taxing him?” The taxes are assessed in April, and
th surveyor generally waits until the next May before going
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to the selectmen; and if they do not see fit to make a supple-
mentary tax, I am dropped out. And whereas the town has
raised, as it supposed, $1,000 in labor, it has perhaps got $8o0
on its highways. I do not believe in adding any more burdens;
I think that if the money were judiciously expended we have
enough. But we ought to have men on the road that under-
stand the business of road making. A road maker is as essen-
tial as a blacksmith, or a mechanic of any kind. The appoint-
ment does not make a man a road maker. I believe it is an
art that needs to be studied, and farmers must wake up to this
fact.

Mgr. DupLEy—Some towns up in our county raise their tax
in money, and at the same time if a farmer wants to go on to
the road and work out his tax at cash prices, say fifty cents on a
dollar, they give him a chance to do it. In that way you get
the money from those fellows that are around the villages, that
you might ecall loafers, and the farmer who is willing to work
pays his tax that way. They have done that way in Presque
Isle, and it works well. But they usually get the best men
they have in town to superintend the building of the roads. I
think that in many towns it is almost impossible to get men
who have any interest in the matter, or if they have interest
they do not know how to build a road. If we could have a
good man to superintend the building of the roads in the dif-
ferent districts, even if he should superintend the laying out of
the statute labor, and we should pay him for it in cash, I think
we could get a great deal better roads than we get now, under
the same system.

Ques. Do you think fifty cents in money is better than a
dollar in highway work?

Ans. I think it is fully as good.

Ques. As a general thing do not the farmers who go on to
the roads do a good day’s work? \

Ans. Some of them do.

Q. Are not their wages worth a dollar a day in any place?

Ans. Oh, yes. But we let them go on to the road and work
by the hour as long as they like, and our farmers generally
work out their tax in that way, at fifty cents on a dollar in cash.
If the tax is raised in cash we do not raise as much money for
the roads.
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Speaking of the stones,—a new road was built through to
Ashland, from our place, and it was full of small stones. Every
one who went over it said it was the roughest road he ever
drove over. I had the handling of it, and went on and took
the stones all out, and you would not have believed the differ-
ence it made; and we laid out but very little money. A couple
of men with picks and crow bars will clear out a large piece
of road in a day. I was surprised to see what a great deal of
benefit we got from a little money, in that way. I think that
as a general thing, if the stones were taken out the roads would
not seem nearly as bad as they do now.

MRr. HinckrLev—I1 go through Washington county twice a
year, and T agree with Mr. McKeen that we have the best roads
in our section of any part of the State which I have been in.
They turnpike the roads in good shape, remove the rocks, and
drain off the water. That, in my opinion is all that we can do.
As to having macadamized roads in our town, we cannot do it.
The drainage, in my opinion, is one of the principal things.
Provide a way for the water to run off as soon as it falls, and
the road is not going to soften up as badly.

Ques. Have you had any experience with road machines?

Ans. We use two machines, and I consider that the best
way; but it depends a great deal on the man that manipulates
them. If he understands his business you can build a beautiful
road, and that is the way the roads are built in Washington
county.

Ques. What has your experience been as between the cash
and highway system, so called?

Ans. We do better with cash than we can with labor,
although we formerly used labor. Under the labor system, if
a man was deficient in paying his tax it was returned as defi-
cient and went into his next vear’s tax.

Report of committee on pay roll read and accepted.

Mr. Licar—This matter of road improvement has been pre-
sented to the Board, and it is recommended for action by the
secretary. By the program that has been arranged consid-
erable attention has been drawn to the question of roads, and
whatever we do here will be incorporated in the agricultural
report, and it seems to me that we should place ourselves defi-

4
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nitely before the farmers of the State, so that they will know
our position in regard to this important matter. The first
resolution refers to the matter that is so often spoken of in the
papers; and if I mistake not, not long ago a bill was introduced
into the legislature to the effect of classifying the roads and
having an office established here at the Capitol, and other pro-
visions with which I am not familiar. I have been told that
an effort might be made similar to this at the present session
of the legislature, and it is with that fact in view that this reso-
lution, worded as it is, has been presented to you.

I am aware that we are not a law making body; we simply
recommend, we have nothing else to do. Therefore I am in
favor of making such recommendations that, when we go back,
we can face our constitutents. I am not in favor of recom-
mending large appropriations that would increase the taxation
which, at the present time, we know is burdensome to the rural
communities. I am glad to see this discussion, and hope the
matter will be fully discussed.

Committee to consider whether it would be advisable to hold
a field day at Old Orchard, or in connection with the field day
at Orono, appointed by the Chair, as follows: B. W. McKeen,
Nahum Hinckley, John F. Talbot.

MRr. GoopwiN—I can hardly say that I want to vote for those
resolutions as they are, because in my county the farmers are
in favor of abolishing this highway clause in the law. I think
Brother Moody’s suggestion is an excellent one, as to attach-
ing a penalty to the failure to remove the stones. Our people
do not want to change that, they simply want the tax to be
raised in cash, so that when a man works on the road he shall
get fair pay for his labor; and also that the money that is paid
by a few tax payers in the villages can be distributed over the
town in the places where it is needed, which cannot be done
under the present system. One year ago last summer, Mr.
Merrill, who is chairman of the committee on agriculture, was
chairman of the board of selectmen of our town, and I
appeared before them and asked them to try to put some money
on the road above my place; I had three miles of road to keep
in repair. When they sent me the books with the credits taken
out for the work, I had seventeen dollars to repair three miles
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of road. I asked why they did not take out some of the taxes
of others and put in here, and they said that they had no more
money in other places than they needed. 1 believe that the
resolution which I presented and which has gone before the
legislature, would be for the benefit of the farmers in Maine.
In order to collect this highway tax you must observe all the
statute requirements. The notice must be given, and all the
necessary steps taken, else the tax cannot be collected the ensu-
ing year. And my observation has been that where a man
stands out and does not go on to the road to work, in many
cases he escapes taxation, so far as his highway tax is con-
cerned. I think we have had a fairly intelligent board of select-
men,—it has been the same in other towns. And I believe
that while this law was wisely intended, and was a good law
years ago, the necessity for it does not exist to-day, and it
would be better in three-fourths of the towns to have the cash
system. The town of Winthrop has had this system for twenty-
five years, the towns of Madison and of Skowhegan have
adopted it; and why not make it a law. Here is a town with
six miles of good roads, under the cash system, and here is
another town with five miles of poor roads, under the highway
system. In hauling a load through these towns you have to
measure your load by the poor roads through which you have
to pass.

Voted to lay the resolutions upon the table until Thurs-

day A. M.
Adjourned until Thursday, at 9 o’clock A. M.

THURSDAY, JANUARY 2I.

Meeting opened at 9.45. Records of Wednesday’s meeting
read and approved. The first resolution presented by Mr.
Light in the Wednesday afternoon session, and laid upon the
table, was now taken under consideration.

S. H. Goopwin—I wish to present as a substitute for this
resolution one to which I think there ought to be no objection.
I do not know that Mr. Light would object to it, he rather
assures me that he would not. This is a resolve which our
Pomona Grange passed after a full discussion, and is as follows:
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Resolved, That the law which permits the repairing of high-
ways by a highway tax is an unequal and wasteful expenditure
of public money, and should be repealed.

Resolved further, That all necessary expenses for building
and repairing highways should be raised in money, the same as
other expenses, and that one assessment shall cover the expenses
and apportionments.

This resolution has been referred by both the Senate and the
House of Representatives to the committee on agriculture.

I believe that in regard to these road matters, and in making
any improvements, this goes to the root of the whole difficulty,
and the resolution presented by Mr. Light, as it is worded,
whether intentional or not, would seem to work against this.
I understand that of the replies which Mr. McKeen received
for his bulletin on Good Roads, nine-tenths, perhaps ninety-
nine one hundredths, were in favor of just such a resolution as
this. If we pass Mr. Light’s resolution it would seem to
cripple, and almost destroy, any chances for legislation in the
right direction this winter. You will understand, gentlemen,
that any measures which you may adopt here would have great
weight with the committee to which these matters are referred.
I know from conferences with the committee on agriculture
that they would not favor the resolution now before us. I do
not believe there is any member of the committee on agricul-
ture, or the committee on ways and bridges that is in favor of
any State expenditure for road commissioners, or anything of
that kind. I think they would be perfectly willing to let the
second resolution go through, but it does seem to me that it

would be unwise for this Board to pass that resolution in its
present form.

Mr. Holbrook, who is a former member of the Board,
has introduced a bill into the legislature relating to high-
ways, and he would like to present it to the Board, and
confer a little with the members, before they pass any formal
resolution in regard to this road question. It is an important
question, and has been before the Board for a long time as you
know from the reports. This resolution which I have, would
make the system equal all through the towns, and for that rea-
son I am in favor of substituting it for the first resolution pre-
sented by Mr. Light. I think our people in Somerset county
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would be just as much opposed at this time, probably, to any
State commission, or any measure of that kind as Mr. Light
or any person in this room. I do not think that the second
resolution would conflict at all with mine, but I do believe that
this is a worthy law and goes to the root of the whole matter,
and I think the Board of Agriculture should start in the right
direction.

I understand that the committee on agriculture would like to
meet the Board, and before we adopt the resolution before us
I think we should have a conference with them, and have a
better understanding.

Mg. TaLsor—I do not know that I have any objection to
the resolution, but I do object to the system of highway labor
now on our statute books that allows people to work out their
taxes, for the reason that was brought out here yesterday. It
was adinitted by members of the Board that fifty cents was
equal to one dollar in labor. Tt seems to me that that fact is
convincing proof that the money will go farther than the labor
will, and why have on our statute books anything of the kind?
If towns must raise $1,000 under this system, when $500 will
do just as well, why not abolish the system?

If a gentlemen wishes to pay his tax in money he wants to
know that the money is actually expended on the highway.
He doesn’t want it to be used to buy a barrel of flour. T do
not know that anything of that kind ever happened, but circum-
stances point that way. When money is paid, the man that
pays it has not the confidence that the road actually gets any
part of that money. Under the system of road commissioners
the statutes require that whoever is to expend the money shall
give bond for the faithful discharge of his duties. It seems to
me that under the labor system you have no such obligation.
A man merely notifies another of his tax,—gives him a notice
of forty-eight hours, and that is sufficient in point of law. If
he fails to appear it is carried into the next year’s taxes, and
by some omission or some neglect it does not get on to the
books, and consequently it is dropped entirely, and the roads
lose that money. It seems to me that if we should just abolish
the word labor, in that clause that allows the tax to be raised
in labor, and let it be optional with the towns as to a commis-~
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sioner or surveyor, in the expenditure of the money, it would
be much better for this Board to go on record as sustaining a
movement of that kind.

MR. SkoLFIELD—In our town and adjoining towns the tax
is almost all paid in money; but where it is paid in labor, it is
put on to the poll tax, and a man that pays a poll tax pays
$3.00 for other purposes and $1.50 for the roads. Take that
off and pay the tax in money, and it makes about three-fourths
of a mill additional for the people who have property, and those
men who have a poll tax do not pay anything. That is the
reason why many of these towns prefer to have labor. We
have perhaps 200 men who pay poll taxes, and it gives us $300
additional. When you come to the money system, the addi-
tional amount is put on to property, and those men who use
the road as much, practically do not pay anything. We use
the money system, and it is very unsatisfactory that way, and
the labor system is unsatisfactory. I do not know of any satis-
factory way in summer but to have a road commissioner and
have him repair the roads. This does well enough in summer,
but what are you going to do in the winter? Our town has
forty miles of road, and it drifts badly in many places. If you
have road commissioners, with a gang of eight or ten men in
summer, then people will say, you must keep the road open in
winter. 'We are not going out to expose ourselves to this cold
weather.  You must shovel it out yourselves, and if you do
not come out we will complain of you. I have had sixteen
years’ experience on the road in all kinds of ways. I am not
satisfied with the present law, and haven’t seen any with which
[ am satisfied.

MR. LicaT—I see that this resolution is not understood as I
originally intended that it should be. I am informed that there
are likely to be efforts made to pass a bill to establish a State
officer, and -call for a large appropriation to institute, or begin
to make in some section of the State, macadamized roads,
modern turnpikes, or something of that kind. This would call
for a large appropriation; if not at first it would ultimately, and
all such movements I believe emanate largely from parties who
have no particular sympathy with the agricultural communities
of the State of Maine. And I desired to place the Board as
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definitely as I could in relation to that matter, so that those
people would think that we were conservative in regard to it,
and that any improvements in our road system, so far as we
have any influence, would begin from the farmer’s standpoint.
Perhaps if I had introduced the word largely, so that it would
read, “Any legislation compelling largely increased money
taxation” it would have been clearer to you. And also I
intended to leave an opening in the second resolution whereby
such a resolution as has been read would be admissible, where
it says, “A better expenditure of present means.” I am aware
of the great loss and misuse that there is under the labor system.
I have always lived in a town where it was practiced. But
if we change to the wholly cash system I cannot see but that
there will be serious difficulties then. I take into consideration
the great number of towns that we have that are strictly rural
communities, that have long distances of highways to keep in
repair, with a sparse population and a small valuation; and that
those roads must be maintained wholly by the communities
through which they run. DBut I believe that under the present
condition of business and prosperity of the great mass of the
farmers of the State, it would be unwise to increase the cash
taxation, and I am not ready to go before those that I repre-
sent here as in favor of increasing their burdens in that man-
ner. Here is the matter of the winter breaking of the roads,
here is the matter of collections, and here is the matter of the
poll tax, which the member from Sagadahoc has mentioned,
that would have to be met. And another thing,—if you change
to the cash system are you sure of any better expenditure of
that cash than you are with the labor system? These are con-
siderations that we ought seriously to consider before we com-
mit ourselves to any definite line of work.

Mgr. GoopwiN—In our town the claim is made that the high-
way system, the so called labor system, is for the benefit of the
poor man. But I have always argued that if a man is poor he
can pay one tax better than he can two, and under the system
that T have outlined the poor man would have only one tax.
Of course in all such circumstances as Mr. Skolfield delineates
you can easily make the poll taxes the maximum sum which
the statute gives. Now in the rural communities the poor
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men claim sometimes that they can work out their taxes better,
but if they must pay a poll tax of three dollars and then work
out a tax of $1.50 besides, you are certainly working to the
injury of the poor class. My judgment is that taking the
State at large, this bears more equally upon the poor men than
the other.

So far as commissioners are concerned, or expenditure by
highway surveyors, I do not think that this troubles that law at
all, so that it would be necessary to repeal that. All our peo-
ple ask is simply to drop out that clause which leaves it
optional with the towns to adopt either of the ways provided
by the statutes. We do not propose to revolutionize the whole
system, but we would like to fix it so that it would be uniform
throughout the State. In my own town I know that it works
very unequally, and in towns around. The larger villages are
inclined to hold that highway tax, when it is raised in labor
and material, within their limits, and we have nothing in the
outskirts to work with, There is no way, so far as I know, in
which the selectmen can rectify it. You cannot take a rich
man’s tax and carry it off into some poor district. But in this
system it falls equitably upon all. If a town desires to employ
commissioners it can do so, or it can hire these men. If a
laboring man goes out to shovel snow I know of no reason
why he should not have his pay. What method is there by
which a man can get his pay after the tax is worked out?
Ninety-nine one-hundredths of the selectmen in Maine will tell
you that it is almost impossible to collect an old highway tax,
as ordinarily assessed, according to a notice given by a sur-
veyor. Certainly I believe that resolution number one, as put
in by Mr. Light, is contrary to the spirit and wishes of those
who are working for the interests of agriculture, outlined as
they are in the bulletin issued by Secretary McKeen. I cer-
tainly believe that it is for the interests of Maine to adopt this
resolution of the Pomona Grange of Somerset county.

MR. WHEELER—This matter was brought up yesterday and
discussed perhaps to the full extent. I did not get it all because
I was not in the room all the time. It is a question which has
not only been discussed at every fireside in the rural portions
of our State and at country stores and post offices, but at town
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meetings and larger gatherings of people. And while I do feel
that the present highway system is wholly against the better
building of our roads, yet I do not know as we are in any wise
fitted, at present, to take any action in any different line. Let
me explain to you the method that we have adopted in our
section for the last two years, with very good results. We
were dissatisfied with the raising of our tax in labor, and did
away with it, and the tax was all raised in money. Then the
selectmen, or road commissioners, which we made them, appor-
tioned to the old highway districts a certain amount of money
for the maintenance of the roads for a year, and appointed in
each district the man who they thought was the most capable,
to expend that money, and every tax payer had the privilege of
working out a certain part of that tax. If a man was busy and
did not care to spend his time they hired some one else to do
it. And to-day our roads are in better shape than they have
been for many years. Yet we have not had any bad winters
to contend with since this system was organized, and it may be
that the heavy snows of a hard winter would change the matter
altogether.

I should wish that this Board might go on record against
the highway labor system, and against a State road commis-
sion with large expenditures of money.

Mr. Moopy—T1 think we have all made up our minds on this
question,—every man knows just what he is going to do. I
cannot influence anybody if T want to, and I do not want to,
and it seems to me that we had better get right down to busi-
ness. If we had a compulsory labor system in the State then
I would be all ready to make a change. But we have an
optional system; every town can have the money system or the
labor system, as it chooses. Isn’t that all that we need? What
can you ask more than to do just what you have a mind to.
Every town can do that now. If a town wants to change its
system, it has the privilege of doing it, under the present law.
I do not see what more we can do for them. Is it right for us
to endorse a measure that compels them to take up a system
that they do not want to adopt?

That is the way I look at the matter, and I think we had better
get a vote, just as soon as everybody has expressed his ideas.

b s AR5 R
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MR. McKeEN—I certainly do not wish to enter into this
discussion at all. I would like to remind the Board, however,
that there is going to be quite a movement looking towards
better road laws in the State, and that all classes of our citizens
are interested in this movement. Of course we are looking at
it from different standpoints. We must necessarily look at it
from the standpoint of the farmer, but there are other organiza-
tions besides the Board, and other interests besides the agricul-
tural interests, looking at the same matter, and looking at it
from their standpoints. And in order for us to do anything we
must be united. The Board of Agriculture by itself alone can
do nothing, if other interests are antagonizing us, and have
measures of their own that do not fully agree with ours. Before
the Board goes on record with anything that looks like obstruct-
ing legislation, or favoring any particular form of legislation,
I wish we might know what other classes are doing. I have
had this bill handed me by Mr. Fletcher, from Col. Bangs,
president of the Augusta Board of Trade, and I understand
that this board of trade is using all its influence, united with
the influence of other boards, to obtain a passage for the bill,
or one similar to it. If we go into this matter each with a
separate, pet scheme of his own, I am afraid the whole thing will
fall through, and I wish we might know something about what
other organizations are doing, and get at something in a con-
certed manner before placing ourselves on record.

Through Washington county and portions of Hancock
county there are long stretches of road where the territory is
very sparsely settled; in fact, there are miles and miles of woods,
with no habitations.  And although I know nothing about
how the road is maintained I know that they have a good road.
And I venture to say that the road is kept in repair by the
money system. I think the working out of highway taxes will
work against rural districts and sparsely settled portions, rather
than in favor of them, because it calls for such a wasteful and
unwise expenditure of money.

MR. TaLBOT—It seems to me that we are all united in one
thing, and yet we are all a little at variance. I think if this
matter could be left where it is until the proper resolution was
before us we could come to an understanding, and I move that
the matter be laid on the table until to-morrow morning.
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Mgr. GoopwiNn—A former member of the Board has already
put in a bill, and if we present any resolution we want concerted
action. We want to sift out the best from these measures, and
try to agree. The committee on agriculture would like to meet
the Board of Agriculture, and in discussing this matter per-
haps we could arrive at some definite conclusion so that we
would all be satisfied.

Mr. Licat—The secretary has intimated here that some
action was likely to be taken in the legislature upon this matter.
He has mentioned the Augusta Board of Trade, and said that
they were trying to introduce a bill, through boards of trade in
the State. These boards of trade are located in the cities, and
there are twenty cities and 419 towns in the State of Maine, and
seventy-six organized plantations. Now are twenty cities in
the State of Maine going to dictate a taxation policy on high-
ways for the nearly oo towns and plantations? That is what
I am aiming at in this resolution. I want to know if this
Board is in favor of the board of trade dictating a policy to
these 500 rural districts whereby they call for a State road com-
missioner, or whether it shall be a system which is practicable
to the rural communities. That was what I meant by this reso-
lution, and I am still more in favor of its passage as [ hear it
discussed.

Motion by S. H. Goodwin that the resolution presented by
him be substituted for the first resolution presented by Mr.
Light. This motion lost.

Voted to adopt the first resolution.

Second resolution read, and on motion of Mr. Light, voted
to adopt it.

Mr. HunTON—Why is it that these people who are pressing
this resolution are so afraid to give us time. There seems to
be a difference of opinion, and why not give us more time, if
we are going to get some information that will assist us, later
in the day. We have plenty of business to occupy ourselves
with to-day and we shall find business for to-morrow. We
have business to attend to to-day that interests the farmers fully
as much as this road business, and it seems to me that we ought
to have this time which we have asked for.

Mgr. Moopv—1I am the last man in the world that wants to
push anything or anybody. But I think that men who have
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lived in the country as long as we have ought to have our
minds made up, and it does not seem to me that it would do
any good to put the thing off until another day. It does not
make any difference to me what the board of trade or any agri-
cultural committee may say, I know what I think about the
matter. If my vote was of vital importance somewhere I might
vote differently, but my mind is made up as to what I think
is the best thing to do. This matter came up at four o’clock
last night, and everybody talked on it all he wanted to, and I
asked that it might be left upon the table until to-day, so that
we should have ample time for discussion. I do not think we
are pressing it.

Votes by which the resolutions were adopted reconsidered,
and the matter laid upon the table until Friday, at 8 o’clock
A. M.

Report of the committee on feed inspection taken from the
table. Voted to endorse the bill presented in this report.

Pror. Woops—At the suggestion of the Board yesterday, I
have drafted a bill amending Section 4 of Chapter 256 of the
Laws of 1893 relating to fertilizers, and I would like to read
the proposed act as I have it here: “Any manufacturer, im-
porter, agent or seller of any commercial fertilizer, who shall
deposit with the director of the Maine Experiment Station a
sample or samples of fertilizer under the provisions of section
two of this act, shall pay annually to said director an analysis
fee as follows: Ten dollars for the phosphoric acid and five
dollars each for the nitrogen and potash, contained or said to
be contained in the fertilizer, this fee to be assessed on any
brand sold in the State, and upon receipt of such fee and of the
certified statement named in section two of this act, said direc-
tor shall issue a certificate of compliance with this act. When-
ever the manufacturer or importer of a fertilizer shall have filed
the statement made in section two of this act and paid the
analysis fee, no agent or seller of said manufacturer, importer
or shipper shall be required to file such statement or pay such
fee. The analysis fees received by said director shall be paid
immediately by him into the treasury of said experiment sta-
tion.” V

Voted to endorse this amendment.
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Pror. Woops—Last year this Board passed a resolution rela-
tive to having some act to regulate the sale of agricultural seeds.
A resolution of that kind has already been introduced into the
House this year. After consulting with Senator Roberts, Mr.
Wiggin and Secretary McKeen, and using as a basis a bill
which has been introduced into the National Congress, I have
drafted a bill which I would like to read here, for vour criti-
cism, your suggestions, and, if it seems wise, your recom-
mendation for its adoption by the present legislature. It is
framed as a seed control, not an inspection of seeds, because
it does not seem as though we can, except in a very limited

degree, make a seed inspection at the present time and do it
intelligently.

I will read the act in sections.
Act read.

That embodies, as nearly as I found it possible in so short
a time, all that the committee on agriculture, the master of
the grange, and this Board, so far as I know, have definitely
contemplated. It is not a seed control or seed inspection in
quite the sense of the proposed feed inspection or the fertilizer
inspection, but I think it is as near to it as we can with safety
come at the present time. Two years from now, guided by
the experience which we shall get under this law, I have no
doubt but that some way of making a wise inspection will be
decided upon.  This makes a big step in advance, requiring
dealers to guarantee the quality, purity and germination of their
seeds, and provides fines if they do not come up to that. The
way in which a man would get his protection would be, when
he buys a quantity of grass seed, to save a sample; and if in
any way he is dissatisfied with it, to send the sample to the
Experiment Station. It would then be examined, and if found
not up to the standard the report would be made to the secre-
tary of agriculture, and the man would be prosecuted. It
differs from the fertilizer law in that it does not impose upon
the director of the Station the duty of going about everywhere
and getting samples of seeds. That I do not think we are quite
ready for.

Ques. Is there any similar measure in any other state?

Ans. No, sir. This is the first move, so far as I know, that
is at all adequate, towards pure seed, in our country. There
is something in Germany, but the conditions there are different.
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I do not think that we are prepared to go beyond a tentative
step,—make a trial,—and two years from now we can act more
intelligently.
~ Voted to endorse this proposed act.

Voted that a committee on legislation be appointed by the
Chair at its leisure.

Adjourned until 1 o’clock P. M.

Report of committee to consider the report of the secretary,
read by Mr. Straw.

“Your committee appointed to consider parts of the secre-
tary’s report, and present the same to the Board, have attended
to that duty, and offer the following:

That Prof. Francis L. Harvey be appointed to the position
of entomologist and botanist of the State Board of Agriculture.

That any agricultural society allowing gambling in any form,
or the sale of intoxicating liquors, on its fair grounds, without
reasonable diligence in the suppression of these evils, shall be
punished by forfeiture of its charter.

That a legislative committee be appointed by the Chair to
carry into execution the recommendations of this Board.

That your committee corroborates the suggestion of the sec-
retary for the appointment of a committee of the Board, by the
Chair, qualified to select a list of books for the guidance of the
State librarian in the purchase of agricultural literature for the
State library. Also in calling attention to the State laws relat-
ing to free public libraries.

That your committee, not having sufficient knowledge of the
severity and spread of tuberculosis throughout our State, and
therefore not able to judge of the amount of money necessary
to blot out the disease, are unable to recommend any approxi-
mate amount of money required; but that the part of the secre-
tary’s report relative to cleanliness and care of our herds, and
a more perfect sanitary condition in and around farm buildings,
be strictly adhered to, believing that by this the disease can
largely be arrested by the owners themselves.

Respectfully submitted,
C. E. WHEELER,
L. O. STRAW,
J. J. FRYE, Committee.
This report accepted and adopted.
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Legislative committee appointed by the Chair, as follows:
B. F. Briggs, W. G. Hunton, E. E. Light.

Voted that the resolutions regarding seeds and cream,
referred to the executive committee at the last annual meeting,
be now put in the hands of the legislative committee.

THE LIFE AND WORK OF HON. S. L. GOODALE.
By Hon. E. R. FrexcH of Chesterville.

Mr. President, Members of the Board of Agriculture:

It is not a difficult task for us who still loiter around and are
exploiting in the last years of the nineteenth century, to review
the labor of those who laid the foundations of our agricultural
improvement. The last fifty years suffice to cover the entire
period in this State, though earlier efforts to awaken an interest
in the cultivation of the soil antedate more than one hundred
years. In 1787 the two brothers, Benjamin and Charles
Vaughn of Hallowell were moved to form an association for
mutual improvement, called the Kennebec Agricultural Society.
They were country gentlemen at home, and essayed to inspire
in the sturdy yoemanry around them the same interest and
devotion to farm pursuits that animated them in the OIld
World as well as the new. Their success was meagre, however;
they found but few kindred spirits to second their efforts, and
the movement, after languishing for some twenty-five years,
seemed to fail.  The frequent allusions sneeringly made to
“book-farming” but too plainly indicated in what esteem the
well meant efforts of the Vaughns to elevate and improve the
condition of the farming community were held. Nothing
daunted, however, they attempted on a broader scale to awaken
interest anew, and in 1818 the State Agricultural Society was
formed. This movement, like the former, was destined not to
succeed; it being found that owing to the difficulties of trans-
portation, whatever it attempted to do was only a local good.

The center of all these early movements was “Kennebec,”
and the center of Kennebec was Winthrop. The same year
the State Society was organized, a farmers’ club, called the
Winthrop Agricultural Society, was gotten up through the
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influence of the Messrs. Wood of this town, who also had been
among the foremost to second the efforts of the Vaughns.
Their efforts may be deemed to be the more effective from the
fact that they were looked upon as to the “manor born,” not
being tinctured with the despised book farming. There are
in almost every community men who are looked upon as leaders
by common consent, to whose judgment the many defer.

Ten, twelve, fourteen years elapsed before any further organ-
ized effort, when, by selection of his fellow citizens of Winthrop,
Maj. Elijah Wood “camped” upon the legislative session of -
1832 and secured the passage of a statute establishing county
agricultural societies. Quite a number were formed that year.
The Kennebec Agricultural Society, being already organized,
went to work immediately, and held its first show and fair that
fall. Other counties soon followed her example. Thus our
agricultural affairs continued through the first half of this cen-
tury.

Meantime it was deemed essential by the leading men of the
day that they have an organ of their own, and in 1833 the
Kennebec Farmer was established, afterwards changed to the
Maine Farmer, under which name it continues to the present
time; one of the most reliable and influential journals of the
agricultural press. This was a most opportune movement, as
it allowed a most wise selection in its editorial management.
Its editor, Dr. Ezekiel Holmes, was a man of scholarly tastes,
and an investigating mind, supplemented by a liberal educa-
tion, and to this work so congenial to him from every point of
view he consecrated all the powers of his life and being. His
pen and his voice were dedicated to the inspiration of the com-
mon people. He could instruct, he could arouse and plan, but
he could not execute. This part of the work he was obliged
to leave to the more practical men of affairs, and there were
not wanting those who were ready to second his efforts, though
long and weary years of labor and waiting intervened before
anything like a realization of his desires and hopes was accom-
plished. But he labored on and on until his life went out in
the establishment of the Agricultural College. He did not
live to see its fair proportions, but like Moses from the top of
Mount Hor, beheld the “promised land” from afar. His char-
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acter was unique, his life unselfish, his labors well done, his
memory revered. To his time, if not to ours, he was the apostle
and high priest of our agriculture.

Thus far we observe that whatever has been accomplished
is a local, not a general, good. The shows and fairs of the
town and county societies, with all their enthusiasm, were a
representation of what came about by accident, rather than of
design, purpose, plan. No design, purpose, or plan that was
primarily intended for the good of the whole had yet been
devised and carried into successful operation. The way was
being prepared, however; thinking was going on by the
farmer’s fireside, and prejudice against agricultural education
was giving way to the desire to obtain it.  The teaching of
such men as Stockhart in agricultural chemistry, and Liebig in
animal economy, were not lost on the community. The want
began to be seen and felt by more than a few. Legislative
action was invoked, and in 1852 a bill was passed creating a
Board of Agriculture.  Crude and imperfect though it was,
constituting a self-supporting board, the opportunity was
eagerly seized upon, and worked as an entering wedge that
was to bring about something better.  For three years the
Board met in the then single room of the north basement of
the Capitol. I remember its sessions well, for I made it a point
to be present one or more days to listen to their deliberations,
though acquainted with but few of the men who composed the
Board. Dr. Holmes was secretary for these three years, and
in a measure the guiding spirit. Such reports as he was able
to prepare on a salary of one hundred dollars were issued; only
the last of which—1855—rose to the dignity of a public educa-
tor. The Board won for itself, however, the recognition of the
State, and was acknowledged to be one of the agencies that
had to do with its future prosperity. In 1856, conditions were
favorable for further legislative action, and a bill was passed
reorganizing the Board on a broader basis and more compre-
hensive plan, and granting to it State support. From this
time its success was assured, and its influence destiged to be
largely and widely felt. As a State we were to be no longer
behind our New England sisters, but abreast of any of them.
Our great agricultural uplift dates from this period.

5
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The Board of Agriculture which met January, 1856, and was
largely instrumental in bringing about this new legislation, and
which was to feel the influence of the new life it would infuse
into it, making it essentially a new Board, elected Stephen L.
Goodale it first secretary. Composed and unobtrusive in
demeanor, retiring and reticent in his intercourse, few, save
those who knew him, were aware of the forces at his command.
He entered upon the discharge of his duties with a zest born
of good will to men, and love of State.

In a circular of thirty inquiries he outlined the facts he wished
to know, and indicated the sources from which he expected to
obtain the desired information. Men saw at once that no
ordinary man was the representative of the Board, and their
confidence in its usefulness was inspired from the fact that all
who had aught to disclose were taken into its councils. If the
first of his annual reports was a surprise, what was to follow
became a revelation. Every good citizen’s pride of State and
appreciation of its advantages was greatly increased.  Their
homes, their farms, their shops, had been invaded by one who
wished to make their hard earned facts his own. Though there
might not be among them much of the knowledge that is
obtained from books, there were many who had stored up much
that comes from observation and experience.  The world’s
school is always open, and men and women are continually
passing through its portals. It was a surprise to them that one
with the semblance of knowledge should come to them to learn;
it was an inspiration to them that they had something to impart
that was worth knowing.

Mr. Goodale obtained what he most desired to have—a
knowledge of the present condition of the State’s greatest
industry, its adaptability for one or more forms of that industry,
and its present and future capabilities. Thus provided, he laid
his plans, and mapped out the work he expected his coadjutors,
the members of the Board of Agriculture, to do.”

The Maine DBoard of Agriculture has always been a com-
posite body of men. Some were scholars because of oppor-
tunity and privilege, some from the force of circumstances and
necessity.  He of the lore of hooks imparted to his brother
somewhat that the ages had gathered up; he of the school of
nature, of the things man onlv learns by contact and observa-
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tion. As the result of bringing together these diverse powers
and abilities, the deliberations of the Board became of much
interest to those who engaged in them, and through the reports
it annually sent out, a wide spread interest was awakened all
over the State. Nor was this interest confined to our State
alone; its popularity went abroad. Men foremost in agricul-
tural pursuits, like Dr. Loring of Salem, Mass., afterwards
United States commissioner of agriculture, attended its sessions,
and profited by its discussions. Not a few of our own grave
legislators condescended to descend to that lower arena where
were displayed abilities equal to their own.

Mr. Goodale entered into this new work with all the ardor
of his being. Unconsciously to himself, but not to others, he
was the master spirit. Deigning to be taught by the humblest,
he was not abashed in the prescence of the greatest. Whoever
came in contact with him felt the presence of a superior intelli-
gencee, and was willing to accord to him a worthyv place. He
had not that external enthusiasm, not the exact scientific fact
at his command that made Dr. IHolmes so intcresting as a
speaker and a teacher, but he had what Dr. Holmes had not,
power to apply in a practical direction whatever of knowledge
or of fact could be obtained. Alore than this, he had a facility
of expression, a plainness of speech, that enabled him to present
such knowledge or facts to the understanding of others in such
a way that they could apply it themselves.  They were thus
familiarized with things that otherwise would have scemed too
high for them, for they had Iearned them of one who in
spects appeared as a man speaking to men.  In the deliberatio
and discussions of the Board, he was a man of fow words, often
_expressing his approval or dissent of the labored deductions of

a member in two or three terse sentences that went to the root
of the matter; vet he could be voluminous, exhaustive even, if
the subject in hand required it. He planned for continuity of
work by the Board, and this he @uccwdcd in accemplishing
through the change to a “hinld over” membership of three vears,
and during his incumbency of the office of \'k10t‘1"'4u~‘,m011
years—the range of topics taken up and discussed touched
almost every phase of farm life and the industrial facilities of
the State. The composition and arrangement of the Doard at
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that time was well calculated for this. Dr. Loring, before
referred to, in one of his visits commented upon this feature
of our organization, by way of comparison with theirs in Massa-
chusetts, which he characterized as a frame work with a secre-
tary as figure head, and very highly complimented the secretary
and his Board for what they were doing.

Nor were his efforts for improvement and upbuilding con-
fined to present conditions. With a clear insight of the present
he combined a broad outlook for the future, and repeatedly
called the attention of the farmers to the advantages that would
accrue to them from orcharding and dairying, two pursuits that
are now so dominant in the State.

Naturally he was an original investigator, and in following
out this inclination spent many days in the rustic laboratory in
his green house in explaining some not well defined fact, or
solving a new one. The result of these labors is still apparent
among us; his active mind in old age is still at work. He has
labored not so much to tell men what might be, as to show
them how it could be. With him to accomplish a thing was a
matter of fact, and he set himself about what ought to be done.
In this he succeeded in a remarkable degree so far as the cause
of agriculture in this State is concerned; and you can do no
better than to perpetuate a remembrance of him and his labors
by placing his portrait in this room.

But why continue more? My theme enlarges as I recall.
These men have lived and labored, and we have entered into
their labors. From the vantage ground of a larger vision they
looked out upon the world to behold its needs, and came to its
relief. This was no less their privilege than their duty. They
would have been false to themselves, false to their generation,
false to humanity, if they had not done it. Man in all ages has
been helped and benefited by just such lives, and will be in the
ages to come. They are not your men of wealth; wealth does
not dominate the world. TIdeas rule in the realm of matter as
well as of mind, and men rise up to do reverence to those whose
lives are fraught with blessings for themselves and others.
Job reasoned of immortality from the perpetuation of life
around him; Plato reasoned of it from a standpoint within him-
self, and sought to graft his theory on the Athenian philos-
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ophy; but such as these find it in human ministries, upon all of
which God sets the seal of the Divine.

Gentlemen of the Board of Agriculture: All of you are con-
versant with the events of the last half of this century, have
looked upon the ever changing panorama of life that has moved
on before you; some of you have had glimpses of the first, and
heard the pioneers’ tales. Which picture enchants you most,
this or that? I have looked upon five generations of men, my
place is the third. I knew a majority of the settlers of the
region round about me, who broke the stillness of the primeval
forest with the axe and gun, more than one hundred years ago.
I have seen them in their primitive homes and in their more
pretentious mansions of later years. I was born in one of the
former, and live in one of the latter. In my childhood I heard
oftentimes the story of pioneer life; of going to the neighbors
by spotted trees, and ten and twenty miles to mill with a hand
sled. I have heard my grandfather say he had hauled many
a bushel of corn to Hallowell with oxen, a three days’ trip, and
sold it for two shillings a bushel; while he paid sixty dollars for
his brass clock.  All this they did, and still they lived and
throve, and were happy. More, they gained a competence of
this world’s goods. I remember for myself when to move
merchandise from the Kennebec to Farmington cost a three
days’ trip; and to the upper towns of the county it took an entire
week. To get a letter to Washington and back required three
or four weeks and cost twenty-five cents each way.  There
were no steamboats, much less railroads, for public transporta-
tion. The rattling of the teakettle cover had hardly attracted
Watt’s inventive genius, and Fulton was a mere boy. Stephen-
son was content to use horse power on his tram roads. TIrank-
lin had indeed coaxed the lightning from the clouds with a
tow string and kite, but no one had tamed the electric steeds.

To-day, how changed! The power of steam is sending
mighty leviathans, floating palaces, plowing through the main,
defying wind or wave. It harnesses the snorting iron uoise
for a trip across the continent without stopping to breathe.
There is hardly a valley but that the low lying smoke, curling
in the crisp air of the morning, shows where a railroad train is
creeping along. But already steam is doomed. The thunder-



70 BOARD OF AGRICULTURE.

bolt is hitched to your car and you speed along with a whining
sound as of Eolus escaping from his cave of the winds; and
when the day declines, and night settles down on the earth,
you hang aloft a lamp that puts out the moon. To-night you
will know what has happened to-day the world over and the
Storm King will be scented from afar. You cannot wait for
the swift post, but call to your friend through the air, and he
answers you. All this we look upon to-day, and are watching
and waiting for more. Which picture, I ask you again, pleases
you most, the past or the present? And yet there are those
who say “The old days were better than these; man was truer
and happier then than now, or ever will be.” Turn from this
longing and repining for the leeks and onions of Egypt, and
ask whence come these achievements of the century we know
most of?  Whence all its glory and its good? Your Napoleons
and Nelsons never achieved it by victories on land or sea; your
Vanderbilts and Rothschilds never brought it; its price is too
great for them; wise statesmen and grave judges never secured
it by laws ever so beneficent; its seat of power is higher than
honor or ermine. It comes out of the labor and the sweat and
the thought of the toiling millions; it is the achievement of use-
ful lives.

Among the wonderful changes we have noted as occurring
during the last half of this century what part of them have come
to our own State, and especially to the agricultural communi-
ties whom we represent? Take a survey of it for your answer.
Go to the homes of our people and see the greater comforts
that abound; the amount of toil that is lessened; the neater and
better dwellings, with their pleasant surroundings; the larger
and better barns that house our stock with less shivering in
the stalls; the improved farm implements lying around that
enable two or three men to do the work of five. It is true that
fewer numbers gather around the frugal board, that there is
heard less hum of children’s voices in the “red schoolhouse,”
nevertheless greater intelligence and more earnest thought is
indicated by the books and papers scattered about the farmer’s
sitting room, and as for the absent sons and daughters, you will
find them in the homes and business that span a continent.
Some of them return ere long to rebuild or readorn the old
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homestead.  Here and there may be an “abandoned farm”
but it is an evidence of good sense rather than a lost cause.
Industries are multiplying on every hand that create that best
of all consumers, a home market. Every vear our State is
becoming more and more a sanitarium for the tired and
exhausted denizens of the cities, who seek for rest and recupera-
tion in our quiet retreats, or by health giving streams. The
votaries of pleasure and of the chase find here their Mecca as
they skirt along our shores or plunge into the depths of our
woods.

But what has this man whose labors we recall to-day more to
do with the changed conditions that surround us, that com-
pare so favorably with those of our fathers fifty or a hundred
vears ago, than has the average man?  Simply that looking
out upon the affairs of the world from a higher standpoint than
does the average man, he has sought to widen his vision, and
enlarge his perceptions until he shall comprehend his oppor-
tunity and duty alike. In a word, he has been to others what
he is to himself, an inspiration and a life. Therefore among
the men of our times and our State worthy to be thus honored
for their benefactions, enroll the name of Stephen Lincoln
Goodale.

He was born in South Berwick, Maine, August 14, 1815.
His father removed to Saco the year following his son’s birth,
where he followed the trade of book-binder, adding to this the
sale of books, and, as was the custom then, of medicines. From
his earliest youth Mr. Goodale was surrounded by books and
chemicals, and was brought into contact with many physicians
and teachers who irequented his father's shop. His taste for
investigation was stimulated by the preceptor of Thornton
Academy, in which he afterwards received a sound preparatory
education.  Instead of proceeding to college, as did most of
his classmates, he returned to assist in the business of his father,
until his relinquishment to the son, in 1837, making himself
acquainted with all the details and entering with zeal into
special chemical studies connected with pharmacy and agricul-
ture.

Inheriting rural tastes, needing open air exercise, and desir-
ing more land than a town garden spot, he bought, in 1841, the
place where he has since lived. Here during more than fifty
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years were carried on experiments in the application of science
to plant life, not only in agriculture, but forestry, fruit and
flower culture, and artificial fertilizers.

In 1856 he became secretary of the Board of Agriculture,
and continued his service by unanimous re-elections until 1873.
IHe has given special attention to the subject of artificial fertil-
izers adapted to the needs of the farmers of Maine, and he has
been fortunate in extending the range of utility of certain phos-
phates hitherto thought to be of little importance.

The vigor of his intellect and his persistence in study are
well shown by his acquisition of the German language at the
age of sixty-five.

During ten years he served as trustee, and ten more as vice
president, and for more than twenty years as president, of the
Saco & Biddeford Savings Institution. In his eighty-second
year his alertness of mind is not impaired. IHe takes constantly
a deep interest in all scientific and social questions.

Library committee appointed by the Chair, Prof. Chas. D.
Woods, C. E. Wheeler, W. G. Hunton.

Voted that the thanks of the Board be tendered to Hon. E.
R. French for his fine address.

Five-minute talks by members.

ANDROSCOGGIN COUNTY.

B. F. Bricas—One year ago to-day, as the Board was plan-
ning its work for the year 1896, I made the remark that I
thought there was one industry in the State that had not
received the attention of the Board that its importance deserved.
I referred to that of raising and caring for live stock. I still
think there is great need in this direction. I believe that if our
farmers understood better how to care for their stock, there
would be less of contagious disease, less tuberculosis. I believe
that their barns are not, as a rule, properly made, there is not
sufficient sunlight. They are liable to be dark and ill venti-
lated, and I think an improvement should be made, and the
Board ought to work in that direction to a greater extent.
There is oncother thing inregard to the careof stock that I think
is entirely wrong, and that is keeping the stock in doors all
winter. I know that in our section there are many farmers
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who tie their cattle in barns that are dark and ill ventilated, and
allow them to stand there from fall until spring without once
going to the open air. I believe this is wrong, entirely wrong.
What would we think of parents that would keep their children
in doors all winter without giving them any exercise, in poorly
ventilated houses? I believe that there is work that ought to
be done by this Board in that direction, and that is the only
idea that I am going to express at the present time.

KENNEBEC COUNTY.

W. G. HunroNn—Mr. Chairman: I would like to leave out,
perhaps, some of the needs of my own county, and use my five
minutes in finding fault, for the reason that I think that some-
times by finding fault with our own work we lead others to
suggest something that will do us good. It does more good
than if we admired what we had done.

In my experience of the last year I think I have been in seven
different counties of the State, and in all seven of those counties
I have found one trouble with our institute work, for which we
have quite a liberal appropriation, and which, in a measure, is
our work to do. And it is this matter of institute work which
I wish to speak on, and in regard to which I wish to call out
opinions from other members of the Board. While we all
recognize that the institute work for the last few years has been
a great improvement over the past, isn’t it possible for us to
suggest ways by which we can still improve it? We find that
in holding these institutes as a general thing it is the disposi-
tion of the members, and of us all, to hold them at central
places, at places where there are large granges and prominent
farmers who are interested in the work. The result is that we
have well attended meetings, interesting meetings, but are those
meetings productive of the most possible good? 1 think not,
for this reason,—that invariably we reach a class of farmers
who do not need them, who are awake to the importance of
their labors, who are awake to what their labors need to pro-
duce for them. In fact I have blushed very many times for
the last year when I have attempted to speak to those repre-
sentative farmers, because I realized that they were better able
to say things of interest and profit to me than I was to them.
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I believe that, scattered all through the State of Maine, there
is a very large class of farmers to whom we owe a duty and to
whom much good can be done, that we do not reach by hold-
ing our institutes in these central places. There is a class of
farmers throughout the State of Maine that need waking up,
that need to have it impressed upon them that they are not
applying to their business their best efforts.

Now, if it is possible for us to so arrange our institutes, to
so divide the work, that we can get at that class of farmers, to
whom I have briefly referred, I believe we shall be extending
this institute work in the direction in which it needs to be
extended. I have the idea that in holding institutes in a certain
county it might be possible for us, instead of holding all day
meetings at some central place, to hold one session meetings
in school districts. Suppose we do not meet but half a dozen
or a dozen farmers; they will not come to us, and if we reach
them we must go where they are. There are lots of farmers
who do not understand what an institute is, They think they
will only hear scientific principles discussed,—book farming.
They do not understand that they will there meet practical men
who are actually depending upon the soil for their daily living.
But if we go near their homes, into the school districts, we shall
gradually get them to come to the institutes and be interested
in the work. And those men who come once and get inter-
ested will seek us the next time, whether we are in their school
districts or in their shire towns. This is the point in our next
year’s work which interests me more than any other, and which
I hope other members of the Board will discuss, whether they
believe as I do or not; because this is the only opportunity in
which the Board as a Board have an opportunity of exchang-
ing ideas, for the year. If we do not use these few moments
that are alloted to us, in exchanging ideas, we neglect the oppor-
tunity of getting the most out of each other in regard to our
work.

LINCOLN COUNTY.

J. M. WinsLow—I do not know as I have thought of any-
thing in particular that I wish to say about the institute work
for the coming year, but I can endorse what I have already
heard. I have thought much of the idea that Brother Hunton
has advanced, of holding evening meetings, perhaps, in school-
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houses, with but one speaker. The expense would not be large,
and by holding evening sessions only, going into a community
and getting the farmers out, and getting up a discussion and
getting them to talk, you can use them to help one another.
In every community there are some men that are better farmers
than others, and if we can draw out ideas from these, and get
them to exchange ideas, which they would not do otherwise,
I think it will be a good plan. We can hold more of these
meetings, perhaps spending a whole week in going into differ-
ent places, one evening in one school district and another even-
ing in another.

The idea of Brother Briggs in regard to live stock is another
point that I can endorse.  One of the most important things
is the raising and care of live stock, for that encourages other
branches of agriculture. When we undertake to raise and care
properly for live stock we have to raise something to feed that
stock, and consequently the two go together, and one encour-
ages the other. And it is the one thing that we get any revenue
from, although that is small, and almost all from our dairy stock.

CUMBERLAND COUNTY.

Jou~N J. FryE—I came more to learn than to be heard from,
as I am a new member. 1 have listened with a great deal of
interest, and I fully endorse the remarks that have been made
here as to institutes. I think there is a great deal of force in
the remarks in regard to the large places. Those people are
generally well informed, and it seems to me that we want to
reach the farmer farther back, who does not have the advan-
tage of these means of obtaining information, that we may do
him good. I believe that all the way along this is a way of
education. We are just beginning, as it were, in the lines of
education, and I fully appreciate the standpoint of the farmer
to-day. We have something before us to live for, we are not
merely farmers, and poor at that; but the farmer, in my estima-
tion, is the first man that should be respected and helped, for
he tills the soil, and from that comes our bread and butter, and
to him we look. My thought for us all is that we should look
up and not down, that we should look out and not in, and make
progress.
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OXFORD COUNTY.

Jouxn F. Tarsor—Mr. President, Members of the Board:
This is my first attempt to say anything about the needs of
Oxford county. Oxford county is a large place, and its inter-
ests are varied. The northern part is a lumbering district, and
the men who are engaged in farming do it more as a recreation
for the summer months, preparatory for their winter work.
Institutes held in a good many of those northern towns would
not create the interest that they would in many of the central
and southern parts of the county. The dairy interest in some
sections is very good, there are quite large dairymen. And
corn raising for canning purposes is carried on to quite an
extent. A great deal of the county is very nicely adapted to
that purpose. My thought would be to reach these back places
that the Brother speaks of by tracts that we might send. You
know all religious societies depend a good deal upon their
tracts, and the secretary issues what we might call a tract, a
bulletin, and I think that through that means a great deal of
good could be done to these places where it is almost impos-
sible to go and sustain institutes. It would be my idea for us
to get just the best writers possible from among these farmers
who have been spoken of, and who conduct these institutes, and
get them to write their ideas on practical things, and see if we
cannot wake up an interest by sending these printed bulletins
to those men who have ability enough and education enough,
only there is a faculty in them lying dormant. It seems to me
that in this way we could do a great deal of good. T am much
pleased with this, my first meeting, and hope to be with you
again.

YORK COUNTY.

L. O. Straw—Mr. President, Glentlemen of the Board:
York county to-day is about as it has been for the last two
years of my Board experience, and the suggestions that I might
make to-day would probably be about the same as those that
I have made in the last two years. We have held our insti-
tutes, and we have endeavored to hold them in certain localities
where the people were needy. It has been quite a study with
me for the last year, what to recommend in relation to the
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interests in York county. We seem to tend, in the main, to
dairying and orcharding, especially dairying, and that to a
greater extent in the lower part of the county. In the upper
part of the county they are not so largely interested in dairying
as they are in a mixed husbandry like stock raising. We
farmers, I think, are beginning to feel that dairying is the lead-
ing industry, and more ready money is realized fromthat than
from any other interest. We are at a distance from the market
but I do not know but that,under the present condition of things,
we are about as well off as we would be did we live nearer the
markets.  We have but little difficulty in selling our goods.
We find plenty of men who are ready to come to our doors and
buy. They are ready to buy our apples, our cream, and the
various products that we raise, so that the farmer in general
has but little occasion to market his goods. Now and then
we see a farmer passing down to the market, but he has a light
load, not such loads as used to be hauled. The trend of busi-
ness seems to be in another direction.

I am thoroughly in sympathy with what has been said in
relation to a change in institute work. I am inclined to believe,
from my experience, that it is better to scatter our institute
work than to concentrate it. I think that we should accom-
plish more by holding a meeing in this village—this house, or
schoolhouse it may be-—this evening, and in another place,
if not too far distant, the next evening. The idea strikes
me as very feasible and a very good one. I am rather inclined
to believe, if we are privileged to hold any institutes in York
county this year, that 1 shall recommend that we lessen our
force and cover more ground, thinking that we can get better
results from working in this way than we can by holding our
institutes in the larger towns or the cities. We held an insti-
tute in Saco last year, and it was a very profitable institute,
but the question arose in my mind whether we would not have
done more good had we held an institute father back. I am
thoroughly in sympathy with this idea of giving the people
back in the country the advantage of these institutes if pos-
sible.  They are absolutely at a disadvantage, as everybody
knows, and if the Board can bring about anything that will be
of benefit to them, I believe that we should do it. I have been
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forced to believe that our institutes held in the larger towns or
the cities reach only a certain class of men surrounding those
places, and these very men are established in their work. They
have a settled business, and whatever might be said or done
would not affect them materially in their work. If they have
large dairies, and are milkmen, that is their business, and they
know how to feed and how to produce the most milk. But the
man who lives farther back may be susceptible to good advice
in that direction, and it will do more good to him than to those
who live nearer the towns.

SOMERSET COUNTY.

S. H. Goopwin—Mr. President: 1 do not think that it
would be quite the thing for me, as a new member, to go very
much into the methods of the apportionment of the money, but
the thought does strike me that we might perhaps supplement
the work of the institutes, as they have been conducted for a
series of years, by educational work along the line suggested
by the member from Kennebec. We had in our county this
year one institute and one dairy conference. I am of the
opinion that the dairy conference was productive of great good,
and that the benefit received was fully equal to the cost of the
meeting. That was used as one of the institutes. We want
at least two institutes, I think, in each county; certainly if the
county is as large as Somerset, and the interests as varied. It
would seem to me that if a large portion of the money which
was laid out was distributed in the manner suggested by the
member from Kennebec county we would not be working in
the direction that would accomplish the greatest good for the
greatest number; but I think a supplementary work might be
carried on, taking a portion of the appropriation and using it
in that way.

The dairy interest predominates in our county, and yet I
believe there is another interest on which I ought to speak,
which has not been mentioned here. I mean the sheep indus-
try. Formerly our county was the banner county, I think, in
that industry, and you all know the condition of the industry
at the present time. I shall not attempt to go into the causes

.
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which have led up to the great depression, but I presume my
worthy predecessor would agree with me that the interests of
our county, and I believe I may say the interests of
Maine, demand that we take hold of that line of institute work
from an educational point of view. Very few of our farmers
are raising sheep at the present time, while leading sheep
breeders in other states are fairly successful.  And there is a
large portion of the territory which is not so well adapted to
any industry as it is to sheep raising, that I think in the near
future might be better appropriated for that purpose.

But whatever line of institute work we engage in, and who-
ever the speakers are, or wherever they may go, I think we
should try to impress upon them this fact,—that they should
endeavor as far as possible to urge the farmers to live up to
the teachings which they have had, to their own knowledge.
Our farmers, 1 believe, many times are better cducated than
we give them credit for, but are not living up to the facts as
they know them. We ought to stimulate them, if possible, to
try to have the courage of their convictions.

SAGADAHOC COUNTY.

T. E. SkorrieLb—Mr. President, Gentlemen: 1 do not
know that T have very much to say, more than I said last vear.
Sagadahoc is rather a small county, but it has varied interests,
and ihe largest business it has is ship building. In the
southern portion a considerable number of the people are
engaged in fishing, but the northern part is a very good farm-
ing section, and they can raise nearly all kinds of vegetables,
orains, and hay. that can be raised anywhere. And the people
are very enterprising in the towns of Richmond, Bowdoinham
and Topsham. Dut when vou come to institutes, we have held
them in the large places and we have held them in the small
places, and we cannot seem to get up much of an interest. We
have had a State Dairy Conference there, but that did not
seem to create a great deal of interest.  For my part, I do not
know of anvthing better than sending the bulletins to the dif-
ferent farmers. I think that would have about as much influ-
ence as anvthing. \We held a meeting in connection with the
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grange in Topsham, which is a large grange, but we got out
only a very small crowd in the day time, and hardly anybody
in the evening. What has been said about holding the insti-
tutes around in small places might do in some sections. 1 think
that some lines of work, which I do not know as I could sug-
gest, which would create an interest among the farmers to
attend these meetings, would be of great benefit.

FRANKLIN COUNTY.

C. E. WHEELER—MTr. President: I do not know as I can
add much to what I said last year. I represent a county which
has many and varied interests, in agricultural matters. In the
southern part of the county the people are interested more
particularly in fruit growing and dairying. In the eastern part
they catch the enthusiasm from their friends in Somerset county,
and have been in the past, and are to-day, interested in sheep
raising. In the northern part it is altogether different. They
depend almost wholly upon their labor in the winter and thc
raising of stock, although there is one creamery located at
Phillips. In the western part of the county, taking the towns
of Carthage, Wilton, and perhaps a part of Jay, the chief indus-
tries are orcharding and stock growing. I think that if we
were going to hold institutes in our county they should be along
all these lines of work, to make them particularly interesting.

This brings me, perhaps, to a little matter of which I have
thought a great deal. We, to-day, are doing all we can to
teach the farmers of the State to produce butter at a less cost.
We say it can be produced for twelve cents a pound, and we
have been hammering away at that business for a good many
years. At almost every institute the subject has been, a more
economical way of producing butter. T think that if some of
the labor, some of the talk, and some of the expense, had been
put into trying to teach the farmers of the State, especially in
some portions of my county, how to produce wool more eco-
nomically, or in the production of beef, it might have been an
advantage to some. If we can produce butter at ten and
twelve cents a pound, and make a living, why cannot wool be
produced at lower figures than twenty-five cents? If we could
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get twenty-five or thirty cents for wool we would soon be ready
to drop dairying and go into sheep raising. And in the eastern
section of our county there are a great many farmers who
would abandon dairying in a moment if they could see any
chance of getting a new dollar for an old dollar out of raising
steers. Cannot more work be doneto help those farmers who are
so desirous of raising choice steers? Cannot we produce choice
steers at a less cost if butter can be produced at a less cost?
We have held in our county but one institute this year, wholly
on account of local matters.  Other institutes were planned,
but could not be held. Although we held, as you may know,
a field day, or orchard meeting, at Chesterville, in the orchard
of Phineas Whittier. And I want to say to you now that it
was a grand good meeting. If there is a chance in any county
to hold a field day in the way that we held one there, whether
it be for the advancement of orcharding, dairying, or the poul-
try industry, do not fail to hold it.

KNOX COUNTY.

E. E. Licar—Mr. President, Gentlemen of the Board: 1
feel somewhat as the member from Kennebec county, that we
should reach out into the back lots and cross roads. And I
am only going to suggest one subject that we should use.
There are plenty of other subjects, but I will only mention this
one. We have become quite a large dairying State, and with
the lowering tendency of products we must do all we can to
sustain the quality of those products. And I believe that we
need to go out to the man that produces milk and give him the
latest scientific information, so far as is practicable, in regard
to the different influences that affect the quality of that milk
and its products. We get information of this kind in our dairy
conferences, but I have not been aware of its being extended
into our institute work as much as I think the importance of
it demands; and I make the suggestion that we try to reach
the common farmer that produces milk, in order that he may
have a better knowledge of how to treat that milk and its pro-
ducts in order to sustain the reputation and keep up the prices

of those products.
6
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PENOBSCOT COUNTY.

Geo. N. HoLLaNnD—Mr. President, Members of the Board:
I believe I have no other suggestion to make in regard to the
line of work which we should pursue in our institute work in
Penobscot county than I presented last year. I mentioned
then the reasons why I thought that dairying should be
encouraged in our county, and I should add one other industry
the present year,—that of sheep husbandry. I think that we
might, perhaps, introduce those things into our institute work
the coming season with profit.

PISCATAQUIS COUNTY.

W. H. Sxow—DMr. President, Gentlemen: I have listened
with very much interest to the remarks that have been made.
I studied considerably on what would be for the best interests
of my county, in contemplating some institutes this fall. I
went around to those places from which I had received an invi-
tation to hold an institute, and spent some time in talking with
the people, and they said, “Give us some good, practical
speakers on subjects that we are most interested in.” One insti-
tute was held in a town where only one had been held before,
and I did not expect a very large attendance, the way they are
situated. But when I got there I was greatly surprised to find
so many, and some had come fifteen miles, and it was a cold,
rough morning. That encouraged me a good deal. The peo-
ple were interested, and we had a very profitable meeting.

I do not know as I can suggest anything, except that each
member should look over his county. We have various indus-
tries in our county. The central and eastern portions are
interested considerably in the dairy business. It would be my
intention, when it comes my turn again, to hold some institutes
in some of those towns that are a little outside. I like the sug-
gestions of the member from Kennebec county, and I think
they will be followed out. Several years ago we got up some
Farmers’ Clubs, as we called them. They met once a month
through the fall and winter in the surrounding towns, and a
great deal of good resulted from them. I have thought that
perhaps we might conduct our institutes after that same man-
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ner. If we had one good, smart speaker, and could get the
farmers to participate in them, they would do a great deal of
good. I think I shall try that in my county for the ensuing
vear.

AROOSTOOK COUNTY.

J. W. DuprLEy—Aroostook is, as Brother McKeen says, the
garden of Maine. He did not say that for the last three years
the garden sauce had not paid very well up in that county. It
is quite a large place, away up through the woods, if not in the
woods. Going up on this new railroad you might think that
it was in the woods, but when you get up there you find a place
140 miles long and nearly 50 miles wide. Our towns are quite
widely scattered, and since I have been a member of the Board
it has been my intention to scatter our institutes, holding them
at different points from one year to another, taking the places
where they have never had any institutes, or not for a number
of years. And my plan is for the remaining year that we
spread out still more, taking up towns that have never had any
institute work done in them. I am well aware that the work
that has been done this last year, especially in our county, has
been of great value. You all know that our county went
almost crazy on the potato question. Well, in going crazy
over that, of course we had to have lots of fertilizer, and when
you have to buy from five to eight hundred dollars worth of
fertilizer, you do not raise potatoes enough to pay the bills, and
it puts a man in a hard place. We feel that something ought
to be done. Any man feels that way when he has got into a
hard place and don’t know how to get out. And so we have
been discussing the different methods of bettering the position
of the farmers in that county, and I would say that this year
we have had efficient work done. We have talked up the
stock raising and the dairy business, and I think in the future
there is going to be a change. Of course we cannot expect
any radical change very soon, but the average farmers through-
out the county, our best men, see that there must be a change
for the better; and so in different sections they have interested
themselves in stock raising, and in some sections they will go
back into sheep husbandry. I think the method that the
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gentleman from Kennebec county spoke of is a good one; I
am in favor of any method by which we can get instruction
before the farmers that will be of benefit to them. It is a mat-
ter of how many we can reach. I think a great deal can be
done by the members of the Board in each county, by dis-
tributing the reports of the Board of Agriculture. I would say
that T have had a great call for the reports. The men to whom
I gave reports one or two years ago will ask for new reports,
even before they are printed. There is a growing interest in
them. I am a tax collector, and when I start off collecting
taxes I take a bundle of reports, and when I come across a
man who wants one I give it to him, and it does him good.
I think that this report of the Board of Agriculture, if it is
properly distributed throughout the State, will be a great help
in educating our people, and then when an institute is held we
shall be sure of a good audience.

Mr. Horranp—I want to thank our secretary for the work
which he has done so nobly in our county. A few years ago
it was almost impossible to find a place where we could have an
institute, and we used to beg for an opportunity to hold one.
Now we have letters from all parts of the county asking us to
have institutes in their localities. I think it is encouraging to
know that the people want the secretary to hold these meet-
ings, and I would like to say that we have tried to have the
institutes in such parts of the county as have been neglected
somewhat. We have had large and attentive audiences, and
we believe much good has been done.

Mr. WaEELER—I notice in our company three or four ex-
members of the Board, and it may be that they can throw out
some suggestions on institute work for the year to come. I
would like to hear from Mr. R. W. Ellis.

Mr. Erris—Mr. Chairman: I have been very much inter-
ested in the ideas thrown out by the members of the Board. I
have had some little experience in institute work, and while
I believe that institutes could be held in places that have
not had them, yet I believe, on the other hand, that an
institute should not be put where the people do not want it.
I have attended a number of institutes in localities where they
had no particular desire for an institute, and there would be a
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very meagre turn-out. In a great many instances it is worse
than holding no institute to hold one that is very meagrely
attended, and but little interest shown. The speaker feels no
interest and no one else has any. I believe in holding insti-
tutes in localities where the people want them, as I believe
they do more good. You may thrust an institute into a neigh-
borhood where there is no desire for it, and you will not get
much of an audience. You must work, to a great extent,
through those who are interested. You have got to stimulate
all classes, and if one man is stimulated to better works on his
farm, his neighbor sees his good works and in time he will
imitate him. We cannot have everything just as we would
like it. I would like to have an institute held in every locality
where they have not had one, and think the people should have
- interest enough to attend, but I have not found that to be the
case. In my experience you must get the men out in order to
do them good, and I think in the majority of cases you get
more men out in a locality where an institute is wanted.

Hox. E. R. FreNcu—I do not know what I can say that will
meet with your approval in this matter. In my earlier expe-
rience it was different. Our Board had fortnightly sessions,
as you will recollect, and the work was almost all done there.
As early as 1865-6 we were discussing the propriety of going
out and having some annual sessions in different parts of the
State, but when the law was changed it changed to the institute
form. A good many of the people do not know what this
means, some of them do not want to know. The reform has
not reached all sections, the old prejudice exists in some places.
As has been suggested, it is better to find those who are inter-
ested, and go to them. Interest in reformatory measures,
among mankind, spreads, you cannot plant it exactly. It must
go out from some center of influence, and so it seems to me
that the work should be planned accordingly.  This is my
idea, and I have thought (pardon the criticism) that not very
much was gained by importing speakers, for they talk to us
from a different standpoint from our own. Some of them
are very excellent. I am always interested to hear Governor
Hoard, but even Governor Hoard does not know what are the
conditions of Maine agriculture, at least, I judge not from
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criticisms he made a year ago; and I am going to suggest that
the next time he comes into this State, instead of riding up
on our railroads which go through the swamps, he get off and
walk, and take to the uplands where the farms are. And John
Gould the same. I think they would know more about the
farming of Maine than they do now, and would have more to
suggest, for appearances sometimes are deceitful. Their criti-
cisms of our barns, the manner in which we raised our stock,
etc., seemed to me decidedly out of place, for I have seen some
most unpromising looking barns that when I went inside were
really too warm. Some of our farmers have been told this
story so much, as to how they ought to keep the stock, that
they are destroying their stock. Here is the seat of your
tuberculosis, the overheated stables and pampered stock. We
are carrying artificial means too far, getting beyond nature so
far that she is not able to support us, and so disease is pregnant.
It is just so in human society, the same great law of the uni-
verse governs in all these things. You cannot pen yourselves
up in this room, 100 of yvou, and sit here all the time and be
healthy, in the overheated, foul atmosphere that will soon be
generated. I went into a stable a year ago where the poor
fellow had gone so far that he had sheathed it up all around,
and just as soon as I stepped into that warm, fetid air I saw
that it was impregnated with steam. In what condition was
his stock to leave that atmosphere and go out into the cold?
I want a good warm barn but I want it dry. I do not want
frost to gather in my tie-ups. These are the things that we must
learn, and the things that we must show to each other. If
we have found them out we must be telling each other, and
showing the reasonableness of such things. This is what
belongs to institute work, and you cannot get too many inter-
ested in it. Go out with such ideas and press them home, and
if people come to see you be sure that they find that you are put-
ting them in practice where you live,

Dr. A. W. Harris—I am not sure that I have any impor-
tant suggestions to make. For some reason I remember cne
institute in which I gave nearly all of the suggestions. Shortly
after I came to Maine I went down to Vassalboro to an insti-
tute. I was to speak in the morning, and Mr. McKeen and
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Major Alvord the rest of the day. I did all the talking in
the morning, and there came a terrible snow storm so that in
the afternoon Mr. McKeen and Major Alvord failed to put in
an appearance, and, as there was nobody else, I talked again
all the afternoon. In the evening we waited anxiously for the
secretary and the distinguished specialist to appear; and finally
the time for the meeting arrived and passed, and the president
came to me and told me that I would have to talk again. I
was green in the State and supposed I would have to do as I
was told. I was pretty nearly talked out, but fortunately very
soon Mr. McKeen and Major Alvord came in, and no man
was ever more thankful to see the end of his performance.
Major Alvord gave what seemed to me to be almost a model
institute talk, about milk, and the composition of milk. First
of all, it was very clear. His points were made accurately, and
he had thought them out carefully. If I were to make a criti-
cism on a good deal of the institute work T would say that it
lacks because it is not prepared. We ought to have some-
thing in particular to say,—and right there I think we could
spare a few of the jokes. Almost every man seems to think
that when he goes before farmers he must interline what he
says with a lot of jokes. I do not believe there is any more
need of talking to farmers as if they were children, than as if
they were ministers. I believe thoroughly in laughing as you
go through life, but be sure that behind the laugh there is
something that is not simply laugh,—that is business.

We ought to be prepared carefully, so that we shall not
wander aimlessly over the whole field, but will get some definite
statements before the people, and then let us put these so that
they will understand them. A young teacher came to me once
and said to me, “These Maine boys seem to me to be the most
stupid boys that I ever came across. I have been doing my
best to teach them, and sometimes it seems to me that they
get absolutely nothing.” [ said to the young man, “The
trouble is not with these Maine boys, the trouble is with you.
You put yourself up as a standard and think that these boys
will understand off-hand what you understand. Try to remem-
ber what a very little you knew when you were a freshman.”
I think it is very important for us to remember, when we come
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before any audience, that details ought to be left out. A few
general statements, well illustrated, are likely to -contain all
the truth that your audience will take in, and something under-
stood is a great deal better than a lot of things not understood.
I found this true when I was in Washington, as director of
the office of experiment stations. I was the executive officer,
and simply followed the results. I found that ordinarily I
could go out and talk about the scientific work more interest-
ingly than those who were engaged in it. I knew simply
enough to grasp the main facts, and I was ignorant of enough
details to leave out those details and place before men some
few things that they could grasp and carry away. What I
have to say in regard to institutes is to get ready for them.
Do not impose upon your audience by pouring out the talk
that happens to come into your mouth, but get something out
of your heads when you talk, and put it in shape. And in the
third place, do not say too much. Say it clearly, concisely
and accurately, and stop when you are through.

Pror. Cras. D. Woops—Mr. President: I have talked so
much since we have been in session here that it seems almost
absurd for me to say anything more. Along this line of insti-
tute work there are certain important things to be done. 1 am
quite certain that I agree more nearly with what Mr. Ellis said
than with other members, as to the places in which institutes
should be held, unless I misunderstood the other men. I do
not think that the heart of a city is the place in which to hold
a farmers’ institute, but I do not think that we want to go out
into the parts of the counties that are unsettled and hold our
institutes there. We want to go where the men are, and we
want to get together the men whom we want to hear us. So
far as my experience has gone in the advance of agriculture
throughout a state, and I have to think of Connecticut instead
of Maine because I am so much more familiar with it, it has
been done by men here and there over the state getting inter-
ested and commencing to put into practice the things that
scientific men have brought to their attention, and their neigh-
bors getting ideas from them. The great mass of the farmers
of our country are not going to get book farming, scientific
farming, the principles which underlie agriculture, from first
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sources. They will get it from some of the more progressive
and intelligent men of the community getting the ideas first
and putting them into practice; then from the experience of
these they will see the need of trying to improve their condi-

tions.
I am a little surprised at the things that have been mentioned,

or the things that have not been mentioned, as the needs of
institute work. We have been talking about the manner of
producing until that seems to have engrossed our attention.
It seems to me that one of the great lacks of farmers in this
State and in all states, so far as I have seen, is business prin-
ciples. And I would that every farmer in our State could get
the impression into his heart and his mind that he is a business
man, and that if he is going to conduct a successful business he
must do it along the same principles which underlie business
anywhere. TFarming is, in a sense, manufacturing, and just
as far as a man makes a finished product upon his farm, in
just so far will he be successful. We must study the principles
which underlie economic production. We not only have got
to learn how to produce certain things but we have got to
learn how to produce them the cheapest. I got into a little
_conversation with a gentleman on the cars the other day. He
was telling how farming was going to the bow-wows and was
of no use whatever. And he was talking about the two insti-
tutes held recently in his vicinity. He said that if he could
sce the secretary of this Board, he would say to him, “What
did you talk to those men about? Did you tell them to grow
more potatoes, and more apples, or to produce more butter?
What could you tell them to dor”

[ asked that man something about his farming, as he was
apparently a prosperous farmer. He said that he had a big
farm, and was doing farming on a large scale, and that it took
six men to take care of his farm. I commenced to inquire
into the details, and found that he kept twenty cows. 1 asked
him if he supposed one farmer keeping three cows was doing
a big business. That was about the rate at which he was doing
his farming. I said “If you are keeping six men to take care
of twenty cows there is some mistake somewhere.” We want
to bring these things home to our farmer friends and to our-
selves. We want to do our business as though it were business.
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In regard to this question of good roads,—we want some-
thing done for our roads. We are afraid we shall spend some-
thing in getting good roads, but the great cost for the farmer
to-day, in getting his products to market, is the cost of getting
them to the depot. It costs about a cent a ton to move freight
one mile on the railroads, and it costs more than a cent a hun-
dred to move freight one mile by team. It costs nearly as
much to get material up the eight miles from Bangor to Orono
as it costs to get it from Portland or Boston to Bangor. We
want to get better transportation, we want to learn how to
reduce the cost of that item. If I were going to make one
suggestion for institute work, it would be to try to instill busi-
ness principles into the minds of our farmers. I believe that
we must learn to do our business on a larger scale. I do not
know but that the day of the very small farmer has got to go
by. I think the day has pretty nearly gone by in which a
man can wrest a living from the soil by brute strength. I
think we have got to put brains into our farming if we are to
make it a success. I want to influence our farmer friends to
think more and work less, and I believe the agriculture of
Maine will come to the front as it never has in the past.

W. S. WEEkS—I am very much surprised to be called upon
at this time. I should have been quite pleased to have been
called upon before President Harris spoke, but I am not so
anxious now. I do not mean by that that he said what I should
have said, but he said what I should have tried to say if I had
attempted to say anything. I think that in our institute work
we want men to come before us and tell us something that we
do not know, and not to simply get together and exchange our
own ideas. We want men who understand what they are
talking about to present it to us so that we can under-
stand it; and I think we want our institutes where we can
get our crowd together, and it will not be many years before
those who are outside will learn from their own conditions that
they have got to come in with the majority.

Sec. McKeeN—I will just say that this idea of five-minute
talks by different members of the Board has been a great help
to me in the work of the institutes. It was instituted first two
years ago, and it appears to me as I have listened to your sug-
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gestions this afternoon that they have been of more importance
and more interest, and I hope will be of more value, than any
suggestions made in the previous years. I agree very fully
with all of them, particularly with the suggestions made by
Dr. Harris. '

Committee on field day called upon to report.

SEc. McKEEN—The committee on field day has held an
informal meeting, but is not really ready to report. The idea
was that we would take the matter into consideration a little
more fully, and arrange it by correspondence. 1 will tell you
an idea that occurred to me, and I would like to consult the
members of the Board in regard to it. We were hardly in
favor of paying the expenses of the Board for a field day in a
distant part of the State, and omitting the meeting of the Board
with the College at its annual field day. We thought it was
possible that we might arrange to attend the field day at Orono,
and then have a public meeting at some place near on the day
following, at which we would have some good speakers, and
attempt to have an interesting meeting. I would be glad to
receive any suggestions in relation to that matter from any
member of the Board.

Pror. Woops—The State Agricultural College and the
Maine Experiment Station is always open to receive this Board,
and in the name of the president I would extend a most hearty
invitation to vou to hold that meeting in connection with our
annual field meeting at the College, either on the day preced-
ing or following, whichever shall seem best.

Voted, that the resolutions presented by Mr. Light in the
Wednesday afternoon session, and laid upon the table, be now
taken from the table and indefinitely postponed.

W. H. Moopy—TI wish to present the amendment which I
suggested yesterday: ‘“An act to amend section 66 of chapter
18 of the Revised Statutes by striking out all of the fifth and
sixth lines between the words ‘dangerous’ in the fifth line and
‘under’ in the sixth line, and also by adding to the paragraph
as follows: and if the said surveyor or road commissioner has
no available money on his way bill he shall be paid a fair com-
pensation from the town treasury. And if the selectmen refuse
to grant an order for said sum he may recover it by an action
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against the town as any other debt against the town may be
recovered. So that the paragraph when amended may read
as follows:

“Road commissioners and highway surveyors shall go over
their highway districts, or cause it to be done, in April, May,
June, August, September, October, and November, remove
the loose obstructions to public travel and repair such defects
as may occur from time to time, rendering travel dangerous,
under a penalty of five dollars for neglect of such duty, to be
recovered on complaint to a justice of the peace, half to go to
the town and half to the complainant; and if the said surveyor
or commissioner has no money available on his way bill he
shall be paid a fair compensation from the town treasury, and
if the selectmen refuse to grant him an order for the same, he
may recover it by an action at law, the same as any other debt
may be recovered.”

As the matter has stood for years, the surveyors are required
to do this, only it reads, “or they shall give notice of such
defects to the municipal officers.” That takes away the
responsibility.  They say that they have no money, and that
they have complied with the law by giving notice to the munic-
ipal officers, and through the neglect of the town officers the
matter goes on, and the roads are neglected. It seems to me
that it would be of great benefit to us, without much expense,
to have these stones removed. If the surveyor has no money
on his way bill there is always money in the town treasury, but
as a general thing he will have more or less money in his
hands, as all the money is not expended in the spring of the
year. I only added that clause because there are cases in
which they do not have money and cannot do it, and it would
not be fair to subject them to a penalty without giving them
some opportunity of getting out of it. ~ You all want to take
advanced ground on road making, and what can you do with
a little money that would do so much good as this? This is
a small advance, but it will do a great deal of good. As the
statutes read now the surveyor is fined $5.00 if he does not
report to the municipal officers, but in my amendment he is
fined $5.00 if he does not take out the rocks.
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Voted to adopt this amendment and refer it to the com-
mittee on legislation.

Voted, that the thanks of the Board be extended to the presi-
dent for efficient service.

Voted, that the Board send greetings, regards, and sympathy
to the absent member.

Voted, that the thanks of the Board be extended to the rail-
roads of the State for reduced fares.

T. E. SkovLr1ELD—I want to call the attention of the execu-
tive committee to the holding of the next dairy conference at
Westbrook. It has a large farming country around it, and
Mr. Frye of Portland says that there are ample accommoda-
tion for taking care of every one who comes.

Sec. McKEEN—It has generally been understood, I think,
that we would go east for our next regular dairy meeting. Mr.
Light went to Norway, a year ago, thinking it was very prob-
able that he would like the next dairy meeting at Union. But
when he saw the extent of preparation that would be neces-
sary he rather concluded it was more than he wanted to handle,
and thought a two days’ meeting would do his people more
good than the conference, under the circumstances. We went
there in February following the dairy conference at Norway
in December, and held a very successful two days’ meeting, at
which dairy matters were treated entirely. I would like to
inquire if that is not Mr. Skolfield’s idea,—to hold a two days’
meeting at Westbrook.

MR. SKOLFIELD—My idea was to hold the regular dairy
meeting at Westbrook. I simply wished to extend the invi-
tation.

Mgzr. HorLranp—Last year an invitation was given to hold
the next dairy meeting in Penobscot county. I find that the
member from Aroostook county and also the member from
Piscataquis county are desirous that that meeting should be
held in Penobscot county, and I have had some idea that it
might be held there. But I would not want it there unless all
the members were satisfied. I am sure that it can do as much
good in that part of the State as anywhere. Before the meet-
ing will be held there will be four lines of electric railroads
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going into Bangor, and there are other railroads going through
the city, making it a grand location for those who have imple-
ments to exhibit.

Adjourned.
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Statistics of Agricultural Societies.



OFFICERS OF AGRICULTURAL SOCIETIES.

Name of Society. President. P. 0. Address. Secretary. P. 0. Address. Treasurer. P. O. Address.

Maine State Agricultural............. S. G. Jerrard ..... Kenduskeag .. ..|G. M. Twitchell..|Augusta .......... E. G. Eveleth..... Auburn.
Eastern Maine Fair Assoclation..... F. O. Beal ........ Bangor. ......... K. L. Stearns . ..|Bangor ...... .... K. B. \*ealey ..... Bangor.
Maine State Pomological.. ...... LJ. W, True....... [New Gloucester..|D. H. Knowlton..|Farmington . ..|Chas. E. Whee]m,v(_,hebtexvllle
Androscoggin County. .. . Lincoln Morr Livermore Falls.|J. .. Lowell Auburn...... JC. M. Gibbs...... . Livermore Falls.
Androscoggin, Durham W. 8. Miller L W. Durham ......|F. H. Miller I West Durham C. H. Bliss .. Durham.
Aroostook County-.. ... .1Geo. W. Auber... Houlton ... -[iraJ. Porter -|Houlton . ... Geo. F. Merritt .. Houlton.
Aroostook, North.. .. Cyrus Chase..... . qunm . |A. E. Irving Presque Isle .....|S. W. Duff ........ Presque Isle.
Cumberland Countv . dWarren H.Vinton | Gray .. .... cees Uhas‘ H. LeightonjCumberland MI's|Fred D. ScammoniGorham.
Cumberland, North .... .|Richard Cook... |Edes Falls.... J. Orin Ross...... Edes Falls........ James Thomes...|Harrison.
Cumberland Farmers’ Q]ub C. A. Merrill .. . [Cumberland (_,tl \‘. M. Shaw .......|W. Camberland..|N. M. Shaw ..... «.|W. Cumberland.
Cumberland, Gray Park Association,|Wm. P. Haskell.. Gray ...... ....... J. W, Stevens ... |Gray....vee ceenn .|J. W.Stevens ... |Gray.
Cumberland, Bridgton Farmers and

Mechanies Association...  ...... Samuel S. Fuller. Bridgton . ....... [.5. Webb ....... Bridgton ......... I.S. Webb........ Bridgton.
Cumberland, New Gloucester and

Danville.coiveeiieineinees cenan .....{S. R. Robinson ...|Danville Junct...|[.. .. Whitman...|Upper Gloucester{Geo. C. Gordon...|{Upper Gloucester
Cumberland Lake View Par .../Arthar Dyer.... [Sebago...... . J. P. Fiteh ... .. East Sebago..... |J. P. Fitch.. .|lcast Sebago.
Franklin County ............... veroen|PUP Tufts.. L., Farmington Arthur T. Moor |Farmington.. .lGeo.M. Currier..[Farmington.
Franklin, North ... . . |T. B. Hunter .... |West Freeman...|M. Sewall Kelley, Phillips... .. .. |E. A. Peary ..... Phillips.
Hancock County ..|F.P. Merrill .... |Bluehill ....... . |Nahum Hinckley,|Bluehill.... ..{M. I’. Hinckley...|Bluehill.
Hancock Fair Association. JACWOENs ... Ellsworth ....... [H. F. Whitcomb .|Ellsworth . ..|Henry J. Joy .....|Ellsworth.
Hancock, North ... ...... . H.'T. Silshy - .tAurora..... .. (A, WL Silshy ... jAmbherst..........|A. W, Silsby......[Amherst.
Kennebec County . .. ‘e M. F. Norcross ...|Winthrop. .. ....|W. G. Hunton ....|Readfield . ..|Wi. A. Lord..... Readfield.
Kennebec, South .oooovvvn voen oon Lt David Given. ... /South \Vlnds()l'... A.N. Douglass ...[Chelsea ......... . [Jasper S. Gray...|South Windsor.
Kennebee, Pittston Agricultural and

Trotting Park Assocmtlon «vesr . |C. C. Libby. .... |East Pittston..... G. R. Mansir [Last Pittston. ../II. A. Clark. .....East Pittston.
Knox, North ....... .JRoyal Grinnell...|Union.... . A. M. Wingate .../UUnion........ S.N. Simrmons....|Appleton.
Lincoln County . .|John M. Glidden.|Newcastle . Albert I. I’helps .[Damariscotta . A. A, Hall .. .. |[Newcastle.
Oxford County John A. Roberts.|Norway.. .. |A.C.T. King..... sSouth Paris . A.C.T.King .... |South Paris.
Oxford, Riverside Park Assouutlon, C. M. Wormell...| Bethel ... ..{S.N. .|Bethel ....... E. S. Kilborn . ...|Bethel.
Oxford, West ..... .cceciiiiiiin. o A.R. Jenness .... Fryeburg......... T. L. Eastman ...[Fryeburg . A4W. R. Tarbox ....!Fryeburg.
Oxford, Androscoggin Valley.. ..|Geo. D. Bisbee... Rumford Falls...|H. T, Tirrell.. ... Canton..... ..|D. W, Goding ... East Peru.
Oxford, North.... o ooee veeiinn, . |[Geo. O. Huse..... Andover.. John F. Talbot.../Andover... ..|Lewis C. Akers ..[Andover.
Penobscot County...... . . ./Charles Sutton...|Stillwater. ......]Orren Bussell....|Old Town.. ..|Orren Bussell 0ld Town.
Penobscot, lLee Unlon .Ira Barnes ....... Lee ........ ..|Nathan Averill... Lee . ........ GO Tuck.ooa.n.. Lee.
Penobscot, West . John Rogers ..... Stetson ... ..|T. . Batchelder. [ Kenduskeag .....|T. P, Batchelder. Kenduskeag.
Penobscot, North.. .JEdwin A. Reed .. North Lec¢ .. il W Trask ... Springfield . . .. [S. T. Mallett....../South Springficld.
Penobscot and Aroostoo *John Burnham..]Sherman Mil .1 L. B. Rogers . Patten.. .. . ... IR. D. Gardner..../Patten.
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Penobscot, East Eddington Farmers’;

Clab
Penobscot, Orrington.
Piscataquis, KEast....
Piscataguis, West .
Sagadahoc County ...
Somerset, Kast ...
Somerset, Central.
bmnelset, West..
Somerset, New 1‘01t1an<l
Waldo (Jounty
Waldo and l’enobacot
Waldo, North .... . .
Waldo, West
Washington County.
Washington, North .
Washington, West . ..
Washington, Central
York County.
York, Buxton and Hollis
York, Ramshackle Park.....
York, Shapleigh and Acton .

York, Ossipee Valley «..cooonnet

York, Sanford Agricultural
Mechanical Association
York, North Berwick Ag
Association

u]tuxdl

and

-[Albert G. Dol
.| B
..|Frank Hart
.|J. F. Buker

- Joseph Ellis ...

.|Edwin Rand .
<IFrank Bunker..
JJA.S. Farnsworth
JdWaldo W.Mercier
.Jas. L. Bucknam

J. 1. Comins.....
W. Dobie..

P. W. Thompson.

...|Warren Russell..
.C.

M. Hilton ....
W. R. Richardson

M. C. Chapman..

I K. Vose ......
7. W. Staples .
v e3erve ..

‘E. Mitebell .

(1 €0.

Edwin 8. Lary ...

Howard Brackett
J. . Makin

Nathaniel Hobbs,

- Bar Mills

South Brewer...

Howard

Hartland
sSkowhegan
Madison

Liberty

Princeton .... ..
Machias .
.| Biddeford .. .

West Newfield ...
South Acton
Cornish .

Springvale

North Berwick...

East lXddington..
LWL H. Snow
Bowdoinham w

JHOAL

N. New Portland.
.iSouth Brooks

West Pembroke..
Columbia Falls ..

LS. 8, Andrews

5. B. Comins. ...
N. A. Nickerson..

E. R. Haynes.....

. S. Rogers ...
s, H. Goodwin ...
Archer.
Ben Moore .......
H. W Kennison .

G, G Abbpott ...,

Newburgh.... ... E. H. Nealley....
Unity . ... FUOAL Bartlett ...

G. H Cargill .
H. F. Porter
Irvin R Sprague.
L. F. Allen
W. H. Phinney

J. B. Elden
John L. Carlton.
Fred K. Bodwell.
James C. Ayer...

A. W. Low

Geo. W. Perkins .

.|[Skowhegan ..

.[Monroe.

..|Machias ...
.|Biddeford
..|Bar Mills.. ..
.|West waﬁeld

iEast Eddington..
iOrrington

Miio
Monson.
Topsham ..
St. Albans ...

North Anson.....
N. New Portland.
Beltast

Pembroke.. .. ..
Princeton
Columbia Falls ..

Acton............
Cornish ..... ereen

Springvale .

North Berwick...

1\'
WO I Snow
LKL

.M. Gardner

!
L. Comins ...
A. Nickerson..
R. Haynes.....
lL E. Smith.
IS, L. Mayo.. .
A.R. Bnbv
| Ben Moore
{Elmer Quint
'S T hdgpcomb..
. Palmer
Jmnes H. Cook...
A. C. Crockett....
N. 8. Allan....
G. Spooner
F. .. Allen ..

Geo. H. Boothby.
F.J. Leavitt......
.|U. B. Thomps=on .
H. A. Stanley ...

Walter P. Perkins
1. A. Butler.

John B. Russell..

East Eddington.
Orrington.

Milo.

Monson.
Brunswick.
Hartland.
Skowhegan.
North Anson.

N. New Portland.

Belfast.
Monroe.
Unity.
Liberty.

.| Dennysville.
..|Princeton.
.|Columbia Falls.

Machias.
Saco.

Hollis.
Maplewood.
Shapleigh.
Cornish.

Springvale.

North Berwick.

* Deceased.
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Cumberland County. .... . 91 1 38 -
Cumberland, North........... cees 35 - . - 6
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Cumberland, Gray Park Association ... . 30 8 20 2
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Cumberland New Gloucester and Danvllle . 26 1 2 2
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Franklin (,ounty - - - - -
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Waldo, West .. .......
Washington County
Washington, North
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Androscoggin, Durham ..eceeieeiienreeeneeiiaiiaans - 3 00 - - 300 3 00 - 12 00 6 00
Aroostook County .. cisaes we creerens 6 00 4 00 10 00 6 00 5 O(JJ 6 00 - 24 00 14 00
Aroostook, North .... . sesesun emuee - 6 00 3 00! 6 00 11 00 3 50 - 38 00 7 50
Cumberland County . 45 00 30 00 - - 20 00 - - 20 00 57 00
Cumberland, North ....c.oevvene 1 - - - - 100 3 00 - 93 00
Cumberland Farmers’ Club .......... . . 3 00 3 00 - - - 10 00 - 10 00 -
Cumberland, Gray Park ASSOL]"LthD ......................... . 15 00 - - - 5 00 15 00 18 00 9 00 -
Cumberland, Bridgton, Farmers’ and Mechanics’ Asso(,lamon - - - - 3 00 5 00 3 00 100 28 00
Cumberland, New Gloucester and Danville 500 - - - 300 8 00 5 00 8 00 6 00
Cumberland, Lake View Park............ .... . 8 00 2 00 - - - - - 14 00 12 00
Franklin County ..... e eeerenaes - - 11 00| 3 00 6 00 6 00 10 00 - 12 00
Franklin, North . - 6 00 4 50 - 3 50 3 50 9 30 5 00
Hancock County . 5 00 - - - - - - 16 00 3 00
Hancock Fair Assoclamon [ . [P ceerasves 11 00 6 00 8 00 - - - 700 2260 20 00
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Penobscot, Lee Union .. ...... i eeienes P
Penobscot, West....... .. e e .
Penobscot, North
Penobscot and Aroostook
Penobscot, East Eddington Farmers’ Club
Penobscot, Orrington
Piscataquis, Kast.....
Piscataquis, West ..
Sagadahoc County .... .. .
Somerset, East . ... . eenreeea e
Somerset, Central.........

Somerset, West........
Somerset, New Pmtl‘mﬂ

Waldo County ..........

Waldo and Penobscot . . e
Waldo, North....... . temesesasacasaiasencrs ses
Waldo, West. e s

Washmgton County
Washington, North

Washington, West....
Washington, Central.......
York County.... ..... ..
York, Buxton and H()lhs
York Ramshackle Park ......
York, Shapleigh and Acton ........ .. [
York, O881pee VAlleY cvveineriernerneieniicninne caeiannnns oo
York, Sanford Agricultural and Mechanical Association .........
York, North Berwick Agricultural Association...e. ..cevieniinnneas
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ANALYSIS OF AWARDS—Continued.

] . @« ] @n 2] 2] @ ] 2] n 2]
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sgb | 39 = 5 e s A 54 82 =] = =
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85?} g549 22 .| 8238 g g2 245 2 g3 Ea =
e o= =2 | 9B3F > 0©° 17} D+ D= @ D=y
P et Eama | R2E HO X = = ap 1 = * =28 =« =2 c
AME | ARLS | ARZ | AT A | &g ag Ay 3 23 AEE
Name of Society. BES | BEeE B85 | S35 52 | 9Es | 884 | S5 | B2 | 83 | Sax
25% | 2388 |sE3 527, | 55 (283|255 sk | 22 | 8% | g28
558 | 53790 | 582 ShAi | Ea3 |EBg | 5E2 | 58 | B2 | B2 | Eona
o2 | S=Z& | S o=l | 9= | Sz | 8=< | 2% S S o= 8
827 | £%2% |E3T | Ef%= | % | 5% | A5% | B3 | B3 | B2 | 252
<22 | 4RSS |<9A& <4A80 | <& |9l |SR3| 92 b=t < < 2'n
Androscoggin County ..oov vevier teeniiiies theiiiee e $65 00 $84 00 - $90 00| $36 00/ $36 007 $36 00| $9 00{ $28 OOJ $82 00; $76 00
Androscoggin, Durham .......coiveiiiiiiiinniaiaaiaen - 12 00f  $7 50 7 50 6 00 - 15 00 3 00 6 00 18 00
Aroostook County . cees fetesieie cesrerecisaanas 26 00 56 00 4 00 35 000 38 00 4 00 - - - - -
Aroostook, North . . . . 20 50 39 00, 10 50 32 50 - 10 00 - - - -
Ccumberland COUNtY «uveeeeiererataiiaresions soseee sose aon 38 00 110 00 36 00) 32000 40 00| 40 00 - 26 00 %4 00| 118 00
Cumberland, North......... . - - 9 00 5 00 500 6 00 14 00 10 00 6 00 15 00 93 00
Cumberland Farmers’ Club. ..... vo0 ovee . - 3 00 9 00 9 00 9 00 7 00 6 00 9 00| 86 00 15 00
Cumberland, Gray Park Association . . ... . 12 00 28 50 2 00 21 50| 14 00 3 00 9 00 - 500 36 00 48 00
Cumberland, Bridgton F. and M. Assocmnon . 3 00 - 6 00 - - - - 100 500, 2300
Cumberland, New Gloucester and Danvﬂle PPN 3 00, 6 00 3 00| 21 00 - - 7 00 - 2 00, - 10 00
Cumberland, Lake View Park............. FETT PP - - 3 001 17 00| 750 3 00 - 2 06 7000 13 00
Franklin (,ount:y ............ e . 30 00 51 76 24 H0; 43 75 27 00 9 00 29 00 3000 11 00 81 00 42 00
Franklin, North .ceevivee vunnnn 7 50 12 60 6 25 9 65 8 00 6 50 8 00, 2 00} 7 50 36 00 3 00
Hancock County . ... ...cvv oo - - 13 00 44 00 20 00 - - - - 19 00
Hancock Fair Association..... 22 50 32 00 100 39 75 - 17 00 - - - - 18 00
Hancock, North..... 2 00 8 25 - 575 - 6 00 1 25 - - 6 00
Kennebec County..... 17 00 49 00 - 37 000 24 00| 3000 1900{ 1200/ 1950 4500 3000
Kennebec, SOuth....c cioviiieiiaee voneries 7 60 6 25 775 12 25 600/ 10 85| 18 25 - 350/ 4008 10 00
Kennebec, [’wtston Agucultural and Tlottmg Park As . 3 00 4 63 125 763 3 00 5 00 512 75 450 17 24 8 50
KNOX, NOFbNeuvvreracrnranes oon 7 50 7 50 1 50 19 00/ 12 00, 6 00 750 3 00 6 00 6 00 8 00
Lincoln County ¢ eesens . - - - - - - - - - -
OXford CoOUNtY «eveecerrasoaiisensans 121 00 130 00 - 148 00| 36 00| 120 00! 33 00 - 22 060 7100, 87 00
Oxford, Riverside Park Assocmtlon ....... cesesvn 19 50 10 00 9 50 22 00 8 00 14 00 9 37 3 00 - 24 00| 34 00
Oxford, West..... «eenee 32 00 52 00 - 20 00 20 00] 25 00| 36 00 6 00] 14 50, 48 00 59 00
Oxford. Androscoggin Valley 22 00 38 50 6 00 18 00| 1500, 25 00; 27 00 - 6 00 16 00| 41 00
Oxford, North ... « ... - - 500 13 00 8 00 9 50 6 25 2 00 5 25 - 21 75

Penobscot County « ceceecenessnanes
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Penobscot, Tee Union. ecoeeeiriireieneieriireiireannannaes
Penobscot, West........ N
Penobscot, North .......... ..
Penobscot and AroostooK...cieviieiiiiiiiiiiiiiiiiiiii.
Penobscot, East Eddington Farmers’ Club .
Penobscot, Orrington....
Piscataquis, East .....
Piscataquis, West...
Sagacahoc County ..
Somerset, Bast. .... ..
Somerset, Central.... cees s
Somerset, West ... ... ...
Somerset, New Portland
Waldo County ... ....
Waldo and P(,nobscot.
Waldo, North.... .
Walrio, West covennen
‘Washington County ..
Washington, North ....... .
Washington, West ... o retiaiieiaeens
Washington, Central . [
York County
York, Buxton and Hollis...
York, Ramshackle Park.......
York, Shapleigh and Acton...
York, Ossipee Valley-........
York, Sanford A. and M. Associatio
York, North Berwick Agricultural Asso
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ANALYSIS OF AWARDS—Concluded.

@® ] » @ @ ;é [} 2] 2} ] @
E g g 8. 23 £k g g g g
= = = =0 = B =R~} =1 B 5 = =
— = o =3 et — S — ; - = —
E | E |E |E® | BE | Ec | E% | ER |E.& | Es .
7 5] o Dz o k=4 5 3] [Tt 09, ]
= = = -] e =g =5 =5 ., HE® PRI PO
2 8. | Ag | AZ ag ag AL | PEa | R2f4 | Pab | £5F
Name of Society. 52 | 82 | 88 | %= 28 | 93, | 552 | 8% | 8985 | ¥53 | Za.
52 | g% | 58 (5% | 52 | g2% | gED | £%6 |gBsl | EEc | EE
g2 | 80| 85 1334 85 | 852 | E2F ) B3z \BoEE) fRn ) off
= 1 el =gz =5
52 | 2% | E% |EE5| BT | 592 | £%% | £%% |£3d% | £35 | f:if
<g | <3 | 98 | <23 | 48 | <2d | €a3 | <AE |<afa <A=m =2
- B ]
Maine State Pomological......... e e eeeeeneeees - |- - - s1352 75 - - _ -
Androscoggin County. .... PPN . 75 001 $68 007 $52 00] $78 00] 68 00| $43 00 $18 50 $5 00, 8107 00
Androscoggin, Durham. . .. 13 00 6 50 14 25 21 30 12 40 3 80 79 - 21 55
Aroostook County 41 00 4 00 750 64 60 14 200 915 - - 15 85
Aroostook, North. ... .. . 12 7 - 34 75| 887 101 90 27 00, 7 50 - 80 60
Cumberland County......... . . . 35 00[ 12 00{ 119 00 38 00{ 34 25 40 25 - : 6 00 20 00
Cumberland, North.... .. - 8 00 - 16 25 18 501 3 50 - - 700
Cumberland Farmers’ Club . 6 C0 - 7500 14 500 1525 2 00 - - 21 50
Cumberland, Gray Park Assouatmn ............ 5 00 3000 17 25 13 25 12 0o 6 65 150 - 15 75
Cumberland, Bu(lgtun Farmers’& Mechanics’ Ass’n - 300 - 320 9 25 - - 2 00 23 05
Cumberland, New Gloucester and Danvllle, ......... 2 00 - 6500 1050 1375 5 90 - - 18 25
Cumberland, Lake View Park.. ... . ..o . 100 - - 12 501 13 25 2 70 - 725
Franklin County ‘ieeae 97 50 8 50 26 50 15 60 40 00‘ 60 18 00 25 00 31 35
Franklin, North.. 15 00 500 2 00 13 80 16 44)j b 40, 1 50 - 26 55
Hancock County . 16 00 4 00 5 00 38 75 20 38. 8 20 3 60 - 33 50
Hancock Fair Assoemtlon 13 75 725 42 70| 113 50| 82 75 50 00 9 50 - 116 85
Hancock, North... «......co.en 1 50 2 50 2 50 26 20 22 75 5 10 3 85 100 38 30
Kennebee County . . 25 50/ 18 00, 21 50 6 00 8875 33 25 9 00 - 84 75
Kennebec, South. ...ciiieeiiriaiierannnes. 150 - 50 14 50 17 05 5 90 50 - 31 05
Kennebec, Pittston Agr’1t’l & Trotting Park As . 375 125 125 987 10 35 125 - - 348
Knox, North....... teteeirevaanns . 10 00 4 50 6 50 9 50 27 75 11 25 4 90 18 75 -
Lincoln County . . - - - - - . - - -
Oxford County..... . 35 00 25 00 19 50 40 25 55 25 58 50 14 25 31 00 34 20
Oxford, Riverside Park ‘Association. - e 12 00| 11 50 4 50] 11 57 20 00| 8 50 - - 14 15
OXTOord, West.coieeeiiaiieeane tonsoncanns . . 26 00 24 00 13 50 33 25 14 75 28 35 325 9 50 46 75
Oxford, Androscoggin Valley . 17 50 300 1200 1575 2615 8 50 5 50 6 00 13 50
Oxford, NOorth cioeceervenens ov. .. 700 3 00 450 17 50 6 85 825 310 - 19 45 ¢
Penobscot County....... - - - - - - - - - - -
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Penobscot, Lee Union ..... e eeene ¢ beeraee aeeaes
Penobscot, West. P

P enobscot, Nmth e e
Penobscot and Aroostook “er
Penobscot, East Eddington, Fi

]’enobscot, Orrington .. ........
Piscataquis, East .... .. ......
Piscataquis, West .........

Sagadahoc County .
Somerset, East. ...
Somerset, Central . .
Somerset, West .........
Somerset, New Portland .......
Waldo County....... «....on oo

Waldo and Penobscot
Waldo, North...
Waldo, West
Washington County ..
Washington, North ..
Washington, West ... .
Washington, Central .. ..
York L,()unty ......
York, Buxton and Hollis.
York, Ramshackle Park..

York, Shapleigh and Acton
York, Ossipee Valley...........
York, Sanford Agricultural and Mu,lmnlcnl Ass’n .
Y01k North Berwick Agricultural Association..
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* Discount, 474 per cent, $188.10.
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FINANCES.
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= ] = . - . °
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g 8| Ew 3 g 28 Ef £3
s Tl 22 | £5 | 4 | 5| E8 | £ - 25
82 | x&| E| 8 | 2% =2 | BE | Ea| 2 | B | g=
Name of Society. gn | 82| & | &g &5 g 5e Zw P 15 B S %
-2 o5 o o+ n 3 9 -9 ) D . 23 o g
2 | 22| & | 854 | =23 2 EE 52 25 sZ °% £C
5% | 2o &5 | 5233 = = Z 2 38 = =0 o P 55
Sg (3] ) o h o8 = E °oa 2 = =5 o=
ES | €3] & | 35| &% 3 A7 5T Hg | BE | E% £3
<& | mE| B | m3a ] &3 = <2 <3 k= =E= =2 <z
Maine State Pomological .............. 81, 000 00 $l .! 00 - - $1,135 00/$%2,257 00 - - $277 61/$2,206 19/%1,500 00] $200 00
Androscoggin County...... . . 58 0 00{$700 00! $200 00! 1,102 24{ 2,591 82| $312 17| §700 00 518 871 3,028 291 1,000 00| 1,000 00
Androscoggin, Durham.... 70 23 - 165 0C 346 60 581 83 25 00 350 00 306 70 8938 40| 2,000 00| 1,300 00
Aroostook County. ... .... 123 18 30 00 - 179 20 332 38 - - 89 00 352 38 - 320 00
Aroostook, North...... . . 224 74 65 50 - 257 00 846 18| 1,393 39 - 423 00 208 92| 1,399 31| 4,000 00] 2,919 00
Cumberland Lounty....... . . 388 77| 20 00| 450 00 870 00| 2,889 85| 4,618 62 215 80, 1650 00 1,264 39| 4,105 19| 6,000 00| 1,300 00
Cumberland, North . vesenn 95 46 - - 66 50 395 68 557 64 40 00 230 00 180 00 784 53] 2,300 00 226 89
Cumberland Farmers’ (,lub trseeeesonaane 7536/ 500 - 120 00] 473 07| 673 43 - 275 00 383 56 856 56| 3,000 00{ 300 00
Cumberland, Gray Park Asboclamon eee 144 00; 1 00 - 393 50| 1,188 95} 1,727 45 - 650 00 852 88} 1,831 53} 9,000 00, 1,600 00
Cumberland, Bridgton F. and M. Associatlo 81 31 205 00 - 286 00| 1,746 04| 2,318 35 1,046 83| 750 00| 519 84] 2,449 44| 1,000 00} 776 36
Cumberland, New Gloucester and Danville . 66 37) 5 00 - 50 75| 590 12) 712 24 70 00] 189 00 251 12] 687 8§7% 2,500 00 -
Cumberland, Lake View Park. .. 31 80 - . 85 00 395 37 512 17 - 351 00 113 20 589 40! 1,100 00 160 60
Franklin (,Ol.ulby feia e e e 280 35| 660 00, - 230 50/ 1,461 28 2,532 13 - 910 00 494 001 2,188 25(10,000 00 -
Franklin, North ...... .. .. 76 64) 273 50| 165 00 90 00 291 07 896 21 215 37 327 50 30 00 819 02| 3,077 19} 2,390 00
Hancock (,Ounty ..... ceian 87 84 - - 172 50 1,178 26| 1,438 60 - 545 00 369 781 1,169 96| 5,000 00; 1,200 00
Hancock Fair Association. 166 29 - - 226 50| 2,683 68! 3,076 47 237 42 790 00{ 1,385 00| 3,058 47/11,500 00 -
Hancock, North ......... . 35 427 10 00{ 27 25 - 261 94 334 61 - - 169 37 316 57 13 04 -
Kennebec County . 275 00 - 50 00! 278 75| 1,252 55| 1,856 30 159 58 650 00 613 771 2,268 15 3,000 00 709 00
Kennebee, South .. 308 - - 133 00/ 1,337 32{ 1,543 40 91 34 402 50 293 30{ 1,023 82| 1,500 00 -
Kennebec, littston Agr. & Tl()ttlng 60 07| 35 00 - 47 00 560 10 702 17 33 12 210 16 315 93 665 28| 1,500 00 506 50
Knox, North . 174 15| 219 75! 100 00] 132 00 326 35 952 25 71 41 315 80 346 96 345 32 - 100 00
Lincoln County.. . - - 275 00 23 75 19 50 318 25 - 95 00 223 25 318 25) 1,000 00| 360 40
Oxford bountv ............... . 391 69 28 00 - 411 501 3,838 71| 4,669 90 - 1,199 50 493 98| 4,342 62110,000 00 92 41
Oxford, Riverside Park Assoclatlon. sese snsae 129 00 - - 103 75, 683 01} 915 76 75 00, 650 00) 237 00 1,313 89 - 350 00
OXfOrd, West 196 29(1614 99* - 407 50 - 2,218 78 117 00/ 75 00 - 2,100 00| 7,600 00 2,000 00
Oxford, Androsooggm Valley.... 195 67 14 00 - 264 10} 1,155 14| 1,623 91 141 90) 652 407 484 53| 1,709 43( 2,500 00| 3,465 71
Oxford, North 8 87 - - 93 50| 818 92| 991 29 - 405 00 38 00| 953 23| 38,000 00 -
Penobscot County..eeecscscess soe covrvenserases - - - - - - - - - - - -
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Penobscot, Lee Union .........
Penobscot, West .......
Penobscot, North ..... ..
Penobscot and Aroostook .....
Penobscot, East Eddington Farmn
Penobscot, Oluugton ..... [
Piscataquis, Kast.. .
Piscataquis, West .
Sagadahoc (,ounty
sSowmerset, Bast;.....
Somerset, Central ..

Somerset,iWest.....coo0 coen
Somerset, New Portland..
Waldo County..... ceeveee
Waldo and Penobscot.
Waldo, North . .....

Waldo, West . ....

Washington County

Washington, North........ cee s .
Washington, West.... .coovvviiirannianes ienanens
Washington, Central.......

York (mum;y .......... .
York, Buxton and Hollis . Ceer sesaeeranenas
York, Ramshackle Park.. . .
York, Shapleigh and Acton
York, Ossipee Valley .
York, Sanford A. and M Assocm mn

York, North Berwick Agricultural Assocmt'i;m

17
211

2()
35

543
104

130
165
71
65
122
200
88
97

65
18

48
38

79
70

42
00
40
12

2 00
86 00
21 00

LI I I B}

472 00
86 00

L I |

20 00
15 00

100
10 00
5 00

207 00

200 00

LI I B I |

4 49

[

60 00
316 32

[

P e |
~
o
—

(s =T
[S -3
S =

[
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558 75
134 50

300 00
195 00
203 00
230 00
346 87
233 00
252 00

700 00
215 00
209 19

3, ]‘li 55

38 85 -
1,121 56 -

142 o -

249 19 -

754 25 380 42
4,379 21| 445 25
Lo06 79| 92 12
3,660 531 907 13

646 62, -
1,408 ® 50 00,

666 -
2,946 -
1,158 -
2,647 100 00

917 =

s10 45 100 00

444 25, -
9,901 31 -
1,013 60 206 30
3,400 S‘ﬁ 12,723 78

330

193

735
615

1,160
340

600
450
5T
570
825
530
500
1, HO

455
479

13 50
000 123 99
10 00
69 92
o 197 53
00'13,148 96
00| 275 87
00| 662 55
00] 200 31
00 593 02
00 216 23
50| 870 78
00 198 38
00 -
o0l 187 72
00 260 00
31 05
00l 636 37
00 303 86
00 3,445 28

55 75|
a36 ’)‘)
146 25

162 97
906 05

5,971 31
1,431 19

8,000 00

2,500 00

1,500 00
1,100 00

5,000 0C
3,500 00

4,000 00

1,800 00
3,000 00
1,817 00

7,000 00
3,100 00
4,500 00
2,000 00
6,500 00
5,000 00
1,182 46

16 90
2,000 00

:n
Dl
=

00

e
[
Sl
S5

17

=1
2

-1
SE]

=
>

1,600 00
420 64
1,100 00
7,000 00
1,042 95
352 30
2,277 36
137 02
5,677 67

*I[ncludes gate money.

tIncludes loan repaid, and ¢xpenses during the year.

tIncludes amount paid on debt-
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REPORT OF PROCEEDINGS

OF

STATE DAIRY MEETING,

Held at Skowhegan, December 2d and 3d, 1896.

Wednesday, A. M. Meeting called to order by President
W. H. Vinton.

ADDRESS OF WELCOME.
By Gen. R. B. SHEPHERD.

Gentlemen of the Maine State Dairying Association:

It gives me pleasure on behalf of the citizens of our town to
extend to you a cordial and hearty welcome. We are pleased
to have you come here to discuss principles, perform experi-
ments and conduct scientific investigations that lead to more
intelligent and profitable methods in this branch of agriculture.

The display here, of improved implements employed in your
industry, the powers enlisted in your service, are a hopeful sign
of a brighter and happier future. There is an inspiration in
thinking what the future of dairying may be, when so much
has been accomplished in so few years.

Too much credit cannot be given to you gentlemen, and to
our very efficient secretary of the board of agriculture for the
intelligence and energy he has displayed in collecting facts and
statistics and disseminating them among the people.

And while agriculture is among the earliest pursuits of civil-
ized man, there has been little or no progress until recent years
in scientific agriculture. It is true the improved implements
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for cultivating the soil have kept pace in a measure with the
improved machinery in other departments of business. Schools
and colleges have been in operation for hundreds of years to
educate men for the professions of law, medicine, divinity, liter-
ature and general business; but not until within the last forty
years has there been a thought of an educated farmer.

Not until 1857 was there any movement in this country
toward establishing a school in which the principles of agri-
culture should be taught. About this time Horace Mann, that
prince of educators, established in the state of Michigan a
school in which instruction in agriculture was a special feature.

By the munificence of the general government there have now
been established an agricultural college and an experiment sta-
tion in every state, and for the purpose of defraying the expenses
of professors and teachers, congress makes an annual appro-
priation to each college and experiment station of about $40,000.

Professors and teachers to the number of 1,500 are engaged
in giving instructions and in experimental work. The number
of students at the close of the fall term of 1896, studying in our
agricultural colleges, was a trifle over 5,000.

But farmers’ sons in many of the states, especially in the
East, have been slow to avail themselves of the opportunities
furnished for the scientific study of agriculture. In the West
a much larger number, seventy-five of eight per cent. of the
students, take the course in agriculture and adopt it as pro-
fession after graduation.

In the East the course of agriculture has not been a favorite.
The course of civil, mechanical and electrical engineering has
presented greater attractions and more ready means of earning
a competence. So that of the 468 living graduates of the Maine
State College only thirty-seven are engaged in agricultural pur-
suits, or a little more than eight per cent. This does not include
those who have taken the short course in agriculture or who
have studied in the dairy schools.

We as farmers of the State of Maine have been slow to believe
in our college. Our course has been one of hesitation and
uncertainty. Now it would seem that the time of hesitation
and lack of interest is past. If our abandoned farms are to be
reoccupied; if fertility is to be restored to our exhausted soil;
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if farming is to become a flourishing, prosperous business; if
farmers are to become educated, intelligent, scientific men, then
must our agricultural colleges and experiment stations devise
the methods and point out the way. If insect pests are to be
destroyed or rendered harmless, if disease in animals is to be
stayed or eradicated, we must look to our agricultural colleges
and experiment stations to devise the means and develop the
methods.

Let us then be loyal to our college, have faith in her methods,
have faith in her ability to unlock the secret treasures that lie
hidden in the soil. Let us have faith like the old negro
preacher in Georgia, who at the close of his service was accus-
tomed to announce the subject of the next Sunday’s discourse.
On this occasion he gave out his subject for the next Sabbath,
“The Creation of Woman.” His master’s boys, desiring to
have some fun with the old preacher, contrived to paste two
leaves of the Bible together so that the text would in part be
from the description of the creation and in part from the
building of Noah’s ark.  The old preacher opened his Bible
and read, “And the rib which the Lord, God had taken from
man made He woman,” and turning over the leaf he read, “and
he pitched her within and he pitched her without.” He
stopped and said, “Brethren, I never read that passage before,
but it is in the Bible and I believe it. It shows that woman
is fearfully and wonderfully made.” Such faith should we have
in our colleges, for it is such faith that moves the world.

A boy from the farm should receive such an education at
the college that he will be able to go back to the farm fitted to
take up the real work of the farm as an intelligent, educated,
scientific, progressive farmer.

The possibilities that may arise from scientific investigations
in agriculture are beyond the scope of the most vivid imagina-
tion. When plants under favorable environment are supplied
with proper nourishment—a stalk of corn for instance, usually
produces one ear, rarely two, more rarely three, but each stalk
has ten or twelve joints, and each joint under favorable circum-
stances is capable of producing an ear of corn. Who can say
that scientific investigation may not enable us to raise ten or
twelve ears to the stalk and increase the yield per acre from
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forty or fifty bushels to three or four hundred bushels per
acre.

Some experiments are now in progress in developing new
races of grain of which there is an indicated yield of one or two
hundred bushels per acre.  One is almost bewildered when
he thinks of the practical results that may follow from the
scientific investigations of all the experiment stations and the
teaching of all the agricultural colleges. The mind of the most
sanguine fails to grasp the possibilities of the future of agri-
culture. “He who makes two blades of grass where one grew
before has not lived in vain.”

RESPONSE.
By W. G. Hu~ron.

Mr. President, Ladies and Gentlemen:

I am glad to-day that I am alive and in Skowhegan. 1 am
glad that in a public manner I can represent the farmers of
Maine to-day, and more glad that I am a farmer myself in the
good old State of Maine. This is about the sixth meeting of
this kind that has been holden in our State, and from the first
we have realized the benefits which we are deriving from such
meetings. As your speaker has just said, the time has passed
in which the farmer with any degree of hesitation can apply
education, knowledge, and intelligence to his business. We
fully realize to-day that if we want to succeed in farming, if
we want to succeed in the different branches of agriculture,
we must apply that same amount of brains and intelligence
to the work that all other business men are applying to their
business. We must have an interchange of ideas; we must
understand the improved methods and pursue those methods,
or we get sadly left behind. And to accomplish this we must
endeavor to associate ourselves with men who are making
agriculture their study, who are making one particular branch
of it their study, and from them we can get ideas that we can
use to our own advantage. We are here to-day for business.
In the first of these meetings perhaps pleasure was thought of
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before business, but we have realized each year more and more
that the people attend these meetings for business; they attend
them for profit to themselves; and that is precisely the idea
which we wish to establish, precisely the idea which will do us
good.

Now we, as members of the Board, in behalf of the Board,
appreciate the kindness and cordial welcome which have been
offered to us by the people of Skowhegan. We appreciate the
fact that they have endeavored in every manner to anticipate
all our wants, and to make this a profitable meeting. And it
remains with us, it remains with the Board of Agriculture, and
with the farmers, and with the representatives of these different
articles used in our work, to make it profitable and successful.
And no man can look upon this audience without seeing that
they are here to make the most of it. Let us, therefore, by an
interchange of ideas, let us by questions, in every way in which
we are able, draw forth from those who have knowledge in
these particular lines as much of their knowledge as possible,
and take it home with us, and show to the world that the
farmers of Maine can apply brains to their business, can gain
success from these old rocky farms in Maine which perhaps will
be as permanent and as pronounced as the success of some of
our brethren who live in more favored localities.  The time
never was when the farmers of Maine realized so fully that it
is from the cow that they will obtain success as they do to-day.
The farmers of Maine never have realized, perhaps, more
thoroughly, that it is from this line, and from education in this
line that they can obtain success in the State of Maine. Go
where we will over the State, we find that every dairy section
is immediately known by its appearance. And I say here that
the farmers of Maine as farmers, the Board of Agriculture in
its public capacity, can do no better work for the State than
to encourage every man, and encourage everything that will
in any way assist in encouraging the farmers, in this particular
line. Therefore I say that it is our duty to do all we can, as
farmers and citizens of the State, to make this meeting suc-
cessful, by our own individual efforts.

Thanking the people of Skowhegan for their very cordial
welcome, and for their efforts in our behalf, I will give an
opportunity for the more instructive articles of the day.
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REVIEW OF OUR DAIRY INTERESTS.
By Prof. G. M. GowgLL.

Mr. Chairman, Ladies and Gentlemen:

I assure you that it is with a good deal of uncertainty that
I undertake to talk about something that I do not know any-
thing about. You know we have no dairy organization in the
State. This meeting is held here under the auspices of the Board
of Agriculture, and we dairymen come here to take advantage
of the work of that Board. Now I wanted to know something
about the number of cows we had in the State of Maine, the
amount of money receipts, and the number of men who were
engaged in this work. We have grown up into this leading
specialty and are making it our life work, many of us, and 1
did not even know where all the creameries and cheese factories
were located. I had a pretty good list, and I wrote to the
members of the Board to review their counties, and in this
way I revised this list so that we know pretty nearly where they
all are; and then I sent out circular letters to these creamery
managers, and I have got a little data to-day. I find that we
have forty-eight creameries in the State, thirty-three of which
have made returns. We have seven cheese factories in the
State, and three of these have made returns. I asked only
about half a dozen questions. I did not dare to ask too many,
as it does not do to talk to people too much about their busi-
ness, particularly if they think they have a business of their
own. I did ask them the number of cows that furnished them
cream, the number of patrons, the amount of money they paid
the farmers, and the amount of money they received for sales
of sweet cream. I learned that of these thirty-three creameries,
twenty-eight are proprietary, owned by individuals, and the
cream or milk is bought and the farmers are paid a stipulated
price. The balance of them are owned and operated by the
farmers, and they are paid in proportion to what they furnish.
That 4,874 farmers are furnishing milk or cream to those asso-
ciated creameries; that 25,515 cows contribute their products

8
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to these thirty-three creameries; and that the farmers are paid
$924,380.

Now of the cheese factories, we have three with 180 patrons.
Milk is furnished them from 8co cows, and $16,400 is returned
to the farmers from them. Now this does not represent the
associated dairy interests of our State by any means, but I had
to guess at the rest of these figures. I know something about
the other fifteen creameries and I think I did not guess far
out of the way. I find we have 5,500 farmers in the State that
are patronizing the associated creameries and cheese factories.
We probably have 30,000 cows furnishing milk or cream to
these creameries and factories, and the farmers are probably
receiving $1,030,000 from them. These are estimates, but not
far out of the way. What proportion of our farmers are pat-
ronizing associated dairies and how many are pursuing private
dairying? We have 30,000 cows that are furnishing their milk
to the associated creameries, and about 143,000 cows in the
State, if we take the returns from the assessors. This leaves
113,000 cows whose milk is worked up in some other way than
through our associated creameries. A little more than one-
fifth of the cows in the State of Maine contribute their products
to the associated system of dairying, and the product from
a little less than four-fifths is worked up in the homes of the
farmers. You know when we come together for a dairy confer-
ence we like to make it appear that it is an assemblage of
creamery men and creamery operators, but we must not for-
get the fact that all over the State the farmers are carrying on
dairies by themselves,—almost four-fifths of them are doing
work by themselves. And a large part of this audience is made
up of those who are doing work by themselves. Whether that
is best, I cannot say; but I will say that the work of the Board
of Agriculture and of our dairy teachers, is worth to those peo-
ple a great deal more than to the creamery men.

A little item of interest that comes out is the sale of sweet
cream. $250,000 have been received by the farmers of Maine
in selling sweet cream direct, which is quite an item.

Taking these returns and making no estimates, I find that
on the average $36 is received by the farmer per year for each
cow. He receives for the milk and cream he furnishes, $36,
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not a very large average. In some of these returns $20 is
put down as the average, in quite a number $25 and $30, and
and in one instance $60, the average being $36. We under-
stand that we are not doing very good work when we do not
get more than $20. That system of farming cannot be very
satisfactory. $25 is not very satisfactory, and $30 is not very
satisfactory, because if we only get $30 as the gross income of
a cow for a year it does not leave a very large margin of profit.
Something is wrong. The creamery that paid all of its patrons
$60 was doing very well, that was very satisfactory. A lady
whom I met last night said, “My cows last year averaged 400
pounds of butter.” This is one of the possibilities. What her
selling price was is another question.

Now what are the reasons for all this? What are the reasons
why our farmers are not receiving more money? In the first
place because of the stock they have. We understand that the
cows are the machines through which they are working up
the products of their farms. Their hay, grain, and corn silage
are carried to market through the cows, and the inferior cows
of course are a part of the cause of these low returns. DBut
there are other conditions, and what are they? Why is the
product that we are sending into the Massachusetts and New
York markets selling at so low a price that the returns are not
more than this $20 or $30 or $36 on the average?  Simply
because the butter that is put into those markets has to sell at
a comparatively low price. We bring a dairy expert here to
judge our products, to criticise them and tell us what the
defects are, even though the truth is not pleasant. He tells
us our goods are lacking in quality.  The color, grain and
texture are all right, but they are lacking in flavor. Now what
is the reason why the Maine product is running a little low? I
asked Mr. Bent last night if it were a fact that Maine butter
was running low. He said, “The experts talk about a Maine
flavor in butter, but that is all nonsense. The trouble is that
the butter we get from the creameries of Maine is uneven.
Sometimes a creamery sends butter for quite a number of
months and it runs well, the quality is even and we are satis-
fied. But all at once it drops down. This holds true with all
the creameries in Maine a great deal more than in Vermont.”
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Last year we talked about the matter of cream separators. In
Vermont, New Hampshire and Massachusetts there is hardly
a dairy doing business but uses the separators. They take the
new milk from the cows, and last night’s and this morning’s
milk is run through the separator this morning, and that cream
is put promptly into the hands of the creamery operator, and
ripened, and the butter made from it. The creamery man gets
down close to the cow and makes that butter of the new stock
that has not had a chance to change in condition. We are
doing business in a different way. We have but two or three
creameries that use the separator. We are doing business by
the gravity process. The cream has to be brought quite a
number of miles before it gets into the hands of the butter-
maker, and changes take place. We know that with the pro-
per handling of the deep can process we can raise the cream on
the farm, carry it to the creameries, make it up into butter, and
make a grand good quality when we conform to the require-
ments and conditions. The difficulty is that we have so few
cows, and they are distributed over our State so sparsely, that
instead of collecting the cream every day it is done every other
day, or every third or fourth day, and sometimes only once a
week. When that stock gets into the hands of the creamery
man it is in very poor condition to make high priced butter,
because the ripening of that cream is going on in the farmers’
cream tanks under varying conditions. The one or two hun-
dred patrons furnish one or two hundred different qualities of
cream to work from, and however expert the butter-maker may
be, he cannot make the finest quality of butter out of it.

I know people say that it is of no use to present our difficulties
unless some efforts are made to remove them. We can make
butter, we can carry on our dairying, by this method that we
are pursuing. We can raise the cream at our farms, collect
it and make butter and put it into the markets and get certain
returns,—that is true. But we can do better. We need not
adopt the separator system and go to the expense of having
skimming stations and hauling all of our milk to them. We
can follow the same plan we are following, but we must do it
with a good deal more care, and exercise a great deal closer
supervision over the work. In the first place, we cannot make
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a good quality of butter so long as we pursue the present
method in the way it is so largely pursued, so long as we col-
lect cream at these infrequent periods. We must collect it
every day, and get it to the creamery where it can be ripened
under the best possible conditions. The objection to this is
that it increases the expense. This is not valid. The cream
gatherer is usually a cheap man, a man that is hired at the
lowest possible price.  The directors find a man that is not
capable of doing very much else, and put him on to a cream
route. He turns the cream out of the farmers’ cans into one
large can which holds the product of several patrons, and finally
he hauls it to the creamery. The butter-maker takes that
cream and turns it into a vat, and makes his butter from it. If
the cream gatherer will only take the cream of one farm in
one can, keeping each man’s cream by itself, the butter-maker
can tell if any lot has an off flavor, from objectionable methods
of feeding or handling, or because of conditions under which
it has been kept. That butter-maker, if he is an expert man,
and you should employ only the best of men for butter-makers,
detects at once if the cream is defective, and is able to exclude
it. If the cream comes in all mixed together there is no pos-
sible way of doing this, and one man’s poor work depresses the
whole. This is the reason why our products are running so
low. One man who is a sloven destroys the work of a hundred
others who are doing good work. No matter if it does increase
the expense, our products will sell for enough more in the
markets to more than pay us, and then we shall be working
towards a higher plane. The whole country is making butter,
and we are being crowded down to closer margins and lower
prices every year, and we must work to a higher plane. We
have an advantage here in New England. We have the best
conditions, and are close to the markets. We have an advan-
tage, if we will only make the most of it, and with our grand
dairy stock, working under the right conditions, we can put
into the hands of consumers something that is so valuable that
we can hold the markets we have, and secure a higher price.
There is another matter that comes in here. You know that
two years ago a law was enacted that looked to the supervision
of the testing of cream. We have the Babcock test for deter-
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mining the value of each patron’s cream, so that we may pay
each man for the amount of butter fat he furnishes, and the
idea was so acceptable to our operators and farmers that they
have generally adopted the Babcock test. But it was thought
by certain individuals that it was not being used correctly, and
a law was passed requiring the operators to pass an examina-
tion and receive certificates of efficiency. Every man who
used the Babcock test in paying for milk or cream was obliged
to pass a certain examination. And then it was thought that
the operators might be using smaller measures, and a law was
passed that these measures should be graduated, and this law
“has been carried into effect. Forty-four of the creamery men
in the State have passed examinations, and every one of those
men understand how to do their work. Their glass ware has
all been graduated, and they are using proper appliances. I
do not know how many creameries there are in the State that
are carrying on their work and employing men who have not
certificates. There is no provision in the law that compels any
man to look into that. But forty-four have men who are able
to do the work; whether they do it or not is another question.
Now how are the samiples taken? The cream gatherer samples
all of the cream at each farm. This cheap man who does the
collecting, when he is half frozen, takes a test tube and puts it
down into a can of cream and tries to get a correct sample of
that lot of cream. Do you suppose a half frozen man will do
it? He cannot do it if he tries. He takes the tube, which is
no larger than my finger, and plumps it down into the cream
and simply gets the watery milk in the bottom. If he puts the
tube down slowly he gets a careful sample, but he is not apt to
do this. The creamery man at his leisure, once in thirty days,
does the testing. He takes that imperfect sample and applies
his little graduated tube to it with all of the care he can use,
to get a correct test of the sample. It is no wonder that the
farmers are not satisfied with the Babcock test as a means of
paying for cream. What are we going to do about it? When
the cream gatherer takes each man’s cream by itself, putting
each lot into a separate can, and those cans are all set into a
warm room, the operator, taking the samples as he ought,
is able to do correct work. Under these conditions the Bab-
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cock test is all that can be expected of it, and all that is wanted
of it, because it is correct when it is handled correctly.

Now this matter of private dairying. What are we going
to do with that other eighty per cent. of the cows that we have
in the State of Maine, that we are getting something from?
What are they doing? The butter that is being put out from
our associated dairies in too many instances is not of a high
quality; I have tried to enumerate the causes. We have all
over the State, herds of Guernseys and Jerseys, and men who
are specially fitted for dairying, because they have studied the
matter from first to last. They know their cows, and they
know the conditions under which they can make perfect but-
ter. They are earnest in their business because it is the busi-
ness of their lives. As vou go over the State you will find in
almost every town one or more individuals who are doing this
high quality of work. We do not get any credit for it simply
because at every station you will find little packages of butter
that are being sent to Boston, New York, or Philadelphia, some
to individuals, and others to retailers. This butter goes to
market by itself, and we get no credit for it.  Some of our
farmers are doing artistic work, because the conditions are
right. Everything is in their hands, and they are able to do
this work. They are close down to the cow. The milk as it
comes from the cow is handled under perfect conditions and
the butter is made under perfect conditions. A large part of
this audience is made up of those farmers, and those are the
ones we must seek to reach.

I want to speak of the new appliances.  That is always a
matter of interest. We have not made a very great advance in
dairy machinery and appliances during the past year. There
has been quite a change in separators, but nothing very radi-
cal. The separators on the market to-day, of all the patterns,
when used under correct conditions will do perfect work.
Each manufacturer will tell you that his machine does its work
better than all others, but when the operator conforms to the
requirements, and uses a temperature of eighty-five degrees,
there is no difficulty with any of them; but when he uses a low
temperature the hollow bowled machines do defective work.

You remember we are doing some work in the way of
pasteurization. Appliances have been made to destroy those
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germs that cause the changes in the milk that butter is made
from, and the creamery men are very much interested in these
appliances.  The pasteurizer as made at present is rather a
bungling machine. It has not been perfected, although we
were promised a year ago a perfect machine, All of this sweet
cream, for which other states have paid us during the past year
$250,000, is pasteurized. Other states have not got on to the
sending of sweet cream to Massachusetts and other places as
yet. We have the control of the sweet cream trade in our
large cities. And we do this by handling the stock as care-
fully as possible, by making it very dense,—forty per cent.
fat—and then by pasteurizing all of the cream. The effect of
pasteurizing is to destroy the germs that cause decay and
putrefaction, and the lactic acid, and it also thickens the cream
very much. I have had quite a number of letters from dealers,
asking what our dairymen put into the cream that made it so
thick, and they have suggested whether our dairymen did not
put in corn starch. They did not understand that it was simply
the result of scalding the cream to 155 degrees and maintaining
it there for some time, before chilling it.

One other machine I will mention,—the milking machine.
You know an English firm is making a milking machine.
They propose this winter to make 400 of them, and it looks
as though we were getting about through milking the cow by
hand. A machine has been in use two years, and it is claimed

that it is doing perfect work. We shall be able to answer the
question in a short time.

All over the State this dairy interest is being boomed. There
is more income in it than there is in any other special or gen-
eral line of agriculture, and our people are engaging in it more
largely. But I believe we should not attempt to induce them
to engage in that specialty to the exclusion of all others. Our
first duty is to teach our people better work, get them to fur-
nish something that is of better quality. I dislike very much
to always come before you in a fault finding mood, but I do
not know how else we are going to become aware of our faults
unless we recognize them. We have these judges come here
and tell us what we lack, and we are gradually learning that
lesson. And it happens to be my office to stand up here and

tell you some of your faults. We are seeking our own good,
and we must try to do better work.
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FROM THE HAY MOW TO THE BUTTER TUB.
By Mr. C. H. WATERHOUSE, of Windsor, Vt.

Mr. President, Ladies and Gentlemen:

There are so many things to be said about dairying that one
is at a loss to know what would be the most profitable for the
few minutes’ talk that I may give you. I come to you from
one of the best dairy regions in New England. The first dairy-
man in this country went from New England to Herkimer
county, New York, 110 years ago, on foot with an axe upon
his shoulder, built his log house, taking a Cheshire girl for his
wife, and established a herd, thus beginning dairying in New
York. This man’s name was Arnold. He accumulated much
wealth, and went to his rest honored. From this small begin-
ning sprang the mighty giant that is now walking over the con-
tinent.  American dairying now represents annually $363,-
000,000; that is, for butter, to say nothing about cheese. We
have been told within six months that the wheat product, and
wheat is the standard for agricultural products, is about
490,000,000 hushels. Each bushel does not represent a dollar,
and that, even, is not all consumed in the United States. It
would take a million dollars a day to supply the people of the
United States with the butter they need. From these figures
it will be seen that dairy farming is a most important branch
of agriculture. The idea of associated dairying originated in
Europe and grew out of necessity. It was the offspring of
poverty rather than wealth.  People would turn their cows
together and employ a man to take them to the mountain
regions, where a herdsman would care for them and return to
each man his proportion of cheese. ~ What distinguishes the
American system is the constant effort to reduce the art to a
science., Looking back over the past I can but think that we
are on the threshold of agriculture, and that God wills that
science and intelligence shall be the main forces to open up to
us the resources of nature, It is a most hopeful sign of prog-
ress that farmers everywhere are organizing societies for the
purpose of obtaining useful knowledge in their specialties, and
operating together for their own interests.
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In the remarks I now have to cffer I hope to point out briefly
some of the more important requisites for success in dairy
management.

The process of cutting and curing fodder is well understood
by almost every farmer. The kinds of food to be fed each day
to make a balanced ration are not well enough understood.
The silo has come to stay, and experience has taught and is
still teaching us how to preserve silage.  There are a great
many ways. When silos first came into use it was thought that
the ensilage must all be put in at once, but that idea has some-
what exploded. It is not necessary that this should be done.
The principle is what you want, and it is the same principle
that these ladies adopt in canning their fruit. I will venture
the assertion that there is not one here who, in her first attempt
in canning fruit, did not find that some of the bottles spoiled
for the reason that she did not exactly understand the prin-
ciple. If you can seal up the silo you have the secret of the
whole business.  The thing to do is to make it tight. We
used to think that we must have a horse to tread the silage, and
must put on tons of stones, brick, and sawdust to weight it.
The main point in keeping silage is to let it heat to a tempera-
ture of 150 degrees. Commence to-day and put in all you
can,and then if you want to go away for a day or two you can
leave it. Let it stand and heat to 150 degrees. 1 put a man
into my silo to do the treading. He attends to the corners and
the edges, and the middle will take care of itself. If we adhere
to the principle, and allow our silage to heat instead of putting
on tons of stone and bags of sand to weight it, we shall come
out all right. It is not necessary to weight it at all, if you
have not the material for doing this. If you do not put on
anything to weight it, and have any coarse fodder, put that on
to absorb the moisture.

I think that it is possible to put in ensilage for fifty cents a
ton. You think that could not be done, but I think I have
done it, although I may not have reckoned quite accurately.
Silage cannot be hauled a mile and put in for fifty cents, but
if it is near the silo it can be put in for that.

Dairymen should study to know how to balance a ration.
Do not burden your cow with a lot of food that is not necessary,
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but balance the ration. Have good, well ventilated stables,
with plenty of light, and milk regularly. Some advise keeping
the cows in continuous confinement, but I have hardly decided
whether to keep my cows in the barn six months in the year,
or to let them out for an hour each day for exercise. Last year
I kept my cows confined in the barn. It is a new barn, with
a tie-up 107 feet long, and was said by good judges to be the
best barn in the county; and still the cattle commissioners of
the State killed fourteen cows last March with tuberculosis.
Some of you will say, “Well, he had an up-to-date barn, but
he did not care for his cows very well.” Three years ago my
son bought a cow and brought her to the farm, and she staid
there for two years; then I bought fifteen cows and put them
into the barn, and she was there with that herd until last March,
when she was sold to a butcher and slaughtered, and the
butcher found that she was diseased. I at once mistrusted that
my herd was poisoned, and sent for a commissioner, who con-
demned fourteen. It was not the barn that poisoned those
cows, it was the cow that was there previously. Within three
weeks I have had my whole herd tested again, and two of the
cows, that were not tested last spring, were condemned and
killed. I have running water in the tie-up, with a little cover
for each cow. If she raises this up she can drink, and then it
will drop back. These cows were tied up for six months, but
I have not quite decided whether that is the best method or
not.  One thing I did notice, which was that during the six
months that those cows were confined the tests of their milk
did not vary any. The milk test was 5.20 for six months.
Aerate your milk in pure air. Cool to the temperature of
sixty degrees, and hold it there until it arrives at the creamery.
Do not haul hogs, calves or sheep at the same time, or haul the
milk in a manure wagon or a dead axle wagon, or allow the
driver to smoke all the way to the creamery and blow the smoke
from his perfumed breath over the can. I should prefer a
little fertilizer to an abundance of tobacco smoke. The sepa-
rator will take out the fertilizer, although the Cooley cans will
not. In the latter system all the sediment remains in the cream.
Keep the flies out of the cans, and know that the cans are clean.
I denounce the too common method of forcing milk into the
vats by steam jets. DButter-makers, do not use steam jets. A
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simple device that will heat the milk as fast as it runs into the
separator, by means of tubes with hot water, is much better.
I would have the best means of cooling cream to the proper
temperature. The right temperature means a million dollars
to the people of the State of Maine, and that is sixty degrees.
Cool your milk to sixty degrees, and manipulate it at that
temperature from the time it leaves the cow to the butter tub.
Cool your cream to fifty-eight degrees six months in the year,
sixty degrees three months, and possibly sixty-two to sixty-
four degrees three months. There are reasons for all this, but
we haven’t time to enumerate them now. Keep the cream room
at a lower temperature than the cream, as in this way the
cream is not so liable to absorb impurities. It will be throwing
out instead of taking in.

Churn at a temperature that requires forty to sixty minutes
for the churning. I have no rule to lay down for the churning
temperature. I have not in eight years warmed cream for
churning. I do have to cool it a little before starting the churn.
If T had cream for goo pounds of butter I should know by
experience just how much ice it would take to cool the cream
two or three degrees. I would have the ice pulverized and in
pails. If my churn had two covers I would have one on, and
start the engine, and then as quickly as possible dash in the
ice, put on the cover, and start the churn. If the ice is allowed
to stand in the cream, the cream will not churn so exhaustively.
If ice is put into a tank of creani and allowed to remain there
one minute, a certain amount of the cream is cooled down to
a very low temperature, and you would not get so exhaustive
a churning. Different methods of controlling the temperature
of cream are devised by proprietors of creameries. I would
not use a tank for cream in which the heating or cooling must
be done by hot water or ice water around the cream. In that
case, the heating, or cooling, is not uniform. A part of the
cream will be at too high a temperature, and a part at too low
a temperature. Suppose you wish to heat by means of a steam
jet? The water must be heated in some parts too hot, which
would coagulate the cream in those parts, and cause specks in
the butter.

I have suggested that states have a man appointed by the
governor and paid $1,000 and expenses, to make a town to
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town canvass and put all creamery men on the right track,
pull in the violations of the oleo law, etc.

Now in regard to the creamery manager. It has long been
a study among creamery operators, how to get the right man
to run the business, and manage the patrons as well. It is
gratifying when such an one has been secured; one who can
guarantee his goods to be of fine quality, and who convinces
his patrons that he is dealing cut justice in every particular;
one who can prove to patrons that he can tell when there is
any funny business in the air. Farmers, like all other men,
are disposed to do as little work as possible. They seem to
think that they will get just as much for their milk if it is handled
in a slovenly way, with a large amount taken out for culinary
purposes, as when they furnish the highest grade. The butter-
maker who does not see that the separator is properly handled,
and the milk run through at the right temperature,—in fact,
who does not know that it does perfect work, leaving no trace
of fat in the skim milk,—is doing the patrons, as well as him-
self, an injustice. The butter-maker who does not see that the
cream is ripened to just the right acidity is doing all parties
an injury. Are you, brother butter-makers, up to date in all
the small details of the work? Do you always keep your dish
cloths clean? If there is a germ in the dish cloth it will spoil
the butter. If you take a dish cloth that has not been thor-
oughly cleansed and put it into a pail of water and wash out
your cream tank you are liable to leave germs in the cream
tank. Of course you could not hold your hands in water that
would kill those germs. Keep your dish cloths clean.

The butter-maker who will favor a director or an officer is
not worthy the position, but this is done in some cases. There
is only one way, hew to the line.

To illustrate the importance of aerating milk, I have here
one can of milk that was cooled just as it ought to be. Any-
body can taste of that milk, and I will vouch for its good qual-
ity. Then I have another can, into which the milk was put
directly from the cow, and the can stopped up while it was
warm. You do not want to smell of it, you can take my word
that it does not smell good. This aerating of milk is worth
millions of dollars to the State of Maine. Not long ago I
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went into a man’s barn for the purpose of buying some Short-
horn cows, and I discovered a milk can in the stable behind
the cows, with an old door placed against it to keep the manure
from spattering into the milk. Such management is not quite
up to date. A man who leaves his milk in the stable would
not drink a glass of water that had stood for thirty minutes in
the stable. Last night I went out to a farm house, in order to
get these samples of milk, and said to the man that I would
like to get a quart of milk, right from the cow; and then I said,
“I would like you to take a quart of fresh water, right from the
fountain, and hang it up in the stable.” There is not a per-
son here who would want to taste that water; but yet farmers
leave their milk in the same place and expect to make good
butter. What would be the result of making butter from milk
with all those germs in it? You would get butter that would
pass for a day or two, but later on it would be entirely spoiled.
The keeping qualities of the butter would be injured.

Ques. Is your process of aerating milk anything more than
to leave it in the air? -

Ans. I cool it in pure air. Just letting it stand in the air
would not cool it quickly enough. Stir it thoroughly, or use
any process that would cool it to a temperature of sixty degrees.
I will admit that milk as drawn from the cow, at a temperature
of about ninety-five degrees, would for a time, until the tem-
perature is lowered, resist impurities. Wherein lies the injury?
The covers of the cans are supposed to be opened, to allow the
animal heat to escape; impure germs find their lodgment upon
dust floating in the air, and finally get into the milk. DButter
made from impure milk will pass for a day or two, as I re-
marked, but will soon deteriorate in flavor.

We are not over anxious about the keeping qualities of but-
ter, as were commission men before the introduction of cream-
eries and winter dairying.  Consumers have become aware
of the fact that butter two weeks old is not so aromatic as
freshly made goods. I cater to the consumer. I have a light
weight package holding twenty pounds, and one holding ten
pounds. I suggest to the people in cities that two neighbors
combine and have the weekly supply come in one package, and
reduce the express rates per pound.
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To determine what your cow is worth for butter you must
milk her for about five months after calving, then milk all the
milk at one time into a pail and sample it and test it. Do this
for six days and average the six tests. The first milk you draw
may test two per cent., and the very last is liable to test ten per
cent. Perhaps this is a thing vou have never thought of, but
I am going to state that I am of the opinion that patrons get
a higher test on Sunday than any other day in the week. That
is my experience. On Sunday they are usually a little later
in milking, and they are not in quite so much of a hurry, and
consequently get more of the ten per cent. milk. At one time
a man brought to me a sample of milk to be tested; he wanted
to find out what his cow was worth. I tested the milk, and it
tested twelve per cent. I said, “This is not straight milk.” He
said he knew it was; he took the sample himself and knew that
it was all right. I asked him how he got the sample. He
said, “I milked all I could get, and then I took this bottle and
stripped in a little from the cow.”

Of course I do not need to stop to tell you why you should
milk for five or six months, you all understand that. One man
will say, “I have four new milch cows, my test is too low.”
Another will say, “I have four or five farrow cows, and my test
is too low. I have milked these cows two years and ought to
have a better test.”” The milk from farrow cows will not test
any higher after you milk them two years than when they have
been milked six months.

Do not think that you can feed into a cow an increasing per
cent. of fat. I do not think that you can feed into a cow an
amount of fat beyond her capacity to produce. I am of the
opinion that you can decrease the per cent of fat by feeding
succulent food.

The temperature of milk when sampled will affect the test;
undue excitement will affect the test; fatigue of the cow will
affect the test; air bubbles in the pipette will affect the test.
Some men stir the milk in the weigh can and then take a dipper
and take some of it out, and take a sample from that. ~ The
milk has taken in air bubbles, which would affect the test. There
are many ways of sampling milk or cream. The method of
taking what is called a core sample is to take a little piece of
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pipe, insert it in the can, drop the finger on and take it out; then
you have the sample. Now if milk stands for thirty seconds
the top will be the best. If this pipette is lowered just as fast
as the milk runs in, you have a sample all the way through it;
but often the creamery man comes along in a hurry, down
goes the pipette, and no milk has gone into it as it went down.
I have a method of sampling milk which I will illustrate. Near
the bottom of a weigh can I have a little spout coming out from
the milk through which a very small stream of milk runs. By
letting the milk all run out in this way and then taking a sam-
ple you will seldom find any air bubbles, and will get a good
sample.

I have said nothing yet about the composite test. Suppose
a man brings me ten pounds of milk to-day, and to-morrow
200 pounds. In order to take a composite sample we will take
a sample of milk from the ten pounds, which is five per cent.
milk, and also a sample from the 200 pounds, which is four
per cent. milk. But if we take the same amount out of the
200 pounds, or four per cent. milk that we did out of the ten
pounds, or five per cent. milk, we do not get the right propor-
tions.  Take the proper proportions and the composite test
will do.

Another point is imperfect reading of the test. I will ven-
ture the assertion that you cannot find six men who can take six
bottles of cream and read them six times alike. I am not
talking about the professors; it can be done, but I am talking
about those who do not do it.

Let us see how temperature affects the test. We get milk at
a temperature of thirty-five and we are liable to get milk the
same day at a temperature of eighty. A man just across the
street may bring in some newmilk. As milkis heated it expands,
and there will be a difference in the test. For instance, take
a sample of milk at a temperature of thirty-five and put it into
a bottle, then take the same lot of milk and heat it to a tem-
perature of 100, and take a sample. Test made: first reading,
cold sample, four per cent.; hot sample, 4.20; ten minutes later,
second reading of the cold sample, 4.40; second reading of the
hot sample, 4.05. I do not know how to bridge over that, only
in this way,—the butter globules do not expand as quickly as
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they should, for the reading was first four and then later 4.40,
in the case of the cold sample.

Another sample of milk was cooled to thirty-five degrees,
and the reading was 7.80. The same sample was heated very
hot, and the second reading was eight per cent. Do not com-
mence to read a twenty bottle test without keeping your sam-
ples hot by steam, lest the first hot sample be higher than the
last, when that has contracted by being cooled.

I told you that I thought you could decrease the per cent.
of fat in the milk by feed. I have made several tests, and one
was recently. I suppose there is not a man in the State of
Maine that has used as much sulphuric acid in testing milk as
I have. The last test I made was in November. This patron’s
test in October was 4.55. November 10th, he brought me 188
pounds of milk, from ten cows for two days, and the next trip
257 pounds. He said, “I have got the cows into the mowing.”
The first test was 3.40. The next day, with 240 pounds of
milk, the test was 3.70; again, with 252 pounds of milk, 4.10;
with 250 pounds of milk, 4.20; with 218 pounds of milk, 4.30;
and with 200 pounds of milk, 4.40. These cows were turned
into a field of green oats eight inches high.

Other tests of succulent food, like sweet corn stalks, were
made with similar results.

It is undoubtedly true thatsome creamery managers have more
surplus butter than others. One man puts up twenty per
cent. water butter, another thirteen per cent water. I know
of one man who told me that he worked twenty-six per cent.
of water into his butter. To do this he would punch a hole in
the butter while on the worker, put in brine, and then tub it.
The surplus butter item is all right to a certain extent. It is
hard to find a butter less than ten per cent. water.

This is the result which I obtained in the months named:
February, 15,316 pounds of butter by the churn, 13,670 pounds
of butter fat by the test, which was 4.44. March, 16,791 pounds
by the churn, 15,272 by the test; April, 15,694 pounds by the
churn, 14,508 by the test; November, 15,969 by the churn,
14,565 by the test.

Ques. Do you not think that dairying increases the fertility
of the farm more than other kinds of farming?

S
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Ans. I should say it does.

Ques. Is it best to put milk into ice water just as soon as it
is milked?

Ans. Certainly; the quicker the better.

Mr. McKeen—I presume that the person who asked that
question had reference to the setting of milk for cream in
Cooley cans. Do you think the aerating is sufficient for all
practical purposes?

MR. WATERHOUSE—I never have used Cooley cans, but they
advocate that it is all right to strain the milk right into them.
I do know that you can get more cream in twelve hours than
in twenty-four. You can shove the cream up in fifty minutes
in one of those cans. But you cannot do it if you put the milk
in at a temperature of sixty-five, and the, water is at forty-five.
But if the milk is at a temperature of ninety and the water
forty-five you can show the cream line in fifty minutes, and
the impurities are said to be conducted out into the water.

Ques. Should the can be covered with water?

Ans. These people claim that the can must be submerged,
and the impurities will go out. The little creases in the cover
will allow them to pass out into the water.

Ques. Is the test of the cream the same in twelve hours as
it is in twenty-four?

Ans. It would be a lower per cent., though you can get
more cream in twelve hours than in twenty-four. It is quite
a scheme. The cream gatherer comes every twenty-four hours,
and if a man has milk enough to fill three cans, or six cans half
full, at one milking, twelve hours before the cream gatherer
comes he will fill his cans with warm milk and get a greater
amount of spaces.

Ques. Does not the test correct that?

Ans. It does.

Ques. Is the putting of ice right into the milk a disadvan-
tage or a damage to the product?

Ans. It is no advantage that I can see. The ice will float,
and as the cold milk will settle the cream must rise and pass
that. I would not advise putting it into the milk. I would
sooner put in water.
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Ques. What is the best method of ventilating a cow barn?

Ans. I have a barn that is 140 feet long. Right over the
stanchion piece is a box, twenty-two inches square and 107
feet long. Into that box, over each cow, is a hole six inches
in diameter, and there are three shafts running out from the
roof twenty-two inches square, one twenty-two feet from each
end, and the other in the center.

There is something funny about the system of ventilation.
If you go into the cellar, and, at the place where you take out
ashes, light a match and light a piece of paper, at a certain
temperature outside the smoke will go into the cellar. At
other times the paper will go into the chimney in an instant,
the draft is upward. So if the temperature outside is warmer
than it is inside the draft is liable to go downward. I built
my ventilator so that at each end it goes down into the cellar.
That is to take the draft downward when the tendency is down-
ward. Some one will ask where I get the fresh air.  If the
barn is perfectly tight it would be a hard matter to hold that
barn from the pressure outside. There is a current of air going
into it all the time. I will venture the assertion that the air
is as pure in my barn this minute as it is in this room.

Ques. Do your ventilators go out at the eaves of the barn
or at the ridge?

Ans. They go to the ridgepole. I went to the roof of the
barn because I had the opinion that the higher the shaft the
greater would be the draft. I presume they are forty feet high.

Ques. What is the cause of cream failing to produce butter
by a reasonable amount of churning, the temperature being
sixty-two?

Ans. Because you do not keep your milk and cream warm
enough.

Adjourned to 1.30 P. M.
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ECONOMIC WINTER FEEDING OF MILCH COWS.
By Prof. J. B. LINDSEY of Amherst, Massachusetts.

The body of the animal is composed principally of four great
groups of substances, namely, water, ash, fat, and lean meat.

Water is a large constituent of all animal matter, the new
born animal having a good deal more than the mature animal.
The ashy matter constitutes a considerable portion of the bone
of the animal; while the lean meat and the fat are recognized
as two of the most important constituents of the animal body.
These four constituents, or, if you please, eliminating water,
the three,—the flesh or lean meat, the fat, and the bony mat-
ter, are all made up from the food which the animal consumes.
Fat, bone, and lean meat are simply, as it were, manufactured
raw material, raw material converted into a higher organiza-
tion. It seems therefore advisable that we should dwell for
a few moments in a general way upon the composition of this
raw material; upon the composition of the various kinds of
plants and grains which are converted by the animal by those
wonderful processes called digestion and assimilation, into
flesh, bone, fat, milk and butter.

Let us take, for example, 100 pounds of hay and see of what
it is composed.

TABLE I.
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CONTAINS. SEED MEAL CONTAINS.
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Agricultural chemists have divided all kinds of feeding stuffs,
which serve as food for animals, into six groups of constituents,
—water, ash, fiber, fat, protein, and so called extract or starchy
matter. You will see by the table that in 100 pounds of hay
there will be first, about fourteen pounds of water.  Next,
about 5.4 pounds of ashy material; if you take 100 pounds of
hay and burn it, there will be about five and one-half pounds
of ashes left. Then there are about one quarter, or 26.7 pounds,
of what is called fiber, and by fiber is meant the structural part
of the plant, the irame work. I might illustrate by saying that
it corresponds to the frame work of a house.

Then we come to the fourth group, the fat, or oily part, and
a comparatively small amount is found in 100 pounds of hay,
only 2.4 pounds, and this is true of all the coarse feeds.

The next group is called protein, or, if you would allow me
to express it in another way, the vegetable meat of the plant.
It corresponds in a sense to the lean meat of the animal.

The sixth, or final group, is called extract or starchy mat-
ter, and there are about 43.4 pounds in 100 pounds of hay.
The fiber, or frame work, and the extract, or starchy matter are
grouped together and termed carbohydrates.

USES OF THE DIFFERENT GROUPS.

What are the uses of these six groups, or, if we eliminate
water for the time being, of these five groups of constituents?
Have they any special function as sources of nutrition, or do
they all serve the same purpose? The ash, or ashes, serves to
build up the bony structure of the animal. Without the ashy
material no bone would be developed, and hence growth could
not take place.

In the second place, what are the principal functions of the
fiber and starchy matter,—the carbohydrates? First, they are
the principal source of heat and energy. The temperature of
the animal body is ninety-nine degrees, and it is kept there
primarily by the large amount of carbohydrates, or starchy
matter, that is consumed.  Secondly, carbohydrates serve as
the principal source of fat. The vegetable fat serves the same
purpose as the carbohydrates, being a source of heat and energy,
and also a source of animal fat.
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Protein serves as a source of heat, just the same as the fat
and the carbohydrates; but it is not the principal source. Pro-
tein is the only source of lean meat in the animal. If it were
not for the protein, or vegetable meat, in the feeds which the
animal consumes, there could be no lean meat developed in the
animal. Protein is perhaps a source of fat, but this is at present
uncertain. Protein, the only source of flesh, protein, a source
of heat, and protein possibly a source of fat. Protein is also
a very important consideration in milk production. It exists
in the milk in the form of casein or curd. If it were not for
the protein, milk could not be produced, and, other things being

equal, the more protein that is fed to an animal the more milk
will be obtained.

DIGESTIBILITY AND NUTRITIVE RATIOS OF FEEDS.

Now if 100 pounds of hay is fed to an animal, can all of that
hay be utilized by the animal as a source of nutrition? Any
food is valuable as a source of nutrition only in so far as the
animal can digest and assimilate it, and in order to get some
idea of the digestibility of the various kinds of feed stuffs, a
great many so called digestion experiments have been made,
primarily in Europe, and later in our own country. I will not
attempt to describe these experiments, but will merely call
your attention to the fact that in the case of hay it has been
found that sixty per cent. of the fiber, forty-nine per cent. of
the fat, and fifty-nine per cent. of the starchy matter are diges-
tible. By referring to Table I it will be seen that in one column
is placed the composition of the hay, in another the per cent.
which is digestible, and in a third the number of pounds of that
hay in 100 that are digestible. It will be noticed that 47.4, or,
in round numbers fifty pounds, are digestible. Therefore when
100 pounds of average hay is fed, the animal can make use of
but one-half. The other fifty pounds is of no value as a source
of nutrition. They are simply the solid excrements, which,
being of no further use to the animal, are thrown off as worth-
less material, so far as the nutritive effect is concerned. If, in
case of the hay, we should take the 4.8 pounds of digestible
protein on the one hand, and the fiber and starchy matter, or
the carbohydrates, and the fat (converted into carbohydrates
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by multiplying by two and one-fourth because fat furnishes
two and one-fourth times as much energy or heat as carbo-
hydrates) on the other hand, we shall see that the proportion
would be as one to 9.z; that is, there are 9.2 times as much
carbohydrates in this 100 pounds of hay as there is protein.
This is what we call the nutritive ratio of any feed or of any feed
combination, merely the proportion of the protein to the carbo-
hydrates; and in this case you will see that the amount of carbo-
hydrates is very much the larger. This is what is called a wide
nutritive ratio,~—wide from the fact that there is so much more
carbohydrates than protein.

In the same table you will observe the data concerning 100
pounds of cotton seed meal, and instead of there being prac-
tically five pounds, there are 36.6 pounds of digestible protein,
and instead of forty-seven pounds in 100 of total digestible mat-
ter, there are 65.3 pounds, a very wide difference. The cotton
seed meal differs therefore from the hay in two important par-
ticulars. In the first place, it contains a very much higher
percentage of protein, and in the second place, it is very much
more digestible, or available as a source of nutrition to the
animal. In the case of the cotton seed meal it will be seen that
the ratio of protein to carbohydrates is as one to 1.2; they
almost balance each other, and such a proportion is called a
very narrow nutritive ratio because the two approach each
other so closely.

It will have been observed that in considering animal nutri-
ents we are dealing with three great groups, namely the pro-
tein, fat, and carbohydrates. Having considered of what feed
stuffs are composed, and the meaning of digestibility, and
nutritive ratio, we are ready to inquire as to the best propor-
tion in which to combine these various groups of digestible
nutrients in order to get the best results. A great many experi-
ments have been made, both in Europe and in our own country,
to find out how much carbohydrates and how much protein
ought to be fed to an animal in order to secure the best results.
A large number of experiments have taught that in order to
produce large and continuous milk yields, the dairy cow of
1,000 pounds live weight should have practically about two and
one-half pounds of digestible protein and about thirteen and
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one-half pounds of digestible carbohydrates, giving a propor-
tion of protein to carbohydrates of about one to 5.4. Now
suppose an animal should be fed all the hay she would eat, how
much of digestible protein and how much digestible carbo-
hydrates would have been consumed? The animal would have
eaten approximately I.4 pounds of digestible protein and 12.2
of carbohydrates. In the first place, the cow would not have
had sufficient total digestible matter; the protein and carbo-
hydrates, amounting to but 13.6 pounds, would fall short two
pounds. In the second place, instead of having 2.5 pounds
the animal is only getting 1.4 pounds of digestible protein, and
that is too low for an animal to produce long and continuous
milk yields. The hay being a bulky and comparatively indi-
gestible feed stuff, even should the average animal eat to the
limit of her capacity, she could not secure digestible material
sufficient to enable her to do her best work.

Before attempting to combine the various feed stuffs so as
to secure the necessary amount and proportion of the several
nutrients, let us turn our attention to the classification and con-
sideration of the various coarse and concentrated cattle feeds.

TABLE II.

COARSE FOODS.

Low in protein. High in protein. Low in profein.
High in carbohydrates. |Medium in carbohydrates.| High in carbohydrates.
50 to 60 per cent digestible. |50 to 65 per cent digestible.|85 to 95 per centdigestible.

Hays. Brans. Beets. Mangolds.
Corn fodder and stover. Clover. Vetches. Turnips.

Corn ensilage and straws. |Pea and Soy bean fodder. {Potatoes.

CONCENTRATED FOODS.

Low in protein. . High in protein.
Very high in carbohydrates. Low to medium in carbohydrates.
75 to 85 per cent digestible. 75 to 90 per cent digestible.
Wheat. Rye. Bean and pea meals.
Barley. Oats. Gluten feeds and meals.
Corn. Cotton seed meal.
Linseed meal, etc.
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TABLE III.

EXAMPLES OF COMPOSITION.
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* Reduced to same moisture basis for sake of comparison.

Table II shows a division of the coarse feeds into three, and
the concentrated feeds into two, subdivisions. In the first
column have been placed the feeds low in protein, high in
carbohydrates, and from fifty to sixty per cent. digestible.
Under this head are classed hay, corn fodder, corn stover, corn
ensilage, and straws. They are lacking in protein. For
instance, in Table III you will see that hay contained 7.5 pounds
of protein in 100. Anything that is below ten or eleven pounds
in 100 may be termed low in protein. These feeds are high
in carbohydrates, having a wide nutritive ratio, one of protein
to 9.5 of carbohydrates.

In the second column I have put the foods higher in protein,
medium in carbohydrates, and fiftv to sixty-five per cent. diges-
tible; the brans, clover, vetches, pea and soy bean fodders.
Bran is ordinarily classed as a grain, but it has been placed
here because it has only about the same digestibility as many
of the coarse fodders. Taking clover as an illustration, if we
look in Table 11T we shall find that instead of having 7.5 pounds
of protein in 100 it has thirteen pounds; instead of seventy-
one pounds of carbohydrates it has sixty-three pounds; and
instead of having 9.5 times as much carbohydrates as protein
it has about five times as much. Bear in mind that the chief
difference between these two groups simply consists in the fact
that the leguminous crops, clovers, etc., are higher in protein,
the digestibility remaining about the same.
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Now we come to the third group, low in protein, and high
in carbohydrates, and eighty-five to ninety-five per cent. diges-
tible; very much more digestible than either of the two pre-
vious groups. This column includes beets, mangolds, turnips,
and potatoes. They have the same type of composition as hay
and corn, being low in protein and high in carbohydrates. They
differ in containing a very large amount of water, and from
the fact that they are very much more digestible.

The second division includes all of the concentrated foods.
Farmers generally call them grain feeds. If we should speak
in a more exact way, the grains would simply be the corn,
wheat, rye, barley, and oats. I have made two general sub-
divisions for these. Subdivision number one is low in protein
and very high in carbohydrates, just the same as the first group
of coarse feeds, but instead of being from fifty to sixty per cent.
digestible it is from seventy-five to eighty-five per cent. The
great difference between hay and corn meal is simply this,
—that one is considerably more digestible than the other; and
that explains the reason why when you feed corn meal to your
cow in place of some hay you will get an increase in milk.
There is more actual food available to the animal. Subdivision
number two, instead of being low in protein is high in protein,
low to medium in carbohydrates, and seventy-five to ninety
per cent. digestible.  This represents the bean and the pea
meal, all the gluten feeds and gluten meals, cotton seed and
linseed meals. The old process Chicago gluten meal, as an
example, contained 29.4 pounds in 100 of protein, and if we
should take the improved process Chicago meal that has been
made for the last year or year and a half, instead of twenty-nine
pounds there would be as high as thirty-six pounds. This
group is low to medium in carbohydrates, the Chicago gluten
meal containing only about fifty-five pounds in 100. The con-
centrated differ from the coarse feeds in two important particu-
lars. In the first place they are all much more digestible, and
in the second place many contain large amounts of protein.

Let us now take up a little in detail some of these coarse
feeds, and consider their availability for milk production. First
we will turn our attention to column number one under coarse
feeds, of which the hays, corn fodder, corn stover, corn ensilage,
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and straw are examples. In the first place it is clear that the
animal requires a certain amount of coarse feed, because of the
construction of her digestive apparatus. The problem to be
answered is, when should the farmer produce large quantities
of hay, and when should he depend to a considerable extent
upon other forms of coarse material or roughage? If land is
naturally suited to grass, I think I should depend upon the hay
crop to a considerable extent for my coarse feed. Such land
should be made to produce from two to three tons of hay per
acre, and it would be, in a measure at least, independent of
drought.

Hay thus grown would give the farmer a cheap, coarse
feed, because it could be grown and handled at a mini-
mum expense of labor. The expense of labor is a very impor-
tant item in the success or failure of all farm operations. High
prices for labor, and low prices for farm products have a tend-
ency to make the profit and loss fall on the loss side. Under
such conditions hay would probably be the very cheapest crop
that could be grown. But very unfortunately the larger part
of our farms in Massachusetts, and I presume it holds good
in Maine, are not naturally suited to grass. The land is dry
and very sensitive to droughts. Such land would not average
over three-fourths of a ton of hay yearly. Under such condi-
tions it would be more economical to have recourse to the
Indian corn crop. In England and in the northern part of
Germany Indian corn cannot be grown because of the cool,
moist summers. But in this country the climate is naturally
suited to it, and therefore I consider it the most economical
crop that we can raise, especially on light soils, for the produc-
tion of coarse feed. Natural grass land, well manured, should
produce three tons of hay to the acre, equivalent to 3,000 pounds
of actual animal food. The same land similarly treated, planted
to corn would probably produce 4,000 pounds of digestible
matter. One would get fully one-fourth more digestible mat-
ter by raising Indian corn on such land, but the increased cost
of raising and harvesting the corn makes up for the increased
yield which one would obtain.

On the other hand, land which is liable to be affected seriously
by drought, when planted with Indian corn would make a much
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larger return of digestible matter than when seeded with grass.
I will venture to say that dry soils that will produce no more
than 750 pounds of digestible matter in the form of hay, will
yield 3,000 pounds of digestible matter per acre in the form
of Indian corn.

Accepting the above statements, the next question would be
how to take care of the corn, or more particularly, how to best
turn it to account. If it were not necessary I would not stook,
dry and husk corn, but would prefer to put it all into the silo.
Very frequently this is not advisable, because we cannot feed
an entire coarse ration of corn ensilage. What does the silo
do for the Indian corn? Does it improve it? No, it injures it.
Why is it put in, then? Simply because that is the best way
of preserving it. =~ 'When corn is put into the silo, in a very
short time, no matter how much care is taken, fermentation
takes place, the result of which is the production of a variety
of acids and other products. Experiments teach that from
twenty to twenty-two per cent. of the corn which is put into the
silo is actually lost by waste and by decomposition. On the
other hand, when corn is cut and stooked in the field and
allowed to remain until November, and then husked, there is
also an approximate total loss of twenty or twenty-two per cent.
A great many experiments have demonstrated that the losses
in the two cases are about equal. The two great advantages
of the silo are these—first, that it does not cost as much to put
the corn into the silo as it does to stook it and husk it and carry
the grain to mill, etc.; and the second advantage is that the
food is more palatable and is as a rule more fully consumed
by the animal.

One point in reference to corn stover, and the reason why
it would perhaps be advisable to cut and stook a portion of the
crop, is the fact that we cannot feed our animals an entire
coarse feed of ensilage; we must feed some dried material with
it. It might be very often advantageous for farmers to sell
hay and use as a coarse fodder to go with the ensilage the corn
stover. An acre of corn will produce nearly two tons of dried
corn stover, which is at least two-thirds as valuable, if not
nearly as valuable, as two tons of the average hay. In order
to utilize the stover to the greatest extent it ought to be cut,
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or better shredded, because if whole stalks are fed the cows
will consume about two-thirds and waste the other third. You
have only to notice a farmer’s manure pile to judge how much
value he puts upon his stover.

Again, if an animal is fed exclusively upon corn stover as
a coarse feed, as good results will not be obtained, probably,
as if you fed the animal exclusively upon hay. The reason
for this is principally, I think, because the stover is not nearly
as palatable as hay, and secondly, because the sharp edges of
the stover will cut the mouth of the animal and prevent her from
eating as much of it as she would of the hay. Properly fed,
perhaps seven, eight, nine, or ten pounds per day, making it
one-half of the coarse feed, stover returns very nearly as good
results as does an equal quantity of hay. It might be advan-
tageous sometimes to feed straws. One would not feed rye
straw, because it commands such a high price in the market,
but other straws can be cut and fed once a day to very good
advantage.

Let us now consider the second subdivision of the coarse
feeds, namely, the clovers, peas, and beans. I am a believer
in this class of crops, because they are comparatively non-
exhausting to the soil, in the first place, and in the second place
because they furnish material which has considerably more
protein than the coarse feeds of the first subdivision. Protein,
you know, is the most costly material which we have to buy.
It costs two and one-half or three times as much as starch.
Therefore, as it is the most costly substance, we must try to
produce all we can of it. Clover, and the pea and bean fod-
ders, also, as you probably are well aware, under proper condi-
tions can take a considerable part of their nitrogen from the
air. If these leguminous plants are grown we shall have to
apply comparatively little nitrogenous fertilizer. ~ The plants
take nitrogen from the air by means of certain bacteria which
work together with the roots, in a sort of symbiotic action.
These bacteria have lately been produced in considerable quanti-
ties, and just as there are now apon the market pure cultures of
bacteria to produce a butter flavor, so pure cultures are now
to be had for the purpose of helping leguminous crops take
their nitrogen from the air. The material is called nitragin.
Enough to put on an acre will cost probably about $1.00. It
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can be mixed with one barrel of water and sprinkled over the
surface of the soil, thus inoculating it with the bacteria. Legu-
minous crops are also very valuable to raise in rotation with
grasses and corn.

‘What now are the most economical leguminous crops?
I am a believer in clover. I do not think we raise half
clover enough. I should mix it with grass seed, if it is
to be sown on light land. If Timothy and red top were
the principal grasses, instead of using the ordinary red clover
I think I should procure the Mammoth Red Clover, because
the Mammoth Clover comes into blossom the last of June or
the first of July, and therefore corresponds more nearly with
the time of blossoming of the grasses. Not only would I raise
clover in combination with grasses, but by itself. It has been
raised with other crops, and has not been given half a show.
If given a proper chance, and alternated with our other crops,
we shall have success and secure a rich, nitrogenous food.
‘While it is often difficult to cure clover, still it is possible to do
it fairly well.  Clover can also be fed green. Peas sown
together with oats make an excellent green fodder. They can
also be cut when in blossom and made into hay. Sow one and
one-half bushels each to the acre. We have been very success-
ful at the Experiment Station in Amherst with the Japanese
Soy Bean. There are quite a number of varieties, but we pre-
fer the medium green variety. I value it not to make into hay,
but as a material to go into the silo with the corn. The Soy
Bean will grow from three to three and one-half feet in height;
it is a very foliacious crop, and will stand up perfectly. It is
planted in drills, the drills being two and one-half feet apart,
and the seed is sown in the same manner as Indian corn, with
a corn planter. We plant about eighteen quarts of seed to an
acre and have succeeded in raising, without high manuring,
from nine to ten tons of green material to the acre. If sown
about the 20th of May it is ready to cut the first week in Sep-
tember, and can be put in the silo with corn. The bean fur-
nishes considerable more protein than the corn, and also has a
tendency to sweeten sour corn ensilage. I put in from one-
third to one-half beans, and one-half to two-thirds corn. It
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makes a very nice ensilage, and I get more milk than I do on
corn ensilage alone. I have not dwelt upon the great number
of fodder crops that we have experimented with, with more
or less success, but at the same time have found of no practical
value.

Relative to the third subdivision of the coarse feeds, namely
the roots, I will simply say this,—they are a very valuable
source of feed material, but they are too costly to grow. I
think that can be safely set down as a correct general statement.
Some of you might take exception to it, and there might be
local conditions when it would be advisable for you to raise
roots, but I think that, as a rule, if we are going to produce
milk and butter at the prices at which we have been obliged to
produce them of late, we cannot afford to depend upon roots
to any extent, as a source of coarse food.

Having considered the coarse feeds, I desire to dwell briefly
upon the concentrated feeds. I have already illustrated the
two great differences between the coarse feeds and the concen-
trated feeds. 1In the first place, the concentrated feeds are more
digestible, and in the second place, many of them contain more
protein. How is one going to know the most economical
kinds of concentrated feeds to buy? Suppose I am charged
$12 a ton for bran, $15 for gluten feed, and $20 for cotton seed.
What is the relative proportion in price between those feeds?
The following table is an attempt to throw some light upon
this problem.
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TABLE IV.

COMPARATIVE COMMERCIAL VALUE OF THE DIFFERENT FEEDS.

Per ton.
Wheat DIQN . 1 cvneere cevestnrnesrnnencionies 1eane ae sees sosssnsan $18 00  $14 00
Corn, wheat, and barley meals .......... ettt tebeetasasriesianrens 1900 15 00
[T 70 30 V-=Y: ) PP feteeeiiier seieiaeiiies eae seees 1700 13 00
Hominy, cerealine feeds 1800 14 00
Oatfeed ...ovv viviiiiinnianns voee . 16 00 12 00
Rice meal... ... 2100 16 00
Wheat midAlngs c.oveveresres voeer svevenieneennn o e eeeeeieeeaae 2100 16 00
Brewers’ raiNS..cieeis teetiieaatiaationiars sane oo o seves son seenes 2100 16 00
Malt SPrOULS «eie titie tiviererniits taviiotntre tnerarenees terranenn 23 00 18 00
Gluten and maize feeds ... veevn tieiiiier Leiitiiiiiien ceiiieies L. 28 00 22 00
At1a8 Meal (FEEA) covevreriiiairireretiioressts corvsionns sateninnarses 28 00 22 00
O, P.linseed meals ...... seerneeune Ceesuees deeserersiscsraresissecanes 3100 2400
N. P.1linsSeed MeEAlS severeierirreaereereesarsaressssiorsns sessenaasanns 32 50 25 00
Gluten meal, gradel.. .. .... . 35 00 27 00
Gluten meal, Srade 2 c.o.coeurnneirienoniiienicnenan 31 00 24 00
Cotton seed meal .........cou. o Ceereee eeeeenn 3500 27 00

The table has absolutely nothing to do with feeding effect,
it shows simply comparative commercial values. 1 have
sketched here the principal feed stuffs which are to be found,
for example, in our Massachusetts markets, and which you will
find more and more upon your markets in Maine. If we take
wheat bran, with a market value of $14 a ton, then corn and
barley meals would be worth $15, brewers’ grains, $16, etc. In
other words, if wheat bran is worth $14, there is enough actual
feed material in corn, wheat and barley meals for which you
can afford to pay $15, in gluten and maize feeds, $22, old pro-
cess linseed, $24, etc.

In the first column I have given you the commercial value
of the feeds on the supposition that wheat bran is worth $18 a
ton. Just now wheat bran is low, and so a second column has
been reckoned on the basis of wheat bran at $14 per ton.

I think you will see the advantage of this table. Suppose I
am charged $23 per ton for corn meal, and $28 for the gluten
feeds. I find by the table that when gluten feeds are worth
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$28 corn meal is actually worth only $19 per ton; therefore I
should hesitate to buy corn meal, first because of its cost, and
second because it should be my object in buying grain to
obtain those with a high percentage of protein. I need such
feeds rather than those low in protein, because a large propor-
tion of the feeds grown upon the farm contain so little of this
ingredient. Therefore I buy these concentrated feeds to supple-
ment my feeds which are low in protein.

Let us now notice in Table V a more detailed classification
of the concentrated feeds than we have in Table II.

TABLE V.

DIVISION I.

Class 1. Class 2.
Cotton seed meal. Atlas meal (feed).
Linseed meals. Gluten and maize feeds made from
Chicago, King, and Cream gluten meals. corn.
Golden and Hammond meals. Dry brewers’ grains.

DIVISION 1. DIVISION II.

Class 3. Class 4.
Wheat, bran, and middlings. Wheat, barley, corn.
Malt sprouts. Rye, oats,

Cerealine, hominy, and oat feeds.

In Class 1 have been placed cotton seed meal, linseed meal,
Chicago, King, and Cream gluten meals, and Golden, and Ham-
mond meals, because they are the most concentrated feeds,
containing from thirty to forty per cent. of protein. Class 2
includes Atlas meal, gluten and maize feeds made from corn,
and the dried brewers’ grain. They have from twenty to thirty
per cent. of protein. Class 3, wheat bran, middlings, and malt
sprouts, contain from fifteen to twenty per cent. of protein, and
Class 4, wheat, barley, corn, rye, oats, cerealine, hominy, and
oat feeds, contain the least amount, namely ten to twelve per
cent. of protein. The feeds in Class 4 are valuable not primarily
for the protein they contain, but because they are so much
more digestible than the coarse feeds.

10
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HOW TO COMBINE THE COARSE AND CONCENTRATED FEEDS,
TO PRODUCE WELL BALANCED DAILY RATIONS.

For practical purposes it is not possible to weigh out the
coarse feeds, and a great deal will have to be left to the judg-
ment of the feeder. If hay alone is fed, give all the animal will
eat up clean twice daily. One-third to one-fourth of the coarse
fodders can consist of straw. It is hardly economical to feed
over fifteen pounds of roots daily. From thirty to thirty-five
pounds of ensilage daily is sufficient. More than this will
disturb the digestion of some animals, and also make many
cows lose in flesh. Nine to twelve pounds of hay or other
coarse feed of a similar nature, together with thirty to thirty-
five pounds of ensilage, make sufficient coarse fodder for an
animal’s daily needs. It is not good economy to feed over
one-half of any leguminous crop, either green or dry, in the
total daily coarse fodder ration.

While the coarse feeds can be fed according to the feeder’s
judgment, observing the general rules given above, it becomes
necessary both for the sake of economy and health, to weigh
or carefully measure the grain ration. The coarse feed will
furnish from 1.00 to 1.50 pounds of digestible protein, and we
add the concentrated feeds primarily to secure the extra 1.00
to 1.50 pounds of protein necessary to properly balance the
ration. The following grain mixtures will do this, and are
intended to be fed in connection with coarse feeds, thus making
properly balanced daily rations.

GRAIN MIXTURES FOR COWS OF 1,000 POUNDS LIVE WEIGHT.

1. 2. 3.
50 pounds Class 1. 50 pounds Class 1. 100 pounds Class 2.
100 pounds Class 2. 100 pounds Class 2. 100 pounds Atlas meal.
100 pounds Class 4. 100 pounds Class 3. Mix and feed 5 to 7 quarts
Mix and feed 5 to 7 quarts/Mix and feed 7 to 9 quarts dadly:
daily. daily.

4. 5
100 pounds Class 1. 100 pounds Class 1.
100 pounds Class 4. 150 pounds Class 3.

Mix and feed 5 to 7 quarts daily. Mix and feed 6 to 8 quarts daily.
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The above grain rations can be used as types, and the farmer
can select the particular feeds in each class which are the cheap-
est. In case a grain mixture is composed of three concen-
trated feeds, see during the winter that not more than two of
the feeds have a high fat percentage, and in summer not more
than one. In case two feeds only are employed in the mixture,
but one of them should have a high fat percentage, especially
in summer. Those feeds especially rich in fat are cotton seed
meal, King and Atlas gluten meal. Excess of fat, in summer
especially, is very liable to produce inflammation of udder.

The lesser amount of grain as specified above, fed together
with the coarse feeds, will furnish about two pounds of diges-
tible protein daily, and the larger amount two and one-half
pounds. As the cow approaches the time of calving, the grain
ration can be gradually reduced. The cow ought to go dry
from forty-five to sixty days. After the animal has been dried
off, from two to three or even four quarts of the grain mix-
ture can be fed if she is thin in flesh. This amount can be fed
till within a week of calving.

When to feed and water: I am of the opinion that two feed-
ings, morning and late afternoon, are sufficient daily.  The
animal thus fed is abundantly able to take all that is necessary
for her welfare. The cow desires considerable time to remas-
ticate her feed, and there can surely be no advantage in the
midday feeding. Feeds that are liable to taint the milk, should
be fed immediately after milking.

Cows should be watered twice daily if possible, namely after
the morning and evening feeding. It is a great advantage to
have the chill taken from the water in winter. I would advo-
cate the use of the self watering device whenever practicable in
well ventilated barns.  The animal is thus enabled to drink
whenever she has the desire, which is to her advantage.

COMPOSITION OF MILK.

Average cow’s milk has the following composition:

B 72 PPN 87.00 per cent.
B N 4.00 “
Casein and albumen (CUrd) . oveeieerieianins civnenens sanen 3.20 ‘e
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AVERAGE COMPOSITION OF MILK OF DIFFERENT BREEDS.

€% | & | 28
HOlsteIN.. - cov ¢ ceviiiiieiitiiieeeecs tiseenantenrnencsanannces ot 11.8 3.2 8.6
AYrshire -ooe coevevaocns veeniiannnens Ceeseeeresses esecesenaananens 12.5 3.7 8.8
Shorthorn.......... werenes B 12.9 3.8 9.1
DEVOIL tettreinneitntesssesanetsessasessnnssatonsasssssasosns sooes 13.4 4.4 9.0
JETSRY teveeeerroassotncsaisersnrssrssssesassosessostaosasonroass nos 14.7 5.0 9.7
GUETNSEY e evetrreurennsrossnrsasesass contesnssssss oaases sanevesnon 14.7 5.0 9.7

While the above figures can be taken as types, they do not
mean that every cow of a distinct breed will give milk of the
above composition. In fact a great many Jerseys produce milk
with four per cent. of fat, and families and individual cows of
the Holstein breed yield milk as rich as do many Jerseys or
Guernseys.

EFFECT OF FEED UPON THE COMPOSITION OF MILK.

Feed has very little, if any, effect upon the quality of milk.
By quality we refer to the per cent. or amount of total solid
matter in the milk. It is a well recognized fact that some feeds
affect the flavor of milk and possibly to a slight extent its color.
Feeds rich in protein have a tendency to slightly increase the
percentage of fat in case of some cows; the same can be said
of feeds rich in fat. This increase is probably only temporary,
however, the milk gradually coming back to its normal com-
position.  Animals very thin in flesh, and insufficiently fed,
if brought into good condition by proper feed will probably
yield milk of rather better quality. The improvement in
quality will not as a rule be very marked. The milk produc-
ing function is to a large extent under the control of the nerv-
ous system. Any influence that disturbs the quiet or normal
condition of the animal, be it rough usage, extremes of tem-
perature, exposure to rain, etc., will have its effect upon the
quality of the milk. On the other hand, plenty of good feed
increases the quantity of the milk until the animal reaches her
maximum production. ~ What has been said with regard to
the influence of feed upon the quality of milk is equally true,
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relative to the amount of butter that can be made from a given
quantity of milk. No method of feeding has as yet been dis-
covered that so improves the quality of the milk, as to make
a given quantity of milk produce more butter at one time than
at another. The quality of miik varies during the different
stages of lactation, but this is entirely independent of the influ-
ence of feed. The above statements are based on the teach-
ings of carefully conducted experiments. They are contrary
to the general belief that the better the animal is fed, the better
the quality of the milk produced.

Ques. How does pea meal compare with gluten meal?

Ans. They might both be classed in Class 1. I think I
should rather prefer the better class of gluten meals to the pea
meal, although both of them are quite rich in protein.

Ques. Does it injure the value of corn fodder to pack it
down while moist?

Ans. I think not, if it is not too moist, and does not mould
too much.  Salt can be scattered over moist fodder to good
advantage.

Ques. If I have a good, rugged cow, and feed her on the
combinations which you have suggested, how many years will
she last?

Ans. That is the problem. I do not know, but I have
some ideas about it. My impression is that when we are feed-
ing about two and one-half pounds of protein a day and about
thirteen and one-half pounds of carbohydrates, we are working
the animal a little too hard. I want to find out if it is not
more cconomical, instead of feeding two and one-half pounds
of protein, to feed two pounds per day. If we should do that
we should feed, for example, instead of five 10 seven quarts of
the first grain mixture, only about five quarts; and instead of
feeding seven to nine quarts per day of the second mixture
we should feed only about seven quarts. In other words, we
should not give the animal quite so much concentrated feed
and therefore might make her last longer. I think that by
feeding too much of these concentrated feeds we are wearing
our animals out too quickly. On the other hand, we can go
to the other extreme and let our animals rust out. There is
a happy medium. If I feed my animal just a little corn meal
I do not believe that I am running my machine fast enough to
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turn out a profitable product, but on the other hand, if I crowd
too much grain into my cow I am driving my machine so fast
that I am wearing it out faster than I can afford to.

Ques. Will any young stock winter on ensilage alone, with-
out dry fodder?

Ans. They will, but I consider it very poor economy. I
personally know of animals that have wintered on nothing but
ensilage, but I do not think it is advisable. I think we are giv-
ing them too much sour food and too little protein. Suppose
our young stock have had a good pasture during the summer
and have made a fairly good growth, and we put them into the
barn in the winter and feed them nothing but ensilage, which
is considerably sour and has not sufficient protein, or vegetable
meat, to develop their bony and muscular system; they will
grow backward rather than forward, and the last state of that
animal would be worse than the first.

Ques. Where can I secure these Soy beans, and how are
they harvested?

Ans. I think the seed of the bean can be secured at any of
the seed stores in Boston. I know that Joseph Breck & Sons
keep it. In regard to the harvesting, we have not found any
machine that will cut them, and are obliged to have recourse to
the scythe. 'While that is a little slow, at the same time one
man will cut a great many in a day.

Ques. Do you feed your grain once or twice a day?

Ans. Ifeed twice a day.

Ques. Do you water once or twice a day?

Ans. In our barn we have water before the animals all the
time; but I do not think it is necessary to water more than
once a day when you are feeding ensilage, because it contains
quite a large amount of water. I know a great many farmers
get along with feeding dry feed and watering once a day, but
I think it is advantageous to water twice a day when the feed
is dry.

Ques. Does it make any difference whether you feed the
grain before or after the hay?

Ans. I do not think it will. :

Ques. What is the effect of cotton seed and linseed on the
quality of butter? '
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Ans. I think that the general opinion is that the cotton
seed meal produces rather a hard, and the linseed meal a soft
butter.

Ques. Is it well to feed grain in the straw?

Ans. T do not believe in feeding a cow any grain whole,
because there is a sort of a covering over the grain, and the
animal will not chew it a great deal, and consequently a con-
siderable of it remains enveloped in this covering, and is of no
value to the animal.

Ques. Does it pay to warm water for cows in winter?

Ans. 1 think it does, if it does not cost us too much. There
are many times when we are so situated that we can get a little
heat, and take the chill off of the water, and this is a great
advantage. I believe if we give water which is luke warm to
our cows in winter we shall get a profitable return in the milk
pail.

Ques. Would you feed a cow all the salt she will eat?

Ans. I would. I do not think there is any danger of an
animal eating too much salt. She will eat what is necessary,
and there is no danger from it.

Ques. Does feed flour contain more or less protein than
wheat middlings?

Ans. T think rather less.

Ques. What do you think of a mixture of one quart cot-
ton seed meal, one quart corn meal, and one quart shorts, with
all the hay the cow will eat, twice a day?

Ans. T think that would be a very good mixture indeed; and
about as much as we can afford to feed fo our animals. In
other words, if we fed very much more in the course of a day we
would be working our animals a little too hard.

Ques. Wouldn’t it be better to cut down on the hay and
increase the shorts, now that the hay is selling comparatively
high and bran low?

Ans. It would. I intended to make a point of that. I con-
sider bran, or shorts if you please, a better feed for milk pro-
duction than hay. If I can buy shorts at twelve or thirteen
dollars a ton, and can sell my hay for fifteen dollars a ton, as
we can do in Massachusetts, it is unquestionably to my advan-
tage to sell hay and buy shorts.
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Ques. What is the comparative value of ensilage and straw?

Ans. The ensilage is twice as valuable as the straw. There
is twice as much digestible matter in the ensilage.

Ques. Would it improve straw to cut it up and mix it with
meal?

Ans. If the straw is cut up in this way the animal will some-
times eat more of it, but cutting it up and mixing it with meal
would not increase its nutritive effect a particle.

Ques. Why do you feed grain before you do hay?

Ans. I have only one reason, and that is that I want the
cow to eat the grain anyway; then after she has eaten the grain
and I know where that is, I want her to eat the ensilage; then
she has so much appetite left, and T am not afraid to give her
all the hay she will eat. But if T should reverse it, I should be
afraid to give her all the grain she would eat. Tt is very safe
to feed an animal all the coarse feed she will eat, but we have
to measure the grain, so I like to get the grain out of the way
first.

Ques. What is the relative value of corn meal and gluten
meal? If T can buy corn meal for $13 a ton and gluten meal
for $18, which would be preferable?

Ans. The gluten meal, because when I feed corn meal and
hay I am feeding an improperly balanced ration,—my ration
has not sufficient protein in it; and therefore I can very much
better afford to buy gluten meal, containing so much more
protein, than the corn meal. T think if corn meal is worth $15,
gluten will be worth as high as $24, for milk production.
Gluten meal is the corn with the larger part of the carbohy-
drates taken out, and therefore the proportion of protein is
much increased.

Ques. If the grain is fed before the hay will not the hay
crowd it out of the stomach before it is properly digested?

Ans. There will be no trouble about that. The process of
digestion is slow, it will be four or five davs before the cow
gets through with the grain. If you should cut down your
feed one-half or increase it one-half you would not get the full
effect of this change for perhaps ten days, although you might
possibly begin to notice a difference in twenty-four hours.
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DAIRY EXPERIENCE MEETING.
WEDNESDAY EVENING.

MRr. GEOrRGE Frint—Ladies and Gentlemen: It is neces-
sary that some one of us shall open this discussion, and, I pre-
sume as a matter of form, that was left with me. One can but
be impressed, by viewing the machinery and the dairy appli-
ances exhibited here, with the fact that times have changed
very much in a short life-time. A gentleman remarked here
this afternoon that for the last three years he had seen changes
that he never expected to see, in dairy products and appliances.
Fifty vears ago a cow, a tin pan, and a dash churn were all
the requirements for dairying.  The requirements now are
very much different. We have called in artisans and archi-
tects, we have consulted the chemist, in fact, the chemist is
beginning to have more to do with this business than almost
any other profession. 1f we would comply with all the condi-
tions that are considered absolutely necessary in order to meet
the requirements of the trade, the demands of the business, we
are obliged to listen to those who have made it a specialty,
because every branch of it, commencing with the production
of the feed for the cow, has been reduced to a science. They
tell us that we must produce these feeds under favorable con-
ditions for economy, and there we call in the chemist, because
the constituents of the foods, and their feeding values, differ
so much,

Then, in regard to the milk, comes in the importance of
cleanliness, the method of separating the cream, of obtaining
the butter from the cream, temperature, salting, and so many
various questions that the specialist has studied that I shall
leave the subject for him, feeling that I shall trespass upon
his grounds, and shall take the time which might be more profit-
ably used.

MRr. C. E. WHEELER—MTr. President, Ladies and Gentlemen:
I am hardly prepared to say anything this evening because I
supposed that older members than myself would quickly iol-
low Mr. Flint, and I expected him to take up more time than



154 BOARD OF AGRICULTURE.,

he did. But there are some things, perhaps, which we ought
to consider. This, as I understand it, is sort of an experience
meeting, and we have all had experiences in one way or another
in the management of our dairy cows. I think that I have had
some that have been worth to me something, and, while I am
not going to detain you long, there is one thing that I want to
speak about, and that is in regard to the way we raise our
cream, as is generally done in this State, with the Cooley sys-
tem. We have a farm two miles from the village, and we have
to get our ice supply a mile farther on. It has been a severe
tax to us to procure ice enough to last us through the summer
season. It may be the same with many of you. It was a
severe tax last year, especially, and we put in a very small
supply. I felt that something must be done. I began
to look about me, and on that farm there was an extra good
spring but a few rods from the buildings. We tapped the
spring with a half-inch pipe, and ran the water down to a small
building which was erected, and there placed a tank. The water
ran through that half inch pipe all summer, and not one pound
of ice has been used. The cream collector has repeatedly said
that he found the sweetest and best cream in that tank of any
on the route. Now have not some of you a spring that you
can utilize, thereby saving a severe tax? It is in this way that
we must help ourselves, if we can, for in order to produce our
cream at the most economical rate we must cut down the
expense as much as possible.

Ques. What is the temperature of your spring?

Ans. You remember that in August there came some very
warm days. Previous to that the thermometer had registered
forty-seven, at that time it registered forty-six. We also found
that the temperature of the water in the tank in the early spring,
when the surface water was running in, was forty-six. The
three degrees, forty-six, forty-seven and forty-eight, are the
only ones that we have ever found, and a thermometer hangs
in the tank all the time.

MRgr. Otis MEADER—MTr. President, Ladies and Gentlemen:
I have had some experience in dairying, but I am not much
of an impromptu speaker. I have a better command of my
ideas in writing than I have in speaking. However, I have
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been much interested in the talk that we have heard here dur-
ing this meeting, and I think that we can go away from here
with new ideas. It has been remarked that there have been
many changes in the dairy business during the last few years.
There have been more changes, probably, in this branch of
farm operations than in any other branch. It has become
reduced to a science. It is now found necessary to have some-
thing of an education in that line. In years past the farmer
kept a few cows and the good housewife did the dairy business,
whatever was done. At the present time those conditions are
changed. The requirements of the trade have changed to such
an extent that such butter as was made at that time would not
stand much of a sight in the market to-day.

The feed question we have heard spoken of to-day, and it
is one of the most important questions arising in the dairy busi-
ness. The time has come when the cost of production of an
article is one of the principal things to be looked upon, and in
order to keep that where it should be, and have the product
made at a paying price, the feed question must be con-
sidered carefully. And to that end the person who is engaged
in the dairy business has got something to learn. We can all
learn, no one is so far advanced but that there is need of study
and thought upon the subject.

The question of manipulating the product is a very impor-
tant one, as we can learn by studying the samples which are
here to-day, and the score that they have received. I think it
is hardly possible to give any new ideas, or touch any subject
that has not already been spoken of, and I beg to be excused
from any further remarks.

Mg. Er1 JeErpsoN—My experience is somewhat limited in this
business. It has only been about {our years since 1 first knew
anything about it, and I have just begun to learn that I do not
know anything about it now. I think it will take me at least
twenty-four years more to learn it all. There is a good deal to it
when you come to look into it, more than I supposed there was
when I began. The study of milk, cream and butter I consider
of a good deal of importance. We are trying to make some
good butter, but we think we fail somewhat from the fact that
the farmers do not work with us as we wish they would, and
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keep their cream and milk in as good condition as it can be kept.
That we consider the main thing, and if the farmers would all try
to improve in that direction I think we could make better but-
ter hereafter than we are making now. We are trying in all
the ways we can to make it good. We have three little fac-
tories, one at Winthrop, one at Monmouth, and one at Liver-
more Falls. At the three we make something like a ton of but-
ter a day, now. In June we made over thirty tons. We print
the largest part of it into prints such as you have seen here to-
day. We send it about all to Lynn, and find a market for it
there.

Ques. Do you find any trouble in competing with the dairy-
men in other places?

Ans. We have lots of competition at both ends of the line,
but we try to keep up our end as well as we can. We are try-
ing to bring the Maine butter up to anything that is made, and if
the farmers would work with us I think we could do it in time.

Pror. Cras. D. Woops—A young man who was a little bit
foppish in his dress and a little bit soft in his ideas was talking
to a young lady, and he said, “Miss Mary, do you think I had
better be an artist or a poet?” ‘“An artist by all means!” “Oh!
then you have seen some of my pictures.” “No, but I have
read some of your poetry.” Now perhaps you will think, after
I have tried to talk to you a moment or two, that it will be a
great deal better for me to stay over in Orono, than to come here
and try to talk.

There are two or three things—I have more convictions than
that, but there are a few things that I am decidedly convinced
about, and one is that there is no business in this world in which
men are engaged that requires so much of natural common
sense, together with all the knowledge which men can gather, as
this one profession of agriculture.  Now that sounds a little
bit high toned, possibly, because we have gotten into the habit
of thinking of agriculture as a business which any man can
pursue. Really and truly T believe that you can take almost
any young man and send him to college and make of him a
tolerably good physician, a passable lawver, a fairly successful
minister, but I believe that if you are going to take a man that
shall be a successful agriculturist you have got to take the
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brightest boy that comes from the farm or out of the city, and
give him the very best education that he possibly can get; then
he will make a successful agriculturist.

We have heard it said until we have almost come to believe
it that farming is a poor business. There are lots and lots of
men that have been saving it, though I have not heard it so
much recentlv. I have but a short time ago come up from
Connecticut, and when the hard times struck us two vears ago
that idea began to drop out,and everyfarmerias sort of hugging
himself that he was a farmer. And yet we have heard it for so
manyvears thatwe have almost come tobelieve it. Butthe fact is
that farming is a good business, but there are lots of poor farm-
ers, because theyv do not know their business. We are not
going to turn this thing the other side up in a moment. We are
not going to get the brightest and the best of the voung men into
farming at once, neither are the men who are in agriculture
going to turn themselves to something else and make way for
the voung men who are brighter and smarter. We are too
old, and have been working along the lines of the farm too long
to enable us to go into some other business. Dut this fact is
true, that if we are going to be successful farmers we have got
to be brighter farmers than we have been in the past. We are
never going to get as high prices for our products as we have
in the past, and the only chance to make a profit is to reduce the
cost of production. 1 do not believe that there is any other
occupation in this world in which one quarter of the men who
are engaged in farming could make the living that they are
making on the farm. We sometimes think that the farmer 1s
hard worked. He is hard worked, he does altogether too much
muscle work. I want to call your attention to one thing. [
can hire, anywhere in this New England, men to work for from
$1.25 to $1.50 a day that have got just as much muscle as there
is in this big body of mine. There is no trouble about that,
but all T hire is their muscle. Now if you or I go upon the
farm and are doing muscle work and nothing else, what should
our pay be? Of course not more than this $1.25 or $1.50 per
day. But I hear many farmers say, if I could earn $1.25 or
$1.50 a day I should think I was doing pretty well. Remember
that it costs the artisans in our cities about $400 per year to live;
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that is, about $1.25 to $1.50 per day. The farmer gets his liv-
ing and brings up his children, and he is earning all that the
ordinary artisan is earning. We cannot expect muscle to pay
one cent more on the farm than it is worth anywhere else in the
market.  Things will cost and bring exactly what they are
worth in the market.

Now how are we going to get more money out of the farm?
There is only one way to do it, and that is to commence to put
more brain work into it. An ounce of brain is worth more than
a ton of muscle in the world’s market, and the moment you
commence to put brain work into farming, that moment you
commence to put in something from which you should get more
than the $1.25 or $1.50 per day. We must make our farming a
business, and one of the reasons, in my opinion, that the dairy
farmer is more successful than the farmer in almost any other
line is that he has been compelled in these last days and years
to put his calling more upon a business basis. Our attention
has been called to-night to the fact that advances are being
made all the time in this one business of dairying, and that there
are things in use to-day that were undreamed of three, five, and
ten years ago. And it is just because of that, and just because
the man who is trying to keep up with the procession must hus-
tle a little, commence to count the cost, in other words put in
brain work, that he is making the dairy farm pay better than
the other farm. There are other reasons, but I will not speak
of them now.

I believe that dairying has a great future in this State. In
other words, I believe that there is no business in this State
along farming lines which offers the opportunity that the dairy
industry does. Let us stop for a moment and think. Butter,
to-day, is worth in the world’s market anywhere from ten cents
to one dollar a pound. Not much butter is selling for a dollar
a pound, and since we have been blessed with oleo, or because
we have been blessed with it, ten cent butter has been crowded
out. Oleo is a curse, but it has done one thing—it has driven
absolutely poor butter out of the market. We are making a
butter which is bringing fifteen cents, and we are working
toward a butter which has a quality so that the man who appre-
ciates the very best and is able to pay a fancy price will wish to
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purchase it. A good deal of butter is being sold as high as
fifty cents a pound, so that there is an incentive for every man
to bring his butter up to twenty-five or fifty ceuts.

Another thing—there are ordinary cows, that are not of fancy
pedigree or anything of the kind, that are producing as high as
300 or 350 pounds of butter a year. I knew of one herd in
Connecticut, of twenty cows, from which the owner was selling
on the average, 350 pounds of butter per animal per year.
These were not phenomenal cows, they did not have noted
ancestry, and they did not have phenomenal feed. They were
not fed by a phenomenal feeder, but they were fed by a good
farmer, a good dairyman, who was watching his cows and had
culled out the unprofitable ones; and these cows did not cost
him more than $35 or $40 an animal.

I know comparatively little about the cows in Maine, but I am
willing to wager anything that there are more 150 pound than
350 pound cows in the State. If a man has a 150 pound cow
he has all the incentive to work towards a 200, 250, 300 or even a
350 or possibly 400 pound cow. Now in what other business
is there anything like this? Do you suppose that if any of the
manufacturers here upon this river saw any chance whereby
they could double the outgo of their factories they would not
jump at it at once?

This afternoon one man said to me, ‘“That talk is all right,
and I suppose that you men understand it, but we do not.” My
reply was, “I am sorry, it is hard work to learn to understand
those things, but if you are going to be a successful feeder you
must learn to understand the fundamental laws which underlie
feeding.” Let us take an instance. We have a cow and we
have been feeding this cow without very much thought about
it, but we find that we can put some more feed into her and get
better results. Do you suppose that if these manufacturers
here were not blessed with this water-power and were trying to
burn coal to get their power, and one of them found that if he
used a half ton more coal to-day he would get more work out of
the factory than that $2.50 worth of coal cost him, he would not
to-morrow put on another half ton above that, and so on. Do
you suppose he would stop to say, “That is a pretty tough one
on the old chimney, running so much heat and smoke up there,
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perhaps the chimney will burn out quicker.” He would not
stop to consider that, but he would consider how much he was
getting out.of his factory. This factory man would not try to
overburden his boilers, but he would, up to the limit, keep
crowding in fuel, if he was getting extra dollars thereby.

We want to watch our animals carefully, and if we find that
they are doing fairly well let us try giving them a little better
feed, and watch them. If they respond, and we get better
results, let us give them a little more. WWe shall come to the
point by and by where we have reached the maximum capacity
of the cows, and all the food that is given above that is wasted.
But I believe that we want to feed up to the point of maximum
production. We are not so much interested in the question as to
whether the cow will last six vears or seven years or ten years,
as we are interested in getting the maximum product to-day and
to-morrow. We want to look after her health, and see that we
are not breaking down the animal prematurely, but we do not
want to be so conservative as to be afraid that if we get an
extra quart of milk we are taking a year out of her life. A cow
is not so easily wrecked, if we are watching her, and fceding
judiciously.

I believe that we are going to make a success of this business
of dairying. We are going to bring it down to the strictest of
business principles. I am willing to risk the statement that
there are not more than five men present who can tell me
exactly how many pounds of milk any cow in their herd has
given them in a year, and exactly how much butter fat, and
approximately how many pounds of hay or grain they have had
to purchase. If in any of these factories, the owner could not
tell you to one cent the cost of every material which comes in,

' just how many pounds of steel are used and just exactly what
it costs, and exactly how many pounds of steel it takes to turn
out a dozen or a gross of hatchets, that man is not doing his
business on the same principles on which manufacturers are
doing their business elsewhere. In my opinion, if we, as farm-
ers, are going to make this business exactly what it ought to be,
we must get it right down to the same plane on which any other
business man does his business. The man who is manufacturing
milk is a manufacturer just as truly as the man who is manu-
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facturing woolen cloth. We want to get right down to that
business basis. If you will hang in your stable a dial scale, with
an adjustable hand, so that you can set it at zero, and
hang a pail upon it, you will find that it is the simplest
thing in the world, after you have milked one cow, to pour
the milk into that pail, and see how far the dial goes
down, and write down the exact amount. Do the same
thing to-morrow, the day after, and right along for the
number of days that the cow gives milk. Some of you, with
some of the cows that you are feeding, will not be bothered to do
that more thanzoodays in the year; but you ought to bebothered
to do it over 300 days. That will tell you exactly how many
pounds of milk that cow is giving you in a year. Then with the
Babcock test you will find exactly how many pounds of butter
fat the milk contains. It seems as if those things were too
difficult for us, too much bother, but we must know the cost of
production to cheapen the cost of production. We want to
know exactly where we are.

I believe if a man is going to be a successful agriculturist he
must take all the brains God has endowed him with, and add
all he can of what man has discovered, and use all he can of it for
agriculture.  We are using every day the most profound
sciences, we are putting them into practical application, and if
we would be successful agriculturists, we must be more or less
familiar, and the more familiar we can be the better, with those
sciences which underlie our art.

Mgr. McEpwarps—The main point in dairying, in my opin-
iomn, is the process of getting the cream, or fat, from the milk.
We find that the greatest difficulty in the manufacture of fancy
butter is that we do not get a fancy article from which to make
the fancy butter, especially in Maine, where we receive the cream
from the farmers. We have to take it just as they bring it to us.
The cream that comes to us in good shape we can control to a
certain extent by the use of proper starters. What I want to
impress upon the minds of the farmers who are present is the
necessity of giving us a pure article. I do not want to run down
any particular mode of separating the fat, as long as we get it
pure.  Of course you all know that milk from a cow that is

11
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healthy is perfectly pure, and if kept away from the air would
keep indefinitely. They tell us that the souring of the milk is
caused by outside germs, particles of dust in the stable, dirt from
the clothes of the milker, or from the udder of the cow, which
. enters into the milk and causes fermentation.

I think that if the farmers of this country would use the
separator we should be able to get the cream in a better condi-
tion. I mention the separator, because with that you can take
out whatever dirt gets into the milk. If the milk is well taken
care of and clean, the Cooley is a nice system. But we find
that with the experience we have had with over 500 patrons, the
average system, outside of the separator, is not perfect, either in
producing clean flavored cream or in getting all the fat.  Of
course if the Cooley system is used as it ought to be it will take
out nearly all of the fat. But I find samples of skim milk from
over fifty patrons which will test about eight-tenths of one per
cent., while samples from the separator hardly ever go above
two-tenths of one per cent., even with the farmer handling the
separator. I am not an agent for separators, but I would advo-
cate them for all farmers who are sending cream to a factory or
making butter at home.
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DEMANDS OF THE BUTTER MARKET.
By J. HarvEY WHITE, of Boston.

Mr. President, Ladies and Gentlemen: To-night I received
rather a melancholy letter from a friend of mine at home. e
asked me to learn who had charge of the cemetery in Skowhe-
gan. After assisting the judge in scoring your butter to-day
and inflicting a speech upon you to-night, I think I will have
more personal inquiries to make as to where that man is to be
found.

I will try to be brief and not undertake to tell you a great
many more things than are absolutely necessary that I do not
know. I cannot tell you about making butter because I never
made a pound, and never owned a cow, and have had nothing to
do with the dairy business except in trying to squirt such milk
into the pail as I did not upon myself, at one time when trying
to mitk a cow.

The President has inquired of Mr. Jepson about the competi-
tion of Maine butter with that from other sections, and per-
haps I could say a word about that. It is not the fault of the
cows, it is not the fault of your feeding, it is not the fault of the
cream, it is not the fault of your land, that Maine butter is
quoted lower than butter from some more favored sections.
The main cause, in my estimation—and I think it would be
borne out by the other gentlemen from Boston who may be
here—is in the system which you from necessity at the present
time have adopted. In the open markets separator butter out-
sells gathered cream butter, partly by virtue of its excellence,
and partly on account of the prejudice of the people. Take
two packages of butter between which there is absolutely no
perceptible difference, and tell a buyer as we meet him in the
market that one is made from gathered cream and the other
from separator cream, and he will choose the separator butter
unless you make a concession in the price. That may not be
just, it may not be common sense, but it is a fact, and I am here
more to state facts than anything else.

If you can only increase the size of your herds and the butter
producing capacity of the cows that you have, enough so that,
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within easy distance of a creamery—and by that I mean within
five or six miles—milk enough can be collected each day, sepa-
rated, and ripened in due process and churned, to make the
. churning worth while, then I think you would be prepared for
the separator system, and I do not believe there is a state in the
Union that would beat you on the quality of butter. But until
you can successfully manufacture your butter by the separator
process, in your creameries, I fear that it will have to be sold
under the comparative odium of gathered cream butter. I do
not, by making that statement, mean to say that I consider that
butter made from gathered cream—I mean from cream raised
by the gravity process—is necessarily poorer than butter made
from separator cream; but the conditions under which a butter-
maker in a factory has to manufacture butter from the large
amount of cream that comes to him from different people, give
the advantage so strongly to the separator, that the man who is
using this has an enormous advantage over the man who has
to take cream from various people in varying degrees of ripe-
ness, some perfectly sweet, some all ready to be churned, and
mix it all together until it shall come to an average degree of
ripeness, and then put it into the churn and churn it. Half of
it is not sufficiently ripe, and the other half is too ripe to make
the best butter.

Now there are two or three points that I wish to mention,
in regard to the market demands. Of course the most impor-
tant thing is flavor. The experts here have told you how to
produce the best results by process of manufacture. I wish
to emphasize the point of feed. Do not feed to your cows to
too great an extent the articles of food that produce an odor,
or a flavor in the butter, if it is other than what we would call
perfect cream flavor. For instance, do not overfeed ensilage.
Ensilage is a splendid feed, but you can feed so much that you
put an improper flavor into the butter. Cotton seed meal makes
splendid, hard, waxy butter, and is a most excellent feed, but
if too much of it is fed it will flavor your butter. Avoid feed-
ing to excess the kinds of feed that will give your butter a
flavor.

Another point, avoid odors in your barn. Do not, when your
cattle are in the barn, cause them to breathe in foul and noxious
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odors. An illustration of how important that is occurred a
year or two ago in the case of a creamery in Vermont that was
shipping to us, which used this gathered cream system, the same
as you have. For three successive weeks the butter came in
with a disagreeable, bad flavor. We examined it to the best of
our ability and could not find anything to indicate that the
difficulty was in the making of the butter, or in the ripening of
the cream. And we concluded that it was not in the feeding.
We wrote the creamery man, “You are getting some bad cream
somewhere, and we cannot tell you what it is, but watch your
cream.” He did so and he found that two of the farmers—this
being the spring of the year—had just put into their barns quite
a large amount of phosphates and fertilizers that produced a
strong odor in the barn, and the cattle were standing and inhal-
ing it. The very next churning after he cut out those two
dairies, the butter was all right. That shows you what can be
breathed into the system of the cow and transmitted into the
flavor of the butter.

Another point, if you have any odors in the barn they are
liable to get into the milk. It might be that the odor from these
barns to which I have referred got into the milk rather by pro-
cess of germs going directly into the milk than through the
cow.

Another thing of great importance that affects the flavor of
butter, and is of greater consequence, I believe, than farmers
and creamery men may realize, is the salt which you use. Salt
chemically is sodium chloride.  The nearer which you can
approach to chemically pure sodium chloride the nearer do you
come to the quality of salt which should be used in the manufac-
ture of butter. There are excellent salts made in this country,
and I would recommend to you the United States salts in
preference to European salts, because even though both should
be of equal excellence when manufactured, the European salts,
coming over in the hold of the steamer, where all sorts of things
are put into the cargo, will absorb odors which will work into
your butter.

The second point in regard to salt is to have it of sufficiently
small grain so that it will be readily absorbed and not taste
gritty upon the teeth when the consumer puts it into his mouth,
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if it reaches him in the course of two or three days. Further
than that, fine salt does not mangle the granules in the butter as
coarse salt will.

The package in which the butter is to be placed is important.
In relation to tubs I would simply say, have good, strong
cooperage, keep clean if you possibly can, and ship over the
Maine Central Railroad. There are some creameries out West
that have so long a distance to ship that they guard especially
against injury to the tub, and cover the outside with coarse,
brown paper in order that the tubs may arrive with the cooper-
age absolutely perfect. I offered a man last summer a cent a
pound more for one particular lot of butter than another simply
because it looked so nice on the outside, and I knew that I
could sell it to the particular trade. Boxes should be strong,
contain full weight, and be securely crated. There are two
kinds of boxes which are cdmmonly sold upon the market, the
round, five-pound box with which you are familiar, and the
somewhat newer oblong shape, a sample of which you will find
in the hall. This is beginning to supplant the other, and I will
recommend to your consideration some of the various makes
of oblong boxes that are put upon the market. I claim for them
two points of excellence, both of which please the consumer
and are legitimate demands of the market. One is that the
butter is surrounded with parchment paper on all sides, and
thereby protected from the wood, and comparatively free from
the obnoxious woody flavor that one gets when butter has
stood in a wooden package.

The second is the more aesthetic point that it can be turned
out in good shape, and a nice slice put upon the table, whereas
to get a piece of butter out of a five-pound box in which the
butter has not shrunk away from the package, it is necessary
to dig it out with a knife and place an unsightly piece of butter
on the table. Print butter, of course, should be shipped in
trunks, and the trunks should be thoroughly steamed with live
steam at the creamery, and if the farmer is blessed with live
steam at his farm every package in which butter is shipped
should be thoroughly steamed. This, to a large extent,
deodorizes the wood, and the butter is less liable to take a woody
flavor. A half pound print, divided across once, into quarters, is
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more largely in demand on the Boston market than any other
style of print, and it is best packed and shipped upon trays
rather than placed in a package solidly. This is particularly
necessary in summer, when it is liable to melt and become dam-
aged.

Another point which T would mention—and you may smile
at it, but it is no smiling matter to the person who has to take
off from the team and load upon the team a large amount of
butter and run the risk of this defect—is the fastener with which
you put the cover upon your tub. I think there is no greater
temptation to profanity in our market business than when a man
is unloading a load of tubs that are fastened together with these
wire fasteners that are very brittle and break off and tear the
hands all to pieces. And aside from that they stain the tub
very quickly as soon as it becomes moist, and make long, dark
streaks, making the tub look like an old tub. The best fastener,
the one which all the commission houses of Boston have united
in recommending, is a tin fastener made by Bradish & Son of
Boston. All the agents in Maine have them. It is a fastener
which can be fastened upon the tub as quickly as any others.

Let me give you a caution, which is not so much needed in
Maine as it is in the West, and that is to keep foreign substances
out of your butter. That may sound unnecessary, but if you
could only see the great quantities of flies that we sometimes
get in tubs of butter I think you would be astonished. They
would put a good housekeeper to blush on a currant cake every
time. I have found in butter, tlies, hairs, rags, sticks of wood;
but the worst thing I got this fall was a dead rat.

It is absolutely necessary in ripening your cream in a cream-
ery that you should keep it away from any odor, either of the
barn silo, or—1I was going to say the skim milk tank, but you do
not have them here. Any odor which you get into the cream
is absorbed by it, and so gets into the butter.

Another essentialis towash your butter thoroughly,and get all
of the buttermilk out; because we have to work so hard to get
rid of butter that contains a large amount of buttermilk, this
white, cheesy buttermilk, that is known to the trade to be the
worse thing to get in butter that is to be kept, because it is
already in a state of partial decomposition, and makes the but-



168 BOARD OF AGRICULTURE.

ter strong, very,very quickly. Therefore get the buttermilk out at
all hazards, by a process of washing, and not of working until
you have jammed the grain all to pieces.

I mentioned a moment ago the Maine Central Railroad.
Now here is a matter which I want this association to take hold
of. From at least two different points through the past sum-
mer, and on more than a dozen occasions, we have had butter
shipped to us from this State in refrigerator cars in which meats,
or something of that sort have been stored, and the tubs were
all covered with blood. You can imagine how appetizing it
would be to show a man a package of butter all smeared over
with blood. I wish that you as an association, through your
officers, might go to the railroad officials and see if you cannot
secure a proper refrigerator service for butter that is shipped
to Boston, or anywhere else, because it cost those creameries a
cent a pound to have the tubs in that condition, although we
got it out of the railroad for them, and so Maine lost nothing.

If T were to say, in closing, the one thing that I always feel
like urging upon farmers beyond everything else, it would be
upon a line along which a distinguished professor has been talk-
ing to you—building up the quality of your herds. Now as bus-
iness men, looking at the proposition simply from the dollars
and cents standpoint, I want you to think of just these figures.
Let me ask you how much it would cost to feed a cow a year in
the way she should be fed.

Ans. About $42.

For the sake of rough calculation we will call it $40. I have
in mind the president of one of our creameries in Vermont, who
has a herd that averages over 400 pounds of butter per head
each year. If it costs that man $40 a year to feed his cows, it
costs him just ten cents a pound to produce his butter. That
is easy to understand, is it not? Has there been a time this
year when it has not been profitable to produce butter at ten
cents a pound?

Take another case, of a man who has a herd that averages
300 pounds, which it costs him $40 a head to feed, and it costs
him 13 1-2 cents a pound to produce his butter. Isn’t there a
profit at that price?

The man with a herd of 200 pounds it costs twenty cents a
pound to produce the butter. ~When you get beyond the
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200 pound cow you have got to figure a profit above an aver-
age return of twenty cents a pound for your butter. Now do
not for a moment think that you can make your farm pay you
a profit unless you have good machinery. The machinery for
diarying is your cow, and you must remember that a poor cow
is a most expensive machine, which most farmers are not suffi-
ciently rich to maintain.

Ques. How do you account for the fact that your customers
prefer butter made from the separator to that made from gath-
ered cream?

Ans. Just on the ground that ordinarily the butter that is
made under the separator process is superior to that usually
made under the gathered cream process, and therefore they have
a prejudice in favor of the separator system. It is not suffi-
ciently founded upon fact—1I do not justify that position except
to the extent that the conditions for making first class butter are
easier and more certain under the separator system when applied
to a creamery.

Ques. Don’t they have the idea that butter from the sepa-
rator is really neater?

Ans. They do, but that is not the whole reason of their pre-
ference. The separator system is supposed to produce better
butter, and ordinarily does produce better butter than the gath-
ered cream process.

Ques. Would the same theory apply to butter manufactured
upon the farm, where the farmer has entire control of his milk
and cream from the time it leaves the cow until he puts it into
the package for shipment?

Ans. It would to some extent, but not to the same extent,
because the conditions for making butter under the raised cream
process upon the farm are vastly better than for making butter
under the same process in a creamery. But there is, neverthe-
less, a prejudice in favor of the separator. I notice that people
in Maine have a prejudice against voting for any man that has
not the label Republican to his name. It may not always be
that that man is superior to the other man who is a candidate
against him, but the reputation and the label elect the candidate.
And it works in much the same way with separator and gathered
cream butter on the open market.
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Ques. Does the Boston market require print butter to be
wrapped?

Ans. Yes, sir. If it is to be sold on the open market print
butter should be wrapped. If you have some special trade,
suit that trade. If you are making butter for particular cus-
tomers make it just as they want it. If they want it green,
make it green; if they want it salted with saltpetre, make it that
way. Give them just what they want and will pay for. But for
the purposes of the general market print butter should be
wrapped, and the demand is more general for the half-pound
print marked into quarters.

Ques. Will Maine butter, under the same condltlons, bring
as much as Vermont butter?

Ans. If you do not tell the customer where it comes from,
it will.

Ques. I would like to know what your own opinion would
be in regard to the two systems of separating cream, regardless
of the prejudice in favor of the separator.

Ans. If I were to run a creamery I should certainly place a
separator in it before I put in even a steam engine. If I were
to run a private dairy I should probably put in a separator, but
when it comes to the farm I cannot speak with authority. I
know what the trade will pay for, and that is separator butter,
especially from creameries.
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DAIRY FORM AND BREEDING.
By Pror. G. M. GoweLL, of Orono.

My Friends: I do not want you to think for an instant that
it is an easy task for me to come here and attempt to talk about
so simple a matter as a cow, because it is not. There is no
question connected withour agriculture,fromfirst tolast,towhich
there has been so much thought devoted and with which there
is so much uncertainty connected, as that in relation to the
stock which we have. And while we may picture out a few
ideal animals, or may bring them in here as live animals and
attempt to score and judge them, and tell about their qualities,
it is not the work of a novice by any means, and I do not want
you to think that I am conceited enough to consider that I
know all about it. I hope I know a little something about it,
but it is only from the standpoint of a farmer talking to farmers
that I want you to consider what little I say this morning.

You know there has been a great advance in the stock indus-
try all the way along. Away back as far as history goes we
know but little about cattle. It is not until after a long period
of the existence of man that we know anything about them.
In ancient history we find them mentioned simply as cattle,
and we hardly know what their form was like. But in certain
parks inEngland descendants of those original animals thatwere
found in the old North Woods have been kept by themselves
all these years, and they are now, probably, correct representa-
tives of what the original cow was like. All the breeds that we
have, have descended from one common source, and the changes
in form and function and the varying qualities they possess, have
been the results of treatment and selection; part was natural,
and part artificial. We very well know that England has given
to the world really all it has in the way of improved stock—
cattle, horses, sheep, or swine. To be sure, in recent years
foreign countries have added something, and America has pro-
duced a few breeds of horses and cattle and a good many breeds
of swine. But most of the sheep came from England, and Eng-
land,because of its earlycivilization, the density of its population,
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and the intensity of its agriculture, naturally should be the
center where these breeds have originated and developed.
Three hundred years ago the agricultural population of Eng-
land was comparatively dense, and the English farmers, being
crowded together, wished to make the best disposition of the
crops they grew on their farms; and the high price at which
beef was selling brought them to the realization of the fact
that the animals to which they were feeding their hay, grain
and root crops were not satisfactory. And they attempted to
produce animals that should give them more flesh. Flesh was
what the Englishman was aiming at 300 years ago, and he
attempted to produce a class of animals that would grow flesh
freely and naturally. He sought out those animals that were
quiet in disposition and thick in flesh, and as he gradually
improved in his condition,—led a better life himself, had bet-
ter buildings and better clothes,—so he gave to those animals
better food and better care, and gradually developed them.
And just as the Englishman increased in his improvements in
living, just so the animals by which he was surrounded increased
and became more valuable and more perfect types of flesh
animals. He was aiming at flesh production and not milk pro-
duction, because milk had but a slight value at that time.

We have a record of the breeding of different animals for
200 years, and the first class that was developed was in the
county of Durham. ILater on, these were known as Short-
horns. For 200 years this work of breeding went on; select-
ing certain families that were alike in peculiarities, and grad-
ually developing this type of the Shorthorn animal, which
was given the name of the county of Durham. The county of
Hereford had another type, which are the Herefords we have
to-day, and there were many other breeds. I have drawn an
illustration of an animal of the beef type. ~We have here a
four-year-old Shorthorn heifer. She is the Grand Duchess of
Ridgewood, the prize animal at Chicago, and a true type of the
beef form. You see that she is a solid junk of flesh. There
is in that animal the largest amount of edible flesh that it is
reasonably easy to accumulate in one animal of her size. Take
that beef animal, and what markings do we have? We have
an animal the side view of which shows a solid block with full
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square corners. You look at her breech and vou will find a
square back and sides; you have presented there a solid square
end of flesh. Turn her face and you will find those broad

shoulders coming down square to and across the brisket. We
find that if we draw a line from the shoulder back to the hip bone,
the ribs are so well sprung out that they touch the line. We
have a great breadth across the loin where the high priced
meats are. And then again we find that when a Jine is drawn
from the stifle to the shoulder point, it is a straight line. The
belly is not so pendulous that it presses the line out of shape
so as to cause a good deal of waste and cheap meat. You
know that in those animals with pendent barrels there is a good
deal of waste and cheap meat, and the Englishman sought to
get rid of that and to get all of the high priced meat he could
upon the back, and so he gave the animal a sprung rib and a
broad loin, and also bred her so as to get a good amount of
round steak,—not the best of steak to be sure, but much better
than the flank. He did this by selection. e selected every
time the cow that was the nearest to this type, and bred her to
males that were the nearest to this type, and were descended
from ancestors all of the same class. How is she as a milk
giver? That heifer will barely give milk enough for her calf,
simply because the instinct for milk production and the faculty
of milk production have been displaced. It is a law in breed-
ing that as you perfect one set of peculiarities you do it at the
expense of others. We have perfected the flesh tendency, and
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have done it at the expense of the milk producing capacity.
This animal is a miser, she stores up all the food nutrients upon
her back, just where you want them. So much for the beef
type.

While this work of the Englishman was going on under the
conditions in which he lived, right over in Holland the people
were doing something else. They felt the necessity for a differ-
ent class of food. On those low, marshy lands, that produced
forage in such luxuriance and with such great ease, they wanted
a different class of animals, something that would produce
milk. They realized that milk was an exceedingly cheap and
valuable food, and cheese became, not a luxury, but a
necessity, and they wanted a cow that would give much milk.
They selected from this old, original type a cow that would
give considerable milk, and they bred her in those low lands
where vegetation was luxuriant and but little exercise was
required to procure her food, and after generations of this
work, beginning 200 years ago, they developed a cow that gave
an immense quantity of milk and ate enormous quantities of
food. This is the work of the Dutchman. From his necessi-
ties, and the conditions under which he was living, he wanted a
cow that should fill up on a large quantity of succulent foods,
and with a digestion and assimilative functions so well devel-
oped that she would make the best possible use of those foods.
He fed her hard and gave her but little exercise; but she did not
produce flesh out of this food because by selection she had
developed the milking function, more fully, than the fleshing
function. What was her form? You saw in this beef animal
that the back bone was closely united, coupled together very
firmly. She has ribs that are round and sprung, with round
edges. We find when we feel of the legs of an animal of the
beef type that we have round bones. She has round hind legs
and round fore legs, and as you put your fingers between the
ribs they are close together, with rounded edges. An animal
that has the tendency to devote its food to flesh production has
round bones, and the bones are quite close together.  But
animals of the milk producing type have back bones that are
loose jointed, so to speak, flat legs, and ribs so far apart that
you can put three or four of your fingers between them, and
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you will find that the bones are sharp, when you feel of the
edges.  Wherever you find sharp bones you find a tendency,
not to store the food nutrients on the back, but to give them
up into the milk pail.  This cow has not the peculiarity of

making flesh, but she has the peculiarity of making milk. The
first point that strikes us is this tendency towards leanness.
We find a slim fine neck, and a fine head; we find an animal
that is comparatively light through the fore parts; and we find
this immense depth through the flank. At that distance you
will notice that the animal is wedge shaped, gradually widen-
ing towards the breech. She has not the great chest that the
beef type of an animal has. What is there in that broad chest
of the beef type that is incompatible with great milk produc-
tion? We simply do not need that great development. We
only want a sufficient chest, and a sufficient breadth through
the heart so that large vital organs can be stored there. And
then we want a gradual widening towards the breech and a
gradual deepening through the flank, so that she may have a
large development of the organs of reproduction and milk pro-
duction. And we want this large barrel so that she can carry
large quantities of food, and then we want the large udder.
This cow is by no means a myth; it is the Holstein cow Aggie,
who produced 18,000 pounds of milk in one year. 1 wonder
if you realize what 18,000 pounds of milk in a year means. We
have a few herds that give 6,000 pounds of milk a year, and
you can occasionally pick out a cow that gives 8,000 pounds;
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but here is a cow that has given two or three times as much
as one of our best. She is a milking type.

When we woke up to this matter of dairying, we had been
beef raising, sheep raising, horse raising, and doing general
farm work. When we began to appreciate the market for but-
ter and to try to produce butter, we went at it with the cattle
that we had on hand, and we did not get very satisfactory results.
We began to look about us for a better class of animals than
our old natives were. About forty years ago the first Jerseys
were brought into this country; and some from among the first
came to Maine. Some of our ship-masters being half farmer
and half sailor were attracted by the cattle on the island of
Jersey, and brought some of them home to Maine. These
tormed the nucleus of the stock of dairy cattle which we have
in the State of Maine to-day,—our Jerseys. The Jerseyman
began to breed these animals 200 years before we were aware
that we wanted to engage in butter production. Why did he do
this? You know about the island of Jersey. It is not larger
than your town here,—five or six miles square, and the people,
living so close together, two acres being more than an average
farm, to economize land could not afford fences, and were
obliged to tie the cow out by a rope so that she could feed,
moving the peg a foot at a time, carrying her a pail of water
at noon, and at night bringing her into the hovel which was
attached to the dwelling house, the women and children tak-
ing care of her, and feeding her from the waste of the farm.
They sold their vegetables in the English markets, and fed the
cow on the waste turnip tops and beet tops, and the little forage
which they raised. They were compelled to live economical
lives themselves, and this cow, from living with them, took on
that same condition of economy. Environment is the cause
of all the changes, aside from selection, that have been made
in our stock of all classes, and thus for this purpose of economy
the Jerseyman had perfected the Jersey cow. And when we
got ready to do dairy work we found the stock already exist-
ing; it was only necessary for us to come into possession of
those animals to do the work with. Why is she different from
the Holstien cow? Simply because the Holstein cow gave a
class of milk which was not rich in fat, and was nat adapted to.
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butter-making purposes, while the Jersey cow gave a class of
milk that was adapted to butter-making, and gave it cheaply.
You know about the composition of milk. The fat is not dis-
solved and mixed up with the milk, but it is in little round balls,
so very small that if twenty-five were placed one upon another
you would not get the thickness of a sheet of paper. In the
milk of Holstein cows these globules are small and white, but
in the milk of Jersey cows they are larger, and yellow and hard.
In the milk of Holstein cows they are soft and greasy and
break down quickly. You make butter out of the typical Jer-
sey cow’s milk and you have a mass of wax, not of grease.
That is the kind of butter that the market is willing to pay us
for. The Jerseyman realized that he was selling his butter at
high prices in London and Liverpool, and he kept right on
trying to improve the quality of the butter.
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Let us lcok at her form. We find the same peculiar form of
the Holstein cow, the delicate neck and the high head, the
openness of bones, the wide separation of the ribs, the sharp
edges of the ribs, with rather a more pendulous barrel, a
wonderful udder, great milk veins, and fine, flat bones.  And
we find that she has a yellow, luscious skin, and is adapted to
the production of a fine quality of milk. But that is not all.
When we wanted to engage in dairying, and make a profit out
of the business, and a market for the crops we were raising, we
wanted to get out of those crops all we possibly could, and we
were told that if we secured Jersey stock and bred to Jersey
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stock it was all that was necessary. We have been fooled, a
good many of us. We have been satisfied simply with the
term Jersey, and thought we had the right machine to do the
work we wanted done. This cow, Jersey Belle of Scituate,
made for five months nineteen pounds of butter a week. That
is a wonderful record, though we have greater. And that but-
ter was of a high quality. Now if we can get cows that will
produce 300 pounds of butter a year, we consider ourselves
fortunate.  That is the figure we are aiming at; that is the
standard, just as 2.30 is the standard for the trotting horse.
When we can get 400 pcunds we ought to congratulate our-
selves, and hug ourselves very closely. It is within the reach
of us all. That is the type of animal that we want. That cow
can carry about with her a vast amount of food, and she has
that great udder, which is what we want. She has a fine neck
and a fine head, and she shows a bony structure, a resolution
and ability to work.

Here is another type of cow, well bred and a pure Jersey.
She is a differently formed animal, a finer animal. She has
fine legs, a small barrel, rather a tucked up belly, and a com-
paratively small udder. Her legs are flat, and you find that
thin, long neck; her neck is too long and her head is too thin.
She shows that she is lacking in durability and strength. A
machine is of no use unless it has strength. This animal shows
in every part physical weakness, lack of constitution. That is
the kind of animals that too many of our dairymen are fooling
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with at the present time. Too many of our farmers have that
class of animals. Her pedigree is correct, her breeding is
straight, but our farmers who are engaged in dairying as a busi-
ness should not simply look to purity of blood without individ-
ual capacity. What we have to aim for, and what we have
to talk about with every farmer and every dairyman in our
State with whom we come in contact, is, that purity of blood
is essential, but that individual capacity and capacity of imme-
diate ancestors is what we must look at. This is the cow that
is causing our creameries to show us that $20 or $30 per cow,
per year, that I spoke of yesterday. We want cows of capacity.
How we are to secure them is very plain,—simply by selection,
breeding and care.

What did we start with? What did our people attempt
to do dairying with, a few years ago, and what were we
brought up with, as the typical cow, and what have we
far too many of in the State of Maine? The cow that we
tried to do dairying with thirty years ago was the old New
England cow. When our ancestors came over and brought
over the first few cows, and lived in the little cabins they erected
on the New England coast, they had hard work to gain suste-
nance for themselves, and the cows lived the same kind of lives
in those cold hovels where they were half frozen, and fed on
the corn stover and wheat straw, and starved through the win-
ters, having barely strength enough to come in with their calves
in the spring, and drying up in the ecarly fall. When we began
to do dairying twenty-five years ago we found we were sur-
rounded by that class of animals. I warrant you that if Mr.
Ellis should tell you the kind of cow he was raised with he
would tell you about this old New England cow. I remember
the kind of cow that prevailed through all our section in my
boyhood. It was this old New England cow, which I have
upon this chart.  Shé developed from her environment into
that peculiar form. What function is developed in the greatest
perfection? The function of self preservation. She had been
made in that way so that she might starve through the winters
and come out alive. We have a homely creature, with a large,
pendulous barrel, so that she might eat enough of this coarse
food, which had so little nutrition in it, to sustain her life. We
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find these long and slim legs so that she might escape her pur-
suers, the dogs and the wild animals. She has a long neck
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and a homely head,—a homely creature that has been made
what she is simply by her association with the men she lived
with.

Cannot you see the reason why we have $20 and $30 cream-
eries in the State of Maine instead of the $60 creameries that
we ought to have? We are simply enjoying this old legacy
that we have not gotten rid of. Or in getting rid of that, in
our ignorance we have adopted somecthing else which is
unprofitable. The farmers have been fooled a good deal, and
they have not been fooled all the time by politicians, but they
have been fooled by cattle speculators. Somebody sent to
Jersey and bought a bull which had a pedigree long enough,
and all the farmers used him. They did not know whether his
grandmother made ten or forty pounds of butter a week. They
did not care for that for he had a long pedigree and a fashion-
able name. They bred to that animal and he has given them
cows peaked in front and peaked behind, with no chance for the
development of the organs of milk production. We must get
rid of them before we can get satisfactory returns from the hay
and grain we are feeding to our animals.

Now, my friends, it is not my purpose to-day to tell you how
to breed cattle, or how to feed cattle, but there is one point
that I want to talk to you about, and I think it is worth more
than anything else I can say, and it is this;—a great deal of
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prejudice exists against the use of the score card in judging
stock. We have these cards, and they have on them certain
figures that are supposed to represent the qualities of the ani-
mals in the various classes, each class having a score card of
its own. OQur farmers distrust it. Too many of them have
an idea that it was gotten up by fancy breeders, by visionary
men, and that it is simply a fashionable arrangement and does
not have to do with the productive or working capacity of
the animal; that it does not represent anything. I do not
know how sincere and capable the men who made the first score
card were, but it has been gradually improved every year and
made into a practical thing, so that by the score card we
can analyze an animal and more correctly estimate its worth.
And while the score card is not correct, it is in a large measure
so. Our judges at the State and county fairs are heing urged
to use it, and I think we should bring every possible means to
bear to have it used everywhere. The score card is simply
based on this fact,—that we are able to judge of the internal
peculiarities and functions of an animal by its external struc-
ture. When you meet a man you look him in the face to sce
what characteristics and peculiarities are reflected there. And
every time a man meets another man does he not judge of the
internal qualities of that man by his external markings and
peculiarities? In just that same way we are able to measure
the productive capacity and the internal qualities and functions
of our animals by their external markings and forms. And for
that very reason an analysis of this score card is worth some-
thing to us.  You know how the score card is made. It is
simply made by breeders coming together and choosing a
committee and finally adopting a certain schedule that shall
represent the various parts of the animal. I have here the
Jersev score card adopted by the American Jersey Cattle Club.
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AMERICAN JERSEY CATTLE.

FOR COWS.

POINTS. COUNTS.

Head—Small and lean; face dished, broad
between the eyes and narrow between the

horns........cooiii i 2] oo,
Eyes—Full and placid; horns small, crumpled,

and amber colored........... ...t O
Neck—Thin, rather long, with clean throat,

and not heavy at the shoulders............. 8 .viiiit
Back—Level to the setting-on of tail........ S
Broad—Across the loin.................... 6] ........
Barrel—Long, hooped, broad, and deep at the

flank.........o i I0| covennn
Hips—Wide apart; rump long.............. o T [
Legs—Short...ccoveriiiiiiin... 2] i
Tail—Fine, reaching the, hocks, with good

sWitch. .o oin i e S
Color and Mellowness of Hide—Inside of

ears yellow..........cn i, 5 ...t
Fore Udder—Full in form and not fleshy..... I3 cevvnnnn

Hind Udder—Full in form and well up behind. 11 | ........
Teats—Rather large, wide apart, and squarely

placed. ... e (o N
Milk-Veins—Prominent.................... Sl
Disposition—Quiet..........oooviiiiii L -3
General Appearance and Apparent Constitu- 10

HOM. v e 10 cevnnnnn

Perfection.......... ... o il 100

In judging heifers, omit Fore and Hind Udder, and
Milk Veins.

FOR BULLS.

The same scale of points shall be used in judging bulls, omit-
ting Fore and Hind Udder, and Milk Veins, and making due
allowance for masculinity; but when bulls are exhibited with
their progeny, in a separate class, add 30 counts for progeny.

It has been modified all the way along. We see at the head
of the list the word “Head.” The head of the Jersey cow is
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to be rather small and lean. First, I want to say that in the
judging of dairy stock of all classes we have four things to con-
sider.  The first thing is the function of the animal,—what
kind of work she is going to do. We know by glancing at the
first chart that the function of that animal is beef production.
Then we have to consider the amount of the product and the
quality of the product, and then the constitution of the animal.
We have to consider these four things,—the kind of work, the
amount of work, the quality of work, and the constitution or
physical capacity of the animal.

As I have said, the Jersey cow should have a fine head,
dished, because the dished face always accompanies the milk-
ing capacity. The face should not be dished simply from the
eye to the nostril, but dished between the eyes, which is an
indication of refinement. Why do we want that fine, high
head, and this dished condition? Simply because in judging
the function we know that she will produce milk and will not
produce flesh because of the structure of the bone. The head
should be narrow at the horns, and have not too great a depth
across the jaw. We want her broad at the eyes, because that
will give her a great brain capacity. The head, taken as a
whole, as you will notice on the score card, counts for only two
points. It does not count for very much, but it shows her
function. The eyes, you will notice, are to be full and placid,
and the horns crumpled and of an amber color. The eyes and
horns together only count for one point in the total makeup of
100, and yet how much stress the farmer ordinarily lays on the
horn. The horn simply shows refinement of bone, which we
can get by passing the hand over the animal anywhere. The
eyes and the horns together go but a short distance in measur-
ing the capacity of the animal.

Next we take the neck. We want a neck that is thin, rather
long, with clean throat, and not heavy at the shoulders. We
find here a neck not too thin, and where it is connected with
the skull it is connected with fair strength. You notice that

where it is joined with the shoulders there is a distinct mark-

ing, very different from the Shorthorn neck. In the Short-
horn cow vou cannot tell where the neck stops and the shoulder
begins because they are so united; they should unite very
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smoothly and cleanly in her. Rut in this animal we want a
distinct connection. An animal with that type of a neck will
devote her food to the production of milk and not to the pro-
duction of flesh. If it is a perfect neck we give it eight points.
If it is a very thih, weak neck, and there is a great depression
at its connection with the skull, and it is cut up too closely in
the throat, we would cut it some,—it would indicate that the
animal was weak, lacking in constitution. By constitution we
mean that vital force that the animal was born with, not some-
thing that has been fed into it; and we want to have as much
of that vigor of constitution as we can, so that the animal can’
consume and digest large quantities of food.

What kind of a back do we want in the Jersey cow? Level
to the setting on of the tail. This refers simply to the line.
Many of our cows have perfectly straight backs, but this cow
upon the chart has not a straight back, and she would be cut;
but how much can we cut her? We can only cut her one point.
The question as to whether that cow’s back is straight does
not count for very much on this score card. Its straightness
of line does not reflect very much of the internal functions of
the animal. In mature cows the back generally is depressed
between shoulder tops and hips.

She should be broad across the loin. Why do we want this
great breadth across the loin? Because we get a broad bar-
rel,—where a good deal of food can be carried,—underneath it.
We want that same broad loin that we wanted in the beef type,
but somewhat sloping, while in the beef type it was level. And
the reason we want this is that underneath the loin are joined
the nerves and muscles connecting with the udder. The organs
of reproduction and the organs of milk production find their
connection here, and if you have an animal with a good, wide
loin there is a large chance for the attachment of muscles and
nerves. The milking capacity of the animal is reflected in
the breadth of loin. TFrom this we are able to judge of the
function of milk production. It is worth six points if it is per-
fect, and if it is imperfect, cut it as much as you find necessary.

Barrel,—long, hooped, broad, and deep at the flank. We
want the barrel long and hooped, with the ribs well sprung,
and we want that barrel carried well up. We want a great barrel
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so that the cow can carry a good deal of food there. We want
it deep at the flanks because of the connection with the milk
producing organs, and well held up at the fore flank. The per-
fect type of barrel counts ten points. We judge of the pro-
ductive capacity of the animal by the barrel, very largely. If it
were a very defective barrel we should have to cut it perhaps
five points, as much as if you took off her head, her eyes, and
something else. Why? DBecause the loss of this perfect barrel
would count for more in the makeup of the perfect Jersey than
a good many of these minor points that fanciers, sometimes,
attach so much importance to.

The legs of the cow should be short, flat and broad, and
should not cross in walking. The legs reflect the fineness of
bone, and indicate the peculiar use to which the cow will put her
food. We want them flat, because she will devote her food to
the production of milk and not of flesh, and we want them broad
as an indication that she has a sufficiently strong, bony structure.
They should also be crooked, because a crooked leg always
accompanies milk production. And the legs should not cross
in walking. How many times vou have seen cows that carried
large udders, and as they hurried along, their legs crossed and
they were constantly switching and pounding the udder. That
is a very great defect; and yet the perfect legs only count for
two points.

The hips should be wide apart and the rump long. The same
reasons could be given for this as for the width of the barrel.
Under the loin and the rump are stored the milk producing
organs and the udder, and if we have wide hips and a long rump
there is an opportunity for a large udder attachment, which
is absolutely essential in great milk producers. These wide
hips count for ten points. If she had hips that were narrow,
and a short rump, she would be cut down four or five points,
more or less, according to the defect. This is valuable, because
it reflects valuable parts.

We come now to the tail. A few years ago breeders asked
for a switch hanging low down to the ground, fine in its makeup,
and black; and they talked more about the tail than about the
udder. They seemed to think that the tail reflected something
in the makeup of the cow. The only value the tail has is to
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reflect the fineness or coarseness of the bone of the animal.
It means the use to which she will put her food, and counts for
but one point. And breeders used to say that you must look
at the roof of the cow’s mouth, and if it was black, and the
tongue black, it made a difference of $100 in the selling price of
the animal. An animal that would sell for $300 if she had a
black switch and a black tongue, and the roof of her mouth
was black, would be cut down $r1o0 if she had the same struc-
ture and these were of a lighter color. We have gotten over
that nonsense; it was a fancy point and did not mean anything.
Next comes the skin. If there is any one point that is not
given its due value on that score card it is the skin. When we
take hold of a cow’s skin we want to take up a handful of soft,
luscious hide. We do not care if it is pretty thick if it is only
fine and soft. You know that in the skin of both man and
animals there are little pores where the perspiration escapes,
and the foul matter is thrown off. If there are a good many of
these going to the surface we find that the hide is soft; and the
closer together and the more active these are, the softer the
hide. If there are but few we find a harsh, firm hide. The
beef animal with a stiff hide is not a thrifty animal. LEvery
dairyman should reject animals with stiff hides. Then, per-
meating all through the solid part of the animal are those little
capillaries that are carrying the food nutrients in the blood
through every part. If the skin is soft and there are a lot of
these pores going to the surface it is an indication that these
little capillaries are in great numbers, and there is abundant
opportunity for the carriage of large amounts of nutrients into
the milk. Some investigator has ascertained the number of
these little drain tubes in the surface of the skin of an ordinary
man, and it is said that there are more than eight miles of
them. The feel of the hide of a cow indicates the peculiar
work she will do. It is the hardest thing to describe. Your
good milker always has a soft hide, although it may not be a thin
one. But beware of a thin, soit hide. When you find a cow
that has a hide that is thin you know that there are lots of
capillaries, that the opportunities for nourishment are ample
and perfect, but you also find that there is lack of vital force and
energy, a lack of stamina. When you feed that animal on the
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full ration that the Director indicated last night, and expect her
to do work for a period of years, she will break down. She is
like that low-priced, nash, light running mowing machine that
would only run one season and then all snap to pieces. You
want an animal that has strength and vigor. The hide counts
for only five points, but I think it is too low. I would give it
ten; but the score card was not made by one man, and I am
glad that it was not. I might be in error, but I believe we do
not place importance enough on the hide. It is the hardest
point to judge—to discriminate between an abundance of con-
stitution and vigor, and a lack of it.

Now we come to the udder of the cow. You will notice that
the fore udder, if it is perfect, is given thirteen points in the
makeup of that animal. Why should it be so? You will
notice that the hind udder is given eleven points and the teats
ten more, so that there are thirty-four points in the makeup of
this 100, in the udder, and only two in the head, and one in the
eyes and horns. Why should such value be given to the udder
and the teats of the animal? Simply because they reflect the
milk producing capacity of the animal very largely. You know
that it is in the udder of the animal that the milk is made. The
blood that is formed in the healthy animal is carried back
through the arteries to the udder, and the udder is filled full
of those little tubes, and as the blood passes through, the oppor-
tunity for milk production occurs; and if there are many of
those little capillaries the capacity for the production of large
quantities of milk exists. The udder is the laboratory where
the cow manufactures milk from the blood, and if we have a
large laboratory, well equipped, we shall have large quantities
of milk. Her first province is to make blood out of her food;
and then the blood, going to the udder and passing through it
is worked over into milk. And we want a long line of con-
nection with the udder. It should reach high up and far out
on the thighs; simply because this great line of attachment indi-
cates that there is an opportunity for the passing in and out
of large quantities of blood. The udder is divided into four
parts. If the fore udder is perfect she is given thirteen points.
What is a perfect udder? The description is that the udder shall
be square and level on its base, and not cut up, and that it shall
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reach far forward. But suppose that the udder is cut up some-
what, as you very often find it? Many of our cows have udders
that are cut up in front, and considerably lower behind. Our
great milk producers often have udders of this peculiar shape.
According to the score card we can do nothing but cut them
down a few points, but I query whether this is right or not. I
think that our breeders are making something of a mistake,
in trying to place Ayrshire udders on Jersey cows. The Jersey
cow has a pendulous udder and does not have the flat udder
that the Ayrshire has; and we are trying to judge them from the
standard of the flat udder, and in so doing are rejecting lots of
grand working animals. I would have the udder flat if I
could, but would not sacrifice a good working animal on this
account. But we must insist on a long line of attachment in
front, so that we may get the opportunity for blood circulation.
The hind udder should extend far up behind, with this broad
connection on the thighs. When that condition exists we
credit it with eleven points. It should be full in form and well
up behind, and the teats far apart and well spread, coming out
of the various quarters of the udder. That is correct, but in
many of our great producers the teats have a tendency to come
out nearer together and not from the corners. Do not, in
your work, sacrifice everything for the Ayrshire style of udder.
Now the milk veins. You know the office of the milk veins
is simply the carrying of the blood, that has passed through
the udder, back to the heart. These veins reflect the measure
of blood that is passed through the udder, and you know that
in great producing animals large amounts of blood must pass
in and out of the udder. This counts for five points.
Disposition—The Jersey cow has been given this quiet dis-
position that she possesses simply because of the kind treatment
she has received. We want a kind animal, and we find that
kind animal in the Jersey when she has been properly bred.
It counts for a great deal. Judging her high for her mildness
of disposition, we know that we are able to secure the largest
measure of milk from her. Do you know how this comes
about; this matter of sympathy with the cow? The Jersey
cow has been bred for a long time, and her calves taken from
her, and man has milked her, until she has gradually turned to
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the man or the boy as her calf. She has accepted him as her
calf, and just so far as he has treated her kindly, she has given
to the man all the milk she is able to produce. And the dairy-
man who comes into full sympathy with the cow, and has suc-
ceeded in fooling her into thinking that he is in reality her calf
gets the greatest flow of milk. 'We have one man at the csllege,
a teamster, who is able to do this. Sometimes the men who do
the milking are sick, and this man comes in. He can get more
milk from our cows than any other man that we ever had, simply
because his touch is so gentle and his sympathy so complete that
they yield to him at once the measure of their lives just as they
yield it up to their calves. We want a cow that is kind and
quiet, and takes readily to the ways of man. This counts for
five points.

Now comes the matter of constitution. That counts for ten
points, and it is worth all it counts for. Unless we have an
animal that has a great deal of vital force and stamina and can
do our work for years we have a machine that is worthless.
Bat, I have talked too long. I have already trespassed on the
next speaker’s time and I must stop.
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BARN SANITATION.
By Dr. F. L. RussiLL, Veterinary at State College, Orono.

Barn sanitation is the subject that has been given us to
speak upon this morning. If any apology is required, it will
be for the manner of presenting it and not for the subject itself.

We have in this State from fifteen to eighteen million dol-
lars worth of stock, and whatever has to do with the health and
productiveness of this vast amount of living property is impor-
tant enough to command our attention. All disease among
our domestic animals does not originate in the barn on account
of unhygienic conditions that exist there, but it is safe to say
that most of it does.

The barn-building world has not stood still while all the rest
of the world has been on the move, although some individual
barns belong to a past age. As we now find them in this State
barns are a comparatively modern invention.

Their development has been a natural result of the improve-
ment in the quality of our flocks and herds, and the great
changes that have taken place in our stock industry during the
past two decades.

Better stock will pay for better care, and the result of much
study and experience has found expression in the modern barn
with all its appliances for the convenience of the owner, and
the comfort of his stock.

With all that has been accomplished there is yet room for the
progressive man to improve on the best that we now have, and
it is apparent that the best is far from common.

We do not intend to discuss barn sanitation from the stand-
point of a radical reformer. We realize that stock is not kept
for its own sake, and any method of care that has nothing to
recommend it but the improved health of the animals is not
likely to be generally adopted unless the expense involved will
pay.

We wish to discuss the subject from the standpoint of the
man who has his living to make and wants it to be a good liv-
ing, easily gained. We presume that includes most of us.
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To the degree in which our dairy cow is removed from the
type of the physically well-balanced, self-supporting natural
cow into the modern milk machine, she is dependent upon and
will repay the same kind, intelligent care that has been instru-
mental in her development.

It is only possible in a general way to indicate what that care
should be. The owner must have a good endowment of brains
of the kind that is sometimes termed good horse sense in order
to make the most of his individual opportunities. Our dumb
servants are not all made of the same clay, or turned out of the
same mold. As their individual characteristics differ so must
they each be cared for according to their individual needs. No
universal rules can be rigidly enforced under all the varying
conditions of individual peculiarities, and environments. What
is best for one set of conditions may not give the best results in
another place, and under different circumstances.

We would say then that native good sense on the part of the
care-taker is the first essential, but for the highest efficiency
this natural endowment should be well cultivated by familiarity
with the experience of others, and by considerable individual
experience,

The native cow is endowed with brains enough to meet the
needs of her own existence, but it requires an intelligent man
with good training to use to the best advantage the high type
milk and cream producer that satisfies our conception of a
good cow.  The machine itself, while it may be highly
esteemed, cannot be regarded as of more value than that which
it is capable of producing. Much thought, care, and intellect
have been put into the development in order that we may have
animals that will pay for care, and if the highest returns can be
obtained only at the expense of the animal itself, the end will
justify the means. It may be worse for the cow but better for
the owner. The looms in our cotton and woolen mills can be
run so slowly and cared for so painstakingly, that they will
last indefinitely, but it does not pay to use them in that way.
To return the largest dividends they are run at a high rate of
speed by skilled operators, and are soon worn out. We must
make our animals serve us, and not be slaves to them while
getting no profitable return. We must make them pay for
what we do for them, and a good profit besides.
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If they have been wisely used and have worn out in the using,
we can afford to fill their places with, at least, as good animals.
It is not a valid argument against warm stables and high feed-
ing that the cows soon break down. That method of feeding
and care that gives the greatest net profit must be regarded as
wise, no matter what the fate of the cows may be. Let us sup-
pose that a cow be kept under the best hygienic conditions
with the end in view of keeping her in the highest state of phy-
sical vigor.  Let no pains be spared to attain this end. We
would have to create a sort of artificial, perpetual June for her,
and this in a climate where there is quite as much December
as June. If we succeeded in our endeavor we might expect
this highly favored cow to live to ripe old age. But who is to
pay the extraordinary expense involved in such elaborate care
as would be required? We think it would have to be her
shorter lived sisters who have been kept at work on a paying-
for-what-they-get plan. Do not mistake my meaning. The
best sanitary conditions are always worth something and should
be obtained if the cost is not too great. We are not here to
advocate any system that will not bear the test of practical use.
If the best conditions are not practicable, get the best you can.
In these times of close competition we must have the best
stock obtainable and give it the best care that under the cir-
cumstances it can pay for. The better the stock the more
painstaking care can be wisely expended on it. Just what that
care shall be each man must decide for himself, according to
his individual circumstances.

In considering barns as a shelter for stock we have to regard
them as necessary evils.  Necessary because of our climate,
evil because it is impossible to keep stock in even the best of
barns without in a degree endangering its health and vigor.
The barn problem to be solved is how can we make our barns
convenient and satisfactory shelters, and not at the same time
have them sources of danger from diseases. Along this line
we are not prepared to advocate much that is new, but perhaps
some things that are not common. There are barns that
exemplify the best that is known of sanitary requirements as
far as is practicable. There are more that follow behind this
knowledge, some a long way off. With the best interest of our
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stock industry at heart we ought to aim to make the exceptions
the rule, and the only way to do this is to keep trying.

Within our remembrance much has been accomplished.
The barns are now not common that were constructed so as
to exclude only the coarsest of the cold while freely admitting
wind and snow on every side. In avoiding its defects some
have fallen into the opposite extreme, which is quite as objec-
tionable, and have shut their stock into air tight structures
with nothing to recommend them but their warmth. The ideal
barn, it seems to us, should have all the good qualities of these
extreme types, and avoid their objectionable features.

Pure air is cheap and always available. It is also too essen-
tial to animal life to be lightly dispensed with in our barns. On
the other hand it costs something in the shape of feed to warm
up frozen air. So too much of it must not be admitted.
Warmth we must have. Light must also be provided. It is
as essential as warm air.

To have pure air it must be admitted from the outside. We
do not know any feasible plan for manufacturing it on the
premises.

How to best admit this air is a problem that we think has
not yet been solved. The amount needed depends upon the
animals and is a very constant quantity. When it is extremely
cold outside and the wind blows briskly it may be difficult to
keep out an excess of air that will constantly enter every crack
and crevice. But when the outside temperature is nearly the
same as that on the inside, and no wind is blowing, it may
require that every window and door be opened for sufficient
ventilation. Thus with constant changes in the outside condi-
tions, it is not a simple matter to admit just the needed amount
of air at all times.

The supply of fresh air must be constant, but the means by
which it is obtained must in some way be controlled,so there will
always be enoughand never a great excess. We know of no seli-
regulating arrangement for accomplishing this. It can only
be accomplished by constant and careful attention. Whether
the air be admitted through windows and doors or through
specially constructed ventilating shafts is immaterial, provided
it is admitted and care is exercised that no animal shall be ren-

I3
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dered uncomfortable by standing in a draught. It should also
be borne in mind that fresh air will enter most readily on the
windward side with an opening for the outward blow of second-
hand air on the opposite side. Each mature cow needs not
less than 3,200 cubic inches of new air each minute. This is
over 2,600 cubic feet in the twenty-four hours, and the supply
must be constant. She cannot get a day’s supply during the
few minutes she may be in the open air getting the water she
needs.  Neither can she get it during the day and then be
sealed up for the night to constantly use the same supply. She
can drink enough in five minutes and eat enough in two hours
to satisfy her needs for a day, but fifteen or eighteen times a
minute, nine hundred times an hour she must have her supply
of fresh air. And this each hour in the day, and each day of
her life.

The air once breathed is poison if breathed again, so it
must be gotten rid of, warm though it may be. If we
could devise a feasible method of saving this heat without
retaining the bad air we would be doing a great deal for the
dairy interests in such climates as ours.  There is one cheap
source of heat that is seldom sufficiently appreciated. We
refer to the direct heat from the sun. A few clean windows on
the sunny side will admit a very appreciable amount of heat
during a sunny day. You may say there is loss of considerable
heat through these windows during cloudy days and nights.
But we have learned to prevent much of this loss in our houses
by means of double windows for cold weather. May it not be
true that it would be wise to adopt the same expedient in our
barns, or accomplish the same end by means of tight wooden
shutters to cover most of the windows when the sun does not
shine? Again we would ask if there are not many so situated
that they would find it economical to raise the temperature in
their barns a little during the coldest of the weather by means
of a wood or coal fire. We have no doubt that it would pay
many to provide one room, at least, in their barns that can at
any time be made entirely warm and comfortable for sick or
wet animals. It will sometimes be the means of saving a life
that could not otherwise be saved. Blankets as a means for
keeping our stock warm are worthy of consideration in special
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cases, but for constant and general use they are open to the
objection of expense, and they do not satisfactorily protect all
parts of the body.

In regard to the matter of keeping our barns warm the prac-
tical question is constantly arising whether we shall keep our
barns well ventilated and cold, or warm and foul. There is
no question in our mind but that, from the standpoint of health
alone, we had better secure pure air even at the sacrifice of
much heat. Nature has provided a way by which our domestic
animals can keep warm under extreme conditions of cold.
Their hair which lies smooth and slick on a warm day will be
rough and stand out on a cold day. There is no doubt but the
rough coat is warmer than the smooth one, and their exposure
to the cold will demand more food to maintain a normal tem-
perature. For the sake of profit, however, we believe it pays
to keep animals in fairly warm quarters, and if they cannot be
obtained at less expense in some other way it may be advisable
to risk the health of our animals in a poorly ventilated barn.
From a health standpoint dark barns are to be avoided. Direct
sunlight undoubtedly has a beneficial effect. ~ The reason for
this may not be entirely clear, but our cattle and horses evi-
dently appreciate a sun bath. Direct sunlight is fatal to many
disease producing germs. It is a well established fact that the
tubercle bacillus is quickly killed when exposed to direct rays
of the sun.  This fact alone furnishes sufficient reason why
sunlight should be freely admitted to our dairy barns.

Food of a kind adapted to the nature of the animal in suffi-
cient quantity, with excess, is essential to health.

Without entering deeply into this phase of the subject we
would refer to two or three points in connection with feeding
animals that bear closely upon their health. Animals are crea-
tures of habit, and established food habits should not be lightly
interfered with. A sudden and extreme change in the quality
or quantity of food often results in a serious disturbance of
health.  Disregard of regular times of feeding keep animals
restless and uneasy. Certain foods are constipating and others
laxative in their effects. By a judicious combination of differ-
ent kinds of feed the action of the digestive system can usually
be maintained at its best.  Individual characteristics make it
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necessary to vary our method of feeding to suit individual cases.
Some animals will require frequent feeds of laxative foods.

The question of a water supply is an important one. Water
may be far from pure and healthful and still look and taste well
when freshly drawn. Many wells on account of their location
are little better than cess-pools for the drainage from house
and barn. It is safe to regard old wells with suspicion if they
are located near buildings. This is particularly true if the
wells are shallow. All the water that finds its way into wells
passes through surface soil, and if the soil through which any
given well obtains its supply of water is saturated with organic
matter from kitchen waste or human or animal excrement,
the organic matter finds its way into the well and contami-
nates the water. If the amount of contamination is slight and
considerable water is drawn from the well it may not be a very
serious matter. There is a very simple method that is also
very satisfactory by which the purity of the water may be
tested. Partially fill a perfectly clean bottle with the water to
be tested, cork it tightly and sct it in a warm place. If it
remains clear and free from disagreeable odors it cannot contain
much organic matter. The old wells on many farms may be
regarded in the nature of of an incumbrance. If every man that
sells a farm would reserve the well and remove it with the per-
sonal property, it would often be fortunate for his successor.
It has always remained where it was first located. Successive
owners have rearranged the buildings but never disturbed the
well. What was once a good location may now be a very poor
one.

To insure a good water supply it is necessary to dig a new
well. If possible this should be located on high ground, remote
from buildings and connected with the buildings by means of
galvanized iron pipe. Thus a good supply of water may often
be obtained without pumping, which is a matter of great
importance.  Sometimes good water can be obtained from a
poorly located well by lining it nearly to the bottom with a
good cement, or in some instances attention to the source of
the contamination will remove all danger irom them.

The ideal method of watering stock, from a sanitary stand-
point, is to allow them f{ree access to pure water. By this
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method they are always satisfied, and never in danger of drink-
ing too much at one time. But there are objections to having
water before cattle in the barn all the time which have never
been overcome. It is so difficult to keep the water and drink-
ing fountains before the cattle entirely clear that thev are often
in a very objectionable condition.

The stalls also are often wet from the slopping of the water.
Again, closely housed cattle are benefited by even a few
minutes unrestricted freedom in the open air—a benefit that
they lose when the water is carried to them. To supply feed,
water and shelter for our stock is not sufficient. For the best
results in health, and other regards, each animal should be kept
dry, clean, and contented. = We must leave nothing undone
that would add to their comfort.

These animals that we have in a measure created for our use
have some claim upon us. We cannot ill-treat, or neglect
them. Their happiness and well-being is in our hands. We
must give them intelligent care or they suffer for our ignor-
ance. We must care for them as well as we are able, accord-
ing to the best knowledge available to us, for we have no right
to do less, and because our own interests demand it. Too
much emphasis cannot be placed upon the importance of entire
cleanliness in relation to all the surroundings and the arrange-
ment of the stock barn. This is perhaps of more importance
in these days of co-operative creamery enterprise than ever
before.  From a pecuniary standpoint it is of the greatest
importance. It is a matter that each patron of the creamery
is interested in. Failure in this direction on the part of one
affects the many. Those creameries that are able to enforce
rigid rules in regard to cleanliness of stock, barns and dairy
appliances have the advantage in the butter markets. It is
impossible for butter that is made from milk that starts from
a filthy barn to reach the highest markets. Conn’s bacillus 41,
or any combination of bacilli, cannot remove the taint with
which milk leaves the filthy, bad-smelling barn.

The same general principle holds in the care of sick animals
that pertains to the care of the well. They must be kept comfort-
able. Very often the sick animal is not worth the time, care and
thought necessary to restore it to health, but if any treatment
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is considered advisable, remember that good nursing is often
the most important treatment, sometimes, in fact, the only
treatment that is necessary or of any value. The comfort of
the animal must be studied and promoted in every way possi-
ble. Do nothing merely out of sympathy, simply because the
animal is suffering and you want to do something for its relief,
but let all your efforts be suggested by good sense, and have
a reason behind them. When you know of nothing that you
can do to help the patient it is usually best to do nothing.
Give nature a chance to co-operate with your most intelligent
effort. Do not balk her efforts by interfering unreasonably.
It is quite as well to be very saving of your medicine. Medi-
cine has its place and is frequently necessary, but it is an edged
tool that should be handled with great caution. Medicine
that is powerful enough to be of any use in an emergency is
powerful enough to be injurious when unnecessarily admin-
istered.  We fully believe that if all the drugs enumerated in
the pharmacopoeia were sunk in the bottom of the sea our sick
animals would be better off, but we should pity the fishes. It
is a safe rule never to give any medicine at all without having
a well grounded reason. Those medicines for which inter-
ested quackery claim everything, proclaming them far and
wide as cure-alls for all kinds of unrelated maladies, had bet-
ter be left severely alone. They are advertised solely in the
interest of the manufacturer.  You take more risk in using
them than in doing without them. The height of unreasonable-
ness in relation to the use of medicine is reached when extrava-
gant prices are paid for mildly harmful drugs to feed to well
animals to keep them well or render them the more productive.
Better invest your money in lottery tickets. There is a thou-
sand more chances of getting it back.

The whole question of barn sanitation is complicated by
existing conditions that are more or less permanent in their
nature. Could each of us choose the location for our buildings
and construct them ourselves we might have things more nearly
as we like. This is not always possible. Yet cannot some-
thing be accomplished? Do we not often submit to circum-
stances that we ought to control? Do we not sometimes get
into the ruts and fail to do as well as we know because we are



DAIRY MEETING. 199

accustomed to do otherwise? Sometimes, perhaps, because
we cannot have everything as we would like it, we fail to make
some improvements that are entirely within our reach. That
man is to be pitied who thinks he has reached so near perfec-
tion in the line of his calling that he does not deem it worth
while to consider any further improvements. The world moves
all the time, but man may stand still. The farmer who will
keep in the van of progress in this the last part of the nineteenth
century must be able to appreciate his needs, and leave no
effort unexpended to meet them. If our barns are not well
constructed they must be improved. If we have been looking
for the best returns without payving attention to the best means,
we can be but disappointed.

EXPERIMENT STATIONS AND THE DAIRY
INDUSTRY.

By Prof. CuaarrLes D. Woons of Orono.

My. President, Ladies and Gentlemen :

Mr. Levi, the clothier on Chatham Square, had occasion to
o0 out of the store for a little while, and there was no one to
leave but his boy, his son Isaac. He said, “Now Isaacs, my
som, I haf to go up de shtreet a liddle vile, and here I leave you
mit de shtore. De goods, dey is all marked so very plain.
Upon each check you find a dot, dat means $1.00; two dots
mean $2.00, three dots mean $3.00, und so on. Isaacs, if some
customers comes in, you sells dem de goods.” He went up the
street and was gone a while, and when he came back he said,
“Isaacs, my boy, haf you sold some goods?” “Yes, I haf sold
some pantaloons.” “How much have you received?”’
“$12.00.” “‘$13.00! Dere vas no pantaloons in de shtore dat
vas more dan $6.00!” The boy took up the check,—“One dot,
one dollar, two dots, two dollars, three dots, three dollars, four
dots, four dollars, five dots, five dollars, six dots, six dollars,
seven dots, seven dollars, eight dots, eight dollars, nine dots,
nine dollars, ten dots, ten dollars, eleven dots, eleven dollars,
twelve dots, twelve dollars, thirteen dots, thirteen dollars.”
“Oh! my son Isaacs, Got bless de flies!”
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He got there by chance. The farmer has been trying to get
there by chance; sometimes he has arrived, oftener he has not.

THE FIRST EXPERIMENT STATION.

I have found in talking with people that there is a more or
less confused idea as to what experiment stations have done,
and are doing, and should do for agriculture, and I have
thought that perhaps it would be worth our while to review
very hastily the experiment station movement in the world. It
was less than 50 years ago, in 1851, that some German farmers
in the village of Moeckern, near the city and university of Leip-
sic in Germany, believed that the agricultural situation was
such in their particular vicinity that if they were going to get
along and make a margin of profit it was necessary to call
science to their aid. Liebig in Germany, Boussingault in
France, and Lawes & Gilbert in England had been working
along on some of these fundamental scientific problems, and had
in a sense blazed out the path which these farmers at Moeckern
proposed to follow. They got together, called a chemist to
their aid, and later on, with the aid of the government, founded,
in 1831, the first agricultural experiment station in the history
of the world. They made the mistake that the most of us
farmers would make if we were going to establish an experi-
ment station, they established it on a farm. We have gone
along making the same mistake, having an experiment farm as
a part of our experiment station equipment, and perhaps for
some reasons it is advisable. But the best work that experi-
ment stations are doing in agriculture is not done upon the
farm, paradoxical as it may seem. This experiment station
near Leipsic did so much good that another experiment station
tion was soon established in Saxony. Although the first station
was started in 1851, in 1856 there were five stations in Ger-
many; in 1861 there were 15 experiment stations in Germany,
in 1866 there were 30, and to-day in Europe there are consider-
ably over 100 experiment stations.

Under the conditions which existed in America we did not
for a long time meet the same problems that had confronted
the German farmer. It was onlyin the older parts of our country
that we were experiencing the need of an improved agriculture,
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In 1875, when the Connecticut Legislature came together, Mr.
Orange Judd, the founder, and then proprietor, of the “Ameri-
can Agriculturist,” who was living at Middletown, Conn., made
a proposition to the board of agriculture and through them to
the legislature, that if the legislature would appropriate $2,800
for two years for an experiment station, he would personally
give a like sum, and the Wesleyan University would place the
services of their professor of chemistry, and their laboratory, at
its disposal. The legislature accepted that offer, and thus the
first experiment station on American soil begun its work 21
vears ago the first day of last October. That work justified
itself, so that at the end of the two years for which the appropri-
ation was made, or rather, before the end of the two years, as the
legislature met in one year from the following January, they
made an annual appropriation of $7,000.00 for the continuance
of the experiment station. The Connecticut experiment sta-
tion was begun in 1875, and has continued and is continuing
at the present time, being one of the very best as well as the ear-
liest of the experiment stations. This station proved so suc-
cessful that soon after one was established in North Carolina,
another in New Jersey, and so on until in 1880 there were four
in this country, and in 1887 there were 17 experiment stations
in 14 different states, some of the states starting two or more.
In that year (1887) Mr. Hatch of Missouri, who was a member
of Congress, introduced a bill which has come to be known as
the Hatch Act, whereby $15,000 annually was appropriated by
the national government, under certain conditions, for the estab-
lishment and maintenance of experiment stations in every state
and territory which would take advantage of this grant. This
Hatch act called into existence very many new stations, so that
to-day there are in our country over 30 agricultural experiment
stations.  The agricultural experiment station movement has
spread to every continent, so that to-day there are experiment
stations in South America, Asia, Africa and Australia, as well as
in America and Europe.
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ARE EXPERIMENT STATIONS PROFITABLE?

In the United States, as I have said, there are more than 50
experiment stations, with over 500 men working along the line
of agricultural investigations; and it costs considerably over
three-fourths of a million dollars to support these stations.
Now the question naturally arises at once, Are the stations
doing anything to justify this enormous expenditure of money?
When the first experiment station was established in Connecti-
cut it was established more especially because of the abuse of
the fertilizer trade, and in the first year of the existence of that
experiment station it saved to the farmers ten fold more than all
of the money which the state of Connecticut has put into experi-
ment station work. The information which has been given on
the spraying of trees for fungi and for insects, alone, has more
than paid, in my opinon, all of the costs that the experiment
stations have been to the states and to the national government,

We are quite familiar with the Babcock test. That was the
invention of an experiment station worker. It was given to the
American public by Professor Babcock.  If he had placed a
patent upon his apparatus the income would have been enor-
mous, and the price, of course, would have been correspond-
ingly high. He gave it to the American public, and that gift
of an experiment station worker is worth to the dairy industry
of America, in my opinion, every cent that the experiment sta-
tions have cost this whole country, even if they had never con-
tributed anything else. So I think there is but one answer to
that question, and that is that the experiment stations are pay-
ing a hundred fold on their investment.

There is one other reason why it seems to me that an agricul-
tural education, and the experiment station itself, is justified on
a higher basis than on the dollar and cent basis. It has elevated
farming; it is bringing farming to a scientific basis. Twenty-
five years ago you heard people everywhere in the rural dis-
tricts spoken of as hay-seeders.  You have not heard it for
years, and you have largely to thank three things—the agricul-
tural college, the experiment station, and the grange.
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THE KIND OF WORK STATIONS ARE DOING.

Now I want to say a few things as to what an experiment sta-
tion may do, or what the function of an experiment station is.
In the first place the experiment station is for the farming class.
If you want to know anything about agriculture at any time,
so far as your experiment station can answer your questions, it
is ready to do it. It is ready to do it in the bulletins which it
distributes, in which it tries to treat of the subjects of the farm
in language that the ordinary farmer can understand. The
experiment station is also at your service when any problem
comes up in regard to feed. If you want to know something
about yvour rations, you have simply to address a letter to the
Director of the Experiment Station and you will get what we
can give you. We are not infallible by any means, and agricul-
ture is not a thing of rule. One cannot lay down definite laws
for it, one can only establish certain general principles, and
every man has got to work out his own solution for himself, but
the station is there to help him.

Now we will speak of some of the problems which the exper-
iment stations undertake. They explain the tillage of the soil.
“The tillage of the so0il,” you say, “We know all about that.
We till the soil to kill the weeds.” Bless you! That is the least
important thing. The weeds are a blessing, because, they have
made us till the soil. In the experiment stations scientific men
began to study why it was an advantage to till the soil. T have
seen a woman, when she had a plant in a dry time and thought it
was necessary to carry it over the dry spell in some way, go out
and pour a little water around it. She was making that plant
lose what little moisture it had. If she had stirred up the soil
she would have enabled it to retain the moisture. The oil in a
lamp travels up the wick, goes up the little tubes. If you take
a glass tube and put it in a tumbler of water, the water will
climb up the tube, and the finer the tube the higher the water
will rise. There is a force of gravity which is pulling the
water down, and there is another force, the force of capillarity,
which is pulling things up. The soil is full of little tubes lead-
ing down to the water below, and this water is continually going
up through the tubes and evaporating. But if we mulch it or
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go over it with a hoe we cut off all these little tubes, so that
the water will not pass off into the air. That is one of the
things that experiment stations have brought to light. They
are studying the nature and the action of manures; the culture
of crops; the food and nutrition of domestic animals and of
man; the production of milk, butter and cheese; the diseases
of animals and plants; and indeed, whatever the farmer needs
to know and science can discover, it is the purpose of the exper-
iment stations to disclose.

FERTILIZER AND OTHER INSPECTIONS.

Among other things, experiment stations are doing police
work; such as the fertilizer control, the inspection of creamery
glassware, and things of that kind. The resources of our
experiment station are from the Hatch fund of the United
States, and this fund cannot be used for police work. It is
given for the purpose of investigation. You may say that this is
investigation, but it is not; it is simply finding out whether a
thing is a fraud or not, and that is not investigation. So when-
ever we have any work of that kind to do it is necessary that in
some way the station be paid for it. In this state that is accom-
plished by making the manufacturers or the dealers pay a
license fee. In the case of the creamery glassware, the cream-
ery or the dealer pays for it, and the purchaser of the apparatus
pays for it also in the added price that is put on for the cost
of the inspection. Your experiment station does make some
studies along the line of fraud, because it has to pave the way
for good law. For instance, the experiment station finds that
cotton seed meal is coming into the State which does not look
natural and right. They examine it and find that instead of
containing 40 per cent of protein it contains only 20 or 25 per
cent, and they call the attention of the board of agriculture to
the fact that a fraud is being perpetrated and suggest that we
have a feed control; and if the legislature thinks it wise to
entrust this control to the experiment station it is taken up.
But all such legislation must carry an appropriation of some
kind, because the experiment station, running on the Hatch
fund, cannot undertake our police work with the use of those
funds, else down at Washington they will be calling the director
of your station up and asking, “What meaneth this?”
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WHAT STATIONS SHOULD DO.

While the experiment station has a right to do all kinds of
work which are of a public nature, it has only in a very limited
degree the right to do work which is of a private or individ-
ual nature. Naturally, in connection with the fertilizer control
we analyze a good many samples of fertilizers sent us by farm-
ers, for their own knowledge. We are not asked by law to do
this, and it is not our duty to do it, and if there was enough
of that kind of work coming in to interfere with the regular
work a line would have to be drawn.

There are various kinds of problems to be studied in agricul-
ture, and in my opinion an experiment station has very little
business to undertake the solution of problems which the
farmer himself can solve. There are some investigationswhich a
station might undertake which are simple and easy, as a variety
test, for example. We may wish to know whether this variety or
that variety of strawberry is better, this or that variety of
apple. Now while an experiment station can do work like this
for you, in my opinion it is not very valuable work. There
are also field experiments, to ascertain the effect of this or that
fertilizer. That is legitimate enough work for an experiment
station, but rather low grade work, not very valuable work.

We can study problems connected with feeding, work that is
instructive and valuable, but not the best kind. An experiment
station should not confine its energies to work of that kind, it
can undertake still higher problems to advantage. It is neces-
sary that we find out, in the use of our cattle foods, how much
of the nutrients is digested. These experiments are more
complicated and more expensive, but you readily see their
advantage. We want to study the fungous diseases and the
injurious insects. You understand the need of those things,
they are valuable and the station must do them.

ABSTRACT INVESTIGATIONS.

In my opinion the best work that experiment stations are
doing is along the line of abstract inquiry. Sometimes if you
go into an experiment station you will find that they are doing
work which, no matter how much they try to explain it to
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you, you can not exactly understand. In the Connecticut sta-
tion Dr. Osborne has for years been studying the nitrogenous
constituents of different seeds and grains. That is a desirable
thing to do. In Connecticut again, at the other station, they
have been studying the bacteriology of milk and cream. And
at that station they are making abstract experiments with the
respiration calorimeter.  That kind of work is valuable and
necessary, and in my opinion the best kind of work. It was
said here yvesterday that it had been demonstrated that certain
kinds of plants could acquire nitrogen from the air, the legumes.
That work was begun in Middletown in 1881, and I am very
certain that if any of the farmers that are present here could
have seen all the fussiness of that work they might have said,
“That is what you are here for, is it? Drawing good salaries
and fooling away your time.” And yet that kind of work was
necessary in order for us to know that plants get nitrogen from
the air. They had to grow in a soil which contained absolutely
no nitrogen and in dishes which contained absolutely no nitro-
gen, to demonstrate this.

It would have seemed a little bit absurd to you, perhaps, if
you had gone into the laboratory in Massachusetts and seen a
man carefully studying and making measurements of the size
of the mouth of a gipsy moth, and yet it was a very important
thing, showing how necessary it is to know everything about
the animal that we are to fight. They sprayed their trees
with Paris green, and those fellows went along and ate
up the leaves and did not die.  Paris green is supposed to be
a poison, and immediately the thought came that the dealers
had fooled the commission, and sent them something that was
not Paris green; but chemical examination showed that it was
all right; and then by placing some of that Paris green under
a microscope and measuring the diameter of the particles, it
was found that the particles were bigger that the mouth of the
gipsy moth, and he could not get the Paris green into his
mouth no matter how much he ate the leaves. This difficulty
was easily remedied by grinding the Paris green finer.

Here in our own State the study of the life history of the
apple maggot (Trypeta Pomonella) which Prof. Harvey made,
was necessary in order to know how to fight it. Prof. Harvey
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had to study it in all its relations, in all its life history, from the
time when the fly lays the egg to its development in the apple.
It was found that there was only one vulnerable point, and that
was just after the apple had fallen and before the worm had a
chance to crawl into the ground. The same thing is true of
the currant worm, which goes into the fruit of the currant. So
that a study of that kind, which is thorough, painstaking study,
and which may seem to have no direct application, is among the
important work which experiment stations are doing.

The study which Prof. Osborne is making of the protein of
wheat, peas, beans, and other grains is necessary in order that
we may get at a fundamental knowledge of the science of nutri-
tion. Yesterday you had hung up before you some charts
that you thought were complicated; they were the simplest kind
that you can possibly get, because on them the nitrogen con-
stituents were simply called protein, and when you speak of
protein you cover a multitude of things, things that are very
diverse. And vet to make it simple and easy to the compre-
hension they are all grouped together and called protein. We
think when we commence to understand what protein is that
we have got at the solution of the mystery, just as Mr. Hux-
ley thought that protoplasm was the foundation of all life, and
that it was a simple substance; but it was found that protoplasm
is composed of dozens of different things. And so with this
protein; it consists of large numbers of compounds. We have
come to make a little bit of a classification, as albuminoid and
non-albuminoid, but we must know more than that. We must
know exactly what proteid we are talking about; and it is such
investigations as those of Dr. Osborne, that do not seem to
have any special bearing, that have the greatest value to us.
They are equally important to Maine and to Germany. You will
find this work being printed in German periodicals just as much
as in American periodicals, simply because it is so important.

BACTERIA OF MILK.

The same thing is true in the study of bacteriology. When
we began at the Storrs Station, nine years ago, to study the
bacteriology of milk and cream, creamery men and farmers
believed that the ripening of cream was merely the souring of
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the cream. And there were acid solutions in the market, lactic
acid, etc., which people could buy and put into the sweet cream
to prepare it for churning. But Dr. Conn’s investigations,
starting from work which had been done in Germany, very
speedily showed that this fermentation was a very complicated
thing,—that very minute plants assisted in it, and were indeed
the chief factors, the active principles, in it. Dr. Conn went
on studying pure culture after pure culture, getting this bac-
terium and that bacterium out by itself so that he could find out
the different kinds that were in the milk, and whether they were
in the milk as it came from the cow, or whether they were added
afterwards. But before it was possible to make any practical
application at all it was necessary to make a long extended
series of investigations of a purely scientific nature, which would
seem not to lead to practical results. He found that not only
the souring of milk, but the ripening of cream was due to these
organisms, and that some organisms affected the cream but
very slightly, others gave a good flavor, and still others gave a
bad flavor to butter. He found that bitter milk, which is a
trouble at certain seasons of the year, is really caused by an
organism instead of feed; that ropy milk is due to the same
cause.  During his investigations one of those incidents
occurred which seem so exceedingly strange. He was hunting
for a bacterium, which, put into cream from which all other
organisms had been excluded, would make butter of a fine
flavor, and he had been tolerably successful. But in 1893 I
happened to be a judge of the food exhibit at the Chicago
Exposition, and it became my duty to go over into the Uruguay
section and look at some canned milk,—whole milk that had
been canned—to see whether it should have an award or not.
I tasted it, and it was the strongest, bitterest kind of milk that
I ever tasted. It took three hours for the taste to get out
of my mouth. In another part of the Exposition we had a
bacteriological exhibit, and I carried two cans of the milk there
and said to Mr. Estes that I wished he would make some cul-
tures and see what organisms were present in that milk. He
found there were four or five organisms that had escaped the
sterilization, and one of those from Uruguay was found to give
the finest flavor to butter of any organism which had ever been
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found and gotten out separately. It is now upon the market
and 1s known as Bacillus 41, or Conn’s Butter Culture. That
is the way it came about. It was in a sense accidental, and yet,
it could never have come about but for the years of painstaking
study which preceded it.

THE RESPIRATION CALORIMETER.

We talk about the rations which animals should have,—
“take 100 pounds of Class 1, and 100 pounds of Class 3, and mix
together and feed six to eight quarts,” as Dr. Lindsey told you
vesterday; but we have got to get at this not by feeding experi-
ments, but by finding out the needs of the animal.  And in
order to do that, what are called respiration experiments have
been made. Take a box and place an animal in it and shut
him in perfectly tight, and pump air into the box, analyzing
the air when it goes in and when it comes out, and you get some
idea of the respiratory products. Then we can analyze the
food and the excrements and find out how much has been
assimilated. DBut we have got to know a good deal more than
that. Dr. Lindsey told you that the fat, and the starch, and the
sugar are used to give energy and heat. We must get at the
heat, and we have the calorimeter by which we measure fuel
value. And we must know if the fuel value as measured out-
side of the animal corresponds at all with the heat produced in
the animal. The station at Middletown has been working for
three vears on a respiration calorimeter. It consists of a cop-
per box, with a wooden frame, surrounded by a zinc box, an
air space, a wooden wall, another air space, and another set of
wooden walls. It was so constructed as to shut off the animal
from the heat of the outside air. A complicated series of
experiments were carried on, whereby it was possible to meas-
ure one ten-thousandth of a degree of heat, and a painstaking
analyvsis was made of all the air which went into the box, and
a system of cold water arranged to carry off the heat. These
experiments involved a large amount of complicated apparatus,
which I could not make clear to you without drawings, and an
enormous amount of work. It takes twelve men to handle
that apparatus. This has been going on for three years, and
no results have been obtained yet which can be dignified by

14
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the name of results. And yet that work, which is of such an
abstract nature, is the kind of work that experiment stations
must do in order to get at the fundamental problems which
underlie feeding. I believe that the stations which are doing
this abstract research, are the stations which are doing the best
kind of work for agriculture.

Sometimes men will say, “Why don’t you plant a tree and
watch its growth, and see what the effect of certain treatment
is?” My reply is, “You can plant it just as well as we can.
You can try those things just as well as we.” The function of
an experiment station, that which will give the most to agri-
culture, is not to do the things which farmers can do themselves,
but to try to solve the problems which the ordinary farmer,
unaided, could not solve at all. We do not begin to realize the
value of this abstract inquiry. The station at Middletown may
absolutely fail in that experiment with the calorimeter, and
“All that money will be thrown away” you will say. It has not
been thrown away, because the failure of getting at the prob-
lem from that side will lead men to get at it from another side;
we must solve these problems which underlie practical agricul-
ture. If the eye had the power to follow the food as it passes
into the stomach and becomes digested; passes into the circula-
tion and becomes assimilated, and thus becomes a part of the
body; and is finally broken down and excreted by the kidneys,
the lungs and other organs, we would not need to have such
experiments. But we must get at these things by complicated
investigations, and that, in my opinion, is the kind of work that
the experiment stations are doing which in the long run will
count for the most.

CATTLE FEEDING.

Now, have the experiment stations accomplished anything
along the line of the dairy industry? I want to submit a few
things. We have learned, among other things, pretty clearly
what the function of food is, and what the functions of the dif-
ferent classes of nutrients are. This came from slow, pains-
taking investigation. Liebig paved the way. He made certain
suggestions as to the use of food, and, with one notable excep-
tion, his suggestions were very good. He made a mistake as
to the value of protein, but that has been corrected. Now, in
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regard to the function of food, Why is it that we feed certain
kinds of food? We fed hay, and then we commenced to feed
corn meal; and then we commenced to study the composition
of feeding stuffs, and we found that the reason why sawdust
was not a food and bran was, was that sawdust did not have
certain nutrients in it, and bran did. And the chemist found
out that all of these things which we use for food contain cer-
tain great classes of substances which we have grouped together
as protein, as fats, as carbohydrates. So that fundamental
knowledge which came to us was very important. The next
thing which the experiment stations have given us, along feed-
ing lines, is a knowledge of the digestibility of foods. We have
found that some things are much more valuable as foods than
others, and following along this line we have made observations
to get at what animals require. We do not know yet the
exact physiological requirement of the milch cow, we may never
know it, but we know approximately; and from this approx-
imate knowledge we can formulate rations, and find out how
much of this and that feeding stuff it is necessary to plant to
make a proper food for our animals. The same work has been
done along the line of breeding, but our breeding has been for
the most part rather a haphazard thing. The only line in which
we have made a decided. success is that of the trotting horse,
and you will find more monuments of mistakes than of success
along that line, because with all of our intelligence, and with
all of the knowledge that was available, men have gone at it
blindly. So, in the breeding of dairy stock, we got to breed-
ing for color and for a tail without respect to what we got in
the milk pail. Now we are trying to get at milk production,
and the experiment stations have guided in the direction in
which breeding should be done.

THE COMPOSITION AND HANDLING OF MILK.

In regard to ascertaining the composition of milk, the experi-
ment stations have been of infinite value to the dairy industry.
The Babcock test, showing how much butter fat milk contains,
is a great acquisition.

In mitk handling the stations have brought out very much;
also in the method of buying cream, the paying by the butter
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fat content. Now, while here and there you find a man who
still stands out, and says that the space of cream is all that he
cares to know about, most men know that the Babcock test
alone can tell what the cream contains. And while the Cooley
system was a great advance over buying milk by the pound,
it is fully as great an advance to buy butter fat by the pound.

We have found in connection with this bacteriology that it
is the bacteria that prevent the milk from keeping, and so there
has come in the idea of cleanliness, not from the housewife’s
standpoint, but from the standpoint of the biologist. So that
the thing which the housewife considered clean is found to be
foul.  The housewife thought that after she had carefully
scalded her pans, if she wiped them dry she had done the proper
thing.  The biologist showed that when she wiped them with
her dish towel she was adding dirt, biological dirt—bacteria—
and if she wanted to do the washing rightly she must wash the
dish and treat it with steam, and not contaminate it by putting
a dish towel upon it. The housewife’s, the biologist’s and the
chemist’s ideas of cleanliness are exceedingly different, and for
the interest of dairying the biologist’s idea of cleanliness must
prevail.

We have learned that cream, if taken under the very best of
conditions, will keep a very long time, because the fermenting
organisms are there only in small numbers. We have also
found out from the study of the life history of bacteria why it
is advantageous to cool milk to a low temperature, since bac-
teria do not flourish at that temperature. Then we found out
about the pasteurization of milk. We know that if we heat
milk to the boiling point, where it will sterilize, the milk has
the boiled milk taste. Then that which was suggested by
Pasteur, and is called pasteurization, came into vogue, in which
it was found that if milk was heated up to a point in which it
would not get the scalded taste, practically all of the bacteria
would be killed; that is, if it were heated to about 155 to 160
degrees F. All these things in connection with milk handling,
butter making, and the ripening of cream have come from the
experiment stations. And I believe that the ripening of cream
is a wonderfully important thing for us here in this State, and
that we are only on the threshold of it. We must learn to
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handle our cream better, to be more careful in its separation,
more careful in its transit in the cream cart, and that it shall
get to the creamery in good condition. I think that our butter
makers have got to learn to inoculate their cream. Many of
them are inoculating, either with a boughten culture, or one
which they have prepared.

In cheese making there is a wide field for investigation. A
chemical study of the bacteriological changes which take place
in cheese has not been made to any extent. One of the most
famous kinds of Swiss cheese is made to-day just as it was
made by accident. A Swiss shepherd was out with his lunch,
and had some bread and cheese left. IHe put the bread and the
cheese under a rock, and went back and found it after two or
three weeks, and found that it was such cheese as he never had
tasted before. Se he put more under a rock, and to-day that
cheese is manufactured in that crude method. But just as soon
as men have their attention turned to the study of the bacteri-
ology of cheese they will find what germ it is that produces this
flavor, and they will manufacture this cheese by the use of the
proper culture. Our ripening of cheese is largely accidental.
It is going to become scientific and careful just as soon as we
have made anything like as complete a study of the bacteriology
of cheese as we have of the bacteriology of butter.

EXPERIMENT STATION PUBLICATIONS.

Perhaps I have talked about as long as I ought to talk. But
there is one other thing that I do want to call your attention to,
and that is the publications of the experiment stations. Twenty-
five years ago there were very few books upon agriculture, and
those that were published were often as misleading as the cook
books of the time. To-day there is a wonderful agricultural
literature, very rich and full, and almost all of it can be had by
any man in this country by simply asking for it. Every experi-
ment station, under the Hatch Act, is required to issue bulletins
and reports of its work. Most of yvou that are here probably
reccive the publications of our own Experiment Station.
Those who do not, simply give me vour names, or send to the
Experiment Station, and you will get the publications of that
Station.  And the Staticn in this State has done good work.
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It has published valuable bulletins, and its annual reports are
of much value to those that are able to follow them. The
annual reports are much more technical and require much more
knowledge, but the bulletins are intended to be put in easy,
simple language. Then there is the report of the Secretary
of the State Board of Agriculture, which contains an outline of
all such meetings as this, together with other matter of inter-
est. It has bound up with it also the report of the Experiment
Station. Those publications are available to every citizen in
this State simply for the asking. Every station in the country
is issuing similar publications to those of your own Station, and
for the most part you can get them by simply sending your
names. And there is the Department of Agriculture at Wash-
ington. We used to speak of it as a seed bureau, but it is a
great, noble, scientific institution, second to none in the world,
and they are issuing popular publications as well as scientific
publications. Some of those publications you can obtain by
applying to the Secretary of Agriculture, others you can only
get through your congressman, or by sending the cost of print-
ing. By sending to the Secretary of Agriculture you can get
a list of everything that is issued each month, and the price,
and you can send to your congressman or to the Secretary of
Agriculture, enclosing two, three, or five cents, whatever the
bulletin happens to cost, and vou will obtain it.

MONEY NOT EVERYTHING.

I said last night that the man who would be a successful
agriculturist must work, and work hard, and he must work
harder with his brain than with his hands. Brain work is hard
work, but it is the work which brings its reward, both in meas-
ure and in merit.

Young Mr. Levi thought that he had fallen in love with
Mr. Goldenstein’s daughter, and he went to Mr. Goldenstein
and said, “Mr. Goldenstein, I loves your daughter Rachel
very much; now I wants to know if Rachel vas to marry how
much money you gives mit her, how much the dower is.”
“Oh! Rachel, she vas my youngest daughter, she vas only
eighteen. I should give mit her only five tousand tollars.
But there is my daughter Rebecca, she vas twenty-two years
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old, and if Rebecca vas to get married I should give mit her
ten tousand tollars. And den there is my daughter Sarah,
she vas twenty-six years old. If Sarah vas to get married I
should give mit her twenty-five tousand tollars. And den
there is Leah, she vas thirty-five years old, and if Leah vas to
get marricd I should give mit her fifty tousand tollars.” “I say.
Mr. Goldenstein, haven’t you some daughter that is about fifty
years old?”

Now we are about to make the same mistake that the young
man was going to make, and that is, to sell all that we hold
dear in this world for the sake of getting a dollar, possibly a
silver dollar at that. Agriculture is not worth anything to a
man, in my opinion, if he is working in it merely to get a liv-
ing, and is not trying for anything higher. What we want to
do upon our farms, if we are going to be successful agricul-
turists, is at the same time to be intelligent men and women,
good, earnest, honest men and women. We want to set our
standard high, and we want to work towards it. We want to
put just as much time into the development of ourselves as we
possibly can. We need to put more time into the development
of ourselves than we do into the development and breeding of
milch cows. How are we going to do work of that kind?
Many of us are getting too old. Like most things that are new,
they have got to come through the vounger generation.

EDUCATION FOR FARMERS BOYS AND GIRLS.

We want to give our boys and girls just as good an educa-
tion as we possibly can. The boys and girls do not under-
stand these things; irom their standpoint education seems to be
abore. You want to make education just as interesting as you
possibly can. Keep them in the ordinary schools just as long
as you can, put them in the high school or academy if you can
send them, and then if possible send them to a college. And
the best coliege is none too good for the farmer’s boys and the
farmer’s girls. You may be taking them away from the farm,
but it does not make so much difference. You want to edu-
cate them, to make them men and women that shall be a help
to the world, that shall help their brothers, and help their neigh-
bors; and the only way to do that is to give them just as good
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an education as you can. If you can possibly afford the money
and the time, I do not think that the best college education is
a bit too much for your boy or your girl; because life is infi-
nitely more than the bread that we earn. We have got to put
something else into it, we have got to get something else out of
1t.

THE STATE COLLEGE AT ORONO.

I want to call your attention to the fact that twenty-five years
before Mr. Hatch introduced the Hatch Bill, Mr. Morrill, the
venerable senator from Vermont, introduced the Morrill Act,
whereby the Land Grant Colleges were established, and later
on that endowment was increased, and the Maine State College
at Orono was established. That college is a State college. It
was founded by the people, and is for the people. The cost of
obtaining an education there is simply the living expenses; you
pay no tuition. Some people say that we do not want char-
itable schools. 'We have State schools all the way up to the
College; and why should not we have a State College or a State
University? It is simply the fitting top stone to our educa-
tional system, That College was established for the study of
the sciences which pertain to agriculture and the mechanic
arts, and these sciences are taught at Orono in a wonderfully
good way. There are courses in engineering, courses in gen-
eral science, in agriculture, and in electrical engineering. Let
your boys and girls go there. Let them decide what courses
they will take, and keep them there for the four years if you
can. If a young man has decided that he wants to be a farmer,
and thinks that he cannot give the four years’, let him take the
two vears’ ¢r the one year’s course.

I want to say a word about the teaching of agriculture. We
have an idea that when we study agriculture we must study
how to hoe, how to run the mowing machine, etc. While that
is the art of agriculture, that is not the way to study agriculture.
Agriculture is founded upon the sciences, and a person must
first study science. You have got to study chemistry itself
long before you can study the chemistry of the feeding of
animals. Long before you can study horticulture you must
study the principles which underlie horticulture, botany itself.
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If you should examine our agricultural courses you might
say that there was not a great deal of agriculture in them. We
teach the sciences as they are related to agriculture, and use
agricultural illustrations. We do not attempt to teach book
agriculture as such, directly. In the two years’ course you get
rclatively more of the direct work, and in the one year’s course
you get much more of the work, and comparatively little of the
broad foundation studies. We are making greater efforts for
students in agriculture than in any other department, because
the boys and the girls take advantage of the engineering course,
and courses of that kind, and our farmer boys do not take
advantage of the agricultural courses as they might. We have
a four vears’, a two years’, and a one year’s course, and il that
were not enough, we try to reach the young men that are going
to be farmers, and who have been on the farm long enough to
know that they need some key to this great agricultural litera-
ture, with our six weeks’ course in agriculture, which com-
mences this year January 5th.

Let us try to get together, let us try to study our topic, our
subject of agriculture, let us try to be just as noble men and
women as we can; let us understand that when we try to work
on the farm we are doing something more than tilling the soil,
that it is an ennobling art, and if we will truly and honestly
follow it we shall be a blessing to the world as well as to our-
selves.
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THE FUTURE OF NEW ENGLAND AGRICULTURE.

By GeorGe W. AtuERTON, LL. D., President of Pennsylvania
State College.

My. President, Ladies and Gentlemen :

Of course you will not expect me to undertake to prophesy.
I have no gift of prophecy, but I have as much as anyone else.
The only way in which we can judge anything of the future is
by observing the conditions which have existed and which do
now exist, and out of them trying to obtain some intelligent
view of the direction in which certain forces are at work. If
you were to ask, for instance, what is to be the future destiny
of the United States, no man could tell; and yet he could say,
there are certain great forces at work which must result in cer-
tain great consequences, in certain great changes in our civil-
ization. And whether those changes will be for the better or
for the worse will depend largely, of course, upon his point of
view.

Now with regard to agriculture, there is one thing as a start-
ing point that I think we shall all very readily perceive and
agree in, and that is that agriculture depends upon two great
factors, man and nature.  Nature is constant. The same sun
shines year in and year out, the seasons come and go, the rains
and dews fall, the vitalizing forces of nature do their work and
change seed time into harvest; and out of all this round of activi-
ties that we cannot control comes the whole of the result that we
have to depend upon as agriculturists. I say that we all have
to depend upon, because the food we eat and the raw material
which enters into all our manufactures have to be extracted
from the ground; and the great primary industries are therefore
properly called the extracting industries. Mining, fisheries,
and agriculture, are all extracting something from the resources
which nature has stored up for us. The seasons vary somewhat,
of course. You will have late frosts sometimes, and have to do
your planting over again, and perhaps it is too late to get a crop
that year. You have an early frost, sometimes, which injures
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the crop, and a long, hard winter; and you use up all the fodder
and have to buy more, and the ends do not meet for the year.
And thus there will be incidental variations; but taking year in
and year out, decade after decade, the course of nature moves
on; so that in trying to understand what the future of agricul-
ture is to be we can leave nature out of the question, and say:
‘What has been, will be.

I sometimes think when I am speaking to audiences—
and I think I am not exaggerating, and that gentlemen
here, and perhaps ladies, who have spoken to audiences
and have observed audiences will bear me out—that there is
between the most untrained intelligence and the most highly
trained intelligence in a good audience a wide difference.
There is even a difference of centuries in the same audience.
Every one perceives that change which goes on within one’s
self, so that while our years return and we cannot tell, as a rule,
when any great changes take place in ourselves, unless they are
monumental, yet we know that we are different from what we
were last year, and the year before. And so each year goes on
bringing changes, and we look at nature with new eyes. But
man as a collective body changes even more than the individual,
because when we bring men together in a collective body there
is a kind of vast sweep of things which carries all on, beyond our
own power and control. And the whole of advancement in the
world, in the past, and in the present, and in the future, has
been and will be a reaction, so to speak, the action of one upon
the other, of man, the individual, upon society, and of society
upon man, and of these two upon nature, and nature upon them.
In modern times we hear a great deal about environment as
affecting the individual character, and the collective character—
the race. And environment is a vast power. It is a controlling
and shaping influence on the destiny of whole nations. The
nation, for example, that lives on the sea, around the sea,
whose every coast is washed by the sea, like Ttaly, or like the
British Islands of to-day, must be influenced by that fact, and
they will be a sea-faring people.

We may start, then, in considering agriculture for the future,
with this idea, that the changes which have been wrought in
agriculture have been wrought by man; not the individual man,
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but the collective man, the organized society of men. And
the changes that are to be wrought in the future will be wrought
by man, collective man more than the individual man, of course.
Now, as I take it, there have been certain great and powerful
influences at work in the United States ever since we were first
a nation which are still at work and which lie at the very founda-
tion of this whole question. Let me call your attention to two
or three of them as briefly as I can.

One is the tendency of people all over the civilized world to
gather in cities and large towns. We recognize that, and yet
I doubt very much if we fully appreciate the force of that sweep
of tendency. When our first census was taken, in 1790, for
instance, how many towns or cities do you suppose there were in
the United States that had a population of 8,000 people. Some
of you doubtless have observed. There were just six in all
the United States, and these held 3.35 per cent of the popula-
tion; that is, about one-thirtieth of the population of that day
lived in towns of 8,000 people and upwards. In 1880 there
were 286 such cities, and in 18go there were 486. And instead
of 3.35 per cent, when the census of 18go was taken nearly one-
third of our people were living in such towns—30.39 per cent.
In 1870 there were 14 cities in the United States with 100,000
people and upwards, and in 1890 there were 28 of those cities.
In 1880, again, there was one city that had a million people in
it—that was New York. In 1890 there were three such cities,
New York, Chicago and Philadelphia. These facts show in a
most striking way what I mean by the drift of population toward
the large centres. And a fact of that kind, taking place not
only in the United States but all over the civilized world, has a
meaning, of course. It has it causes, its roots, somewhere in the
conditions under which men are living. )

Now there isancther fact running right along side by side with
that, and that is the fact that this century has been a century of
invention, a century of mechanical inventions, of an increased
invention of machinery and the application of it to all the uses
of life. And what does that mean? FEvery mechanical con-
trivance is an arrangement for taking the burdens off from the
shoulders of man and putting them onto the shoulders of nature.
Every machine is a harness, in which we harness up the forces
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of nature and make them do the work of man. And taking
agriculture alone, we find that while the population of the
country has more than doubled since 1860, it takes ten per cent
less men to do the work of raising the crops. It takes ten per
cent less men to raise the crops for double the population, with
all our exports in addition, that it did 30 or 40 years ago. It
means man let loose from the employment of raising the raw
product, and necessarily driven to some other emplovment, and
so this vast increase of mechanical employment has been going
on side by side with this concentration of population in the
cities. And thus vou have this great group of movements all
interwoven,—the drift of population toward the cities, the
increase of the invention and use of machinery, the diversifica-
tion of industries, the division of labor; and all of these are
parts of that great transition through which the world is pass-
ing over from the dullness and lethargy of mediaevalism into
the energy and life and spirit, the forward and upward push,
of modern times.  Nothing especially to complain of, but a
thing to observe, as having its causes somewhere.

Now there has a third great movement been going on in this
country, for the last 50 years especially, and that is a movement
for opening the Great West, as it used to be called. A short
time ago, in my bovhood, men talked of the West as anything
beyond the Alleghany Mountains. Now go into the state of
Ohio, or Indiana, or Missouri, and they talk to you there about
the West. They do not think of themselves as the West, they
are not the West.  The centre of population in 1890 was in
southern Indiana, but when the first census was taken it was
just south of the city of Baltimore. All our population occu-
pied this narrow strip between the Alleghanies and the Rocky
Mountains, and down the coast into Florida and a very little
of Florida. The centre of population has gone steadily west-
ward with every decade, until now it is in southern Indiana,
and moving steadily westward. It means that the vast
unknown, that vast West, has been opened to cultivation. Vast
tides of population have been flowing in there, not only from
this country but from the old world. The choicest men of our
race have been taking up and subduing that new West. With
what result? Within the last 30 years they have added more
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than two millions of farms to the United States under the
Homestead Law alone, and a half million more under the
Timber Act.  And those two and one-half millions of farms
have been given by the United States Government to the people
who have gone there. No wonder they raised large crops.
They simply raised on the same land, year after year, crop after
crop. Of course that process will stop after a while, but we
are feeling the effect, and the transportation of freight has been
reduced to the almost incredibly low figure of one cent per ton
per mile. A ton of freight can be carried a mile for one cent; and
this is flooding the markets of the East with the meat and food
products of the West. And last year our agricultural exports
alone amounted to $570,000,000 and upward.

New England and New England farmers cannot compete
with the drifting away of population into the cities, with the
increase of manufacturing industries of every kind, and with
the opening of these vast fields of the West. All these busy
hives of industry the farmer of New England cannot compete
with in the same field. Can he compete at all? I think he can.
I think he can compete, not directly, but indirectly. This very
tendency to drift into the cities and into manufactures is a tend-
ency which shows that shrewd men find they can make more
money, and money seems to be the one thing. Before I get
through I hope I shall be able to indicate that money is not all.
“Man shall not live by bread alone,” the Word says. Man shall
not live by money alone, nor does money represent everything.
But when we find that a certain amount of money will get for
us here in Skowhegan the good things we desire, we infer that
the same amount of money will get for us the same amount of
good things somewhere else. And that is just where a great
many of our young people get cheated. There has been in
Maine during the last ten years a loss of population in the rural
districts of 24,391, by the census, and yet the population of the
State increased during that same decade 12,150, just about half
as much. This means that the population of the cities was
increased by 36,541. The population of the State increasing
at that small rate leaves more room for the readjustment of the
population than would be true under some other conditions,
and Maine is to my mind a typical, representative state. The
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population here, for instance, living in cities and towns of 8,000
and upwards, is just under 20 per cent; if I remember rightly,
19.72. That, of course, leaves out of view the large and import-
ant number of people that live in towns of from one to five
thousand, which are the little nerve centers for great regions
of country, where there is going on all the while the hum of
manufacturing industry, fed from the farms, and the farmers in
turn finding that these are their best markets, and adapting
themselves to these markets.

Now is it desirable that men should stay on the farm when
they can get larger returns elsewhere? I do not see any reason
why they should. There comes a third point, which we must
all recognize, I think. It is a real, serious hardship to some
men, and women especially, and sometimes to children, to leave
their homes. That is to say, to change your occupation is one
thing that makes sort of a wrench inside, but to change your
place of abode is a much more serious thing. Your children
change their place of schooling, your family changes its place
of religious worship, vou change your neighborhood associa-
tions, you are like a stranger in a strange land. If you go to
a new place you have to strike roots again, and the process of
pulling up roots is so hard that many people never survive the
shock. It is, perhaps, an injury to all those who have to go
through it.  So that to that extent it is a great hardship for
anyone to change his accustomed place of abode. On the other
hand it is a great advantage if by changing places you can make
enough to compensate for all this loss and put yourself in a bet-
ter condition, and put your children in a better condition.

Now I have dwelt upon this for the sake of showing you as
clearly as I can that we are in the midst of the operation of forces
which we cannot control.  They are forces that are made by
collective society about us. We cannot stop the tendencies of
the age any more than we can stop the waters from pouring
over the crest of Niagara. That is their predestined course.
Men love the city, and the city is the home of great achieve-
ments, of great industries, of great charities, of great activities
of every kind. But many a boy and girl imagines because
there is a great mass of wealth and prosperity there, that every-
body is wealthy and prosperous, and there is where he makes
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the fatal mistake. Many a young man and woman goes to the
city with profit and great advantage, finding better opportuni-
ties for cultivation in various ways; Dbetter opportunities for
music and art, better libraries, better society and companionship,
and finds some of the wants of the nature satisfied. But the
cities are full of temptations for the unprepared. They are full
of snares for the unwary, and they are full of ruin for the weak-
lings. In that sharp and pitiless competition that goes on in
every large city the weaklings are all the while trampled under
foot, just as when the cry of fire is raised in a crowded audience
and everybody rushes to the door, men, women and children go
down under the foot of the stronger. It is precisely so in the
competition of the great cities, they consume human life at a
fearful rate, and if they were not constantly recruited from the
country districts they would soon go into decay. And so the
city is drawing all the while irom the fresh blood and fresh life
of the country. That is the order of nature, and I do not com-
plain of it, but I mention it here because the young people of the
country ought to be taught that there is no place so secure and
which offers them so much promise of happiness as a good
country home.

Now if T were to ask you I think you would agree with me in
saying that there are certain conditions of success for the farmer
under the circumstances in which we live. And first of all I
would place the love of the soil. I know what I am talking
about because I have worked on farms myself in New England,
and I had no other ambition than to work on a farm until cir-
cumstances seemed to lead me in another direction without any
seeking of my own. I loved the farm. I never thought it a
hardship to work from sunrise to sunset, and many a time before
and after, when I was in the young and fresh vigor of my boy-
hood. I saythe farmer,in order to succeed, must lovethe soil and
love his occupation, and he must feel just as men in other call-
ings do, that he has some especial fitness for it. You go into
a city and you will find a vast process of selection going on all
the while. Some men go into the railroad business, some into
the dry goods business, some into the wholesale grocery busi-
ness, one goes into this thing another into that, and so industries
are specimens and examples of the selection of the fittest man
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to do the fittest things. They illustrate the doctrine of the sur-
vival of the fittest in every branch. The farmer must do the
same thing. Ile has got to be subjected to the same kind of
tests, and he must pride himself in his occupation; I do not
mean with a vain boastfulness, but he must have a sincere pride
in being a farmer; he must catch something of the inspiration
of his surroundings. There is no man, among all men, so
favored.

I was talking with a young man who had taken a tramp
through the White Mountains, and he told me that as he got up
one morning the inn-keeper said to him, “T had a great mind to
call you in the night. I have been up at all times of the night
all my life (he was on a stage route) but I never saw such a
sight as I saw last night. The Aurora filled the whole northern
sky and swept up to the zenith and made it almost as light as
day.” He found later that telegraph messages had been sent
from Boston to Portland by the free electricity in the atmo-
sphere, it was so overflowing, so surcharging. The man who
lives out under the open dome of nature sees that and other
things equally inspiring though perhaps not so striking, all the
time; and if he goes out under the starry sky at night and
thinks, as the African shepherd of whom I have read, of that vast
and majestic procession, never ending, by which the planets
move on in their courses; if he watches the form and motion
of the clouds and remembers that they are also subject to the
same all-embracing law which controls the planets in their
majestic movements; if he looks at the soil and studies te see
how vast and almost limitless its possibilities are, and how
responsive it is to treatment; if he studies the laws of life in the
plants and animals around him; if he sees how all nature thrills
with ever fresh life; he can but feel that he is standing on the
very threshold of the secrets of nature, that he is reading those
secrets, that he is feeling almost heart to heart the throb of
nature, as no other man can. And if a farmer goes about his
work with that spirit, I mean if he feels how grand a thing it
is to be in touch with nature, don’t you suppose the children in
that homestead would grow yp with something of loyalty and
love for the home, don’t you suppose they would feel what a
grand and noble thing it is to have this opportunity for learning

15
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of nature at first hand every day and hour of all their lives?
Don’t you suppose they will themselves wish to become the best
farmers, whether inside of the house or outside of the house?
And don’t you think that all that will be an inspiration which
will make the country home something of what it ought to be?
I am sure it must be so.

Then, again, I would say the farmer must be a good business
man. It used to be thought that farmers could be made of
anything. I know that was why they tried to make a farmer of
me. They used to think that all you had to have was the dullest
sort of a boy, and put a scythe in his hand (for much of the
mowing was done by hand then) to make a farmer. You could
pick out any fellow and set him at work and he would go on in
that tread-mill routine and would be just as good a farmer as
anybody else. But that time has passed. The time has come
when farming must be conducted on a business basis, like any
other business. The farmer who sends goods to market,
whether dairy products, potatoes, apples or small fruits, has got
to send them in the best possible shape, put up in neat, attrac-
tive packages, and put up so sound and good that any label
from his farm is a guarantee that the goods will go straight to
the best class of purchasers. Many a farmer is doing precisely
that sort of thing, by putting the same care, intelligence, and
forethought into preparing his product for market as is done by
the most careful and accomplished business men in other
employments. In order to do this the farmer must, of course,
keep himself well informed. He must keep himself well
informed by means of just such meetings as this, Mr. President.
He will be a man who attends just as many as possible of the
agricultural and horticultural organizations. He will not come
and stay a little while and then go out to get fresh air and talk
politics, but he will stay and listen, and respond. He will take
his part in the proceedings, he will tell what he knows. And
many and many a time you will hear a plain, uncultured,
untrained man tell you out of the results of his own sound judg-
ment and sound, clear observation, and long experience, things
that you get in none of the books, and that are of great impor-
tance to all his neighbors.
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Then there is another field of information. Throughout
the United States, as you know, there are agricultural ex-
periment stations maintained by the government of the United
States.  You have one of the best of them at Orono.
These stations are maintained by the government of the
United States for the sake of helping the farmer to answer
his questions, because it takes years of preparation to be able
to solve the problems that confront the farmer. You must have
your appliances gathered around you, you must understand, as
it were, the secret processes of nature so that you can chase her
up into her hiding place and wring her secrets from her; and
trained men are doing these things all the while. They are
investigating the diseases of plants and animals, the laws by
which they live, and many other subjects. All this they are
doing all over the United States, and the government is spend-
ing something like one million of dollars every year for the pur-
pose of helping the farmer to obtain the information which he
cannot himself obtain. You can get not only these bulletins
and reports from your own Experiment Station, freely for the
asking, but you can get them from any other part of the United
States, in almost every instance. If a farmer finds that in North
Carolina they have been pursuing some particular line of inves-
tigation in which he is interested he writes and gets a bulletin.
That exchange of bulletins is going on all over the country, and
it is doing more to revolutionize the whole business of agricul-
ture than all that had ever been done for the advance of scien-
tific agriculture in all the years preceding the last ten vears, in
which that process has been going on. Ifor only about half a
dozen stations were established previous to 1887.

Then there is another way of helping farmers,—and when I
speak of helping now I mean not helping them like paupers but
helping them to help themselves,— and that is in the mainte-
nance of what are known as shortcourses of agricultural instruc-
tion. A great many of the states have established these short
courses in connection with their state colleges. The courses
are made up of lectures on practical, every day topics pertaining
to farm practice and farm science. The lectures are given by
men who have had practical and successful experience. For
instance, we had a short course in connection with the College
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that I am connected with, and employed a man to speak on
some special branches of dairying in which he had had special
and successful experience; and we brought him from the state
of Illinois to give that instruction there for six weeks. We had
another man from New York giving special instruction in a line
of fruit raising in which he had been especially successful, and
we have that man employed in the farmers’ institutes, another
field of activity. Those courses are thrown open to all. It
seems like a fable, and it created a great deal of interest at the
time,—we had in one of our short courses a gentleman who
had held high public office, a man over fifty years of age. He
went like any boy, and took notes carefully, and he has said to
me and to others that he would not give up that experience for
any consideration.  Sitting right beside him on the benches
were young men from eighteen to twenty years of age. These
students were admitted without any examination and subjected
to no tests, simply allowed to get all they could out of the
instruction. You will say that this is a poor method, and I had
something of a feeling of that sort myself. But I have talked
with the teachers, and I have not found one of them who has
not said that he was surprised and delighted at the eagerness,
and readiness, and success, with which these minds, untrained
to regular habits of study, grasped the essentials of all their
teaching. And the teachers were obliged to put in their very
best work to keep up with the questions that these bright and
active minds would ask of them. I know of two cases where
employees of a creamery were sent to us, the employer paying
the expenses, for the purpose of getting the benefit of that
instruction, and the men felt repaid in a single year for the little
expenditure they had made in that way.

Then farmers’ institutes are being conducted now on a very
broad and intelligent plan. We have in Pennsylvania three
series of farmers’ institutes going on, covering the whole state,
a systematic course laid out, and we have what I think is an
advantage over anything I have seen elsewhere, two regular
men for every institute, making six in the field all the time, two
who are at every institute teaching their specialties, and besides
we have local help. These specialties are confined to a few of the
important things which all farmers are asking about—education
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for themselves and their children, certain questions about the
carrying on of their farms, and certain other large questions,
one especially, the question of good roads.

Now all these means of information, all these means of teach-
ing farmers how to make the most of their soil are secondary
and auxiliary, but they are of very great importance. They are
secondary because unless a farmer will take them up himself
and utilize them himself, and then put his common sense at
work, of course they will do him no good. And when I say he
must put his common sense at work I mean that the farmer has
got to stand the same test as every other man. No man
expects to go into business communities and succeed unless he
is careful, diligent, attentive and patient, and those qualities
always give success. But carelessness, or indifference, or
ignorance of one’s business, or laziness, will not win, on the
farm or off the farm. They are things which are against the
order of God’s Providence. He never meant them to win. He
meant this world to be a place of struggle, and He meant that
we should make our conquests by means of victorious struggle.

I want to say another word on this subject of agricultural
education for the children. T have spoken of the importance of
making the home attractive and making the children feel that it
is a beautiful thing to live on a farm. What is a man doing in
this world, what has he always been doing, except trying to
find out nature? The very best measure of the advance of
civilization is the degree of man’s knowledge of nature, her
forces, her laws of working; so that he can control and utilize
those forces and laws.  The child on the farm stands in the
midst of it, he stands there at a time when all his faculties are
eager and alert, hungering and thirsting for knowledge. There
is nothing in this world so curious as a child, as many a father
and mother who have tried to answer a child’s questions, under-
stand. How many times they say, “O, go away,” because they
cannot answer. A child is a born interrogation point, and
keeps on interrogating all the while, if it is an active, sensible
child, and it is the business of one generation to answer the
questions of the next. Now the child, at the time when all its
faculties are alert and active, goes to school, and what does it
get there? I know what I got there, and I know what I gave
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others there when I began my apprenticeship. He gets a kind
of treadmill routine of the same thing. I went to a teacher and
wanted to study a subject, and the teacher said, “That is no
good” and I found out afterwards that the teacher did not know
it. I have known many a boy to go to school this winter and
be put back in his arithmetic where he was last winter, because
the teacher told him it “would be a good thing to review.”
And so he goes on reviewing, that is, keeping himself within
the limits of the capacity of his teacher, year after year. It is
not always so, thank God, but there is too much of that kind of
sham pretence of teaching.

I would have in every school in the rural districts teachers
who are the very choicest and most select of all teachers.
And if necessary, let some system be adopted by which
there shall be State aid for all this. I would have them
trained in the knowledge of all the facts and principles
of natural history and natural science,—botany, chemistry,
physics; for here is nature teeming with an abundance of knowl-
edge and the child eager to learn, and no one to teach. There
is no so wicked waste of time as that which is spent in the pri-
mary district schools in going over and over and over the same
things, that can be learned by the child himself after the first
processes have been learned. But I would not exclude them.
I know I shall be thought guilty of heresy by many. Perhaps
some teachers here are ready to burn me at the stake. They
say, teach literature. I say, teach literature. Among the
greatest possessions of the human race are the great master
pieces, the master pieceswhich are, as Milton says,“The choicest
expression of the life of a great soul.” And I think the longer we
live the more we appreciate what great literature does for the
race; how Homer, and Plato, and Aristotle, and Chaucer, and
Shakespeare, and all the rest, have entered into the very fiber of
our intellectual and moral being. But I would have the child
understand that the greatest of all masters have always been
those who kept closest to the heart of nature, and that the whole
business of teaching is to find out and disclose what nature is,
not merely external, but internal nature, the nature of the intel-
lect, of the soul, of all these faculties and aspirations which move
the human race. Teach the child to observe carefully and then
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to state accurately what it has observed, and you have taken
the fundamental step which lies at the beginning, continues
through the whole process, and comes out at the end of all edu-
cation. For is not education just that,—to teach the mind to
see clearly and then to go by right steps from right premises to
right conclusions? The mind that can do that has learned the
whole process of investigation.

Abraham Lincoln had once been delivering an address, and
at the close the Rev. Dr. Gulliver, who was the pastor of Gover-
nor Buckingham, the great war governor,was introduced to him
and rode with him on the train. Dr. Gulliver said, “Mr. Lin-
coln, I do not want to be inquisitive or intrusive, but I would
like to know how you learned to use the English language as
you can. You know that Abraham Lincoln, after he became a
man, never uttered a sentence that any man who knows the
English language could not understand, because he thought
clearly and he expressed himself clearly. He said, “I do not
know, I never thought of that, but here is a little incident in
my experience that perhaps will throw some light upon it.
Aiter I began to study law I came across the word “demonstra-
tion” all the while. I asked myself, What is the difference
between demonstration and any other kind of proof or evi-
dence? I could not make out. I went to the dictionary, and
1 could not make out. I asked my instructor in law and I could
not make out. I could not get any clear idea. Finally I said
to myself, ‘Abe, if you don't know what demonstration is you
will never make a lawyer,” and I put my law books away and
went home and studied Euclid for six months until I could
demonstrate every theorem at sight and then I thought I knew
what demonstration meant.”  You know that at Gettysburg
Everett made a long and eloquent speech and that the speech
of Lincoln was condensed into a few close sentences. But,
while Everett’s speech is not read by one in a million, Lincoln’s
speech is read over and over again, and will be read as long as
the English language endures; ves, as long as humanity endures
that speech of Abraham Lincoln, which breathes the very high-
est ideas of loyalty, and patriotism, and Christianity, and the
broad, Catholic spirit, will be read and re-read, and sink into
the hearts of generation after generation. Lincoln never could
have made that speech if he had not learned to think clearly and
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then to express clearly what he thought. And so the very
beginning, and middle, and end, of all education lies just there,
and I would have our rural schools hold fast to that one prin-
ciple. I would have them begin by teaching the observation of
nature, and a statement of the facts of nature.

Now what has this to do with the future of agriculture in New
England? To my mind it has everything to do with it. The
agriculture of New England has got to adjust itself to the con-
ditions that exist, not by mere brute force but by trained intel-
ligence. The men of New England have always stood in the
forefront of every movement in which this country has been
engaged. I will not say that New England is always the
brain of the country, but I say it is among the best brain of the
United States, and I cay that New England is coming more
and more to show that in her manufactures, in her commerce,
in her agriculture, she is holding her own in the very front rank
of the race of life, simply because she is more and more train-
ing, and beginning with the earliest childhood to train her own
people for the duties of their life. I do not need to dwell upon
the importance of training for patriotism. New England has
always known what patriotism is. Our ancestors came here
out of their devotion to liberty, and we have always had here
our great exponents of liberty. Liberty is a process of doing
things and enjoying things, not simply believing in some gen-
eral principles. And there is no so secure home for liberty as
the land in which the children are taught to love home. Obedi-
ence, docility, affection for father and mother, brother and
sister, and kindred, these are the very beginning of all patriot-
ism, the beginning of all true and sound life. If New England
men and women rise to their opportunities, as well as to the
demands that are upon them, then the future of New England

agriculture will take care of itself, with all of the other indus-
tries; and I believe there is no calling in which a man can have
so secure and comiortable a home, can be so free from the
chances and changes of coming and going disaster, can give
his children so good a start in life, with a sound education and
a sound constitution, and can so well perform those duties to
his country which every man owes, as citizen, and neighbor,
and patriot,—there is no occupation in which a man can do all
these in so full measure and with so great satisfaction to him-
self and so great benefit to his fellow men, as in the occupation
of farming,—tilling the soil.
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INSTITUTE PAPERS.

LECTURE DELIVERED AT STATE FAIR GROUNDS,
LEWISTON, SEPTEMBER 2, 1806,

By Dr. A. W. Harris, President of the Maine State College.

Ladies and Gentlemen: The institution which I represent,
sometimes called the agricultural college, has been criticised
because it has not turned out more farmers. =~ What I say this
evening will be in justification of the course which the State
College has followed. I need not come before this audience of
farmers with any detailed statement of the agricultural work
we are doing, for you are familiar with it, but it may not be
amiss to show that some of the work which does not result in
sending men back to the farm, may yet be of great value to agri-
culture.

It is something that the State College has opened before every
humble farm-house throughout the State an avenue through
which the farmer’s boy may reach a competence, and attain to
usefulness.  We sometimes lament the fact that so many of our
farmers leave the State. I trust that the time will come when
our boys will stay at home, but the welfare of our boys is to be
considered before our own desires. A few years ago we hoped
a Maine boy might be called upon to leave the State to serve
as president of the United States. If our boys have left the old
hills of Maine, they have found in the Southern and Middle
states, in the West, and even in Massachusetts, opportunities to
do well the world’s work. The first mission of the State of
Maine, its agriculture, and its State College, is not the upbuild-
ing of the material interests of the territory we call Maine,
though this is important, but rather to start in the right way
our boys and girls, who find in this old State their first chance
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for a livelihood and wealth and honor. If they realize their
ambitions, let us rejoice, whether they do it here or beyond the
Rocky Mountains. The geographical boundaries of Maine are
not the limits of its brains and effort; wherever you find in the
West, men of energy and push, you are sure to find a part of
the State of Maine. It is the pride of the State that she has
contributed her northern hardihood and vigor to the improve-
ment of every section of the country.

On the train to-day I heard a man say: “The purchasing
power of a dollar depends not only upon the dollar, but also
upon the man who has it.” The statement is true. The pur-
chasing power of a dollar does depend, in practical life, very
largely upon the man who spends it. Agriculture, in the same
way depends upon not only the fertility of the soil, but also upon
the fertility of the farmer’s head. The farmer counts for as
much as the farm.

I suppose the first farmers were land robbers, who collected
from the woods and fields what they could, with little effort.
The real agriculture or field culture began when this method
failed, and I am willing to risk the statement that soon after
men began to be agriculturists they began to be investigators.
Some of the first great improvements, we never think of as hav-
ing been such. For instance, I am certain it never occurred to
me until suggested that our commonest Maine product, hay,
was ever the result of investigation. Yet in the time of Queen
Elizabeth the average steer weighed only about 400 pounds
because there was no winter feed for the creature, except what
he could pick up in the somewhat less rigorous climate of Eng-
land. The grasses from which the first hay was made, were
found in Virginia. Since hay became a common commodity, we
have been breeding bigger and heavier cattle.

In this country, investigations in agriculture began very early.
In 1844 the government began to make some very simple inves-
tigations, which hardly ought to be called investigations at all.
It began by distributing seeds and plants. The seed distribu-
tion is now a cheap way in which politicians flatter their farmer
constituents; and the worst of it is that the farmers are quite
willing to be flattered by receiving little packages of seeds,
worth one and a half, or two cents apiece. But seed and plant
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distribution, when begun, was a sensible thing, and I want to
name some of the noteworthy results that followed the early
distribution. One of the most noteworthy successes was the
introduction of the Eucalyptus tree. 'When I visited California
I noticed a row of very slim, high trees, from which my host
told me, he had made more money than from his oranges.
When they were three vears old, he cut the trees off, ten feet
from the ground,and sold the wood for firewood,and three years
later he had three shoots each as big as the original tree. This
tree gave Southern California nearly all its firewood. It is also
valuable as a preventive of malaria.

Another introduction was the Fultz wheat. A few bags were
sent out to a postmaster in California, who having no use for it,
asked a farmer to carry the bags away. He planted it, and the
result was the famous Fultz wheat which has been a source of
more wealth to the state of California than all the gold ever
taken from it.

Another introduction has not met with complete success, but
is promising. I refer to the introduction of the Russian apples
into the interior and northern sections of the country.

In the greenhouses of the United States Department of Agri-
culture is an old orange tree that has a history. Years ago a
missionary wrote home of a wonderful orange which had no
seeds and was unusually sweet. The gentleman to whom she
wrote had a keen sense of the possibilities of improvements, and
asked her to send cuttings. These were sent three times. One
of the third cuttings grew, and became the first naval orange
tree in the United States of America. One man told me that
the introduction of that orange had meant a profit of $30,000
to him alone. It is the orange which is most generally raised
in Florida and California.

A more important line of work is illustrated by investigations
in regard to farm machinery. I need not speak of the improve-
ments in the kinds of machinery in use upon Maine farms.
They are familiar. At the Columbia Exposition I saw a plow
said to have been used by Daniel Webster. If he did use it, he
was indeed a man of wonderful strength and skill. It is a mar-
velous comparison with the plows that we use to-day.

A few illustrations of another sort will serve my purpose
somewhat better. A few years ago during a visit to Louisiana,
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I was taken to see several sugar mills. A Louisiana sugar
farmer runs no risk of hearing the uncomplimentary epithets
sometimes applied to Northern farmers. He is never called a
hay-seed, for a sugar farmer must have a very large capital, in
some cases running as high as $1,000,000. His machinery, of the
most elaborate and delicate kind, has been developed from the
most simple and primitive forms.

Some of you remember the times when there used to be set-
tlings in the bottom of the molasses jug. When I was a child,
the children used to compete for a chance to dig out the sugar
settlings.  Your children know nothing of such settlings, and
the reason is found in the great improvements that have been
made in sugar manufacture. The great stone rollers first used,
were replaced by rollers of steel, through which the cane was
passed to squeeze the juice out. But it was not possible to roll
the cane so as to get out all the juice, and therefore part of the
sugar was lost. The machinery was improved until there was
a very elaborate set of rollers, which left the cane very dry as it
seemed, but it still contained some sugar. At last, it occurred
to some one to push the juice out of the cane instead of squeez-
ing it out. The sugar cane was cut up into little chips, packed
into tight vessels, and then hot water was driven through the
vessel, under great pressure, which pushed the juice out of the
chips. These vessels were arranged in a battery or series and
the water was driven through all in succession, so that each ves-
sel had several charges of water. The improvement gave an
enormous increase in the yield of sugar. The man who made
that discovery did for agriculture more than any institution in
the world could have done by sending out many farmers, edu-
cated with all the book learning that all the colleges can give.

The Babcock machine for testing milk is another important
invention. The last secretary of agriculture came into office
with an idea that the experiment stations were not worth their
cost. I was then director of the office of experiment stations,
and attempted to pursuade him that he was mistaken. He
asked me to tell him of one discovery that was worth anything.
I replied that I considered the Babcock machine not only worth
something, but worth the capitalized cost of all the experiment
stations in the United States, and statistics seem to bear me
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out, not only, or chiefly, because it enables you to tell how much
fat you have in the milk, but because of the effect its systematic
use by the breeders will have upon the cows our grandchildren
will keep.

Another improvement consists of the proper understanding,
and consequent logical use, of old methods. It used to be
thought by the farmer that the only reason he hoed his corn
was to keep the weeds down. Science teaches that there is
another reason, which is often a more important one. At a lit-
tle distance below the surface, the soil is full of water which is
drawn up to the plants by a force which we know as capillary
attraction. If you put a small tube into water, you will notice
the water climb up in it. Put a wick into water and something
makes the water disappear. The water climbs up notwith-
standing the law of gravity. The soil is full of little irregular
tubes, which act like a wick, and the water is continually climb-
ing up through them to the surface, where the sun shines on it,
turns it into vapor, and carries it away. When water is
scarce the farmer wants the water to climb up to the roots, and
stop there, so that the plants may get all of it, and the sun none
of it; and then he needs to hoe the ground so as to break up the
little tubes, before they reach the surface. Thus science teaches
us the philosophy of a practice as old as agriculture, and the
farmer understands why it is that keeping the hoe and plow and
harrow going in a time of dryness, is likely to help the crop even
though the weeds do not need subduing.

Some really magnificent work in relation to insects has been
done. We have, most of us, believed that the Revolutionary
War was over, but it is not, for the Hessian fly brought to
America by the Hessians remains, and though we have con-
quered the Hessians we have not yet vanquished the fly. If
you want to understand what it is to completely beat out an
insect, read the history of the Gipsy Moth Commission in
Massachusetts. Let us take warning of the past, and introduce
into our midst no insect with which we are not acquainted. We
ought to require the best certificate of character before we allow
any insect to come among us.

When one speaks of insect triumphs he must soon quote the
name of Prof. Riley. A familiar instance of his work sounds
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almost like romance. In California a few years ago there
appeared upon the orange a new scale insect, looking very much
like a linseed, split in two, and stuck tightly on the tree. Little
attention was paid to it at first, but it spread rapidly, and the
alarm went through the State that the golden crop—for the
orange is the golden crop of California—was threatened, and
men trembled as in the face of a great disaster. An appeal was
sent to Washington for help, an investigation was made, and
the scale traced to Australia. An agent was sent to Australia
who found a lady bird which preyed upon the scale, and pre-
vented its increase in dangerous numbers. A few of the bugs
were brought back to California in boxes, put in the ship’s
refrigerator, and visited every few hours to be sure they were
comfortable and in good health. Arrived in California, they
were bred and set free upon the infested trees. The result was
almost miraculous. The lady birds soon reduced the numbers
of the scales and saved the great industry of a great state.

Another triumph associated with the name of Prof. Riley is
the treatment of the phyloxera, that attacked the grape vine in
France. Information was sent to this country, and the pro-
fessor was interested. We had the same trouble, but it was not
a serious one. Qur grape vines resisted, either because they
had grown accustomed to the trouble, or because of an acquired
strength, in accordance with the survival of the fittest. Ameri-
can grape vines were sent to France, and resisted the attacks of
the phyloxera. For his service to France Prof. Riley was held
in high esteem, and made a member of the Legion of Honor.
An attractive, though not very important, discovery in regard
to the chinch bug, was made by President Snow of the State
University of Kansas. A farmer sent him some dead bugs,
from a field in which a great many dead ones had been found.
It turned out that they had died of a contagious disease, which
President Snow made a systematic attempt to spread, and with
considerable success. He kept a few sick or dead bugs in his
laboratory and made a bacterial culture of the disease, and was
able to exchange diseased bugs for healthy ones. The mes-
sengers of disease went throughout his state and other states,
as the servants of the farmers.

Of course, no one can talk on such a subject as mine without
mentioning bacteria.  This is the age of bacteria; they are
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everywhere, in the papers, and in the air. Every man you meet
can talk learnedly of them. There are two classes of bacteria,
the good and the bad, and we must treat them as two classes,
if we treat them intelligently and expect to get the best results.
Some of the things the good bacteria are supposed to do are
quite as interesting as the horrible things the bad bacteria are
supposed to do.

I was interested in a proposition made by the Georgia Experi-
ment Station some years ago. The tobacco that comes from
Havana brings an unusually high price, and its excellence is
said to be due to an unusually good kind of tobacco bacteria.
One of the Georgia experimenters found or thought he found
a way to isolate,—that is obtain by themselves—the Havana
bacteria, cultivate them, and transplant them to Georgia
tobacco, which was so changed by the bacteria that the most
learned northern smokers could not tell the difference between
the Georgia treated tobacco, and the real Havana tobacco. 1
do not know how the experiments are working, but they are
entirely possible, certainly very practical and very suggestive.
The similar use of bacteria in butter making is so familiar and
common that I need only mention it.

These things are of a kind well known to you, and I think they
teach their own lesson. Only a few words are needed to make
clear their relation to the institution which I represent. I have
been invited tospeak to you chieflybecause I am the president of
the State College. There was a time when many believed it
unwise to provide free high schools. That time is past, but
there are still many who believe that public high schools carry
state education far enough, and collegiate education should be
for those who are willing and able to pay for it. That day is
passing, and my presence is testimony that the State of Maine
believes that the day has gone by, and ought to go by. The
State College is an expression of the belief of the State, fortified
by appropriations of large sums of money, extending over a
quarter of a century, that it is the right and the duty of the
State to see that every boy and girl within its borders shall
receive the best education it can afford to give, from the primary
school to the college.

The college represents also the belief in the possibility and
utility of a college education, not only for those who enter the
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learned professions but for the great mass of the people, who in
other ways must earn their bread; the belief, that higher educa-
tion should include not only instruction in the classics, litera-
ture, etc., but in the sciences, and in the arts that touch most
closely the practical avocations of life as well. The classical
and literary studies should be maintained. There is little dan-
ger that the people will get too much of the culture and inspira-
tion, which the literary and aesthetic studies give. But there
are many who can not give the time needed for the old college
course or have not the taste for it. For these we must provide
scientific and technical instruction. The two lines of work
should have equal honor and so far as possible should go on
together, in order to cultivate the respect and allow the recipro-
cal influence, which knowledge of each other will produce
between the two lines of work.

To be definite in the matter which most interests us to-night,
I believe that the State College ought to furnish those interested
in agriculture instruction to prepare them for their work,
whether it be on the farm, on the press, or in the experiment
station. The colleges that teach the agricultural sciences have
not turned out many farmers, but I think I have said at least
enough to suggest that had the colleges never produced a single
farmer, they have earned more than all they have cost, by
gathering and preparing for your use, knowledge that shall
make many farmers, who have never seen the college walls, bet-
ter able to do the work that the farms require, knowledge that
the farmers need more and more sorely every year. The time
when any man could get a living out of a farm, is no more. The
man who makes a fortune at farming in these days must have
brains, and they must be well cultivated. It is in their cultiva-
tion that the State College, and every college finds its work.



PRACTICAL ROAD IMPROVEMENT FOR THE
STATE OF MAINE.

Delivered before the Maine Legislature, by Gen. Roy STONE,
Washington, D. C.

Mr. President, Ladies and Gentlemen:

It is due to the very courteous invitation extended me by the
Board of Agriculture of the State of Maine that I have the
pleasure of addressing vou to-night. On my own part I rep-
resent, as far as I am able, the Department of Agriculture of
the United States. It is proper, then, that what I have to say
to-night should be addressed especially to farmers, and if T
speak to the audience generally I mean it especially for the
farmers in the audience, and not necessarily for the others.
And vet all ought to be interested in what interests the farmers
of the State of Maine.

The question naturally arises in your minds, What has the
general Government to do with the question of the roads in
the State of Maine? Away back in the early days of the Repub-
lic the building of roads was a very serious concern to the gen-
eral Government. For fifteen or twenty years before the
general Government began the improvement of rivers and
harbors, it had a great deal to do with the laying out and con-
struction of roads in the United States. At that time the con-
struction of rivers and harbors was thought to be a function of
the states, and the construction of roads a function of the Gov-
ernment, but now they have changed places. The Government
then laid out twelve or fifteen national roads throughout the
United States, supposed to be a complete system of highways,
and on one road five or six millions of dollars were spent.
Other roads were merely cut through the woods or blazed out;
others were improved to a greater or less extent. In the course
of time there came to be difficulties in the way of national road
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construction, some constitutional difficulties and some finan-
cial difficulties.  The great crisis of 1836 put an end to all
enterprises in the United States, and it put an end to the road
building by the United States. The constitutional questions
that were brought up at about that time have never practically
been settled, and yet the Government has in a small way gone
on building roads ever since, but in so very small a way that it
has not been necessary to raise the constitutional question.
The feeling has been that the Government has nothing to do
with the question of roads in the states, and no one took the
ground that it had anything to do in that direction, to any
practical extent, but about four years ago this last autumn a
number of us who have been working for good roads for a good
many years in the United States individually, thought that we
would get together and form some kind of an organization.
We formed an organization during the opening of the Colum-
bian Centennial proceedings at Chicago, at the time of the
dedication of the buildings for the World’s Fair, which organi-
zation we called the National League for Good Roads. It
happened to fall in with the general sentiment of the country
at that time, and we were able to carry it on for a year by pri-
vate subscriptions, and we raised and spent about $10,000 in
the campaign for good roads. In January four years ago we
held a convention at Washington, and it was discovered that
the Government took a very deep interest in what we were
doing. Our convention was attended by members of Congress,
the Secretary of Agriculture, and a representative of the War
Department, and it created so much interest in Washington
that we ourselves were astonished. We had about twenty-five
states represented by volunteer delegates who paid their own
expenses, some even from the State of Maine,—our good friend
Prof. Hamlin being present. The members of Congress who
met with us said that we would not succeed in carrying this
work on indefinitely by private subscriptions, and we had bet-
ter get an appropriation. We were perfectly contented to
have an appropriation, and from that time on the Government
has appropriated about ten thousand dollars a year, through
the Committee on Agriculture, and put it at the disposal of the
Secretary of Agriculture. The Secretary of Agriculture, find-
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ing that this had been brought about by the work of the
National League, decided to put the administration of this
appropriation into the hands, as far as possible, of that league,
and I was accordingly appointed to take charge of it, and that
made me, very much to my astonishment, a Government official
in the interests of good roads.

We have carried on, from that time to this, a steady investiga-
tion of what was going on in the United States in the matter
of road building. We have not had very much money, but we
have had a great deal of voluntary assistance. A great many
men, all over the United States, have helped us to gather infor-
mation, and we find that there is a great deal going on in the
United States, a great deal that very few people know anything
about; a great deal going on in some sections that is not known
outside the counties. And actually the question of road build-
ing is being solved in the United States to-day by the voluntary
action of the people themselves in different sections of the coun-
try.

I am particularly delighted to sce the State Boards of Agri-
culture, and the farmers’ organizations generally, taking up this
subject. I came directly here from a meeting of the State
Congress of Farmers in New York. They devoted nearly the
whole day yesterday to the question of good roads. It is a
congress composed of representatives of all the various agricul-
tural organizations, official and unofficial, in the state of New
York; a very wide awake body of men, and they are thoroughly
determined to have good roads in that state. They have deter-
mined to take the lead of the movement themselves, and not
merely to take the lead, but to ask the help, and accept the help,
of all the organizations that are willing to help them:.

A little while ago we had a conference at Syracuse, New
York, in which the representatives of the State Grange—the
farmers’ organization—the representatives of the wheelmen’s
organization of the United States, and the representatives of
our office at Washington, met together and studied upon the
question of what could be done in the state of New York for
roads. The meeting was thoroughly harmonious, and I believe
that the farmers’ organizations, and the wheelmen’s organiza-
tions, and the trade organizations, of the state of New York will
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work in perfect harmony in bringing about the improvement of
highways in that state.  When that can be done everywhere
there will be no sort of difficulty in improving the highways of
the United States just as rapidly as the work can be done. Of
course I have not had very much knowledge of what has been
going on in the State of Maine. I know that there has not
been very much done in the actual building of good roads, but
I do not know how far the varied interests in favor of good
roads are acting together, or can be consolidated, in this State.
I say to you now, that one of the very first things you can do,
the most important thing, is to see that all the interests work-
ing for good roads harmonize, and work together from this
time on. You may have to concede something in reference to
your especial ideas as to road bills, but the concession ought to
be made in the beginning. There ought to be no competition
and no opposition when you come into your legislative bodies.

The actual work for good roads in the United States has been
done to a great extent by farmers. I do not mean the cam-
paign of education and the agitation for good roads, but the
actual preparation of measures and the carrying out of meas-
ures for good roads have almost altogether originated with the
farmers in the United States. The wheelmen have done capital
work in stirring up public sentiment, but the practical work-
ing measures have been almost entirely organized by the
farmers. The farmers in New Jersey, for instance, were the
authors of the state aid law in that state, and that is one of the
best solutions of the good roads problem that has been made
anywhere. I will give you some details of it after a little.

The farmers have great reason to take up this question, and
they have a reason that many of them have never thought of.
It is due to them, in absolute justice, that the whole business
of road construction should be remodeled, and a portion of the
burden that they have unjustly borne ever since the organiza-
tion of our Government,taken fromtheir shoulders. Thefarmers
of the country have been charged with the whole expense of
building and maintainingthe roads for all thepeople of the coun-
try. The farmers in the State of Maine own one-fifth of the prop-
erty in the State, and that one-fifth of the property has paid the
entire expense of building and maintaining the roads of the
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State, which are just as necessary to the people who live in
towns, and the people of other occupations than farming, as
they are to the farmer. It is time that justice should be done
in this matter. The farmers in the state of New York own only
one fourteenth of the property in that state. Every farmer in
that state has been making roads for thirteen other men to
travel on, and he is getting tired of it. He means now that
something shall be done to stop it. And as far as I am able
to ascertain, the people of the cities and large towns, the manu-
facturing people and the commercial people, are perfectly will-
ing to bear their proper share of the expense of improving the
roads of the country, There are a thousand considerations
that make it to their interest to do so. There is no need to go
into these, since they have discovered them themselves. Any
of them will tell you at once why he wants good roads in the
country, and why he is willing to do something towards obtain-
ing them. The only drawback to-day is that the farmers them-
selves have been afraid to let any change be made in the road
laws of the country. They have been afraid that the people of
the cities have some design to impose upon them heavier bur-
dens instead of taking off some which they already carry.

You have very special inducements in the State of Maine to
undertake the improvement of your highways. I do not need
to tell you what a beautiful State you have, nor anything about
the magnificence of your mountains, your valleys, your lakes,
and your sea shores. The tide of summer visitors coming to
this State tells its own story.

If the State of Maine belonged to a wide awake real estate
syndicate, the very first thing they would do would be to spend
about fifteen or twenty millions of dollars in improving the
highways of the State. The State has every other attraction,
in climate, scenery, etc. It can attract people here, but it can-
not give them the one thing they care most about when they
get here, and that is the means of getting about and seeing the
country to advantage. If there were nothing in the way, it
would be a remarkably good speculation for the State of Maine
to borrow some money and go into road building. But there
happens to be something that appears to stand very much in
the way of it, and yvou must adopt some means of finding out
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what you can do. That is the very first thing to be done. You
cannot find out in the short duration of a session of the legisla-
ture exactly what you can do. You must put somebody to
work upon this question, just as the state of Massachusetts, the
state of Rhode Island, the state of Vermont, and the state of
Michigan have done, and the state of New York proposes to do.
The state of California also has begun with a commission of
inquiry, to find out what could be done. Every state that has
done anything in the way of road improvement has begun in
a similar manner. Some of these commissioners of inquiry
have been gentlemen who have volunteered their services and
the state has paid something towards their expenses; others
have been gentlemen who devoted their whole time and received
a small salary. The commission of the state of Calibornia con-
sists of three men, and they have actually travelled over nearly
all the roads in that state. These men give their whole time to
this work, and that state has gone into the matter of road build-
ing in a thoroughly business-like way.

You have, perhaps, a greater variety of industries in the State
of Maine than in any other state in the Union, and on that
account you have an especial inducement to go in for good
roads. You have an advantage over almost every other state in
your road materials. There is a wider distribution of road
materials in the State of Maine than in any other state in the
Union.

Taking it for granted that you want good roads in the State,
and that you are going to try to get them, I will take up two or
three practical questions in reference to what might be done in
this State while you are studying the way to do more.

The question of the local administration of the road funds,
the actual expenditure of the money and labor that are put upon
the roads of the State, is something that you can take up and
act upon at once. You all know from your own experiences
how valueless a great portion of the labor and money that are
put upon the roads in this State is. You all have some idea of
how an improvement might be made. I understand that there
are one or two bills to be introduced early in this session, for
the improvement of the local administration of your road affairs.
If the farmers of the State will take up this matter, and see that
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the money that is spent on roads, and the labor that is supposed
to be put upon them, is as well expended and as well applied as
the money and labor they use upon their own farms, you can
start road improvement in your State this year. You
could start with improved methods of application of the present
funds and labor which would show results before the sea-
son was over, and your summer visitors would go home and
say, “They have begun the improvement of roads in the State
of Maine.”

Just how you shall do this I cannot say, because I do not
know precisely what your system is here, but I will tell you what
they propose to do in the State of Pennsylvania, where they
have given a great deal of attention to this particular subject.
Prof. Hamilton, deputy secretary of the Department of Agricul-
ture, and professor in the State College, has given a great deal
of practical attention to this question of road administration.
He had himself chosen road supervisor for that purpose, and
served in that capacity for two or three years. And he has
been put into the Department of Agriculture in order that a
reform might be made through the knowledge that he has
acquired in the administration of the road funds in the state.
He begins by having road days in all of the farmers’ institutes.
Three hundred of these meetings will be held in the state of
Pennsylvania this year. Three hundred days of the farmers’
institutes will be devoted to good roads. I will give you Prof.
Hamilton’s scheme in a few words, and I think it is a very good
one. I will send to the secretary of your Board of Agriculture,
as soon as [ get them, copies of a bill which is being introduced
in the Pennsylvania legislature, and any one who is interested
can obtain them. They are going very slowly and moderately,
but surely, in Pennsylvania. They now spend four million dol-
lars in money and labor on their roads, and the roads are not
being improved, and theyv are tired of it. Prof. Hamilton
believes that if that money was well expended, two-thirds of it
could be put into permanent road improvement every year, and
the other one-third would keep the roads in better condition
than they are now, and at the end of nine or ten years, they
would have good roads all over the state. He says that in many
districts of the state the supervisors are elected but for a single
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year. Any policy in road construction that might be adopted
by such a board could not be fairly tested in so short a period,
and consequently those in charge hesitate to begin any work
of permanent improvement for fear they will not be continued
in control for a sufficient time to demonstrate its value. A
degree of permanency could be secured if the supervisors were
elected for three years, one going out each year, and leaving the
two old officers as a majority in control, giving time to the
newly elected official to become acquainted with the system
and understand its purpose before any radical change could be
effected. He says at least one-half of the road tax ought to be
paid in cash. I understand that it is optional in this State for
the towns to paythe tax in cash or not,and that about one-fourth
of them have adopted the cash system and are well satisfied
with it. I find that this system gives satisfaction in every state
that has adopted it, and I have no doubt that you have pro-
gressed here in that direction to the extent that you will at least
be able to have one-half of that tax paid in cash in all the towns
in the State.

Prof. Hamilton also has an idea that these road officers should
not be salaried officials, but the best citizens of the town, who
are willing to serve the public, and that they should not them-
selves be expected to go to work on the road, or even to call
out a force to go on to the road, or to expend the money. But
that they should hire the best men they can find, and carry on
the road work just as you would carry on any other work that
belonged to the community. Then the man who actually calls
out the men to work on the road, and who spends the money
that is alloted to him, has no fear of the good or ill opinion of
- the persons he employs; he is not looking for election next year,
—for another soft job. And the result will be that this man
who is paid can call out the labor and work it to the same
advantage that the farmer would work his own hired man.
There are a number of other provisions in that bill, in the same
direction. I will send the bill to you, and I think it will be
worth while for your committees to take it into consideration
when they are considering any bills for the administration of
roads.
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Among the matters that we have investigated with the utmost
care is the actual cost of bad roads, or the advantage of good
roads.  That subject has been examined from a good many
points of view, by a good many different people, and not more
astonishing is the amount of this tremendous tax than the
agreement in reaching that amount from so many different
sources.  The secretary of the National Farmers’ Congress,
who is a very bright statistician, worked it out from his point
of view, taking the railroad returns of freight, and the amount
of it that was hauled over the public roads. He makes the
needless cost of moving the farm products of the United States,
—the cost beyond what it should be,—to be $600,000,000 a year.
Prof. Latta of Purdue University investigated it from the point
of view of the farmers of Indiana. In that State theyv have
some good roads; not the highest class of roads, but ahout
10,000 miles of very good gravel roads. Prof. Latta worked
it out, and found from the reports of the farmers themselves,
those who lived on the good roads and those who lived on the
bad, and those who had lived on bad roads before they were
made good, taking their average opinion, that the difference
between the good and bad roads was seventy-eight cents an
acre annually, on their farms.  This taken all over the farm
area of the United States would make $500,000,000. The farm
area is a little over 1,000,000 square miles, or about 650,000,000
acres. The author of the Highway Manual of the state of
New York took it up from the experience of a single farmer in
the state of New York, and he made it $1.25 an acre. I took
it up from another point of view, or, at least, I took a broader
view of it. I sent out letters to the 10,000 farmers in the United
States who had been selected as the best representative men to
gather statistics for the Department of Agriculture. I gota
great number of replies and averaged them. We took the
census returns as to the amount of farm products, and these
men gave us the average cost of hauling their products to
market, and the products of their neighbors, as far as they could
judge, and from these we got the total amount, which was
$620,000,000 to $630,000,000—excess over the actual, proper
cost of hauling. I took the proper cost to be the present cost
to the farmers in the good roads district of New Jersey, where
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there are actually as good roads as are found in any part of
Europe. The cost of hauling over the ordinary roads of the
country is just about three times as much as the cost of haul-
ing over good stone roads, or, in other words, these costs are
in the proportion of three to one. Where a load is three tons
on the good roads it is one ton on the average farm roads.
The average cost of hauling one ton a mile, throughout the
United States, is twenty-five cents. In the New England states
it is thirty-two cents, they being more hilly and having gener-
ally worse roads. The cost in New Jersey runs from seven to
ten cents.

The actual extra cost of moving products is not the only loss
by bad roads, by any means. Farmers lose by not being able
to get to market when the market is good, by the waste of prod-
ucts that cannot be marketed at all on account of bad roads,
by not being encouraged to cultivate things that require a
speedy market, and in a great many other ways. The actual
money loss to the farmers of the United States by the bad roads
of the country is not less than one-fourth of the total home
value of all their products. The total home value of the annual
products of the United States farms is about $2,500,000,000,
and the loss by bad roads is about $600,000,000; so that the
farmers lose, or they would lose if they could stand all that loss
themselves, one-fourth the value of all their products by the
extra cost of getting them to market. They do not pretend to

be able to stand all that loss themselves. They stagger under
it as well as they can, and bear all they can of it, and the rest

they saddle upon the consumer and the dealer. That is one
- reason why the people of the cities and towns are beginning
to understand that they are interested in good roads. One
reason why the boards of trade and the commercial bodies in
the United States are getting interested in good roads is the
fact that the whole business of the country is suffering for the
want of good roads. The Chamber of Commerce of the state
of New York expresses it in this way: “The movement for
good roads deeply concerns every commercial and financial
interest in the land. We are handicapped in all the markets of
the world by the enormous waste of labor in the primary trans-
portation of our products and manufactures, while our home
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markets are restricted by difficulties in distribution which not
infrequently clog all the channels for transportation, trade, and
finance.” :

The question of State aid is one that suggests itself to you,
unquestionably, and is probably the most important one to be
considered. It is not a question of immediate action on your
part, as I fancy you are not quite at the point yet where the
State would be willing to actually aid in road construction.
This is the only method, probably, in which the State can help
in road construction, and if you have a commission to look
into this question, and they report in favor of some State aid,
you will probably find some way at the next session of the legis-
lature to provide for it on the part of the State. The best
method of getting at state aid that has been developed as yet,
best for the State of Maine, I mean, is the New Jersey plan. 1
do not think that you in the State of Maine could follow the
Massachusetts plan of actually building State roads.  In fact,
you have not the privilege of borrowing money to do it with,
as they have in Massachusetts. I do not think you would care
to follow the Connecticut plan, which is somewhat similar.
But the New Jersey plan, with some modifications, is just what
you would need. It is better to let your road improvement
begin in a small neighborhood than to require action by a
county board, or even a township board. In New Jersey it
begins with a petition by the property owners along any par-
ticular piece of road. If they come together and say that they
are willing to be assessed ten per cent. for the purpose of
improving the road, the county goes on and improves it, and the
state pays one-third the cost. You do not have to start with a
whole county, and there is no opportunity for local jealousies,
10 question as to whether it should be this road, or that road,
or the other road, or which ought to be the principal township
or county road. The people who are willing to help themselves
are the first to be helped, and that is the best method I have
seen anywhere of starting road improvement. I would recom-
mend that the local contribution should be increased to one-
third, and that it should extend over all the area that is drained
by that particular road,—all that is directly benefited by it. The
benefits are extended to people who come in from the side
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roads; and you will find that the actual benefited district of a
road can be marked out just as accurately as the drainage area
of a stream. You can see where the travel is coming from, and
you can tell in one year just how many people ought to con-
tribute to the cost of it. I believe that you would be able, in
the State of Maine, to find plenty of wide awake neighborhoods
that would avail themselves at once of a State aid law of this
kind. You do not have to organize any boards, but simply
call a meeting of neighbors to sign a petition for the improve-
ment of the road, and agree to pay in proportion to the benefits
received, those along the road paying more than those back a
mile or two.  You will get started then very quickly. The
county has to go ahead and build the road; or in your case
very likely it would be the township instead of the county. I
do not know that the county has an effective working organiza-
tion in this State. The counties are not so strong in the New
England States as in the Middle, and most of the Western
States. It might be that in your case the neighborhood, the
town, and the State, would make up the three.

I only give you that as an outline, because it is not practical
vet, as I understand the condition of things here, to go into that
line of legislation. I suggest it as a method by which State
aid may come in without exciting local jealousies and without
waiting for the education of whole communities, like a county
or township; so that a wide awake, smart, energetic neighbor-
hood can get the benefit of the State aid, and the county or
township aid, and not do any injustice to its neighbors. It is
perfectly proper that those who are willing to help themselves
should be helped, and those who are first ready should be first
helped, those that come in afterwards taking their chance of get-
ting in on the next appropriation. The effect of this distribu-
tion in neighborhood groups in New Jersey is to make public
opinion prompt and active for more appropriations and for more
road work the next year. The appropriations have been con-
tinually increased in that state, as in Massachusetts, which has
followed the practice of distributing the work all over the state
in order to have object lesson roads, and create public senti-
ment. At first some of the farmers in New Jersey were opposed
to the method, but now they jump over each other to get in
their applications, for they see the benefits of it.
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Good roads are the highways to wealth. If I could take vou
with me north, south, east, or west, to where the beginnings of
road improvement have been made, I could show you small
farming communities growing rich in these hard times, con-
tented and happy, and troubling themselves not at all with the
great problems of finance which agitate their brethren. They
have no time to waste in talk.  If their fields are too wet to
work they go on the road. Their marketing is done in bad
weather, and in rainy spells they bring from a distance cheap
fertilizers to enrich their farms, such as marl, city refuse, etc.
Philadelphia refuse is carted twenty miles out, on the stone
roads. In these fortunate communities every day brings its
earnings to man and beast, for there is always paying work on
a good road, and if a man has no hauling of his own to do he
can get work from others, and good wages. Extend these con-
ditions and imagine, if you can, the prosperity that would burst
upon the country if every farmer and every farm team could
earn a fair day’s wage for every day in the year, rain or shine;
if every farm could be cultivated and improved to its utmost
extent.

It is not an uncommon thing in France to see a farmer forty
or fifty miles from home in wet weather with a heavy load. If
he sees a prospect of a three days rain, he puts his tarpaulin
over his load, a cover over his horses, and a waterproof coat on,
and starts off to market. Ie may go fifty miles before he finds
a market that suits him, or he may know in advance just where
he is going. You do not often see anybody driving fifty miles
through a rain storm, in the United States, to find a market
for a load of hay, but it is not at all uncommon to see farmers’
wagons forty or fifty miles from home there. They choose the
wet weather for that purpose. Their roads are just as good
then as at any time.

When I first begun this inquiry I heard incidentally that there
were some especially good stone roads being built in’Canan-
daigua, New York. The people of New York outside of that
village did not know anything about it, and I could hardly
believe the stories that I heard, so I went there myself, and to
make sure that I should make a thorough test I went in the
midst of a January thaw. I got a pair of horses and a light
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buggy, to test the other roads around the country, and I found
that with a great deal of difficulty I could drive over them. I
went on to these farmers’ stone roads, and I found that they
were hauling two tons of hay, with two ordinary horses, on a
common narrow tired wagon. I said to them, “How did you
get started in this business of building roads?” They said “We
started it ourselves. We thought we could do something, as
our fields are full of stone, with stone fences along the road; so
we scraped together enough money to buy a rock crusher, and
we hired an engine to run it, and made arrangements with the
farmers to bring in the stones and haul back the crushed stone.”
They have built in that township, every year for the past four
years, from three to five miles of this character of road, and
they have done it by direct, actual taxation on their own prop-
erty. They have even petitioned the legislature for the privi-
lege of increasing their taxation beyond what the law allowed;
and the result is that all the farmers in that town are anxiously
waiting for the roads to be extended into their particular
neighborhoods. I said to them, “Doesn’t this pile up on your
taxes pretty well?”  “Why,” the farmer said, “in this one week,
by the advantage of having these good roads and getting to
market with my hay when it sells at a good price, my teams
have earned $5.00 every day, while my neighbors’ teams on the
other roads are eating their heads off. We could not afford
not to have these roads; we do not care anything about the tax-
ation.” There is an instance in which the people took the bull
by the horns. But it is not necessary to do that. I only relate
this instance to show how great are the advantages of good
roads.

I have one thought that I want to throw out here for your
consideration. I have been looking at the question of convict
labor in this State. I do not know whether your convicts in
the State prisons are satisfactorily employed, but if they are you
are very'much better off than the people in other states. In
New York, in the Sing Sing prison we have one thousand able-
bodied men marching around for exercise, because our labor
organizations are not willing to have them compete with them.
California was in the same situation. I went out there two
years ago at the governor’s request, and looked the situation
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over. I said, “Why don’t you put your convicts at work quar-
rying stone and preparing material for the roads of the state?”
They passed a law authorizing the employment of convicts in
that way, appointed a state highway commission to take charge
of it, and put their convicts at work quarrying stone. At the
Folsom prison they have a vein of trap rock which runs through
the grounds, a splendid water power, and a railroad running
into the grounds;—every opportunity for turning out road
material.  They are actually furnishing to-day prepared road
material to the counties of the state at twenty-five cents a ton,
which is a little more than one-fourth, perhaps one-third, of the
ordinary market price for road material. They were able to
make an arrangement with the railroad companies for carrying
that material at an equally low price; so that first-class road
material is being delivered in the counties of California for less
than yvou could buy it at almost any quarry. I do not know
why something of that kind would not be practicable in this
State. I am sure that it will be done in the state of New York,
and I do not know why it should not be done here if yvou have
any trouble with your convict labor.  Of course if your con-
victs are properly employed as it is, there would be no advan-
tage. In many of the Southern States the jail prisoners are
employed in road making, some in quarries, and some out on
the roads. 1 do not recommend a chain gang business of any
sort, but I do decidedly recommend that the idle men in the
jails and prisons should not be supported by the labor of honest
men outside when they can be put to work in improving the
roads for the country.

I observe by reading your State Constitution that you will
not be in condition to borrow money for road improvement, on
the part of the State; but I saw no prohibition so far as your
towns are concerned, except a limitation to a certain percent-
age of the valuation. And I want to say to yvou that in all my
experience in this road investigation I have never found a case
where monev was borrowed for road building, in which any
regret has ever been expressed for doing it, or any increased
taxation has resulted from it. On the contrary, taxation is
almost always lowered by it. The town of Chester in New
Jersey borrowed $40,000, and put it into roads in that neighbor-
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hood. They got about thirteen or fourteen miles of good roads
for that $40,000. The roads cost about $3,000 a mile, as the
material had to be transported 1oo miles by railroad. They
have steadily reduced the rate of taxation in that township ever
since. The interest on the money has been very much over-
balanced by the decreased cost of the ordinary road repairs.

The actual cost of road building has been a great bugbear in
many states. In this State the cost need not be very great.
The Canandaigua roads cost, with labor at $1.50 a day and team
work at $3.00, which I presume is quite up to the rate here, less
than one thousand dollars a mile; and there are very many
places in the United States where good stone roads are being
built for $1,000 a mile. Prof. Hamilton finds that in Pennsyl-
vania he can build them for $500. His roads are very narrow
and comparatively light, but perfectly satisfactory for the
interior traffic of the state. They are composed of a stone bed,
seven feet wide and six inches thick. The Canapdaiguna roads
are eight feet wide and eight inches thick, except in wet places,
where they are ten, twelve, or sixteen inches thick. I do not
believe in building wide stone roads. There is no advantage
in it and no necessity for it. It is better to have a good, smooth,
clean earth track on one side, and on both sides if you have
room, and simply have your central causeway of stone for the
wet weather traffic. It is not worth while to throw away any of
the advantages you now have. There is no road so delightful
as a good, smooth, clay road, when it is dry; but you do need in
most of the districts, if you have the money to do it and the
courage to undertake it, a stone track for wet weather. The
advantage of building a narrow road is that you spend one-half
the money, and you save two-thirds or three-fourths in the
repairs, because your stone road is only travelled in wet weather,
and in wet weather it does not wear out. The stone road wears
out in dry weather; but the dirt road, on the contrary, does not
wear out in dry weather and does in wet weather. You can
use your stone road in wet weather and your dirt road in dry
weather, and you have® the most economical arrangement.
And with the road material which you have, in the fields, on the
roadside, and in your quarries, you have the opportunity to
make those roads all through the State of Maine, at a very mod-
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erate cost. When you once make up your minds to have these
roads and go to work at it, you will be utterly astonished to find
how easy it is to get them. It is no hopeless, impossible task;
it need not be put off to the millennium. It is something that
you can have, and have in your own lifetime, in the years that
are remaining to the oldest of you here.

I think I have said enough, perhaps, to direct your attention
to this matter, and I shall be very glad to answer any question
that has occurred to any one in this connection. I shall be glad
to send from Washington the publications of our office, which
have become almost a library by this time, to anyone who takes
interest enough in them to send for them.

I hope you will give this matter a good deal of thought, and
carry it home and talk it over among your neighbors and
friends, and that you will be able to improve the highways and
byways of this State until at some time not far off it can be said
of your beautiful commonwealth, “Her ways are ways of pleas-
antness, and all her paths are peace.”

17



THE CHEMISTRY OF MEATS AND THE CHEMIS-
TRY OF THEIR COOKING.

Lecture delivered at Fryeburg, by Prof. Cras. D. Woobs of
Orono.

Ladies and Gentlemen:—I never come before an audience
but that I wish I were somewhere else, and I never select a sub-

ject but that I wish I might have selected any other subject
under heaven, and I suspect that before I get half way through

the audience sympathizes with me in both respects. I think it
was Mark Twain who said that he was saddest when he sang,
“and those that hear me are often sadder than I1.”

A short time ago I heard a new story of George Washington.
He had been out on horseback, and when he returned he rode
in the back way. The homestead at Mount Vernon consists of
the main house and two wings, and out there between the wings
he found Martha. She had some ashes out there, and he did
not quite understand what she was doing. He said, “Martha,
what are you doing?”’ “Making soap. Don’t you see, here is
this grease, and this barrel which has ashes in it, and I am pour-
ing water on the ashes to make lye.” “But—what—where did
you get the ashes?” “You know that old stump; I dug that up
and burned it, and I am using those ashes.” “There is no lye
in them, that was the cherry tree.” So in what I am going to
say to you I will try to steer clear of potash.

If there is any need of an excuse for the subject which I have
chosen it may be found in this fact, that over fifty per cent. of
all of the earnings of this country is expended for food. Over
fifty per cent. of all the money which is earned in this whole
broad land of ours is spent for that which we eat upon our
tables. In 1878 were begun the first food investigations in an
experiment station which were ever made in this country; the
first analyses of American food materials for food of man,—
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some cattle foods had been analyzed previously. From that
time on to the present something like 1,000 or 1,500 have been
made, for the most part in one laboratory in Connecticut. This
work, taken up by the Storrs Experiment Station, seemed to
be of so much wvalue that two years ago the Government saw
fit to take up these investigations, and an appropriation was
made for carrying on the work. I have been intimately asso-
ciated with that work from its inception, and I believe that there
is no more important subject, nothing that comes nearer to us
as a people, than the study of the foods that we eat. And while
I can go into the subject only very slightly, and while there are
only a very few things that I can speak of, I am going to confine
myself to one topic. My subject is to be, The Chemistry of
Meats and the Chemistry of their Cooking.

Many people regard chemistry as an occult science, a kind
of magic, and view it with more or less superstition. It is
expected to speak definitely of things too subtle to be handled,
and yet its teachings are frequently doubted when it propounds
general laws. We accept readily many of the absurdities that
have been drawn from the science and frequently doubt its well-
established facts. The above statements are illustrated in a
case of a woman who had consented to our studying the dietary
of her family. She expressed considerable doubt as to the
reliability of the chemical study of such matters, but in the
course of the conversation wanted us to make an analysis of a
snake skin which was supposed to possess certain special
medicinal properties, and to see wherein it differed from other
snake skins! Some of us are inclined to accept all that investi-
gation can give of the composition of feeding stuffs for animals,
and the results of the uses of these feeds upon the animals
themselves, while having but little respect for investigations
into the chemical composition of the foods which man himself
eats, and for digestion experiments upon man.

ANIMAL AND VEGETABLE FOODS.

It is natural to divide foods into two classes—animal food and
vegetable food. Not only is this division simple and conven-
ient, as pointing out the two great sources of man’s food, but
the classification is a true one, for the difference between ani-
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mal and vegetable food is very striking in appearance, com-
position, and value in the economy of life. It is true that many
of the chemical compounds which enter into the composition of
these two classes of food are either alike or quite similar; but
in general the vegetable foods contain large amounts of carbo-
hydrates—such as sugar, starch, woody fiber, etc.—while the
animal foods, and meat in particular, contain only small
amounts of these carbohydrates. As regards the fats and nitrog-
enous matters or “protein,” the case is reversed; for vegetable
foods have comparatively little of these two classes of nutrients,
while meats have relatively very large amounts. The value
of meats as food, therefore, depends on the presence of two
classes of nutrients, protein and fat. The protein is essential
for the construction and maintenance of the body. Both pro-
tein and fat yield muscular power and maintain the temperature.
It is possible to combine the fat of animal foods with the protein
so as to meet the requirements of the body without waste, but
the vegetable foods contain nutrients more especially adapted
for the production of energy.

Another difference between animal and vegetable foods is in
their digestibility. = The compounds contained in the animal
foods are, of course, very much like those of our bodies, and
therefore need but little change before they are ready for use.
The vegetable compounds, on the other hand, require much
greater changes before they can be assimilated. They are less
readily and less completely digested than the animal foods.

COMPOSITION OF MEATS.

As regards composition, the meats found in the markets con-
sist of the lean or muscular tissue, connective tissue or gristle,
fatty tissue, blood vessels, nerves, bone, etc. No general state-
ment can be made with regard to the proportion in which these
substances occur, as it is found to vary greatly with the kind of
animal, with different “cuts” from the same animal, and with
many other conditions.

Nearly all meats bought and sold in the markets contain
some portions not suitable for eating, which may be properly
designated as refuse.  Some of these, as bone, contain some
nutriment, and may be utilized to a greater or less extent in
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making soups, and perhaps in some other ways; but for the
most part they are thrown away. In ordinary meats the chief
refuse is bone. The percentage of bone varies so greatly that
no precise statement can be made. In many species of fish,
bone constitutes more than one-half the dressed weight. In
some cuts of meat, on the other hand, notable the round of
beef, slice of ham, and similar cuts in other animals, there may
not be more than two or three per cent. of bone, and in still
other cuts, as shoulder clod, there will be no bone at all.

Meats contain large and varying amounts of water. For the
purposes of mastication, swallowing, etc., of course this is bet-
ter than if the meat were dry; but the water contained in flesh
has no greater value as food than other water. From this it
tollows that the greater the amount of water in a given weight
of food the less is its relative nutritive value, for it will con-
tain a less quantity of nutritive material. Fish and oysters
have relatively more water than most other meats. In general,
the greater the amount of fat in a given cut the less is the
amount of water. For instance, a lean cut of beef may have
seventy-five per cent. of water, while a fat cut from the same
animal may not contain more than fifty per cent.

All meats contain some fat, partly stored in quantities so
large as to be readily seen, and partly distributed in such small
particles that it is only by chemical means that it can be
obtained in quantities sufficient to be appreciated. In the flesh
of some animals, as in cod and other white-meated fish, and
in chicken (young fowl,) rabbit, and veal, there is little or no
visible fat. In a very fat ox, on the other hand, one-fourth of
the weight of the meat may be visible fat, and in the case of
fat hogs, more than half the weight may be fat. No flesh is so
lean as not to contain at least minute portions of fat. Very
lean flesh, as codfish, may not have more than 0.3 per cent. of
fat, while fat pork may contain more than ninety per cent. Fat
1s a valuable constituent of food. It is used in the body to form
fatty tissue and is consumed as fuel, thus serving to maintain
the animal temperature and to yield energy in the form of
muscular and other power. Its fuel value is two and one-fourth
times that of protein or the carbohydrates. The fat of animal
foods might be so supplied that, together with animal protein,
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all the needs of the body could be met. The fuel constituents
of vegetable foods are, however, better adapted to furnish a
large part of the energy required by the body.

There are a great many kinds of nitrogenous compounds in
flesh, and an almost hopeless confusion exists in their classi-
fication and in the names assigned to'the various classes by
different chemists. I want, however, when I come to speak
about the cooking, that you should be familiar with two or three
of these classes, so I'am going to bore you a little with some
facts. Chemists are quite generally agreed in designating the
total nitrogenous substance as protein.  All the nitrogenous
substances are called protein, and under that term is covered
a large number of chemical substances. The protein we may
subdivide into three classes,—albuminoids, or albumen like
substances, as the white of an egg, the curd of milk, the basis
of muscle (lean meat,) gluten of wheat, etc.; the gelatinoids, or
jelly like materials, and these are so called because when they
are treated with boiling water they are changed into a gelatin
or glue, glue being simply an impure gelatin; and the nitrog-
enous extractives. Meat and fish contain very small quan-
tities of so-called extractives. They are the chief ingredients
of beef tea and meat extract. Please keep in mind these three
classes, albuminoids, gelatinoids, and nitrogenous extractives.

The lean of meat has, in_round numbers, about twenty per
cent. of protein, or, weight for weight, about five times as much
as milk. The flesh of fowls, especially wild fowl, has on the
average more protein than beef, and the flesh of fish has less.
‘While protein is the most important and valuable ingredient
of food, lean flesh is, nevertheless, a one-sided diet, and to make
a well-balanced ration for man the addition of foods contain-
ing carbon, such as fat, starches, sugar, etc., is necessary.

Although carbohydrates occur in considerable quantities in
other foods, flesh contains but a small amount—only a fraction
of one per cent—and that chiefly in the form of glycogen or
muscle sugar. In some of the organs, notably the liver, there
are considerable quantities of glycogen. Meats also contain
more or less of mineral matters (ash) which have value as food.
The most important of these are the phosphates of potash, lime,
and magnesia. They are used chiefly in the formation of bone.
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THE QUALITY OF MEAT.

Whether meats are tough or tender depends upon two things:
the character of the walls of the muscle tubes and the character
of the connective tissues which bind the tubes and muscles
together. In young and well-nourished animals the tube walls
are thin and delicate, and the connective tissue is small in
amount. As the animals grow older or are made to work (and
this is particularly true in the case of poorly nourished animals)
the walls of the muscle tubes and the connective tissues become
thick and hard. This is the reason why the flesh of young,
well-fed animals is tender and easily masticated, while the flesh
of old, hard-worked, or poorly fed animals is often so tough
that prolonged boiling or roasting seems to have but little
effect upon it. The toughness or tenderness of meat, as has
been stated, is dependent upon the walls of the muscle tubes
and the connective tissue. The flavor, however, depends
largely upon the kinds and amounts of “nitrogenous extrac-
tives” which the tubes contain. Pork and mutton are deficient
in extractives, and what flavor they possess is due largely to
the fats contained in them. The flesh of birds and of most
game is very rich in extractives, which accounts for its high
flavor. In general the flavor of any particular meat is largely
modified by the condition of the animal when slaughtered, and
by its food, age, breed, etc.

With the exception of fish, the flesh of animals which feed
exclusively upon fish or flesh, has a strong, disagreeable taste,
and is eaten only by uncivilized people or those in great need.
As regards ordinary meat, however, it is enough to say that
the nitrogenous extractives, and hence the flavor, depend
mainly upon the age of the animal and the character of its food.

PREPARATION OF TFOOD-—COOKING.

Uncivilized man differs from civilized man in no more strik-
ing way than in the preparation of food. The former takes his
nourishment as it is offered by nature; the latter prepares his
food before eating, and in ways which are the more perfect the
higher his culture.



264 BOARD OF AGRICULTURE.

Meat is rarely eaten raw by civilized people. For the most
part it is either roasted, stewed, fried, or boiled. Among the
chief objects of cooking are the loosening and softening of the
tissues, which facilitates digestion by exposing them more fully
to the action of the digestive juices. Another important object
is to kill parasites, and thus render harmless organisms that
might otherwise expose the eater to great risks. Minor, but
by no means unimportant, objects are the coagulation of the
albumen and blood so as to render the meat more acceptable
to the sight, and the development and improvement of the
natural flavor, which is often accomplished in part by the addi-
tion of condiments. In general it is probably true that cook-
ing diminishes the ease of digestion of most meats. Cooking
certainly cannot add to the amount of nutritive material in
meat; and it may remove considerable quantities of the nutri-
ents. The mineral matters are not affected by cooking except
that in boiling and stewing more or less of them go into solu-
tion. Unless they are heated above their dissociation tempera-
ture, at which they break up into other compounds, the fats
are not affected in ordinary cooking. The peculiar flavor
which we get from meats which are cooked too rapidly is due
to the separation of the component parts of the fat. The fat
is composed of a base and an acid; for instance, stearine is
composed of stearic acid and glycerine, and when heated too
hot it will be broken up into stearic acid and glycerine.

EFFECT OF HEAT ON MEATS.

For the purpose of studying the effect of heat upon animal
foods they may be considered to consist of albumen, fibrin,
gelatin, and the meat juices. Fibrin is an albuminoid, but not
like albumen. Albumen is one of the most important, if not
the most important, material of animal food. It is represented
in vegetables by a corresponding nutritive constituent. The
white of egg is practically pure albumen. The yolk is com-
posed chiefly of albumen, although it contains some special
constituents, especially a peculiar oil, mixed with the albumen.

To illustrate some of the changes which take place in the
cooking of albumen, we may consider the case of cooking an
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egg in hot water. The changes in this case are visible and
simple.  As is well known, when an egg is immersed for a
few minutes in boiling water, the albumen is converted into a
white solid. By careful experiment it has been found that
when albumen is heated to 134 degrees Fahrenheit, white fibers
begin to appear in it, and at 160 degrees the whole mass
becomes white and nearly opaque. When heated to this point
it is a semi-solid; is tender, delicate, and jelly-like, and very
readily digested. If the heat be increased to the boiling point
ol water (212 degrees,) and kept for a few minutes at this
temperature, the albumen will become hard, and if long con-
tinued it will become dry and horny. If one doubts the differ-
ence between an egg cooked at a temperature of 160 to 180
degrees, and one cooked in the ordinary way at the boiling
point of water, he can casily satisfy himself of the difference
by taking two eggs, cooking one in the orthodox manner, irom
three and one-half to four minutes in boiling water, and placing
the other in boiling water, but removing the dish from the fire
and leaving the egg in the water for ten minutes or more.

When eggs are cooked in the ordinary way, the three and one-

half minutes usually allowed is not enough to allow the heat
to pass fully to the middle of the egg, and in this case the white
is subjected to a higher temperature than is the yolk. A com-
parison of results will show that the egg which has been cooked
at a temperature of thirty degrees or more below the boiling
point of water is tender and delicate throughout, while the
white of the egg cooked at the boiling point of water has be-
come coagulated, and indeed hard and firm. It will be seen
by this that raising the temperature of albumen as high as that
of boiling water hardens or coagulates it, while cooking it at a
temperature considerably below the boiling point of water
renders it a jelly-like, soft material. The egg cooked in three
and one-half minutes is not soft boiled, because the yolk is not
cooked at all, while the albumen is hard. A soft boiled egg,
strictly speaking, is one cooked at a temperature of 160 degrees.
One of the great differences between a tender, juicy steak, and
a tough, leathery one, is due to its cooking. The one which
has been dried up in cooking represents the white of the egg
which has been cooked at a temperature of boiling water, while
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the other is similar to the egg which has been cooked at a
temperature between 160 and 180.

Gelatin is a very important ingredient of animal food, and,
in fact, is the main constituent of animal tissue, the cell walls
being nearly all composed of gelatin. It is said that half of
the solid parts of the animal body are convertible by boiling
with water into gelatin. There are various forms of gelatin in
the body which differ more or less the one from the other.

In the lean of meat there are the semi-liquid albumen, the
gelatin, membranes, sheaths, and walls of the muscle fiber and
the muscle fiber itself. The muscle fiber, or fibrin, may be
considered to be between albumen and gelatin. It is coagu-
lable like albumen and is also somewhat soluble like gelatin.

The meat juices, other than the albumen—which is, strictly
speaking, not a juice, though when raw it is semi-liquid—con-
tain mineral salts and creatin and creatinin. The two last give
the peculiar “meaty” flavor, and are found only in the juices
of the flesh. They are freely soluble in hot or cold water.
They are highly nitrogenous, but do not directly serve the pur-
poses of nutrition.  They somewhat resemble the alkaloids,
theine and caffeine, upon which depends the stimulating effect
of tea and coffee.

COOKING BY BOILING.

There is, perhaps, no one subject upon which cook book
authorities disagree more than upon the methods to be
employed in boiling meats. Taking up cook books at random,
one will about as often find directions to place meats in cold
water and bring them slowly to a boil as they will find to plunge
them directly into boiling water. Which of these two methods
is the proper one is not a very difficult matter to decide. Con-
fining our attention to the albumen alone, we can readily see
what would happen if this were put into cold water and slowly
brought to a boil. The albumen exists in animal foods in a
liquid or semi-liquid state, somewhat resembling the white of
an uncooked egg. Cold water would dissolve out part of the
albumen, and when boiling commenced a scum would be
observed on the top of the water. This scum is the dissolved
albumen, which, by the boiling water, has become coagulated
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and rendered hard and insoluble. The amount of the loss of
albumen would depend upon the amount of surface and the
length of time the meat was exposed to the action of water
below 160 degrees. This loss of albumen indicates the desira-
bility of plunging the meats to be cooked into water hot enough
to immediately coagulate the albumen on the outer portion of
the meat, and in this way stop up the pores so that the albu-
minoid juices inside cannot exude. There are besides the
albumen other juices in which are held the flavoring materials
of the flesh, and which are of undoubted food value when taken
in connection with the other constituents of animal food.
Without them animal food is quite tasteless and nearly value-
less. It must be kept in mind, however, that, while these meat
juices when taken in connection with the other parts of the
meat are of great importance, they cannot by themselves be
considered as concentrated nutrients.

If it is desired to heat the meat enough to kill parasites or
bacteria in the inner portions of the cut, the piece must be
exposed to the action of heat for a long time. Ordinary
methods of cooking are seldom sufficient. In a piece of meat
weighing ten pounds the temperature of the interior, after boil-
ing four hours, was only 190 degrees F. The inner tempera-
ture of meat when roasting has been observed to vary from
160 to 200 degrees F., according to the size of the piece.

If meat is placed in cold water, part of the organic salts, the
soluble albumen, and the extractives or flavoring matters will
be dissolved out. At the same time small portions of lactic
acid are formed, which act upon the meat and change some
of the insoluble matters into materials which may also be dis-
solved out. The extent of this action and the quantity of mate-
rials which actually go into the solution depend upon three
things: the amount of surface exposed to the water, the tem-
perature of the water, and the length of the time of the exposure.
The smaller the pieces, the longer the time, or the hotter the
water, the richer will be the broth and the poorer the meat. If
the water is heated gradually, more and more of the soluble
materials are dissolved. At a temperature of 134 degrees F.
the soluble albumen will begin to coagulate, and at 160 degrees
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F. the dissolved albumen will rise as a brownish scum to the
top and the liquid will become clear.

The foregoing statements will be of much help in the rational
cooking of meats in water. The treatment depends largely
upon what it is desired to do. It is impossible to make a rich
broth and have a juicy, highly flavored piece of boiled meat at
the same time. If the meat alone is to be used the cooking
in water should be as follows: Plunge the cut at once into a
generous supply of boiling water and keep the water at the
boiling point, or as near boiling as possible, for ten minutes,
in order to coagulate the albumen and seal the pores of the
meat; the coating thus formed will prevent the solvent action
of the water and the escape of the soluble albumen and juices
from the inner portions of the meat. But if the action of the
boiling water should be continued, the whole interior of the
meat would, in time, be brought near the temperature of boil-
ing water, and all the albumen would be coagulated and ren-
dered hard. Instead of keeping the water at the boiling point
(212 degrees F.,) therefore, the temperature should be allowed
to fall to about 180 degrees F., when the meat could be thor-
oughly cooked without becoming hard. A longer time will
be required for cooking meat in this way, but the albumen will
not be firmly coagulated, and the flesh will be tender and juicy
instead of tough and dry, as will be the case when the water is
kept boiling, or nearly boiling, during the entire time of cook-
ing.

I want to say just one other thing about boiling water. Most
women will not agree with me, but water that is boiling is just
as hot as you can possibly get it in an open dish, and water
that is just barely bubbling is boiling water. What we ordina-
rily call simmering is simply to keep the water barely bubbling,
and what we call boiling is to keep the bubbles coming up
very fast. The effect on cooking is the same in the one case
as in the other.

Ques. Does the addition of salt have a tendency to raise
the temperature?

Ans. Yes, sir. It does have this tendency, although it will
not carry the boiling point more than half a degree higher,
probably.
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STEWING,

I both the broth and the meat are to be used, the process of
cooking should be quite different from that outlined for boil-
ing meat. In stewing, the meat should be cut into small pieces,
so as to present relatively as large a surface as possible, and,
instead of being quickly plunged into hot water, should be put
into cold water in order that much of the juices and flavoring
materials may be dissolved. The temperature should then be
slowly raised until it reaches about 180 degrees F., where it
should be kept for some hours. Treated in this way, the broth
will be rich and the meat still tender and juicy. If the water
is made much hotter than 180 degrees F. the meat will be dry
and fibrous. It is true that if a high temperature is maintained
long enough the connective tissues will be changed to gelatin
and partly dissolved away, and the meat will apparently be so
tender that if touched with a fork it will fall to pieces. It will
be discovered, however, that no matter how easily the fibers
come apart, they offer considerable resistance to mastication.
The albumen and fibrin have become thoroughly coagulated,
and while the fibers have separated from each other the pro-
longed boiling has only made them drier and firmer.

PREPARATION OF SOUPS.

A clear soup as prepared in a proper way from bones, and
the adhering part of meat, will contain the flavoring extracts of
the meat and more or less of the gelatin of the bones which has
been dissolved. In order to extract the largest possible amount
of gelatin from the bones, long heating at or near the boiling
point is necessary. In the preparation of glue from bones,
and glue is merely impure gelatin, the bones are subjected to
superheated steam, that is, to steam the temperature of which is
considerably above that of the boiling point of water. In this
way all, or nearly all, of the gelatin is obtained. The nearer this
can be approached in making clear soup, the more complete
will be the extraction of the gelatin from the bones. Obvi-
ously this will be done at the expense of the albumen and other
coagulable materials of the flesh, since, as we have seen, these
are rendered hard and insoluble at the boiling point of water.
Clear soup will then consist very largely of gelatin, with more
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or less of the flavoring extracts of the meat. A few years since,
this gelatin was supposed to be of very little nutritive value, but
there is no question but that it has considerable food value. If,
when eaten, clear soups are reinforced by starchy materials
such as sago, pearl barley, etc., or better still, by nitrogenous
materials, such as macaroni, and best of all, cheese, either skim
milk or whole, it has a good deal of nutritive value. I want to
say to the ladies that those of you who have not learned
how to put grated cheese into soups, should take hold of this
idea. The nutritive value of the soups will be increased very
much.

MEAT EXTRACTS.

The so-called soup commission of the French academy
reported that soup prepared from bones had no nutritive
value. Baron Liebig took up this idea and was its most
earnest advocate. He was the first of the chemists to study
the chemistry of the food of man very much. And since,
according to the returns of that commission, it had been shown,
though erroneously as we now know, that gelatin had little or
no food value, he attached exceeding importance to the flavor-
ing extracts of the meat. In consequence, that which is known
in the trade as Liebig’s extract of meat, was put upon the mar-
ket, upon the label of which it is stated that this can contains the
nutritive material of a large amount of beef. In reality the can
contents represent little other than the flavoring extracts
obtained from that quantity of beef, together with more or less
of the mineral salts. The extracts thus prepared contain little
else than stimulants and do not act as food at all. The term
meat extract is commonly applied to a large number of prepara-
tions of very different character. They may be conveniently
divided into three classes: (1) True meat extracts; (2) Meat
juice obtained by pressure and preserved, compounds which
contain dried pulverized meat, and similar preparations; (3)
Albumose or peptose preparations, commonly called pre-
digested foods.

The true meat extract, if pure, contains little else besides the
flavoring matters of the meat from which it is prepared, together
with such mineral salts as may be dissolved out. It should
contain no gelatin or fat, and cannot, from the way in which
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it is made, contain any albumen. It is, therefore, not a food at
all, but a stimulant, and should be classed with tea, coffee, and
other allied substances. It should never be administered to the
sick except as directed by competent medical advice. Its
strong, meaty taste is deceptive, and the person depending upon
it alone for food would certainly die of starvation. Such meat
extracts are often found useful in the kitchen for flavoring
soups, sauces, etc. Broth and beef tea as prepared ordinarily
in the household contain more or less protein, gelatin, and fat,
and therefore are foods as well as stimulants. The proportion
of water in such compounds is always very large.

The preserved meat juice and similar preparations contain
more or less protein, and therefore have some value as food.

The third class of preparations is comparatively new. The
better ones are really what they claim to be—predigested foods.
They contain the soluble albumoses (peptoses,) etc., which are
obtained from meat by artificial digestion. The use of such
preparations should be regulated by competent medical advice.

FOOD PUBLICATIONS.

Now in case any of you are interested in this subject, let me
tell you two or three things which you may be glad to know.
The United States Department of Agriculture is making these
food investigations under the charge of Prof. Atwater, and the
Department issues certain publications. Some of these publi-
cations bearing upon this subject can be obtained either by
applying directly to the Secretary of Agriculture at Washing-
ton, or to your Congressman. There are two publications,
one “Foods, Nutritive Value and Cost,” by Prof. Atwater (that
is Farmers’ Bulletin No. 23, of the U. S. Department of Agri-
culture), another “Meats; Composition and Cooking,” which
bear very much upon what I have been trying to tell you this
afternoon. In case any of you would like these two publica-
tions, if you will give your names to Secretary McKeen, or will
send them to me, we will see that they are forwarded to you.
If T had known early enough that I was coming here, I would
have brought them. These are the so-called Farmers’ Bul-
letins, which the Department of Agriculture wishes to put into
the hands of everyone who wants them.
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CATTLE COMMISSIONERS REPORT.

To His Excellency, the Governor of Maine:

We present our bi-annual report of the year closing December
31, 1896, together with an account of our appraisals of horses
and cattle destroyed under provisions of the law of 1887, chapter
177, relating to contagious diseases in this State, and as amended
in 1892, chapter 194:

The first inspection of the year was ordered at Hartland,
where on January 1st, a milch cow was condemned and des-
troyed. Appraisal, $50.

January 3rd. Herd of cattle inspected at Gorham, but no
contagious disease found.

January 4th, East Otisfield. A case of tuberculosis was dis-
covered in a grade Holstein cow. Appraisal, $50.

January oth, Brunswick. Inspection of cattle, but no con-
tagious disease discovered.

January 1oth, Orrington. Inspection of herd of cattle, but no
disease found to exist.

January 11th, Livermore Falls. Inspection of herd of cattle
was made and tuberculin test ordered.

January 12th, Bangor. A case of glanders was reported, but
none was discovered.

January 14th, West Buxton. A case of tuberculosis was
reported, but none discovered.

January 15th, Waterhoro. A case of tuberculosis was
reported which proved to be emphysema.

January 16th, Hermon. A case of tuberculosis was reported,
but none was found.
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January 17th, Farmington. Inspection of herd of cattle, and
bull found diseased. Appraisal, $25.

January 18th, East Otisfield. A case of tuberculosis was
reported, but no case was found.

January 22d, West Ripley. Herd of cattle inspected and an
ox found badly diseased. Appraisal, $50.

January 24th, West Auburn. A case of glanders was
reported, but none discovered.

January 25th, Windham. Herd of cattle inspected and grade
Jersey cow found diseased. Appraisal, $25.

January 27th, Winslow. Inspection ordered of herd of milch
cows, but no disease discovered.

January 28th, Fryeburg. Inspection of herd of cattle, but no
disease discovered.

January 29th, Canton Point. Inspection of herd of cattle
ordered, and Jersey heifer condemned. Appraisal, $20.

January 29th, Belfast. Inspection of herd of cattle ordered,
but no contagious disease found.

January 29th, Bangor. A case of tuberculosis was reported,
but none discovered.

January 3oth, Eliot. A case of tuberculosis was reported, but
none discovered.

January 31st, New Gluocester. Herd of cattle was inspected
and Jersey cow condemned. Appraisal, $30.

January 31st. Inspection of cattle was ordered at Bridgton
and tuberculin tests ordered.

February 1st. Inspection of herd at Norway disclosed two
cows affected with tuberculosis. Appraisal, $75.

February 4th. Inspection of cattle at Bridgton disclosed
fifteen cows, one bull and six calves affected with tuberculosis.
Appraisal, $780.

February sth, East Otisfield. A grade cow was found affected
and condemned. Appraisal, $50.

February 6th, Troy. An old cow was found diseased and
condemned at an appraisal of $13.

February 7th, West Falmouth. Inspection of cattle was
ordered, but no contagious disease found.

February 8th, Farmington. A herd of cattle was examined,

but no disease found.
18
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February gth, East Dixfield. A case of tuberculosis was
found in a grade cow. Appraisal, $50.

February 13th, Readfield. A case of tuberculosis was
reported, which proved to be emphysema.

February 14th, Minot. A case of tuberculosis was found in
a grade cow. Appraisal, $40.

February 15th, Solon. A case of tuberculosis was discovered
in an ox. Appraisal, $50.

February 1sth, Fairfield. A case of glanders was reported,
but none discovered.

February 17th, Gorham. A herd of cattle was inspected and
a grade cow found diseased. Appraisal, $20.

February 18th, Lewiston. A herd of cattle was inspected,
but no contagious disease discovered.

February 19th, Ellsworth. A case of tuberculosis was
reported, but none found.

February 1g9th, South Sanford. A herd of cattle was
inspected and an ox found with chronic pneumonia.

February 2zoth, Fajrfield Centre. A herd of cattle was
inspected, but no disease discovered.

February 2oth, North Bangor. A case of glanders was
reported, but none discovered.

February 22d, East Lebanon. A cow was found affected with
tuberculosis and condemned. Appraisal, $30.

February 23rd, Monroe. A case of tuberculosis was reported,
but none discovered.

February 24th, Carmel. A case of tuberculosis was reported,
but none discovered.

February 25th, Norway Lake. A herd of cattle was inspected
and two grade cows condemned. Appraisal, $100.

February 25th, Norway. A cow was reported diseased, but
no contagious disease found.

February 25th, Carmel. A case of tuberculosis was reported,
but none discovered.

February 26th, Livermore Falls. A herd of cattle was
inspected, and a thoroughbred Jersey bull found affected with
tuberculosis. Appraisal, $50.

February 27th, Hampden. A case of tuberculosis was
reported, but none discovered.
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February 29th, Readfield. A herd of cattle was inspected,
but no contagious disease found.

March sth, Fayette. A herd of cattle was inspected, but no
contagious disease discovered.

March 6th, Canton. A herd of Jerseys was inspected and
tuberculin tests ordered.

March 10th, Oxford. A cow was found affected with tuber-
culosis and killed with no appraisal.

March 11th, Gray. A cow was found affected with tubercu-
losis. Appraisal, $30.

March 12th, Readfield. A case of tuberculosis was reported,
but none discovered. '

March 13th, Bridgton. A herd of cattle was inspected, but
no new cases discovered.

March 14th, East North Yarmouth. A case of glanders was
reported, but proved to be catarrh.

March 15th, Old Town. A horse was found affected with
glanders. Appraisal, $30.

March 17th, Deering. A herd of milch cows was inspected,
but no disease discovered.

March 18th, Kennebunk. A herd of cattle was inspected,
but no disease discovered.

March 19th, Kittery. A herd of cattle was inspected, but no
contagious disease found.

March 19th, Bridgton. A herd of milch cows was examined
and two Jersey cows found diseased. Appraisal, $100.

March 21st, Long Creek. A herd of milch cows was
inspected but no disease discovered.

March 22nd, Deering. A herd of cows was inspected, but
none found diseased.

March 24th, Belfast. A flock of sheep and cattle was
inspected and quarantined.

March 25th, Eliot. A herd of cattle was inspected and quar-
antined.

March 26th, Deering. A Western horse was found affected
with farcy. Appraisal, $30.

March 26th, Peru. Cattle were inspected, but none found
diseased.
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March 27th, Otisfield. A grade cow was found affecfed with
tuberculosis. Appraisal, $30.

March 28th, Portland. A bad case of farcy was discovered
and condemned. Appraisal, $50.

April 2nd, Unity. Contagious disease was reported in a herd
of cattle, but none discovered.

April 3rd, Yarmouthville. A herd of cattle was inspected,
but no disease discovered.

April 6th, Deering. A case of tuberculosis was reported, but
none found to exist.

April 7th, Buxton. A herd of cattle was inspected, but no
disease discovered.

April 7th, Topsham. A case of tuberculosis was reported
which proved to be pneumonia.

April 8th, South Portland. State Reform School herd was
tested with tuberculin and one case found affected with tubercu-
losis. No appraisal.

April 11th, Hebron. A flock of sheep was inspected, and

found affected with a parasitic disease, known as esophagostoma
columbianum.

April 14th, Saco. A case of tuberculosis was reported in a
grade cow and condemned. Appraisal, $30.

April 15th, Thorndike. A cow was discovered affected with
tuberculosis and appraised $2s. '

April 16th, Standish. A case of tuberculosis was discovered
in an ox. Appraisal, $350.

April 17th, East Raymond. A case of glanders was reported,
but proved to be catarrh.

April 18th, Gray. A case of tuberculosis was reported which
proved to be emphysema.

April 18th, Saco. A case of tuberculosis was discovered in a
grade Jersey cow. Appraisal, $20.

April 2oth, Pleasantdale. A case of glanders was discovered
and destroyed.  Appraisal, $50.

April 21st, Portland. A case of farcy was discovered and
condemned. Appraisal, $50.

April 22d, Saco. A case of glanders was reported which
proved to be catarrh.

April 22d, North Carmel. A herd of cattle was inspected,
but no disease found.
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April 23d, Weston’s Mills. A case of tuberculosis was dis-
covered in a grade cow. Appraisal, $44.

April 24th, Bucksport. Tuberculosis was reported in a
Jersey cow and found diseased. Appraisal, $40.

April 25th, Portland. A case of glanders was reported, which
proved to be catarrh.

April 25th, Cumberland Mills. A herd of cattle was
inspected, but no disease found.

April 27th, Leeds Center. A case of tuberculosis was discov-
ered in an old Jersey cow. Appraisal, $20.

April 28th, Farmington. A case of tuberculosis was found in
a cow recently from Massachusetts, and condemned with no
appraisal.

May 1st, South Portland. A case of glanders was discovered
in a Western horse. Appraisal, $50.

May 2d, Orland. A case of tuberculosis was discovered in
a grade cow, but no case found.

May 4th, Kennebunkport. An ox was reported to have
tuberculosis, but no case discovered.

May 6th, Sweden. A herd of cattle was inspected and quar-
antine ordered.

May oth, Livermore. A herd of cattle was inspected and four
calves found dead, affected with anthrax. Appraisal, $40.

May gth, Troy. A case of tuberculosis was reported, but
none discovered.

May 1oth, Hermon. A case of tuberculosis was reported, but
none discovered.

May 11th, Kittery. Herd of cattle inspected and two cows
condemned. Appraisal, $95.

May 12th, Carmel. A case of tuberculosis was reported, but
none discovered.

May 13th, Deering. A case of glanders was discovered in a
Western horse.  Appraisal, $50.

May 13th, Winterport. A case of tuberculosis was discov-
ered in a grade cow. Appraisal, $33.

May 14th, Sweden. Herd of cattle inspected and three cows
condemned. Appraisal, $100.

May 15th, South China. A herd of cattle was inspected, but
no contagious disease found.
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May 15th, Norway. A case of tuberculosis was discovered
and condemned. Appraisal, $30.

May 16th, Skowhegan. Glanders was reported in a livery
stable, and two horses found affected and condemned.
Appraisal, $100.

May 16th, Mattawamkeag. A case of tuberculosis was
reported, but none discovered.

May 18th, Kittery. Two herds of cattle were inspected, and
five milch cows found diseased, and were appraised $195.

May zoth, Camden. A case of glanders was reported which
proved to be catarrh.

May 22d, Augusta. A case of glanders was discovered and
destroyed. Appraisal, $50.

May 22d, Scarboro. A case of tuberculosis was reported,
but no case discovered.

May 23d, Skowhegan. A case of glanders was discovered
and destroyed. Appraisal, $50.

May 23d, North Newburg. A case of tuberculosis was dis-
covered and condemned. Appraisal, $30.

May 24th, East Poland. A case of tuberculosis was discov-
ered and condemned. Appraisal, $30.

May 25th, Clinton. A case of tuberculosis was reported, but
none discovered. .

May 28th, West Hampden. A case of tuberculosis was
reported, but none discovered.

May 29th, Canton. A herd of cattle were inspected and two
thoroughbred Jersey cows found affected and condemned.
Appraisal, $150.

June 1st, Berwick. Two cases of glanders were reported,
and stable ordered quarantined.

June 1st, Danville. Herd of cattle inspected and Holstein
bull condemned. Appraisal, $40. ’

June 2d, Bangor. A case of tuberculosis was discovered and
condemned. Appraisal, $30.

June 3d, Cape Elizabeth. A case of glanders was discovered
in a Western horse. Appraisal, $50.

June 3d, Bangor. A case of glanders was discovered and
destroyed. Appraisal, $50.

June 4th, Portland. A case of glanders was reported, but
none discovered.
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June sth, Lewiston. Glanders was reported in a stable, and
two horses condemned. Appraisal, $100.

June 6th, Norway. Inspection of a herd of milch cows dis-
closed no contagious disease.

June 6th, Dedham. A case of tuberculosis was discovered
and condemned. Appraisal, $30.

June 7th, North Bradford. A case of tuberculosis was dis-
covered and condemned. Appraisal, $40.

June 8th, Old Orchard. A herd of cattle was inspected and
quarantine ordered.

June oth, Portland. A case of glanders was reported, but
none discovered.

June 10th, Lewiston. A case of farcy was reported and con-
demned. Appraisal, $50.

June 10th, Bangor. A case of tuberculosis was reported, but
no case was found.

June 11th, Pea Cove. A case of tuberculosis was discovered
in a grade cow. Appraisal, $42.

June 11th, Old Orchard. Inspection of cattle was ordered in
two herds, but no disease found.

June 12th, Canton. A thoroughbred Jersey cow was found
affected in a large herd. Appraisal, $100.

June 13th, Norway. A herd of milch cows was inspected
and three found diseased. Appraisal, $140.

June 14th, Monmouth. A herd of cattle was examined, but
no contagious disease found.

June 15th, Farmington. A case of tuberculosis was reported,
but none discovered.

June 15th, West Bangor. A case of tuberculosis was
reported, but none discovered.

June 16th, Frankfort. A case of tuberculosis was reported,
but none discovered.

June 16th, Kittery. A herd of milch cows was inspected
and three cows destroyed. Appraisal, $150.

June 17th, Berwick. Two cases of glanders were discovered
and destroyed. Appraisal, $95.

June 18th, Lewiston. A case of glanders was discovered and
destroyed. Appraisal, $50.

June 19th, Unity. A herd of cattle was inspected, but no
disease found.
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June 19, Madison. A case of glanders was reported and
horse quarantined.

June 2oth, Goodwin’s Mills. A case of tuberculosis was dis-
covered and condemned. Appraisal, $44.

June 22d, Portland. A case of farcy was discovered and des-
troyed. Appraisal, $50.

June 22d, Fryeburg. Inspection of two carloads of cattle;
discovered no disease.

June 23d, Danforth Cove. A case of glanders was reported,
but none discovered.

June 23d, Bangor. A case of glanders was reported, but
none discovered.

June 24th, Cape Elizabeth. A case of glanders was reported,
but nene discovered.

June 27th, Lewiston. Two cases of glanders were discovered
and destroyed. Appraisal, $100.

June 28th, Old Town. A case of glanders was reported, but
none discovered.

June 29th, Eliot. A case of tuberculosis was discovered and
destroyed. Appraisal, $50.

July 2d, Saco. A case of tuberculosis was discovered and
destroyed. Appraisal, $40.

July 3d, Old Orchard. A case of tuberculosis was discovered
and destroyed. Appraisal, $50.

July 3d, Skowhegan. A case of glanders was discovered and
condemned. Appraisal, $40.

July 4th, Old Orchard. A herd of cattle was inspected and
eight cows, one bull, and two calves were found diseased and
destroyed. Appraisal, $345.

July 4th, Norway. A case of tuberculosis was discovered and
destroyed. Appraisal, $35. )

July sth, Dixmont. A case of tuberculosis was reported, but
none discovered.

July sth, Gorham. A case of tuberculosis was reported,
which proved to be emphysema.

July 6th, Bridgton. A case of tuberculosis was discovered
and destroyed. Appraisal, $45.

July 7th, South Auburn. A case of tuberculosis was discov-
ered and destroyed. Appraisal, $25.
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July 8th, Kennebunk. A herd of cattle was inspected, but no
contagious disease found.

July oth, Waterboro. A herd of cattle was inspected, but no
contagious disease found.

July 10th, Old Orchard. A herd of cattle was inspected, but
no disease found to exist.

July 11th, East Vassalboro. A herd of milch cows was
inspected, but none found diseased.

July 13th, Athens. A herd of cattle was inspected, but no
contagious disease found.

July 13th, Saco. A case of tuberculosis was discovered and
destroyed. Appraisal, $40.

July 14th, Saco. A case of tuberculosis was discovered and
destroyed. Appraisal, $35.

July 15th, Kingfield. A herd of cattle was inspected, but no
contagious disease discovered.

July 15th, Cash Corner. A case of glanders was discovered
and condemned.  Appraisal, $25.

July 16th, Monmouth. A case of glanders was discovered
and condemned. Appraisal, $35.

July 17th, Saco. A case of tuberculosis was discovered and
destroyed. Appraisal, $35.

July 17th, Hartland. A case of glanders was reported but
proved to be catarrh.

July 18th, Old Orchard. A case of tuberculosis was discov-
ered and destroyed. Appraisal, $40.

July 10th, Passadumkeag. A case of tuberculosis was
reported, but none found.

July 19th, Danville. A case of tuberculosis was discovered
and condemned. Appraisal, $25.

July 20oth, Newfield. A case of tuberculosis was reported,
but no case discovered.

July 2oth, Turner Centre. A herd of cattle was inspected,
but no disease discovered.

July 21st, Knightville. A case of farcy was reported, but
none found on testing to exist.

July 21st, Eliot. A case of tuberculosis was discovered and
destroyed. Appraisal, $50.

July 22d, South Portland. A herd of cattle was inspected but
none found diseased. )
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July 23d, South Paris. A case of tuberculosis was discovered
and destroyed. Appraisal, $35.

July 24th, Yarmouth. A case of tuberculosis was discovered
and destroyed. Appraisal, $35.

July 24th, South Portland. A case of tuberculosis was dis-
covered and destroyed. Appraisal, $40.

July 2s5th, Anson. A case of glanders was reported, but
proved to be chronic catarrh.

July 26th, East Poland. A case of .tuberculosis was reported,
but none discovered. ’

July 27th, Minot Center. A herd of cattle was inspected and
quarantine ordered.

July 28th, Cape Elizabeth. A herd of cattle was inspected,
but no new cases discovered.

July 20th, Portland. A case of glanders was discovered and
condemned. Appraisal, $25.

July 31st, Portland. A case of glanders was discovered and
condemned. Appraisal, $50. ‘

August 3d, Bath. A case of glanders was reported, but none

discovered.
August 5th, Albion. A herd of cattle was inspected, but no

contagious disease found.

August 6th, Greene. A case of tuberculosis was reported,
but none found to exist.

August 7th, West Sumner. A herd of cattle was inspected,
but only a case of emphysema found.

August 8th, South Whitefield. A case of tuberculosis was
reported, but none discovered.

August 11th, East Livermore. A herd of cattle was
inspected, but no disease found.

August 12th, Manchester. A herd of cattle was inspected,
but none found diseased.

August 13th, South Portland. A case of glanders was
reported which proved to be catarrh.

August 14th, Otisfield Gore. A case of tuberculosis was dis-
covered and destroyed. Appraisal, $30.

August 16th, Porter. A case of tuberculosis was discovered
and destroyed. Appraisal, $35.

August 21st, Falmouth. A case of glanders was reported,
but none discovered.
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August 24th, Macwahoc, Aroostook county. A herd of cat-
tle was, inspected, but no disease found.

September 2d, Albion. A herd of cattle was inspected, but
none found diseased.

September 3d, Mason. A herd of cattle was examined, but
none found diseased.

September sth, Readfield. A case of tuberculosis was
reported, but none found diseased.

September 7th, Cumberland. A case of tuberculosis was
reported, but none found.

September 10th, Winter Harbor. A case of glanders was
discovered and destroyed. Appraisal, $50.

September 13th, Holden. A case of tuberculosis was discov-
ered and appraised $25.

September 16th, Portland. A case of farcy was reported, but

none discovered.
September 18th, Corinth. A case of glanders was discovered

and condemned. Appraisal, $50.

September 1gth, Portland. A case of glanders was discov-
ered and condemned. Appraisal, $30.

September 2oth, Bangor. A case of tuberculosis was
reported, but no case discovered.

September 21st, Saco. A case of glanders was discovered
and destroyed. Appraisal, $50.

September 22d, Old Orchard. A case of glanders was dis-
covered and destroyed. Appraisal, $50.

September 23d, Gray. A case of glanders was reported, but
proved to be catarrh.

September 23d, Minot. A case of tuberculosis was discovered
and condemned. Appraisal, $50.

September 25th, West Woolwich. A case of tuberculosis was
reported, but none found.

September 25th, Deering. A case of glanders was reported,
but proved to be catarrh.

September 26th, Holden. A case of tuberculosis was
reported, but none discovered.

September 26th, Five Islands. A case of glanders was
reported, which proved to be catarrh.

September 26th, Foster’s Point. A case of tuberculosis was
reported, but none foand,
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September 27th, Dayton. A herd of cattle was inspected, but
no contagious disease found.

September 3oth, Winthrop. A case of glanders was reported,
but none found.

October 1st, Fayette. A case of farcy was discovered and
condemned. Appraisal, $50.

October 2d, Fryeburg. A case of tuberculosis was discov-
ered and condemned. Appraisal, $18.

October 3d, Hampden. A case of tuberculosis was discov-
ered and condemned. Appraisal, $30.

October sth, Thorndike. A herd of cattle was inspected, but
no disease discovered.

October 6th, Guilford. A herd of cattle was examined and an
ox found diseased. Appraisal, $50.

October 7th, Edgecomb. A case of glanders was reported,
but none discovered.

October 8th, East Livermore. A case of glanders was
reported, but none discovered.

October 10th, Cash’s Corner. A case of glanders was dis-
covered and destroyed. Appraisal, $50.

October 12th, North Saco. A herd of cattle was examined,
but no disease found.

October 12th, Cape Elizabeth. A case of glanders was
reported, which proved to be catarrh.

October 13th, Portland. A case of farcy was reported, but
none discovered.

October 14th, Saco. A case of tuberculosis was reported,
but none found.

October 15th, Eddington. A case of glanders was reported,
but no case found.

October 15th, North Livermore. A case of farcy was reported,

but no case found.
October 16th, Auburn. A herd of cows was inspected and a

Jersey cow found affected, and was destroyed. Appraisal, $20.

October 22d, Saco. A herd of cattle was inspected and a
grade cow found diseased. Appraisal, $40.

October 24th, Portland. A case of glanders was discovered
and destroyed. Appraisal, $50.

October 26th, Durham. A case of tuberculosis was discov-
ered and destroyed. Appraisal, $25.
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October 26th, Auburn. A herd of milch cows was inspected
and quarantine ordered.

October 27th, West Gray. A case of tuberculosis was
reported, but no case found.

October 28th, Farmington. A case of tuberculosis was dis-
covered and condemned. Appraisal, $50.

October 3oth, Waldoboro. A case of glanders was reported,

but no case found.
October 30th, Robinsons. A case of tuberculosis was

reported, but no case found.

October 31st,Skowhegan. A case of glanders was discovered
and destroyed. Appraisal, $50.

October 31st, Eliot. A case of tuberculosis was discovered
and condemned. Appraisal, $35.

November 2d, South Portland. A case of farcy was discov-
ered and condemned. Appraisal, $50.

November 3d, Willard. A case of glanders was discovered
and condemned. Appraisal, $5o.

November gth, Lewiston. A herd of cows was inspected and
five found diseased. Appraisal, $137.50.

November 6th, Monmouth. A herd of cows was inspected
and five found diseased. Appraisal, $245.

November 7th, Hebron. A cow was found affected with
tuberculosis and condemned. Appraisal, $10.

November gth, Auburn. A cow was found affected with
tuberculosis and condemned. Appraisal, $25.

November 1oth, Westbrook. A herd of cattle was inspected,
but no contagious disease found.

November 11th, Guilford. Inspection was ordered of a herd
of cows, but no disease existed.

November 12th, Hampden. A case of tuberculosis was dis-
covered and condemned. Appraisal, $zo.

November 12th, Wells. A case of tuberculosis was discov-
ered and condemned. Appraisal, $50.

November 13th, East Lebanon. An ox was found affected
with tuberculosis and condemned. Appraisal, $25.

November 13th, Lewiston. A case of tuberculosis was dis-
covered and condemned. Appraisal, $50.

November 14th, Willard. A case of glanders was discovered
and condemned. Appraisal, $40.
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November 14th, Orono. A herd of cows was inspected, but
no disease discovered.

November 15th, Charleston. A case of tuberculosis was dis-
covered and condemned. Appraisal, $30.

November 17th, Portland. Two cases of glanders were dis-
covered and condemned. Appraisal, $100.

November 19th, Portland. A case of glanders was reported,
but proved to be chronic catarrh.

November 2oth, Lincoln Center. Inspection was ordered in
a herd of cattle, but no disease discovered.

November 21st, Portland. A case of glanders was reported,
and placed in quarantine.

November 23d, East Dover. A case of tuberculosis was dis-
covered and condemned. Appraisal, $2o.

November 27th, Deering. A case of glanders was discov-
ered and condemned. Appraisal, $50.

November 28th, Bangor. Inspection was ordered of a herd
of cows, but no disease found.

November 2gth, North Turner. A case of tuberculosis was
discovered and condemned. Appraisal, $25.

December 1st, New Gloucester. A case of tuberculosis was
discovered and condemned. Appraisal, $40.

December 2d, Bangor. A case of tuberculosis was discov-
ered and condemned. Appraisal, $30.

December 3d, Lewiston. A case of tuberculosis was discov-
ered and destroyed, with no appraisal.

December 4th, North Berwick. A case of glanders was dis-
covered and destroyed. Appraisal, $50. '

December 4th, West Buxton. A case of tuberculosis was
discovered and destroyed. Appraisal, $25.

December 5th, Saco. Inspection was ordered in a herd of
cows, but no disease was discovered.

December 7th, Springvale. A case of tuberculosis was dis-
covered and destroyed. Appraisal, $30.

December 7th, Unity. A case of tuberculosis was discovered
and destroyed. Appraisal, $30.

December 8th, Richmond. A case of glanders was reported,
which proved to be chronic catarrh.

December gth, Kennebunk. Inspection was ordered of a
herd of cattle and one animal quarantined.
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December 1oth, Mechanic Falls. A case of glanders was
reported, but none proved to exist.

December 14th, Minot Center. A herd of cows and young
stock, fourteen in number, was all found to be affected, more or
less, with tuberculosis and was condemned and ordered des-
troyed. Appraisal, $413.

December 16th, Kennebunk. A case of tuberculosis was
discovered and condemned. Appraisal, $50.

December 17th, Winterport. A case of tuberculosis was dis-
covered and destroyed. Appraisal, $30.

December 17th, Saco. Inspection was ordered of a herd of
cattle, and two cows and two calves found diseased and were
destroyed. Appraisal, $104.00.

December 18th, Portland. A case of glanders was reported,
but none discovered.

December 18th, Bangor. A herd of cattle was tested and
eleven cows found diseased. Appraisal, $38s.

December 19th, Solon. A case of tuberculosis was discov-
ered and destroyed. Appraisal, $25.

December 19th, East Otisfield. Inspection was ordered in
a herd of cows, and six condemned and destroyed. Appraisal,
$210.

December 2oth, Dedham. A case of tuberculosis was
reported, but none discovered. )

December 21st, Westbrook. A herd of cattle was inspected
and placed in quarantine.

December 22d, Springvale. A case of tuberculosis was
reported, but none discovered.

December 23d, Westbrook. Herd of cattle was tested and
continued in quarantine.

December 24th, Portland. A case of glanders was discovered
and condemned. Appraisal, $27.

December 24th, Hampden Center. Inspection was ordered
in a herd of cows, and fourteen found diseased and were des-
troyed. Appraisal, $380.

December 28th, Albion. A herd of cows was inspected, but
none found diseased.

A summary of the business of the year shows that vour com-
missioners have ordered and attended over three hundred
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inspections during 1896, scattered all over our State, containing
a cattle population of 328,543, and 110,719 horses either bred or
owned upon 65,400 farms in Maine. This amount of work is
so largely in excess of the demands upon our services of any
other year since the present law went into effect, that it is appar-
ent upon the face of it, that with a total amount of appraisals
for the years 1895 and 1896 largely in excess of the whole bi-
annual appropriation, together with the almost certain knowl-
edge that the new and much more certain methods of diagnos-
ing and controlling the disease through the aid of tuberculin
tests will compel an increased expenditure of both time and
money; that the amount thus far appropriated is entirely insuffi-
cient to insure any reasonable or effectual continuance of the
work.

In 18gg, forty-three head of horses were condemned and
destroyed at an appraisal of $1,927.50, and seventy-nine head of
cattle were also condemned and destroyed at an appraisal of
$2,459, the total amount of appraisals for that year being $4,386.
In 1896, forty-five head of horses were condemned and des-
troyed at an appraisal of $1,967, and 202 head of cattle were also
condemned and destroyed at an appraisal of $7,063.50, the total
amount of appraisals of the year being $¢,030.50, amounting in
the two years to $13,416.50 for which was appropriated at the
last session of the Jegislature the sum of ten thousand dollars
ott of which was expected to be paid all the expenses and pay
of three commissioners and for all animals destroyed under the
provisions of this act.
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REPORT OF THE DIRECTOR.
Cuas. D. Woobs.

The work of the first half of the year was conducted under the
direction of Professor Jordan. With the change of director
which took place July 1, 1896, there was little change in the
policy of the Station. Its principal lines of work have been the
same as in former years and are briefly referred to in the pages
which immediately follow. A more detailed report of the work
of the Station during the year is given by my associates in the
pages beyond.

The Director wishes here to express his appreciation of the
kind reception given to him and the loyal co-operation of his
associates in prosecuting the work of the Station.

CHANGES OF STATION STAFF.

There have been a number of changes in the station staff
during the year. The following concerning the change of
director is taken from the report of the President of the College
to the Trustees.

“Professor Whitman Howard Jordan, Sc. D., Director of the
Experiment Station, resigned his position July 1, 1896, to accept
the directorship of the State Experiment Station of New York.
It was a matter of sincere regret that we were unable to retain
him, but the opportunities and salary offered him in New York
were so much greater than he enjoyed here that he could not be
expected to stay with us without changes which would cause
an increase of our expenses beyond our means. IHe was a grad-
uate of the college in the class of 1895. After spending some
time in the Experiment Station at Middletown, Conn., the first
in the United States, and then recently established, he returned
to the college as instructor. He served as professor of agricul-

2
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ture for some years in the Pennsylvania State College, and
again returned to Orono as director of the Experiment Station.”

“Professor Charles Dayton Woods, B. S., who succeeds Pro-
fessor Jordan, comes to us from the Storrs (Conn.) Experiment
Station, of which he was assistant director. He is a graduate of
Wesleyan University, and has studied abroad. He was one of
the early workers in the first experiment station in the United
States. He holds a commission from the United States Gov-
ernment for investigations on human foods.”

After a year’s leave of absence which was spent in study
abroad and at Cornell University, Professor Munson returned
to his duties at the Experiment Station, July 1, 1896.

Mr. Fred C. Moulton, M. S., assistant chemist, resigned
August 31st. Mr. Henry B. Slade, A. B., a graduate of Brown
University, is his successor.

Mr. Harris Perley Gould, B. S., assistant horticulturist,
resigned his position August 31, in order to pursue post-grad-
uate studies elsewhere. He has been succeeded by Mr. Lucius
Jerry Shepard, B. S., a graduate of the Massachusetts Agricul-
tural College.

Mr. Ora W. Knight, B. S, a graduate of the College, was
appointed assistant chemist December 1st.

Mr. A. M. Shaw, foreman of the farm, resigned December
31, 1896.

Professor G. M. Gowell, M. S., has been appointed agricul-
turist. This appointment will take effect January 1, 1897.

FERTILIZER INSPECTION.

The number of brands of fertilizers sold in the State seems
to be steadily on the increase. Old companies are increasing
the number of brands they are offering and new companies are
entering the State. In 1894 the Station agent collected 60
brands; in 1895 he collected 74; in 1896 the number was
117, and the indications are that the number of brands sold in
1897 will come well up to 150.

Seventy-seven of the 117 brands sold in the State in 1896 were
licensed; the remaining 40, according to the representations
of the manufacturers, were exempted from the payment of the
analysis fee as coming within the thirty ton limit. The terms of
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the law require, however, that these non-paying brands shall
be inspected, consequently it is possible for a manufacturer, by-
selling a small amount of a large number of brands, to increase
the work of inspection en'irely out of proportion to the analysis
fees paid.

As the cost of the fertilizer inspection must be borne entirely
by the receipts from license fees, the inspection of the non-pay-
ing brandsrestricts the properinspection of the regularly licensed
brands. To correct this evil the Station Council proposes to
ask the legislature of 1897 to so amend the law that the analysis
fee shall apply to every brand sold in the State.*

INSPECTION OF CHEMICAL GLASSWARE USED IN CREAMERIES.

Nearly all the glassware that has been examined during the
year has come from dealers in dairy supplies. It is reasonable
to suppose, therefore, that the butter factories have renewed
their stock by purchasing tested bottles and pipettes direct from
the dealers and are complying with the law in that respect.

It has been gratifying to note that a very small percentage of
the goods inspected the past year was inaccurately graduated.

During the year 1896 there were received and calibrated 8o1
cream bottles, 280 milk bottles, and 70 pipettes. Of this large
amount of glassware only one cream bottle and five pipettes
were found to be sufficiently inaccurate to throw them out. All
the milk bottles were correct. The Station has adopted a new
stamp, and bottles and pipettes found correct are now marked
M. E. S

The text of the law is printed in another place in this report.

NUTRITION OF PLANTS AND ANIMALS.

The box experiments for the purpose of determining the “for-
aging power” of certain plants for phosphoric acid have been
continued. The results obtained up to the spring of 1896 were
published in the report of this Station for 1895.

Field experiments on the growth of forage plants and the
effects of fertilizers have been continued along the lines of other
years. So far as results of value have been obtained they are
given beyond.

*This change was secured by act of legislature and approved by the governor
February 24, 1897.
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Several feeding experiments with milch cows have been made
during the year. The results are reported by Mr. Bartlett in
another part of this report.

Digestion experiments with sheep are in progress but are not
completed. It is expected that these results will be printed in
the report for 1897.

These experiments, involving as they do a great deal of chem-
ical work, are time-consuming in their details, and a not incon-
siderable portion of the time of the Station chemists has been
given to their carrying out.

INVESTIGATION OF THE NUTRITION OF MAN.

The investigation of the nutrition of man, begun three years
ago by the United States Department of Agriculture under a
special act of Congress, was placed in the immediate charge of
Professor W. O. Atwater of Wesleyan University, Middletown,
Conn. The director of this Station was then associated with
Professor Atwater and shared in the planning and carrying out
of these investigations. On coming to this Station, his commis-
sion in the United States Department of Agriculture was con-
tinued and he still has an active part in this work.

The study of cereal foods, including experiments in digesti-
bility and metabolism, which are in progress at several experi-
ment stations and colleges, is under the immediate care of the
director of this Station. The work at the Maine Station in the
study of human food during the year has been chiefly on the
digestibility of breads made from entire wheat flour, graham
flour, and ordinary bread flour. These experiments are not
finished. They involve, in addition to the study of the nutri-
ents, the estimation of the fuel values of the foods and of the
undigested residues. The metabolism of matter forms an
important part of the investigation. These results will be pub-
lished in bulletins of the Department of Agriculture. Abstracts
of these bulletins giving the results will be printed in later
reports of this Station. The present report contains an account
of studies made by this Station in 189g5.
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INVESTIGATIONS WITH THE BOMB CALORIMETER.

The study of the fuel value of cattle food and of the food of
man gives very valuable information. The chief uses of food
are to build tissue, and to furnish the energy requisite for mus-
cular and other work, and for the maintenance of the body heat.
The power of food to supply force to do work and maintain
temperature can be measured in terms of potential energy. To
do this an apparatus called a calorimeter (heat measure) is used.
A new form of bomb calorimeter developed by Professor W. O.
Atwater and the director of this Station is described in the
report of the Storrs (Conn.) Experiment Station for 1894, pages
135-151. Mr. O. S. Blakeslee, mechanician of the Wesleyan
University, has made a bomb calorimeter for this Station.
Investigations upon the fuel value of foods and the undigested
residues of digestion experiments are in progress. Other stud-
ies with the bomb calorimeter are planned.

BOTANY.

The work in botany has been continued much as in previous
years. The chief work of investigation is along the lines of
(1) the diseases of plants and their remedies; (2) the intro-
duction and distribution of weeds in the State; and (3) the
life history of plants in relation to remedial measures. Consid-
erable study of the quality of seeds and their contamination
with weed seeds has been made.

ENTOMOLOGY.

The work in entomology is along the same lines as that of
other years. It consists of (1) the study of the life history of
insects doing injury in the State,so as to learn their most vulner-
able points and suggest rational remedies; (2) the study of the
insects of Maine as to kinds, distribution and variation from
year to year, due to climatic changes, food supply and natural
enemies; (3) the preparation of specimens for the cabinet to be
used in identifying other specimens readily; and (4) prepara-
tions of specimens showing the stages in the life history and
work of injurious insects.
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THE WORK IN HORTICULTURE.

The work in horticulture has been similar to that of previous
years. Studies in plant breeding continue as the most import-
ant of the lines of inquiry. This work includes a consideration
of plants as affected by different conditions of soil, climate and
culture, the effects of crossing and of heredity, as well as the
improvement of promising wild types. In the forcing houses
the study of the tomato has been continued and the culture of
other fruits and vegetables, as the currant, radish and let-
tuce has received attention.

The small fruit plantation has been extended and the differ-
ent varieties are coming into bearing. Many of the fruits sent
to Aroostook county are beginning to bear. Some of the
field notes made bythe Horticulturist concerning these are given
in another part of this report. Experiments on the propagation
and culture of the blueberry from selected wild stock are in
progress.

Spraying experiments for apple scab have been continued.
The season of 1896 was unfavorable for the growth of scab
and the results of the experiments are reserved till further trials
have been made.

TUBERCULOSIS IN COWS.

Realizing the importance of a better understanding of this
disease, the Station has during the year devoted a good deal of
attention to the study of bovine tuberculosis. An affected herd
of ten animals has been kept isolated from all other animals
under as good hygienic conditions as possible. A small barn,
28x40 feet, was erected for their accommodation. The points
being studied are: (1) the progress of the disease in affected
animals; (2) the conditions under which tuberculin will cause
a rise of temperature in tuberculous animals; and (3) the effect
of good hygienic conditions on the progress and outcome of the
disease. The work is still in progress and other phases of the
disease will be taken up. A report of progress is given by Dr.
Russell in another part of this report.
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THE FARM.

Since the reorganization of the Station in 1888 it has used one
of the college barns and has had under cultivation for experi-
mental and other purposes about fifty acres of the college farm,

The oversight of all the work of instruction and investigation
of the Department of Agriculture, with the exception of the
college farm, is under the charge of one man in either his
capacity as Professor of Agriculture or Director of the Station.
It was thought that the best interests of the College in its rela-
tion to agriculture would be served by having all of the agricul-
tural work of the College consolidated. This will be accom-
plished January 1, 1897, at which time the management of the
college farm will be turned over to the director of the Experi-
ment Station. This transfer is made with such financial support
from the College that the Hatch fund will not be encroached
upon either temporarily or permanently. The capital necessary
for carrying on the farm is furnished by the College. All
expenses of management and instruction will be borne by the
College. The station funds will be used as in the past, only to
defray the cost of experiments.

The farm will be managed primarily as a dairy farm, although
considerable attention will be given to swine, sheep and poultry
husbandry. The crops grown will be largely hay, fodder, and
silage crops. The management of the farm will be, as in the
past, under the immediate charge of Professor Gowell.



REPORTS OF THE STATION STILL AVAILABLE
FOR DISTRIBUTION.

The Station has a few hundred copies of the Reports for 1888,
1889, 1890, 1893, 1894 and 1895, which will be sent on appli-
cation so long as the numbers on hand will allow. The Report
of this Station is bound with that of the Secretary of Agriculture,
so that anyone having the “Agriculture of Maine” has also the
Report of this Station.

In order to guide one in asking for these publications the
principal papers in each Report are named below.

Address all requests for publications to
Maine Agricultural Experiment Station,
Orono, Maine.

TABLE OF CONTENTS OF REPORTS OF THIS STATION FOR
1888, 1889, 1890, 1893, 1894, AND 1895.

REPORT FOR 1888.

Inspection of fertilizers.  Digestion experiments with
sheep. The compounding of rations for farm animals. The
composition and digestibility of American feeding stuffs.
Tests of varieties of potatoes, oats, barley, and peas. Ger-
manation tests of seeds. Descriptions of the following
injurious insects: Round-headed apple-tree borer; Flat-
headed apple-tree borer; Oyster-shell bark louse; Apple-
tree tent-caterpillar; Forest tent-caterpillar; Fall canker-
worm; Eye-spotted bud-moth; Apple-tree aphis; Codling
moth; Apple maggot; Ash-gray pinion; Pear-tree slug;
Indian cetonia; Plum curculio; Cherry-tree plant-louse;
Imported currant-worm; Ivy scale insect; Black swallow-
tail butterfly; Eyed elater; Hawthorn tingis; Mourning
cloak butterfly; Meal-worm beetle.
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REPORT FOR 1880.

Inspection of fertilizers. Composition, digestibility and
yield of hay from various grasses. Composition, digestibility
and yield of corn-fodder. Composition and value of various
commercial feeding stuffs. The comparative digestibility of
wheat bran and wheat middlings. Composition and digesti-
bility of pea meal. The value of the digestible matter of good
hay as compared with the digestible matter of corn ensilage,
for milk production. The value of the digestible matter of
ensilage as compared with the digestible matter of hay, for
growth. Feeding experiments with swine. Tests of several
breeds of dairy cows. Field and pot experiments with fertil-
izers. Field tests with varieties of barley, oats and peas.
Seed germination experiments. Experiments with forage
plants.  The potato rot. Apple scab. The apple maggot.
Insecticides. Hog cholera. Parturient apoplexy, (milk fever).
The coefficients of digestibility for protein. Loss of food and
manurial value in selling sweet corn.

REPORT FOR 1890.

Inspection of fertilizers.  Tests of dairy cows. Mechanical
loss of butter fat. Effect of delay in setting milk. The mineral
ingredients of milk. The fat globules of milk. Tuberculosis in
the college herd. Feeding experiments with colts. Feeding
experiments with steers. Feeding experiments with swine.
Field experiments with fertilizers.  Germination tests of seeds.
Spraying experiments. Injurious insects. Meteorological
operations.

REPORT FOR 1893.

Investigation of the foraging powers of some agricultural
plants for phosphoric acid. The composition of fodders and
silage from the corn plant. Digestion experiments with sheep.
Corn as a silage crop. TFeeding experiments. Feeding experi-
ments with cows. Feeding experiments with swine. Waste
of fat in the skimmed milk by the deep-setting process. Notes
of cabbages, cauliflowers, tomatoes, egg plants and potatoes.
Spraying experiments. Catalogue of Maine fruits. Bean and
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tomato anthracnose. Potato and beet scab. The Angou-
mois grain moth; the lime-tree winter-moth; the apple-
leaf bucculatrix; the Disippus butterfly; the May beetle; the
bean weevil; the pear-blight beetle or shot-borer; the carrot-fly.

REPORT FOR 1804.

Analyses of butter and imitation butter. Field experiments
with fertilizers. The profitable amount of seed per acre for
corn. Digestion experiments. Feeding experiments. Notes
of potatoes and corn. Notes of small fruits and on plant
breeding. The orange-colored roestelia or quince rust.
Diseases of oats. Night-flowering catchfly. The dichoto-
mous catchfly. Potato scab. The snow flea. The silver
fish. The ring-banded soldier-bug. The elm tree bark
louse.  The gooseberry plant-louse.  The oblique-banded
carpet beetle. The oak-bark weevil. The fall canker worm.
Tuberculin as a diagnostic agent. Bulletins issued in 1894—
Fruit-culture.  Spraying experiments. Tomatoes. Cauli-
flowers. Corn as a silage crop. Potatoes. Tuberculosis and
glanders. A scheme for paying for cream, etc. Foraging
powers of some agricultural plants.

REPORT FOR 1895.

Investigations on the foraging powers of some agricultural
plants for phosphoric acid. The profitable amount of seed per
acre for corn.  Sunflower heads and blackeye peas as silage
crops. Feeding experiments with milch cows. The relation
of food to the growth and composition of the bodies of steers.
Notes on potatoes, sweet corn, peas and cabbage. Notes on
plants and insects. Second blooming of pear trees. Cattle -
lice. The yellow woolly bear. Tapestry moth. The straw-
berry leaf beetle, The cucumber flea beetle. The currant fly.
Bulletins issued in 18g95—Important facts about corn. Inspec-
tion of fertilizers. A Discussion of certain commercial fertil-
izers. A discussion of certain commercial foods. Notes on
small fruits. Inspection of fertilizers.



o o oo i o o e

ACKNOWLEDGMENTS.

Acknowledgment is hereby made for the following gifts to
the Station during 18g6:

One-half ton Thomas Phosphate Powder.—Thomas Phos-
phate Works, Philadelphia.

One Turbine Babcock Tester.——Vermont Farm Machine
Company, Bellows Falls, Vermont.

One Peep O’Day Brooder.—E. F. Hudson, Dover, Mass.

One Improved Robbin Potato Planter.—Bateman Mig. Co.,
Greenlock, New Jersey.

One Iron Age Sulky Cultivator.—Bateman Mfg. Co., Green-
lock, New Jersey.

One New York Champion Horse Hay Rake—DPatten &
Stafford, Canastata, New York.

One Bullard Two-Horse Hay Tedder.—Richardson Mig. Co.,
Worcester, Mass.

One Deering Ideal, Ball and Roller Bearing Mower, six feet
cut.—Deering Harvester Co., Albany, N. Y.

One Acme Pulverizing Harrow.—Duane H. Nash, Milling-
ton, N. J.

One Macomber Hand Corn Planter.—Duane H. Nash, Mill-
ington, N. J.

One Pound Protectio.—The Protectio Company, Collinsville,
Conn.

One package Insecticide, Bug Death.—Danforth Chemical
Co., Leominster, Mass.

One gallon prepared putty.—T. H. Nevins, Pittsburg, Pa.

One set Transplanting Implements.—F. Richards, Freeport,
N. Y.

One package Cassa Banana Seeds.—]. L. Normand, March-
ville, La.

One package Cions, eleven varieties.—C. Howard Shinn,
Berkeley, Cal.
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The following newspapers and other publications are kindly
donated to the Station by the publishers:

Agricultural Epitomist, Indianapolis, Ind.; weekly. Ameri-
can Agriculturist, New York City; weekly. American
Creamery, New York City; weekly. American Cultivator,
Boston, Mass.; weekly. American Dairyman, New York City;
weekly.  American Fertilizer, Philadelphia, Pa.; monthly.
American Grange Bulletin, Cincinnati, Ohio; weekly. Balti-
more Weekly Sun, Baltimore, Md.; weekly. Cultivator &
Country Gentleman, Albany, N. Y.; weekly. Dairy World,
Chicago, Ill.; weekly. Detroit Free Press, Detroit, Mich.;
bi-weekly.  Elgin Dairy Report, Elgin, Ill.; weekly. Farm-
ing, Toronto, Ont.; monthly. Farmer’s Advocate, Burlington,
Vt.; weekly. Farmer’s Advocate, London, Ont.; weekly.
Farmer’s Guide, Huntington, Ind.; weekly. Farmer’s Home,
Dayton, Ohio; weekly. Farmer’s Journal, Philadelphia, Pa.;
weekly. Farmer’s Magazine, Springfield, Ill.; weekly. Farm-
er’s Review, Chicago, Ill.; weekly. Farmer’s Voice, Chicago,
I1.; weekly. The Florist’'s Exchange, New York City; weekly.
The Forester, Princeton, N. J.; weekly. Fruit, Dunkirk, N. J.;
weekly. Grange Visitor, Charlotte, Mich.; weekly. Green’s
Fruit Grower, Rochester, N. Y.; weekly. Hoard’s Dairyman,
Ft. Atkinson, Wis.; weekly. Holstein Fresian Register, Brat-
tleboro, Vt.; monthly. The Homestead, Des Moines, Iowa;
weekly. Horticulture, Cuyahoga Falls, Ohio; monthly. Hor-
ticultural Visitor, Kinmundy, Ill.; monthly. Industrial Ameri-
can, Lexington, Ky.; monthly. The Irrigation Age, Chicago,
I1l.; monthly. The Jersey Bulletin, Indianapolis,Ind.; monthly.
The Louisiana Planter, New Orleans, La.; monthly. Maine
Farmer, Augusta, Me.; weekly. The Market Garden, Minne-
apolis, Minn.; weekly. Massachusetts Ploughman, Boston,
Mass.; weekly. Mirror & Farmer, Manchester, N. H.; weekly.
Montana Fruit Grower, Missoula, Mont. New England Farmer,
Boston, Mass.; weekly. New England Florist, Boston, Mass.;
weekly. New England Homestead, Springfield, Mass.; weekly.
New York Farmer, Port Jervis, N. Y.; weekly. New
York Produce Review, New York City; weekly. North-
ern Leader, Fort Fairfield, Me.; weekly. Ohio Farmer,
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Cleveland, Ohio; weekly. Ohio Valley Farmer, Cincinnati,
Ohio; weekly. Orange County Farmer, Port Jervis, N. Y.;
weekly. Oregon Agriculturist, Portland, Oregon; bi-weekly.
Pacific Coast Dairyman, Tacoma, Wash.; weekly. Practical
Farmer, Philadelphia, Pa.; weekly. Public Ledger, Philadel-
phia, Pa.; daily. Rural Californian, Los Angeles, Cal.; monthly.
Rural Canadian, Toronto, Ont.; weekly. Rural New Yorker,
New York City; weekly. Southern Cultivator, Atlanta, Ga.;
weekly.  Southern Farmer, New Orleans, La.; weekly.
Southern Planter, Richmond, Va.; weekly. Southern States,
Baltimore, Md.; monthly.  Southwestern Farmer, Wicheta,
Kans.; weekly. Success with the Garden, Rose Hill, N. Y.;
monthly.  Turf, Farm and Home, Waterville, Me.; weekly.
Vick’s Magazine, Rochester, N. Y.; monthly. Wallace’s
Farmer, Des Moines, Iowa; weekly. Weekly Call, San Fran-
cisco, Cal.; weekly. Western Agriculturist, Chicago, IlL;
weekly.



NEW FITTINGS OF THE COW STABLE,
G. M. GowEeLL.

In the construction of the first cattle barn at the college, sep-
arate mangers were provided for each animal, but all stood upon
one common platform which was raised four inches above the
bottom of the manure trench. The cattle were fastened around
the necks with common tie-chains. In fifty feet of the tie-up
this platform was four feet and four inches widé, and in the other
fifty feet, it was four feet and ten inches wide, the better to
accommodate long and short cows.

The difficulty of keeping the animals clean caused us to raise
the platform to ten inches above the trench. No other changes
were made. With the low platform, one hour had been required
for the man to card, brush and properly clean the twenty-nine
cows. After the platform was raised it required sixteen min-
utes of the same man’s time to keep them as clean as before.
This record extended over several days, and represented fairly
the time required with each floor. The advantage with the
high platform was, that the cattle would not back down into
the trench very frequently and track their voidings up on to the
platform to soil themselves when they lay down, as they did
when the low platform was used.

This high platform was not dangerous, causing animals to
slip or fall, as is shown by our twelve years experience with it.
We never had a case of lameness resulting from its use, and
never a case of abortion in our herds, which, had it occurred,
might perhaps have been ascribed to this as its cause. We
encountered one difficulty in its use. When a cow lay down, the
one standing next to her would sometimes step on her teats and
bruise or cut them. This was not of frequent occurrence, but
yet sufficiently so as to cause considerable trouble and anxiety.
If we constructed partitions between the animals to prevent this
difficulty they would be compelled to back out of their stalls
down over the ten-inch drop into the trench, when we turned
them out. This was not convenient for' them to do. They had
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ordinarily turned on the high platform and walked off from it

with ease; the partitions would prevent their doing so.

In reconstructing this barn last fall we attempted to secure
some plan of stalls that would give the advantages of the one
we already had and would at the same time be free from its
objectionable features. It was decided to adopt the leading
features of the “Hoard Stalls” and make such changes as seemed
advisable to adapt it to our wants. The accompanying cut
shows the plan and details of construction. The sleepers under
the floor have no incline. The floor upon which the cows are
placed is nine feet wide and has an incline of two inches in the
nine feet. This incline is secured by laying pieces of tapering
furring that are nine feet long, and are three inches thick at

one end, and one inch thick at the other end, upon the sleepers, '

and laying the flooring upon them, using one thickness of plank
or two thicknesses of boards.
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At the side of the platform is the manure trench which is
eighteen inches wide. The floor of this trench is made of one
thickness of two inch plank laid directly on the floor sleepers.
Narrow strips of one inch boards, for furring, are laid on the
sleepers, from the manure trench to the outside sill of the barn,
and are floored over with two inch plank, covered with one inch
boards, breaking joints. When completed this leaves the
trench two inches deep. Our stalls vary from three feet and four
inches, to four feet in width; the wide ones being reserved for
some of the larger animals. Three feet and six inches is about
the right average width.

A convenient course to pursue in constructing the stalls 1s,
first, to set the three by four inch studs at the corners of the
* stalls next to the feed floor of the barn, and then to put in place
the eight inch plank which is the bottom of the feed rack and
extends from post to post. The bottom of this plank should
-be twenty-nine inches from the floor, and its back edge should
be beveled to take the narrow strips of the feed rack which are
nailed to it. The top or head rail, which is two by four inches,
is set at an angle, the upper corner being five feet and ten inches
from the floor and twenty-eight inches from the front end of
the stalls.

The partitions are a single thickness of one inch boards nailed
to the three by four studs at the front end of the stalls, and
extending back; the ends being cut on an angle to fit into the
groove in the inclining three by four header which is nailed to
the head rail at one end and the floor at the other end.

This header piece has its corners chamfered and the one inch
deep groove is in the four inch side. The manger strips are
one by two inches in size, and are placed four inches apart.
The head rail is held in place by strips nailed to it and the front
studs. ‘

The top floor of the stalls is put down last and is of one inch
boards running up and down the stalls. Pieces of three by
four joist are placed on edge across the stalls near the ends of
the partition and fastened to the floor by two large wire nails.
The upper corners of these pieces are chamfered. They are
to be put just in front of, and close to the hind feet of the ani-
mal when it stands up in the stall with its head close to the
slats of the feed rack.
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The lower door in front, through which grain and silage are
fed is fourteen inches wide, and its lower edge is twelve inches
from the floor. The upper door through which the hay is fed
is eighteen inches wide and the space between it and the lower
door is twenty inches. The doors are hinged at the upper
edges and shut down, to avoid the crowding at the hinges,
caused by chaff, etc., when hung to shut up. The animals are
fastened by leather head halters, the ropes of which are two and
one-half feet long, to the ring placed in the edge of the bottom
of the feed rack.

The floor in the front part of the stall is swept clean before
feeding the grain and silage, which are put directly on the floor.
The animal steps forward putting its hind feet in front of the
cross piece and eats the grain or silage and then, lifting its head
is forced to step back over the cross piece in order to stand
comfortably. The animal rarely voids while standing forward
eating from the floor, but does so while standing back. When
they are first put into the stalls they will sometimes lie down on
the cross pieces but they get up very quickly and seek more
comfortable positions by stepping in front of the bar and lying
there, where there is plenty of room and comfort.

After the cows had been in their quarters about a month and
had become accustomed to lying forward in the stalls, the cross
pieces were removed. This was done several weeks ago, yet
they have all continued to step forward when about to lie down,
precisely as they did when the cross pieces were in place. How
long they will continue to do so without the cross pieces to
prompt them remains to be seen. The only objection to the cross
pieces is that they are somewhat in the way of the milkers until
they become accustomed to them. When leaving their stalls
animals back out into or across the two inch deep manure
trench without hesitation.

Our experience, thus far, with these stalls is very satisfactory.
The animals have much freedom, as they step back and forth
the length of their halters, and are able to reach back and lap
themselves much to their satisfaction. They require but little
carding and brushing to keep them clean, and while lying down
they are safe from the injuries liable to be inflicted by their
over-crowding mates.

3
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The material used in the construction of these stalls was
native spruce, planed on all sides. The cost of furnishing a
barn with these stalls is less than that of stancheons, or mangers
and chains. They are so sensible, simple and cheap, that they
commend themselves to every cattle owner, whether he has an
old fashioned barn or is constructing a new one.

A generous supply of windows is provided for the admission
of light and sunshine. Outside windows are used during the
coldest weather and are essential to prevent freezing in the
tie-up, as it is kept open in front into the drive or feed floor
except in the severest weather. This part of the barn furnishes
plenty of fresh air to the animals, as it opens directly into the
large ventilators on the ridge of the barn which are never closed.
When it becomes necessary for the comfort of the animals, to
close the shutters in front of them, the tie-up in which they are
confined is completely ventilated by the ventilating shutes that
are twelve by twenty-four inches, inside measurement, and
extend from the tie-up, up the walls and roof to the ventilators
at the ridge. These shutes are as near air tight as they can be
made with matched boards and building paper, and have an
upright height of forty-five feet.

It is essential that the ventilators be tight, as every little
crack acts as a damper and checks the draft. It is necessary
that the shutes be of large size, and as high as possible so as to
displace large quantities of foul air. One of these shutes to
each fifty feet in length of the tie-up, ventilates so completely
that the air seems fresh and dry in the morning, after the room
has been closed during the night. The cellar is ventilated by
four shutes of similar size, but greater length, arranged in the
same way.

For watering, two troughs are placed, in the one hundred
feet long tie-up, next the wall, behind the cattle. A rope about
two feet long is fastened near the ends of each trough. These
ropes, and the ones in the stalls, have snaps at their ends, and
the cattle are quickly unfastened and led to the trough and
secured. Four animals are in process of watering at the same
time. They cannot wander about, and the ropes are so short
that they cannot play with each other and waste the time of the
herdsman.  After using individual watering buckets or
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fountains, of a good pattern, for two years, we have discarded
them for the reasons that they get foul quickly and require
much cleaning. They have valuable features and we gave
them up with reluctance. Our troughs are emptied and cleaned
twice every day and filled with fresh water.

The bull pens are on the opposite side of the barn from the
tie-up. They are nine by sixteen feet in size and have substan-
tial walls,  For fastening the animal a steel rod ten feet long
and one and one-fourth inches in diameter, is placed horizon-
tally along one of the long sides of the pen, thirty inches from
the floor and two inches from the wall. It is held in position
by a strong bolt at each end, and held away from the wall by
thick washers. A strong sliding ring with swivel is placed on
the rod, and the bull is fastened to it with chain or halter. He
is at liberty to get considerable exercise by walking back and
forth the length of the rod and yet he is securely fastened.
This arrangement saves the time of the attendant required in
exercising the mature animal that is unsafe if turned loose in
the yards, and it gives the creature a chance for voluntary
exercise at all times.



ANALYSES OF FODDERS AND FEEDING STUFFS.

In connection with the work of the Station, analyses of the
following miscellaneous feeding stuffs have been made by the
Station chemists. For the most part the analyses were made
in connection with the feeding experiments or experiments upon
the growth of plants. In no case were they undertaken merely
to increase the amount of this class of data. The methods of
analyses recommended by the Association of Official Agricul-
tural Chemists were employed.

The results of the analyses are given in the tables which
follow:

COMPOSITION OF FODDERS AND FEEDING STUFFS ANALYZED IN 1896,
CALCULATED TO WATER CONTENT AT TIME OF TAKING SAMPLE.
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Sunflower heads 4004] 86.07] 1.10{ 1.93; 3.79] 5.62 1.49
Sunflower, whole plant . .. .cccoiainnens 4005; 85.21) 1.92{ 1.70{ 4.00| 6.14 1.03
English horse beans ....c...ovv covene -1 4006 82.65] 2.09) 3.88f 3.71} 7.18 0.49

Silage—mature corn, sunflower heads,
NOTSE DEANS s veivae viver civeiinnirnnans 599| 70.33] 1.73} 3.44| 6.33| 16.44 1.73

Silage—mature corn, sunflower heads,
hOrSE DEANS coevviunrs vevearaeines conons 600] 69.61] 1.74, 3.80| 6.43| 16.25 2.17

Silage—mature corn, sunflower heads,
NOTSE DEANS . vtvivnirenrenereranes aaus 601| 69.89| 1.53] 4.25; 5.79| 16.80 1.69

Silage—mature corn, sunflower heads,
HOYSE DEANS vivrvvee. srvrrorervanntanass 602| 68.95] 1.43! 4.38 5.96| 17.34 1.94

Maine Field Corn, planted at 6 inches .| 4001| 80.64| 1.18 1.91| 3.76/ 11.90 0.60
Maine Field Corn, planted at 9 inches .| 4002 80.68 1.14| 1.85| 4.21; 11.62 0.50
Maine Field Corn, planted at 12 inches .| 4003| 79.26] 1.25] 2.21| 4.09} 12.60 0.59
King Gluten Meal ...ccevvuveininennes oun 613 8.80| 1.54| 33.13| 1.35| 39.40 | 15.78
Potato POMACE svevecaienens cineaenan oo 614/ 10.96| 2.71| 6.56; 10.26| 68.99 0.52
Juncus Gerardi c.covvveiiienie o vaiaeae 594 7.99) 5.50; 7.56| 26.37) 48.46 4.12
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COMPOSITION OF WATER FREE SUBSTANCE OF FODDERS AND FEEDING
STUFFS ANALYZED IN 1897.

"
z )
P . =3 .
25 20 .18 %
o= . g 510 @
RE | & S | & [BgE | =«
LR 2 = I IR <
=} < ] = Vi © 1
D | % | % % %
Sunflower heads....c.coivieaienns ciieeee weeees.| 4004) 7.89] 13.87| 27.20| 40.33 | 10.70
Sunflower, whole plant. ....... crreenens eesees] 4005! 13.04) 11.55] 27.04] 41.60 | 6.78
English horse beans .....cocvvviniiiinnnne ceeed| 4006) 12.07) 22.34] 21.41) 41.35 | 2.82
Silage—mature corn, sunflower heads, horse
DEATIS vov v taneren saverensase soe sonsunnonaras 599| 5.83| 11.60} 21.35] 55.38 | 5.84
Silage—mature corn, sunflower heads, horse
DEANS cveeineen cave serriniaians Chrssraeeenas 600/ 5.7H 12.50] 21.15] 53.50 | 7.10
Silage—mature corn, sunflower heads, horse
beans...cooe veennn Cee e i 601} 5.22 14.10} 19.25| 55.82 | 5.61
Silage-—mature corn, sunflower heads, horse
DEATIS e veeranernnrnarsonreenncins senes 602 4.60{ 14.10| 19.20] 55.86 | 6.24
Maine Field Corn planted at 6 inches ........ 4001| 6.10] 9.88} 19.40{ 61.49 | 3.10
Maine Field Corn planted at 9 inches ...... .| 4002| 5.88] 9.58| 21.79] 60.16 | 2.59
Maine Field Corn planted at 12 inches ....... 4003| 6.04| 10.68| 19.70} 60,74 | 2.86
King Gluten Meal.... covveeviiieininiianiaea.. | 613) 1.69) 36.35! 1.48) 43.18 | 17.30
Potato Pomace..... Cereiiesessiereaeiaeeens —aan| 614 8,020 7.36] 11.52 77.58 | 0.52
Juncus Gerardi...oooeeiiienan. Ceereereaieeiaeaes 594 5.98; 8.22] 28.70{ 52.62 | 4.48




PROFITABLE AMOUNT OF SEED PER ACRE FOR
CORN.

J. M. BARTLETT.

This experiment was planned by Prof. Jordan and is
a repetition of those made for the same purpose in 1894 and
1895.% An acre of land was used this season as before, and for
a dressing it received fifteen two horse loads of stable manure,
250 pounds acid South Carolina Rock, 100 pounds nitrate of
soda and 75 pounds muriate of potash.

The acre was divided into twelve plots, or four sets of plots
with three plots in a set. The corn was planted May 19. On
one plot in each set the single kernels were planted six inches
apart, on another nine inches, and on the third twelve inches.
This gave four plots or one-third of an acre planted by each
method.

Great pains were taken to insure a stand of stalks in accord-
ance with the plan, and the experiment appeared to be a suc-
cess so far as the field work was concerned. The growth of
the corn was all that could be desired and the crop produced
was greater than ever before secured here by this method of
planting. September 8-10, it was harvested and put in the silo,
the kernels being well glazed and in the best condition for silage.

Below is given the composition of the 1896 crop and the
ratio of yield for all three years.

. *Reports of this Station for 1894 p. 33 and 1895 p. 19.
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COMPOSITION OF WATER FREE SUBSTANCE OF CORN (WHOLE PLANT)
FROM VARYING QUANTITIES OF SEED.
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Kernels 6 inches apart « «v ceevveiveneeniananed| 4001 6.10] 9 87| 19.42] 61.47 | 3.10
Kernels 9 inches apart........ reee vereereens 4002} 5.90, 9.57) 21.79| 60.15 | 2.59
Kernels 12 inches apart...cc.co covviienianinnane 4003 6.03| 10.66) 19.72| 60.75 | 2.84

YIELD PER ACRE OF CORN (WHOLE PLANT) FROM VARYING QUANTITIES

OF SEED.
CROP OF 1894. CROP OF 1895. CROP OF 1896.
DISTANCE PLANTED. o) = = = = H
22 .3 (5.8 22 .8 5.5 B |2
22 | £E |EpE| £% | BE |2p3|| 8% | EE (203
Bh |RE |HoE|| &R |RE =8| B |RE MoE
|
Lbs. | 9% | Lbs.|| Lbs. | % |Lbs.{ Lbs. | 9% |Lbs.
6 inches apart........ 21,315 21.1) 4,497|| 16,020| 37.42| 5,995/ 34,110| 19.36] 6,604
9inches apart....... | 22,530/ 20.9] 4,709 15,780] 33.47| 6,071] 34,680| 19.32| 6,700
12 inches apart........ 90,190 20.5, 4,139|| 15,675 35.45 5,558)| 31,815 20.74] 6,598

The results so far reached indicate that the amount of seed
may vary greatly without materially affecting the yield of dry
matter in the mature crop. The average yield per acre of dry
matter for the three seasons with the several rates of seeding
are as follows: Kernels six inches apart 5,699 pounds; at nine
inches 5,827 pounds; at twelve inches 5,432 pounds.

There appears so far to be only a small difference between
six inches and nine inches seeding, whereas the yield from the
twelve is considerably less.



SUNFLOWERS AND ENGLISH HORSE BEANS AS
SILAGE CROPS.

J. M. BARTLETT.

For three seasons sunflowers have been grown on a small
scale for a silage crop. In 1894 and 1895 very fair yields were
secured but the season of 1896 was very favorable and an
exceedingly heavy crop was the result.

Horse beans have been grown for two seasons, but owing to
late planting and drought the crop of 1895 was not up to the
average yield. In 1896 the seed was planted early for this
climate, May 18th. The plants grew well, attaining a height
of 3 to 4 feet, and contained many matured pods when har-
vested. A good yield was secured but it is possible that it could
have been made somewhat larger, without impairing the quality,
by planting somewhat closer. The plants stood about one foot
apart in drills three to three and one-half feet apart.

Both crops were harvested September 8-10, run through
the silage cutter and mixed with corn in the silo, in the follow-
ing proportions: one-fourth acre of sunflowers, one-half acre of
horse beans, and one acre of corn. The whole plant of one-half
of the sunflowers was put in the silo mixed with corn and beans.
Of the remaining half the heads only were used.

Both mixtures were found to be well preserved when the silo
was opened in January, and were greedily eaten by the cows.
The stalks of the sunflowers were so large and coarse that it
seemed doubtful whether the cattle would eat them, but after
being ensiled the mixture was as well relished as the pure corn.
The cost of growing these crops can be estimated to be about
the same as that of corn. The land should be put in about
the same condition and the labor of caring for them is not
materially different.
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YIELD PER ACRE IN POUNDS.

13

43 BE

e =8

=2 =

NAMES OF PLANTS. 34 &8

5] g 5] ?

BE B<
SUDTAOWET, BOAAS. e vv . ranresnrse anesnanensrons neesinensnenienns 27,040 8,767
Sunflower, whole plant...c.e ¢ ceovennn Ceere seraeniiiensesnees 48,800 7,219
English horse bean, whole plant.... c.coeeieiiiiieniaenan, 20,160 3,497

CHEMICAL COMPOSITION OF THE PLANTS.

FRESH MATERIAL A8 DRY MATERIAL (VVATE?
HARVESTED. FREE).
B NEOER : s
g 8z e8| o | & 5 |ELE| B8
S |2 212 Ee0E%] 3 | 2| & [Egu! S%
E e & |& 2& J = J( < | & | & [z83) B5
1 I '
% % % %! B %l % | % | B | B %
Sunflower, heads ........ 86.0711.10]1.9313.79) 5. 6" 1. 49, 7.89 13.87| 27.20| 40.33| 10.70
Sunflower (whole plant) 35.21J1.92 1.7014.00[ 6. 14 1. 03“ 13.04( 11.55| 27.04; 41.60{ 6.78
I |
Horse bean(whole plant)| 82.65/2.003.88 1%0 491 12. 01 22.34| 21.41} 41.85| 2.82
' | |

The very large yield of sunflowers (whole plant) per acre
shown in the table above would apparently secure for them a
favorable position among coarse fodder plants for silage
material.

The yield of dry matter is slightly larger than has ever been
obtained at the Station from corn, but notwithstanding that
fact it cannot be considered as desirable a plant to raise for fod-
der where corn can be grown successfully. Its chemical com-
position is about the same as that of southern corn grown in
this climate; the exceedingly coarse, rough stalks and leaves
of the plant make it less palatable as a fodder and were it not
ensiled would be largely rejected by stock.

The chief value, therefore, of the experiment with this plant
consists in showing the utility of the silo in saving such materials
and preventing waste. Sunflowers and other coarse plants are
often grown for seed or other purposes when only a small por-
tion of the plant is used. The coarse parts that were formerly
thrown away can be now utilized and made into palatable and
nutritious food for stock by ensiling.
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Horse beans are rich in protein and promise to rank well
with plants of that class as forage crops. They have the ability,
like most legumes, to gather nitrogen from the air, and conse-
quently do not exhaust the soil of that element. At the present
time, however, when the price of nitrogenous feeds, like gluten
meal and cotton seed meal, is so low, it is a question whether it is
not more profitable for a farmer to give his attention largely
to growing corn for coarse fodders and buy nitrogenous feeds
to balance up the ration.



TESTS OF SEPARATORS.
J. M. BARTLETT.

These tests were not undertaken with the idea of making an
extensive investigation of separators, but to compare, prin-
cipally for our own satisfaction, the three hand machines that
are now in the dairy building; two of which, the Empire and
United States, have been placed there free of cost for use in the
dairy school. The DeLaval Company also supplied us with one
of the Humming Bird machines for that purpose.

The machines used, sizes and capacities are shown in the
table. The operator could detect no material difference in the
ease of running of the United States No. 5 or Baby No. 2. The
Empire being a larger machine of course ran harder. He, how-
ever, preferred the United States to the others on account of the
simplicity of the bowl, it requiring less time to set it up, clean,
etc.

If in handling the DeLaval discs they are arranged on a wire,
the difference in time and work required to clean and set them
up more than that required for one of the simpler bowls, is not
so much as one would think.

In the first tests that were made the bow! washings were
tested, to estimate losses in that direction, but as the amount
of loss was about the same for each machine and the percentage
was proportional to the amount of milk run through, this factor
was disregarded in the experiment.

The determination of fat in the skimmed milk was made in
most cases both by the gravimetric and the Babcock volu-
metric methods. ’

The Babcock method, the writer finds,is not reliable when the
fat runs below .05 or .06 per cent, even when the B. & W.
skimmed milk bottle is used. In several cases, not given in the
table, where the Babcock method showed no fat or only a trace,
the gravimetric showed .06 to .08 per cent. There are a great



36 MAINE AGRICULTURAL EXPERIMENT STATION.

many chances for such small amounts of fat as are found in sepa-
rator skimmed milk to become lost by sticking to the sides of the
bottle when all conditions are not exactly right, and after it once
adheres the centrifugal force used will not remove it. The
results of the tests are here given in tabular form.

TESTS OF SEPARATORS.

= 28 |2 E |l o |
¢ Sz | 55 2 | E B« |2

B¢ | gE | S5, By B |HEcs | EE

KIND OF SEPARATOR. | 5.5 p3 2E8 |ex| 2 | ZEER | Z88%

. ed oE8y | 38 |52 & | =222 | E524

S8 | B32% | 33E (8B 2 12838 (23928

O EfES8 | #€E (2% | m |mERS [mEAE

|
U. 8. Separator No. 5....]270 to 350 18 m., 45to 45(85° F.| 28.0 .04 05
U. 8. Separator No. 5 ...[270 to 350 19 m., 45to 48&5°F.| 29.0 06 04
U. 8. Separator No. 5 ...|270 to 350 17 m.| 45to 48(85° F.| 34.0 12 .10
U. 8. Separator No. 5..../1270 to 350 17 m-| 45to 488° F.| 35.0 14 12
De Laval Baby No. 2....|325 to 350 22 m.| 40to 4‘2;85" F.| 80.0[-.cceenn.. .06
De Laval Baby No. 2....1325 to 350 21 m.| 40to 42{85“ F. 30.0 .06 .07
De Laval Baby No. 2....|325 to 350 20 m.| 40to 4285°F.| $3.0 .10 .09
De Laval Baby No. 2....1825 to 350 19 m.; 40to 42‘85a F.| 33.0 .09 .10
Empire Xo.5 ... .... 400: 14 m.| 45to 4885°F., 26.0/....:. .. .05
Empire No.5 ....oann. 400 13 m.| 45to 4885°F.| 284 .......... .04
i

Empire No.5 .... .... 400 13 m.! 45to 4885°F.' 34.0 .11 .04




FEEDING EXPERIMENTS WITH MILCH COWS.
J. M. BARTLETT.

(1) Gluten meal compared with cotton-seed meal for milch
cows.

(2) Silage compared with grain as food for milch cows.

(3) Ground oats compared with wheat bran for milch cows.

(4) Nutriotone for the production of milk.

Feeding experiments with milch cows under ordinary condi-
tions are somewhat unsatisfactory. There are many factors,
beyond the experimenter's control, which come in to cause
greater variations in milk yield than would be produced by any
change in the ration one would care to make use of in rational
feeding. Conclusive results are, therefore, not to be expected
from single, brief feeding trials. It is only from the accumu-
lated data of a large number of such trials that results of a relia-
ble nature are obtained. Of course a very wide ration like that
of timothy hay and corn meal will show its inferiority in a single
feeding experiment, but the intelligent dairy farmer of today is
already aware of that fact, and such irrational feeding experi-
ments are no longer necessary. Considering the question as to
whether a ration with a nutritive ratio of 1 to 4 or I to 6 is the
more profitable, there are very little reliable data on which to
base conclusions. Some of the most intelligent dairy farmers
claim the best results from the very narrow ration of 1 to 4, while
cthers are equally confident that thewider oneof 1 to6 is the bet-
ter. It isin studying such problems as this in which results are
not decisive thaithe singleexperiment is the most unsatisfactory,
and it is only from the results of a large number of trials that
definite information is obtained. The individuality of cows is
a perplexing element in a feeding experiment. Cows are some-
what like people, and a ration that agrees best with one does not
always agree with another.
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Climatic conditions as heat and cold have a marked effect on
some animals. A sudden drop in the temperature will some-
times cause a cow to shrink enough in milk flow to obliter-
ate any difference in yield that might be produced by the food
she is eating. Anything that causes nervous excitement may
cause a temporary shrinkage in milk flow. A change of milk-
ers, which one is sometimes obliged to make during an experi-
ment, may cause difference enough in the milk yield to spoil
the experiment. To eliminate some of these sources of error,
the experimenter employs as many animals as practicable and
takes careful note of all the conditions under which the experi-
ment is made,

For the experiments which are given in the following pages,
six registered Maine State Jerseys, known by the numbers 1, 2,
3, 4, 5 and 6, were used. Their ages ranged from g5 to 8 years,
except Nos. 5 and 6, which were 3 and 4 years old respectively.
All were fresh in milk and in good condition. Their milk flow
was not quite up to their average for the reason that they were
recently purchased, and transportation caused a shrinkage from
which they did not recover.

In the experiments conducted with these animals they were
divided into two groups or lots of three each, making it possible
to feed the two rations to be compared through each period,
thereby avoiding, to some extent, the errors caused by changes
in temperature, advance in the period of lactation, etc.

In calculating the digestible nutrients in the foods used, the
American coefficients were employed, except for corn meal, for
which the German coefficients were used.

DIGESTION COEFFICENTS USED.
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GLUTEN MEAL COMPARED WITH COTTON-SEED MEAL AS FOOD
FOR MILCH COWS.

The object of this experiment, the results of which are given
in the following tables, was to compare the feeding value of
gluten meal with cotton-seed meal, when fed in such propor-
tions that the quantity of digestible nutrients of the one equalled
those of the other.

Gluten meal, a material made from the residue left in the
manufacture of starch and glucose from Indian corn or maize,
is now offered quite extensively in our markets as a cattle food.
There are also several other products made from this residue
which are known by various names, such as gluten feed, corn
bran, corn germ, etc. None of these, however, are so rich in
protein as gluten meal, for the reason that in its manufacture
the hull and germ of the kernel is removed, which is not the
case in the manufacture of the other materials mentioned. The
high grade meals do not differ greatly in composition from
linseed meal and average about one-quarter less protein than
cotton-seed meal. They also contain but little ash, and are
less valuable than the oil meals as manure formers.

In this,as in all the other experiments,the animals were kept in
as nearly uniform conditions as possible, and the grain ration fed
was small so as to avoid an excess of nutrients in either ration.
The cows were weighed at the beginning and close of each
period, so that any gain or loss in flesh could be noted, and the
milk was accurately weighed at each milking. Samples were
taken the last five days of each period, and the average of the
results obtained was taken as the average composition of the
milk for that period. The butter made from the milk produced,
while the cows were on each ration, was tested for quality and
hardness.



40 MAINE AGRICULTURAL EXPERIMENT STATION.

WEIGHT OF COWS AT THE BEGINNING OF THE EXPERIMENT.

Cow’s number ......... vers 1 2 3 4 5 6
Weight in pounds ......... 790 905 963 990 785 863

RATIONS FED DAILY.
Ration 1. Gluten meal, 3 1bs.
Timothy hay, 151bs.; silage, 20 1bs.; mixed grain, 8 1bs. < Corn meal, 2 1bs.

Bran, 3 1bs.
Ration II. s Cotton-seed meal,2 1bs .
Timothy hay, 151bs.; silage, 20 1bs.; mixed grain, 8§ 1bs. ] Corn meal, 2} lbs.
: ? Bran, 3 1bs.

Cows Nos. 5 and 6 received but 6 and 7 pounds of grain respectively. The others
received the full ration as given above.

COMPOSITION OF FOODS USED.

8 E 8 gz .

KINDS OF FoOD. = i o 2 £58 <

E < & ) 7 s =

% % % % % %
5 13.2 4.4 5.9 29.0 45.0 2.5
Silage...... eeeee iereas 69.9 1.6 4.0 6.0 16.6 1.9
Corn meal.eeevieiieninonnss 14.4 1.4 9.8 1.9 69.2 3.8
Gluten meal........ .. ... 9.1 0.9 33.7 1.3 49.5 5.5
Cotton-seed meal.......... 8.0 7.2 42.4 5.6 24.2 12.6
Bran ...... ceevvieiiene e 11.7 5.9 15.4 8.9 54.0 4.1

DIGESTIBLE NUTRIENTS CONSUMED BY EACH LOT OF COWS PER DAY.

RATION I WITH GLUTEN MEAL. RATIO%;;SV ﬁg AE_OTTON'

KIND OF NUTRIENTS. . — . =

- = = 8 - = = gab

=2 = <. [=1] = o3 M

B | EE | &2 |Eds ) BB | Es | B2 gE,

£% | 5% | 5% |2E% | B3 | 5% | 3% | fEm

S AR | AR |ec2 || &3 | &5 | £S5 | Z28

) Lbs. | Lbs.| Lbs.| Lbs.|| Lbs.| Lbs.| Lbs.

Protein ...... P 6.5 7 6.8 6.2 6.7 -61.)2 Iébf
Carbohydrates.......| 40.6 39.2 40.6 40.1 37.2 38.3 37.2 37.6
FatS..ooo covevenennnns 2.4 2.2 2.4 2.3 2.6 2.7 2.6 2.6
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TEMPERATURE OF STABLE AND YIELD OF MILK FOR EACH COW PER

WEEK.
o .
; | YIELD OF MILK PER COW.
2
£2 |
PERIODS.* g.g .
2 —=m 2=
B2 ks |Bg B [BE 23 Bg B |EEs
28 182 |82 | 32 &8 82 82 | 32 1834

|
! i | | !
‘ Deg.; Lbs.| Lbs.| Lbs.! Lbs. Lbs.| Lbs.. Lbs. Lbs.
I. Dec. 3 to Dec. 21. : 1

First week ...... ...... 44| 92.4] 138.3] 141.5] $72.2) 134.5 147.0| 131.3| 412.8

Second Week. ..o «oeerees © 38 91.9) 147.8 144.3] 354.0] 130.8) 155.3) 137.1 423.2
Third week ............ coener, 490 96.4) 18.5| 149.6] 394.51 130.2] 154.7 135.1 420.0
II. Dec. 22 to Jan. 11. t . ) |
First Week c... «ovvvrvninnn 51 93.3] 189.6] 1418 8747, 136.6] 160.8] 138.3, 436.7
Second week.. « «ooovveres| 49 93.4] 136.6] 140.9] 370.9] 130.0 162.5) 135.6] 428.1
Third Week «.......... e85 2.0 182.4) 135.9! 358.3 127.6] 156.6] 134.6 420.5
IIL. Jan. 12 to Feb. 1. S P
First Week evveeeveereenines 43, 99.1) 143.3) 137.5) 379.9 129.0| 155.5] 136.7 421.2
Second Week......o...cu. o |42 924 1306 131.9) 39,9 125.9) 150.6] 128.0) 404.5

Third Week «.. «ee eeeveens | 41| 91.0| 130.8! 125.0] 346.83 121.1] 150.0 128.6| 394.7
: | | |

* In periods I and III cows 1, 2 and 3 received the ration containing gluten meal,
and cows 4, 5 and 6, that containing cotton-seed meal. In Period 1I the rations
were reversed.
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WEIGHT GAINED OR LOST, MILK, SOLIDS AND FAT PRODUCED BY EACH
COW FOR EACH PERIOD.

. = -
e |SE | E, | s |2

& | SE | BB | B2 | B & £
RATION 1. Lbs. | Lbs.| Lbs.| Lbs.| Lbs.
Gluten meal was fed. I 1 40.3 | 14.1
I 2 60.7 | 21.7
1 3 63.3 22.5
11 4 58.2 19.2
11 5 68.7 | 22.1
11 6 62.2 | 33.1
IIr 1 40.2 14.0
II1 2 57.56 | 18.4
IIT 3 56.5 | 20.2
RATION II. 1 4 395.5 | 58.9| 20.1
I 5 456.9 62.9 | 21.2
Cotton seed meal was fed. I 6 403.5 60.8 | 22.6
11 1 278.6 41.7 14.7
11 2 408.6 57.1 ] 20.9
11 3 416.5 60.0 | 22.0
111 I S PO 8 376.0 55.6 18.5
I 5 10 «eeeeld) 4356.1 64.0 | 20.3
111 6 15 e 388.4 59.7 1 22.5

TOTAL AND DAILY YIELD OF MILK, SOLIDS AND FAT FOR EACH LOT
N FOR EACH PERIOD.

= | 2218 .
RATION. S e |, | = =z .
I s | % = = o
£ |BER |2 2 | & | &
I. Glutenmeal, Lot I..coooee connnae.. L})‘ZS‘ {ig(?ﬁ 11‘(!?185 I:’;gg,%
Average dailyyield. «.ove covn vovies sonne ceeeenle theaes 18.3| 2.6] 0.92
1. Gluten meal, Lot IT.......... II 38 .. .. 1284.6) 189.1} 64.4
Average daily yield....coovviniiiiieiaas e cen fo ven feaenen 20.4: 3.0 1.02
I. Gluten meal, Lot I.... ........... L eeeee 111 8. .... 1086.5: 154.2| 52.6
Average daily yield ....oovvvviniiiian O Y PO T 17.20  2.4] 0.82
11. Cotton seed meal, Lot IT.......... tersesionn 1 44|......] 1255.9| 182.5! 63.8
Average daily yield...... S efecee- veeeen 19.9  2.9f 1.01
II. Cotton seed meal, Lot II........ ccc.annens II (721 1103.7| 158.7| 57.5
Average daily yield........... . RN 17.5; 2.5 0.91
II. Cotton seed meal, Lot II ..... betaeieeeianas 111 17)...... 1220.5/ 179.2| 61.3
Average daily yield.........oovnnaen [ T P FR 19.4] 2.8| 0.97
I. Average daily yield gluten meal .......... P P P 18.6/..... 0.92
II. Averagedaily yield cotton seed meal..... ceeee cosfansne 18.9] «... | 0.96
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DIGESTIBLE NUTRIENTS EATEN FOR EVERY POUND OF MILK, SOLIDS,
AND FAT PRODUCED.

!
" RATION I WITH GLUTEN MEAL. RATION IT WITH COTTON-SEED MEAL.
" Period | Period | Period ||Average!| Period | Period | Period Average
! I. II. 111, during I. I1. III. during
i Lotl. | LotIIL | LotI. tests. || Lot II. | LotI. | Lot II. || tests.
g s B 5 g g 5] 5]
- - =] - - — ~ —
< =i = < =) = = =
E Z|E| 2\ Z|2| 22|22 &2l 2|22
BIEIS Rl S|g| 2252 218 2)e 2
o ~ =] ~ =] - =3 Pt =3 - =} [ o = o ™
= || A < | & E || & Sl F = | A <& || & 5]
~ [ SR O |~ O || A~ O~ Q& O A O A o
Ty T | [ I i \’
{Ibs.. 1bs. |1bs.| 1bs. |1bs.| Ibs. ||1bs.i 1bs. lbs‘J‘ 1bs. 1bs.|1bs. 1bs.| 1bs. |/1bs.| Ibs.
Milk....' 120 .83 .11 72 .13) .89 .12) .81 .10,‘ AR IS G- I ¢ .4“ 11 76
|
Solids..! 89 5.816l S72)4.91) .95 6.24)) .85] 5.67|| .T1 4.09] .89) 5.88) .73| 5.03|| .78 5.00
| i 1
Fat }2 53|16.53/2.12 14.44‘\‘2.'9 18.24/12.48/16.40 2.05[14.17 2.45:16.21]2.13/14.71|2.21|15.03
- I R NN L SOV S S S N IS S S

SUMMARY.

The foregoing data indicate that gluten meal is fully equal to
cotton-seed meal when fed in sufficient quantity to make the
amount of digestible nutrients equal in each ration.

It is not equal to cotton-seed meal pound for pound as a
source of protein, as it contains, on an average, about one
quarter less of that nutrient.

It makes a very good quality of butter, but slightly softer
than that made from cotton seed meal ration when fed in the
quantity used in this experiment.

SILAGE COMPARED WITH GRAIN AS FOOD TFOR MILCH COWS.

The object of this experiment was to again test the practica-
bility of substituting silage, made according to Professor
Robertson’s formula, for a portion of the grain ration. The
mixture was made as follows: One acre of matured field corn,
one-half acre of horse beans, and one-quarter acre of sunflower
heads, cut close, were run through the silage cutter and put in
the silo. Owing to an unavoidable delay the corn was
allowed to stand until too ripe and dry to make the best quality
of silage.
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The horse beans were rather immature, containing but
few pods and were not at their best stage of growth for fodder.
Owing to the dry condition of the corn, the silage did not keep
well after the silo was opened and the time occupied by the
experiment had to be cut down to two periods of two weeks
each, which is shorter time than is desirable. With this
exception the experiment may be considered a success. The
silage was readily eaten and well relished by the cows. The
gross amount of silage fed was not so large as in the experi-
ment made in 1895 for the reason that the silage of 1896 con-
tained considerable less water, but the total dry matter fed was
about the same.

The ration fed for the first period was the same as fed in the
third period of the experiment described above.

DAILY RATIONS FOR COWS.

Ration I. Timothy hay, 2o pounds; silage, 20 pounds; grain,
8 pounds.

Ration I1. Timothy hay, 15 pounds; silage, 35 pounds; grain,
4 pounds.

Cows five and six received but six and seven pounds of grain
respectively in the first period, and one-half that amount in the
second period.

The results of the experiment are found in the following
tables:

DIGESTIBLE NUTRIENTS CONSUMED BY EACH LOT OF COWS AND
AVERAGE PER COW, PER DAY.

RATION T. RATION II.

. - -

o - —- —

e “ +© ©

c Q 1S} ©

[ - = =
1bs 1bs 1bs. 1bs.
Protein .ceeeee concreensnonce  sees vesseentnes 7.0 6.2 6.5 5.4
Carbohydrates..o.coees ceveiiieeens oo venans 40.6 37.2 49.2 7.5
FAb vierieeiiones toveneiosansssasssnnrasasnnsss 2.4 2.6 2.4 2.4
B s ) 17 D . 50.0 46.0 57.4 55.3
P T COW.erarersttotassassssnssnioserans ssesrssons 16.7 15.8 19.1 18.4
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COMPOSITION OF MILK FOR LAST FIVE DAYS OF EACH PERIOD.
Cow 1. Cow 2, Cow 3. Cow 4. Cow 5 Cow 6
%u’guéaﬁ«gpga
s Elala| & 2|23 |£|8 |2
B % B % B, BB B | B B | B
January 28 ..ceeeieneeo.| 14.4114.80| 13.93.4.80| 14.24|4.95| 14.75/4.80) 14.474.55| 15.28/|5.80
January 29 ..... eo weess| 13.6214.90) 13.87(5.20) 14.17(5.30] 14.64(5.10| 13.35/4.50| 14.975.55
January 30 .... ce... .o 13.94/4.80| 14.56|4.95 14.46/5.20] 14.88/4.80) 13.74/4.20, 15.7 [6.00
January 31 ....eeeneann 14.64/5.30| 14.14/4.80) 14.45/5.05| 14.81/4.85| 14.20|4.50 15.62(6.00
February l...coeeenenen 14.52(5.05| 13.77/5.00) 14.30/5.10 14.86:5.00| 14.21|4.55 15.81/5.65
AVErage ....ovenn.n. '14.2314.97] 14.05/4.95| 14.32(5.12| 14.79(4.91] 13.99/4.46| 15.38(5.80
February 11.. . ..... 13.42(4.80| 14.12/4.50| 14.02(4.85 15.13|4.75 14.52/4.50| 15.705.65
February 12. . ....cu. 14.5014.95) 14.90/5.10/. ...|5.10| 15.80/4.95 15.30 4.75| 15.70:5.65
February 13 ......... .. ‘; 15.81/4.60) 14.38(5.15 44.98(5.40| 15.5214.80 14.76/4.60| 15.74/5.75
February 14..... . ; 14.73|5.10) 14.14|5.15] 14.61,5.00] 15.08|4.95| 14.65!4.80 15.97‘5.95
February 15 ....0e.00v.. 14.48(4.85| 14.06/5.10| 14.27/5.10] 14.60/4.65) 14.44(4.50| 15.04(5.30
AVEIage ooeeer ot FE[MG 14.32/5.06| 14.47(5.09 15.23|4.82| 14.73/4.63 15.635?(%
TEMPERATURE OF STABLE AND YIELD OF MILK OF EACH COW PER
WEEK.
B | |
%E? 1. ‘ 2. 3. | 4. | 5 | 6. %
iE‘dm; | =
Period I (Ration I). 1bs. l 1bhs. ‘ 1bs. | 1bs. | 1bs. | 1bs. | 1bs.
January 19 to January 26.. . .... 42} 92.4; 135.6) 131.9) 125.9) 150.6/ 128.0| 764.4
January 26 to February 1 ........ 41 91.0} 130.81 125.0; 121.1} 151.0] 123.6| 741.5
Period II (Ration IT). 3
February 2—9....ooever vuennen 44 93.4; 125.8) 116.3; 122.1] 148.8| 122.9] 729.3
February 9—16.... ... .. cocieeiann 41 10‘2.31 1‘25.5% 124.51 125.3! 147.8) 125.0] 750.4




46 MAINE AGRICULTURAL EXPERIMENT STATION.

TOTAL YIELD OF MILK, SOLIDS AND FAT FOR EACH LOT OF COWS FOR
EACH PERIOD.

- p=to .
£ =% | 3 2 &
Ration I—full grain. I. 1bs. 1bs. 1bs. 1bs.
B 77 8
Total yield 706.6 100.3 35.5
Daily yield per COw.... «oovevnenes cein vee Jeenenniaes 16.8 2.4 .8
B 770 7 I RN 17
Total yielde.eeererreiiiiiiearnns soel veveeraer]icneanies 800.3 117.4 40.2
Daily yield Per COW.eeereaee tovesforncnniras]innasenans 19.1 2.8 1.0
Ration IT—one-half grain. II.
LotT.eeiiiinniinns
Total yield « «...... PRSP 687.6 99.4 34.5
Daily yield per cow 16.4 2.4 .8
Lot Il covveiiinrrnnnnrennns terieesereenlvenenianns 60
Total yield «.ov crevrervnrs vaenenns ve e emes|reenes wen 791.8 120.1 39.7
Daily yield PET COW.rrrirurrienenrulonensroens|aencaranan 18.9 2.9 .9

CONCLUSIONS DRAWN FROM THE FOREGOING DATA.

This experiment, although too limited to be of much value
in itself, confirms the results of Professor Robertson’s investi-
gations and those obtained from experiments made at this
Station last year, showing that silage, of the quality used, can
be substituted in part for the grain ration of milch cows without
causing loss of flesh or lessening the production of milk.

In this case fifteen pounds of silage appeared to equal four
pounds of the grain mixture.

GROUND OATS COMPARED WITH WHEAT BRAN FOR MILCH
COWS.

In some sections of the State oats are a very important crop
and are extensively grown for market or feeding to animals.
When the price is so low that it hardly pays to take them to
market in exchange for other grains, the station receives fre-
quent inquiries as to their value as feed for milch cows.
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The grain is subject to quite wide variations in composition,
depending somewhat on the variety, nature of the soil where
grown, climatic conditions, etc. As a rule oats grown in high
latitudes are heavier, contain less crude fiber and more nutrients
than those grown farther south.

Good, heavy, northern grown oats do not vary greatly in
composition from wheat bran, the principal difference being
that they contain a little less protein, and ash materials. Their
feeding value as far as has been determined is not materially
different.

The average composition of northern grown oats and wheat
bran is shown in the following table:

g

. g 2 2

I~ 2 . :

2 2 g SLE

2| i < 2 =3& =

= | < &~ = | ndo =

%o % Yo o % %o
OLS vevnenenriennneeiees 10.00 3.0 12.50 9.00 | 60.50 5.00
Bran..... coeeiiiiiiiian 12.00 6.0 15.50 9.00 53.50 4.00

The chemical composition, the digestibility of the two being
about the same, would indicate that bran is worth slightly more
pound for pound than oats, but so far as they have been tested
practically, there does not seem to be any material difference.
In the test made at this station, the results of which are given
in the following tables, the six cows previously described were
used. They were divided into two lots of three each. Lot I
received ration I and lot 11, ration II, for the first period. The
order was reversed in the second period, lot I receiving ration
II; lot II, ration I. In the third period both lots were fed as
in the first period.

RATIONS FED DAILY.

Bran, 4 pounds.
Ration I—Hay, 20 pounds, mixed grain, 8 pounds. { Corn meal, 2 pounds.
Cotton seed meal, 2 pounds.

Ground oats, 4 pounds.

Ration 1I—-Hay, 20 pounds, mixed grain, 8 pounds, g Corn meal, 2 pounds.
Cotton seed meal, 2 pounds.

Cows No. 2, 3 and 4 received the full rations as given above, but Nos. 1 and 6
received but seven pounds of grain mixture, and No. 5 but six pounds.
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CHEMICAL COMPOSITION CF FOODS USED.

Protein.
Fiber.
Nitrogen-
free
extract.
Fat.

<
<
\QQ
S
R
)

2 N 13.2 4.4 5.9 20.0

45.1 2.5
Mixed grain (RationI) ... 10.7 5.0 21.1 6.9 49.9 6.5
Mixed grain (Ration II) .. 10.8 3.8 19.0 8.1 51.8 6.5

TOTAL NUTRIENTS CONSUMED BY EACH LOT FOR EACH PERIOD.

RATION I WITH BRAN. |RATION II WITH OATS.

. — . —
KINDS OF NUTRIENTS. - = = 2 ~ = = e
Tl g (P e e, e (Fuw
S= | 8= | &~ |8841 8= | 8= | S |5E84
T | mes | Re |PER|| Re | Re | e |[9De
(R} o QO Q |[> o gg O [oR=} 0 [P g
A | A | A (TS| M | A | A (TS
1bs. | 1bs.  1bs. | 1bs. || 1bs. | 1bs. | 1bs, | 1bs.
175.6| 166.8| 175.6| 172.7/| 157.7| 165.7| 157.7] 160.4

1208.3|1184.5|1208.3|1200.4||1198.3(1218.4|1198.3/1205.0
62.3| 59.6| 62.3| 61.4|| 59.8! 62.5| 59.8] 60.7

Total ....... Ceeererreraiseinens «++|1446.2(1410.9|1446.2|1434.5{|1415.8|1446.6(1415.8]1426 . 1
Total per cow per day ......... ool 23.00 22.41 23.00 22.8|| 22.5] 23.0| 22.5{ 22.6
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TEMPERATURE OF STABLE AND YIELD OF MILK FOR EACH COW PER

WEEK.
YI1ELD OF MILK PER COw.
T 2 2
PERIODS. E}j : } 2: "; 5 ‘; '2 ﬁ é
Em B | B | B |EL] B BB | S
538'585H885§*
Deg.| 1bs. | 1bs. | Ibs. | 1bs. | 1bs. | 1bs. ]bs.i Ibs.
I—February 23—March 14. [
First wWeek .ovevernnennns. e 41 s7.] 12.0] 113.1] 312.2] 110.1] 124.4] 108.4] 351.9
Second week.. ..... vl 5] 83.5] 107.8) 112.4) 3037 121.4] 131.1 109.0{ 361.5
TRIEA WeOK «rveenrer wevrnens \ 41’ $1.9| 106.0| 111.4) 209.3) 122.0) 128.4) 1126 363.0
TOLATe e e ereee e !252.5) 325.8) 836.9| 915.2| 362.5 383.9| 330.0/1076.1
TI—March 15—April 4. | ‘ :
FAESt Week vvvevuvevvevene ool 44 87,1 107.9] 115.5] 310.5] 121.0] 120.9] 103.5 345.4
Second Week. vvveeeeerneeensl  44) 92.00 108.5) 118:5] 319.0| 121.5] 112.8) 104.1 338.4
TRILA WEOK wevenoeererernnns 40| 88 o 108.1/ 120.9] 317.9] 121.4| 114.4] 105.3 341.1
TOtAlee wneerinnnens RO | 268.0/ 824.5| 854.9) 047.4] 363.9| 348.1] 812.91024.9
LHI—April 5—April 25. i
FIUSt Week «vve veerneereenns 50l 90.1) 101.5] 118.5/ 310.1] 125.8 104.8 102.6, 333.2
Second week... .. ..oo. o 56/ 88.5; 100.4] 119.1] 308.0; 130.6] 102.0] 100.5 333.1
THIEA WEEK «eneeeerrrrernnnns ')% s6.0| 98.3] 120.3] 3006 12590 9.1 107.6 335.6
TOtAl vvreeeeees weeeennnnes 5:2(;4.6;.5@ 357.9| 922.7 5853 505.9] 310.7.1001.9
I

AVERAGE COMPOSITION OF MILK FOR LAST FIVE DAYS OF EACH

PERIOD.
Cow 1. Cow 2, cow 3. Ccow 4, cow 5. Cow 6.
E ENR E E ENn
O - - O T T I T e~ I
[} = = = c = =} S = = SR
&= = I £ = R ‘ [ @R = €n B £ =
. o ‘ - ‘ [ I
% | % ‘ D %% % P | P | D D D | D
Period I .. .| 14.79] 5.14: 14.13] 5.09| 14.48. 5.08| 14.68] 5.07 14.34; 4.69 15.04| 5.35
H
Period I1...| 14.49 5.08‘ 13.56] 4.90) 14.15| 5.14] 14.55] 4.96] 15.14) 5.09|15.46 | 5.75
Period 1II..} 14.79 5.16‘ 14.03) 5.22| 14.49] 5.28) 14.25| 4.71) 15.62) 5.07 15.54\ 5.88
! :
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TOTAL YIELD OF MILK, SOLIDS AND FAT FOR EACH COW FOR EACH

PERIOD.
- 22 |8 .
< R . 2
L= 9 =5 321 28 | &
: |
| | 1bs. | 1bs. | 1bs. | 1bs. | 1bs.
RAtiON T—BIAN eeve coverrre coenenns VRS | Pl 4] 252.5) 37.4] 13.0
; o2 18 | 325.8| 46.0, 16.6
| |3 4| 336.9] 48.8/ 17.1
IT 40 20 ..., 363.9| 53.0/ 18.1
51 8l |.e....| 348.0 52.7] 17.7
6| 55 leeenn. 312.9] 46.4{ 18.0
I} 1 ... .. 18 264.6! 39.1 13.7
1 Poa e L 80001 42.] 1507
BRI R 857.9. 51.9 18.9
Ration IT—Oats «veoeereeennens e eees U | 4l 27! 362.5 53.2] 18.4
: 51 12 [een... 383.9| 55.0] 18.0
6 leeueen 28| 330.0| 49.6] 17.7
1 11 268.0| 38.8| 13.6
bog 324.5 44.0{ 15.9°
: 8 354.9| 50.2) 18.2
| i
I 4 ‘ 385.3] 54.9| 18.1
| | B jeeee.. 11 805.9 47.8 15.5
i AR 25 ( 310.8| 48.3| 18.3

TOTAL YIELD OF EACH LOT OF COWS FOR EACH PERIOD,

DAILY YIELD FOR EACH COW.

AND AVERAGE

l

. . . i
RATION. é gbz-’ gﬂ*;' X Eg g .
£ BR|EE 2 |8%| 2%
) Tbs. 1bs. 1bs. | 1bs.| 1bs.
Bran—Lot I..coiaieiiiiiiiiiiinns e PRI | S 26 915.21132.2 | 46.7
Average daily y1eld..coevviieieiieiinansonenes [ P 14.5] 2.1 0.7
Bran—Lot II.....covviiniiaiianins IRRPPIN 1T 106 f.eeunnne 1024.83/154.02. 53.6
Average daily yield. ...... cooveviins [ooen ’ ........ ceeians 16.3| 2.4 0.9
Bran—Lot T ... .... PP P I 0 0§ ‘ 8 leeeenns 922.6{133.1 | 48.2
Average daily yield........ PPN FETTT TN PRI PN 4.6 2.1 0.8
Oats—Lot IT ... teviiiiiis viee Loven eann I G ........ 38 | 1076.4/157.9 | 54.1
Average daily yield...... O R feee el . 17.1] 2.5 0.9
OAtS—LOt Lvvennreerenenn. e I ‘ 89 leennn 947.41133.0 | 47.8
Average daily yield......oooeeee conic oo, ERTRRRPI P veeae 15.0; 2.1 0.8
Oats—Lot II..... © eevtatrenes esiesean ceerenaet ITT ‘ ...... 21 | 1001.9 {151.0 | 51.9
Average daily yield.eeeearieeeans cennas [ ........ RRRE 159 2.4 0.8
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TOTAL YIELD OF MILK, TOTAL SOLIDS AND FAT WITH EACH RATION

. -

2 a2 §
= =0 o
. £ | AE

I ]

1bs. 1bs. 1bs.
When ground oats were fed...... ...oov vl . 2026 442 154
When bran was fed «vveviiiiiieeniiiier veiieiiioniaes on N 1863 419 149

These results show a slightly larger yield when oats were
fed than when bran was fed, but the differences are not suffi-
ciently large for one to say that oats have a greater feeding
value than bran. Changes in temperature of the stable, and
other things that affect the condition of cows may cause even
greater differences in yield of milk and butter fat than those
shown in this experiment.

We, however, would have a right to infer that ground oats
practically have a feeding value equal to bran, and when selling
at about the same price, can be profitably substituted for it.

Their mechanical condition is such that they are equally
good to mix with heavier feeds like corn, cotton seed, and
gluten meals.

NUTRIOTONE FOR THE PRODUCTION OF MILK.

A feeding trial was undertaken with the above mentioned
condiment, not with the expectation of obtaining any marked
results, one way or the other, but as an object lesson to farmers
who are spending their money for articles of that nature.

Nutriotone was taken in preference to any other compounds,
not because it is believed to be any worse or better than any
other of a like nature, but for the reason that it is being very
extensively advertised and persistently sold by the company’s
agents, at the present time, not only as a curative agent, butas a
stimulant to the production of flesh and milk. This impression
seems to be substantiated by many inquiries, which have been
made either verbally or by letter, to the station office during
the past year. The company’s agent in conversation with the
writer denied that it was now being sold for any thing more
than a tonic to be fed animals out of condition, but an inspec-
tion of the advertising matter, particularly the testimonials,
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would seem to indicate that a different argument is used to
the consumer. We have here at the Station a two pound pack-
age which was recently sent in for examination. Upon this
package are printed the following directions: “For Horses,—
If your horse is in good condition, one large tablespoonful
added to the food, twice daily, will keep him so with less grain.
If in poor condition, blood out of order, hidebound, off his feed,
has heaves, worms, etc., two tablespoonfulls mixed with each
feed will soon put the horse in a thriving condition. Cows—
Give two large tablespoonfuls with each feed. Thiswill produce
a great increase of much richer milk. Bullocks—Use two large
tablespoonfuls for each feed and they will fatten in less time,
with less expense and produce beef much superior in quality.
They will have good appetites and not cloy.”

From the foregoing directions it would certainly be impos-
sible for one to get any other impression than that the Thorley
Food Company, in its desire to increase the sale of its goods,
is recommending them for use at all times whether the animals
are in good or poor condition.

This experiment furnishes no evidence as to the value of
nutriotone as a medicine. In fact, if the Station had been con-
vinced that it was only being sold as such, the investigation
would never have been undertaken. We do not, however,
believe in purchasing these compounds as tonics or medicines
for two reasons. One can tell nothing as to the quality, quan-
tity, or effect of the ingredients they contain. The cost is, as
a rule, about double what the drugs would cost bought alone
without the filler.

If an animal is out of condition and really needs a tonic, the
following could be given with safety and would probably be
more effective than nutriotone. Pulverized gentian, 1 1b.; pul-
verized ginger, 1-4 1b.; pulverized saltpeter, 1-4 Ib.; pulverized
iron sulphate, 1-2 1b. Mix, and give one tablespoonful in the
feed once a day for ten days. Omit for three days, then give
ten days more. This mixture can be obtained for twenty cents
a pound and has probably more than four times the value of
most condimental foods in our markets, as a tonic for the rea-
son it contains no filler like linseed meal or bran.
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Other investigators have given this subject of condimental
foods some attention.

Sir John B. Laws at Rothamstead, England, more than 50
years ago made thorough investigations in feeding trials and
decided that there was no profit in feeding them. An experi-
ment with nutriotone was reported by the Vermont Station
Annual Report, 1894, page 150, in which seven Jersey cows
were fed five periods of two weeks each. The hay and grain
ration were the same throughout the trials. The prescribed
amount of nutriotone was fed in the first, third and fifth periods.
In the second period no nutriotone was fed and in the fourth two
spoonfuls of linseed meal to each feed were substituted for it.
The following table shows the total yield of milk and fat and the
average per cent of fat for each period:

o

o -

» = n

=7 X . =]

Ex | o8 | EE

22 | 52 | i

S8 | &% | &%
January 24—February 6. Nutriotone fed..... ....... ... ..., 1554 ‘ 5.47 | 84.78
February 7—20 .......... No nutriotone fed ..... ............. 1566 5.55 | $6.83
February 21—-March 6.../Nutriotone fed .............. .. Ceenaes 1514 5.42 | 82.02
March 7—20...000 oenen .iLinseed meal fed . .. ..oeeuivenienas 1531 5.37 | 82.22
March 21—April 3 ..... Nutriotone fed... ......cc0 oov ool 1449 5.45 | 78.96

For experiments, the results of which are given in the follow-
ing tables, five good Jersey cows fresh in milk were used.
They were known by the numbers 1, 2, 3,4, 5. They were feed
liberal rations of hay and grain in proportion to their size.
Cows I, 4 and 5 received a daily ration of 18 tbs. of timothy hay
and 8 1-2 ibs. mixed grain per animal. Cows 2 and 3 received
20 Ibs. timbthy hay and 10 tbs. of mixed grain per day, for a
ration. The grain mixture consisted of: Linseed meal (new pro-
cess), 5 1bs.; corn meal, 2 Ibs.; wheat bran, 3 Ibs. The same care
was used in making these experiments as in all others. The
daily rations and milk produced were carefully weighed. Sam-
ples of the milk were taken the last five days of each period and
analyzed, the averages of these results were taken as the average
for the period in which they were obtained.
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MILK YIELD PER WEEK FOR EACH COW FOR EACH PERIOD AND AVER.-

AGE TEMPERATURE OF STABLE.

MILK PRODUCED BY COWS.

L
g
S <
33
23 3
== | ] 2. 3. 4. 5. <
5] o
=% g | =
|
October 24—November 14. 1bs. | 1bs. | 1bs. | 1bs. | 1bs. | 1bs.
First week ceveviinecrniarne cevnvenanes 54° | 141.2: 200.3| 188.8] 162.4| 142.7| $35.4
Second weeK . cevvcnrrenisannes RN ceen| 53° 1 131.9] 208.8] 188.3] 158.6/ 142.3] 829.9
Third week.......... Cee seves csees eeesed| B2° 1 125.7] 190.0| 177.0| 150.2) 134.1 777.0
November 15 to December 5. I
First weekK... cocvivinnniniennies oo weenas! 46° | 130.1) 179.6| 167.4 ]51.0r 127.7, 755.8
|
Second weeK ceeevivieriiinninn teerieenn 46° | 128.6] 185.0; 166.6 151-5} 129.7| 761.4
Third weeK..coos vevennnn eseaenens . o 44° 1124.8! 179.8] 161.6 155.1% 125.0{ 746.3
December 6 to 26. ‘
First week.......... ereneiaie PN 43° | 124.9| 168.5} 157.3| 150.0 122.5] 723.2
Second WeeK tvveer civreennaennnaienaes 48° | 120.9] 170.0| 151.8 146.2; 113.3 707.2
Third WeeK.oeeveoe crerieren cnnven vus f 37° | 115.0/ 164.6 148.1| 142.9 119.44‘ 690.0
I ) |

AVERAGE COMPOSITION OF MILK OF EACH COW WHEN NUTRIOTONE
WAS FED AND WHEN IT WAS NOT FED.

Cows. 1 ’ 2, ff 3. 4. 5.
5 E % @ G |
5 L= Lz L2 L .
= - = e = - i} - = e
- -1 -] -4 =
SI1E I3 E|2 & |8 &2 ]E&
|\ % |\ % | % | D% | D P | % | % | P
NO nULLIOtONe +v.vvveen..| 13.60| 4.58| 13.76) 4.25| 13.70] £.32 13.81) 4.00| 14.57 5.02
NULEIOtOne. «ovvervneenn..| 13.75| 4.52) 13.77) 4.35] 13.77| 4.39) 13.83| 4.11 14.62| 5.02




FEEDING EXPERIMENTS WITH MILCH COWS. 55

YIELD OF MILK AND BUTTER®FAT FOR EACH COW FOR EACH PERIOD.

Cows.

No. 1./No. 2./X0. 3.|No0. 4.|No. 5.| Total

;, bs. | 1bs. | Tbs. | 1bs. | 1bs. 1bs.

Period I —21 days—without nutriotone. Milkz 398.8| 599.1) 5564.1) 471.2] 419.1| 2442.3
Fat 18.7| 26.6/ 23.8| 20.1 21.3] 111.6

Period II-21 days—with nutriotone. Milk% 383.5| 544.4) 405.6] 457.6] 382.4| 2263.5
Fat 173 w7 22 1ns 192 1003

9.1] 360.2| 2120.4

Fat% 16.2| 20.4| 19.8] 16.4] 17.9; 90.7

i

Period III—21 dayg—without nutriotone. Milki 360.8] 503.1; 457.2{ 439.

SUMMARY OF RESULTS WITH AND WITHOUT NUTRIOTONE.

i |8
| = T
= 2&

!

L
Lbs. |Lbs.
Average for twenty-one days without nutriotone .....coovvvvioiinl, 2,231 101
Average for twentyv-one days with nutriotone .......ovvvivi i, 2,264 101

The gradual shrinkage in these experiments is due to
advance in period of lactation. In neither of these cases did
nutriotone seem to have any effect, favorable or unfavorable.
The slightly smaller milk flow with nutriotone does not mean
anything in particular except to add increased emphasis to the
falseness of the claim that two large tablespoonfuls fed with each
feed “will produce a great increase of much richer milk.” Of
course the money spent for nutriotone in other cases was a dead
loss. While there may be instances in which the purchase of
a condimental food is financially profitable, it is significant that
no exact experiments, conducted by disinterested parties, have
shown a return equal to the cost.



EFFECTS OF TUBERCULIN ON TUBERCULOUS
COWS.

F. L. RusseLL.

Since June 10, 1892, we have been testing cows with tubercu-
lin, and during nearly all this time have had some tuberculous
animals under observation. The tests, together with the autop-
sies held, have impressed upon us the fact that tuberculin is a
very delicate agent for determining the presence of tuberculosis.
It is very doubtful if cows ever react under a properly made
tuberculin test unless they have tuberculosis.  On the other
hand, however, it is very evident that cows sometimes have
tuberculosis or at least tuberculous growths in their bodies, and
yet fail to react under the tuberculin test.

Others haveobserved thatanimals in anadvanced stage of the
disease sometimes fail to react, but we have had no experience
of this sort.  Unfortunately or otherwise, according to the
standpoint from which we view the matter we have not treated
many animals that were in a really bad physical condition. But
during all our experience with tuberculin in testing cows we
have been struck with the frequency of the failure of tuberculin
to cause reaction in cows that were but slightly diseased. They
will react at one time and not at another so that it is impossible
to predict with any degree of certainty what the result of inject-
ing tuberculin into a slightly diseased cow will be.

The results of the tests of animals with tuberculin extending
over considerable periods of time are summed up as concisely
as practicable, in a table at the end of this paper. A few of the
most interesting and striking cases are discussed in the text
immediately following.

One cow, Agnes, injected in June, 1892, underwent a plain
reaction, and in the light of subsequent experience,we are bound
to believe she was diseased at that time. The next time she was
tested was a year and two days later when she failed to react.
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During the next three years she was tested six times at intervals
varying from twelve days to seven months and nineteen days,
and she did not react until the last time she was tested, April
2, 1895, when she underwent what might be called a typical
reaction with a maximum temperature of 106.3.

This case compels us to one of four conclusions: Either the
test made in June, 1892, was misleading and the cow was not
tuberculous at that time, or she recovered and later,in 1895, con-
tracted the disease again; or she was diseased from June, 1892,
to May, 1895, and repeated tests with tuberculin failed to reveal
the fact; or the tuberculin injected in June, 1892, rendered her
so tolerant of the drug that the tuberculin injected a little more
than a year later had no effect. A few days before this cow was
tested the last time, her udder was badly bruised—probably by
the cow next to her stepping on it. For a time under the usual
treatment she seemed to be making a good recovery from the
injury and then steadily and rapidly grew worse. The swelling
extended to the other quarter of the uddder on the same side,
she developed a cough and was rapidly losing strength and
flesh when she was killed, May 7, 1896. The autopsy revealed
tuberculosis involving nearly all of one side of the udder, quite
an area of one lung, the inguinal and mediastinal and many of
the mesenteric lymphatic glands. There was no doubt but the
disease was making rapid progress.

Another case of some interest is a nineteen months old steer
(No. 4) that had been tested three times with intervals of seven
and one-half and four and one-half months. The last test was
made twenty-six days before the autopsy and although the
highest temperature observed at any test was 103, the autopsy
revealed tuberculosis involving one mediastinal gland and a
small area in the right lung. In both localities the tubercular
tissue had undergone cheesy degeneration to such an extent
as to leave no room for the idea that the disease was contracted
after the last test was made only twenty-six days before.

Cows Nos. 5 and 6, were small, grade cows, related to each
other and almost identical in appearance. They were always
tested the same day and the results were similar to a remark-
able degree. When first tested, August 17, 1894, neither
reacted. Tested again January 8, 1895, both reacted, and both

5
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reacted again January 25, 1895. They were tested February 6,
February 22, March 11, April 20, June 8 and August 1, and did
not react at any of these times. They were killed August 22,
1895. The lungs of No. 5 and the lungs and a mediastinal
gland of No. 6 contained small cheesy abscesses.

Dunkard Girl was tested first November 21, 1893, before she
was a year old. Up to August, 1895, she had been tested six
times without reacting. August 13, 1895, she reacted with a
temperature of 107.4. August 29, 1895, she was tested again
and reacted with exactly the same maximum temperature, 107.4.
During September, 1893, she was tested twice and did not react.
October 8, 14 days after the last test in September, she reacted
with a maximum temperature of 105. She was tested October
19 and October 31, and failed to react. Tested November 20,
she reacted with a temperature of 104.8. December 7 she did
not react. January 3, 1896, she reacted with a temperature of
106.2. From January 3, 1896, to January 13, 1897, when she
was tested the last time, she was given eight tests. The longest
intervals being one and one-half month, and four and one-half
months, but she failed to react after January 3, 1896. January
15, 1897, she was killed and tubercular lesions of the right lung
and of two mediastinal glands were found.

August 13, 1895, a two-months-old heifer Kate, was tested
and failed to react. February 14, 1896, she was tested again and
did react. From that time to November 3, 1896, she was tested
eight times at various intervals, and at each time failed to react,
and she has not been tested since.

In considering these cases and others, the records of which are
given in the accompanying tables, we notice that, although the
animals were all undobtedly tuberculous, out of the 116 tests
made, there were 33 reactions and 83 failures. Steer No. 4 did
not react at all, but we count the last time he was tested among
the failures to react, as the autopsy held twenty-six days later
proved that he must have been diseased at the time that test was
made.

Why is it that these animals were sometimes affected by

‘tuberculin and at other times not affected?

The amount of tuberculin used in making the injections has

been uniform for the same stage of maturity, yet the results
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have differed widely. In these cases, where the animals were so
slightly diseased that their condition could not be detected by a
physical examination, the results have differed so widely that
we are forced to the conclusion that we can never tell whether a
slightly diseased animal will react to the tuberculin test or not.
A reaction may be obtained to-day and again next month, or as
in the case of the cow Agnes, reaction may fail for nearly three
years and then there be a very decided reaction.

We do not believe that tuberculin is poisonous for cows one
day and not another, but our experience might lend some color.
to such a conclusion. That there is some law underlying the
whole matter we believe must be true, but we have not yet seen
any satisfactory statement of what the law is.

The theory has been quite generally advanced that aside from
a possible curative action, one dose of tuberculin influences the
action of the next dose even though it is injected after a consid-
erable interval, the length of time being variously estimated.
In view of the facts that animals do not usually acquire a toler-
ance, either temporary or permanent, for vegetable poisons as
the result of one moderate dose; that some tuberculous animals
react repeatedly to tuberculin and others do not; and that the
intervals between reactions even in our limited experience varies
from two days to more than a year, we see no grounds for sup-
porting the theorythat the failure of tuberculous animals to react
to tuberculin is due to an acquired tolerance of tuberculin.

It is not a wild assumption that the growth of tubercle bacilli
in diseased cows keeps their systems charged with tuberculin
nearly up to and sometimes a little beyond the point where it
manifests its poisonous effects in elevation of temperature.
Such animals, charged to the danger point with tuberculin, read-
ily react to a slight addition. The cow that has been taken at
a disadvantage and has contracted tuberculosis and then
so far recovers as to hold the disease in check, may be compared
to the well cow so far as the action of tuberculin is concerned,
since her system is free, or comparatively free, from tuberculin
and no reaction follows the giving of the usual test dose.

Our experience has suggested to us the possibility that the
failure of tuberculin to cause reaction in tuberculous cows at
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times may be due to the fact that the disease is not making
steady progress.

In the following table there are given the condensed results
of the more important cases studied by the Station. As stated
in another part of this report* the Station has a herd of ten cows,
which have reacted at least once, under investigation. The
results here presented are given as a contribution to knowledge
upon this important question and are not presented to prove or
disprove any particular theory.

See page 14 this Report.

TABLE GIVING THE RESULTS OF TESTS WITH TUBERCULIN MADE AT
THE STATION DURING THE YEARS 1892 TO 1896.
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Topaz.
February 14, 1396..... First test.. 102.1 105.3 3.2 Reaction.
March 8, 1896 . ........ 23 101.8 102.2 4 No reaction.
March 13, 1896 ........ ; 5 102.2 102.8 .6 No reaction.
March 21, 1896 ........ 8 102.3 101.8 —.5 No reaction.
May 1, 1896 ...venen. . 41 102. 101.9 —.1 No reaction.
July 2, 1896.... ..... 62 102.6 101.9 —.7 No reaction.
August 18, 1896 .. ... 7 102.4 102. —.4 No reaction.
September 15, 1896. ... 28 102.2 | Temperjature no|t taken.
November 3, 1896..... 49 101.8 101.8 |.vr ceenn No reaction.
December 9, 1896. .. 36 101.8 102.2 .4 No reaction.
January 13, 1897 ...... 35 102. 145.2 3.2 Reaction.
January 27, 1897 ..... 14 101.6 102.9 1.3 No reaction.
February 17, 1897 .... 21 100.9 101.6 il No reaction.
Merrill. .
May 24,1893........... . First test.. 101.9 | 105.5 3.6 Reaction,
November 14, 1893... 175 99.4 102.2 2.8 No reaction.
December 1, 1893. .. i 17 100.7 100.4 .3 No reaction.
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RESULTS OF TESTS WITH TUBERCULIN—CONTINUED.
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Deg Deg Deg
Agnes.
June 21, 1892 First test.. 101. 104.4 3.4 Reaction,
June 23, 1893 . 367 101.4 102.2 .8 No reaction.
December 25, 189‘% 188 101. 101.4 4 No reaction.
August 16, 1894 . ..... 231 101.8 102. .2 No reaction.
January 8, 1895 ....... 145 100.9 102. 1.1 No reaction.
February 6 1895 «.en. 29 100.9 101.3 4 No reaction.
April 20, 1995 ....... i 101.3 106.3 3.0 Reaction.
Steer 4.
December 27, 1893.... 102.4 103. N No reaction.
August 17, 1894 . 103. 102.1 —.9 No reaction.
January &, 1885 101.4 102.8 1.4 No reaction.
Cow 3.
August 17, 1894 ....... First test.. 100.9 1.1 No reaction.
January & 1895. . ... 144 100.7 4.5 Reaction,
January 25, 1895 17 101.1 105.4 4.3 Reaction,
February 6, 1895.. 12 100.6 101. 1.2 No reaction.
February 22, 18%. 16 101.8 102. .2 No reaction.
March 12, 1895 .... 18 1 100.6 102. 1.4 No reaction.
April 20, 1395 39 | 101, 102.4 1.4 No reaction.
June 8, 1895 49 101.4 101. —.4 No reaction.
Aungust 1, 18 i 4 10..7 102 .3 Noreaction.
Cow 6. i i
August 17,1894 ....... | First test.. 101.8 JO2.5 |eeeiaiennn i No reaction.
Januarv ¥, 1895 ....... | 144 | 100.8 | 104.4 3.6 | Reaction.
Jannary 25, 1895 .. i 17 | 1013 | 104. 2.7 Reaction.
February 6, 1865 : 12 101.9 102.2 .3 No reaction.
February 22, 1395. 16 ¢ 101.6 101.6 .0 No reaction.
March 12, 1893 20en ons i 18 C 100w 102.4 1.6 No reaction.
April "0 195 . .. .. i 39 101.3 101.2 —.1 No reaction.
June ¥, 1895 49 ¢ 1013 102. .7 No reaction.
Au‘mst 1, 1895 cveeenn. 54 R U} 102. .3 No reaction.
Dunkard Girl. : ! !
August 13, 1895 ..., 116 ; 161. 1 107.4 6.4  Reaction,
August 20, I805 ... 16 101.6 | 107.4 | Reaction,
September 4, 1895....} 6 101.4 ¢ 102.5 No reaction.
Se[)temher 14, 18 10 102.6 1 101.4 No reaction.
October ¥, 18¢ 424 102.7 | 105 .3 Reaction.
October 1‘1 1~z 5. 10 | 101.6 | Temper! atute nolt taken.
October 31, 1395. . 12 1007 1 102.4 No reaction,
Novembe , 18 .l 20 101.8 : 104.8 | 3. Reaction,
Deu-mhcl' 7, 1895, .. 17 101. L 101.9 i .9 No reaction.
January 3, 1896, ..., 27 12, 106.2 | 1.2 Reaction,
January lﬂ 1896 . ... 7 101.6 | 101.2 —.4 No reuction.
January 14 | 1013 | 1012 | —a No reaction.
Febhruary 19, 1806.... | 26 P 101.5 0 10004 | =6 No reaction.
July 2, 1806, oo 134 Poo1020 1 103, \ 1. No reaction.
August 18, 1396 Ny 47 101.7 1016 | 1 No reaction.
Se ptmubu 16. 1‘~ | 20 101.7 Temper ﬂtule no t taken.

November 3, 1890.....| #3104 | =16 Noreaction.
January 13, 1897 ...... ! 72 1) ST S (R K No reaction.
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RESULTS OF TESTS WITH TUBERCULIN—CONTINUED.

2z 22 ~
g sz 3% L
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Deg Deg. De
Kate. £
February 14, 18%.... 185 100.3 | 105.3 3 Reaction,
March 8, 1896 . . 23 101.4 102.8 1.4 No reaction.
March 13, 1896 . 5 100.4 102.6 2.2 No reaction.
March 21, 1896 . 8 101.6 102. 4 No reaction.
May 1, 189%. ...... 41 101.1 101.8 i No reaction.
July 2,1896... ... 62 102.8 102.5 —.3 No reaction.
August 18, 189% . . 17 101.7 102.3 .6 No reaction.
September 15, 1896 ... 28 101.3 | Temper ature no|t taken.
November 3, 189..... 49 103. 103. [ No reaction.
Mina D.
April 30, 1896 ......... 72 101.2 105.9 4.7 Reaction.
July 2, 1896 . .. . 63 101.7 105.8 4.1 Reaction.
July 7, 1896 ... 5 101.3 102.7 1.4 No reaction.
August 18, 1896 42 101.8 104.8 3. Reaction.
August 20, 1896 . 2 102.7 102.7 feeieennnn. No reaction.
August 29, 1896 .. 9 102.3 102.7 4 No reaction.
September 15, 1896 ... 17 101.8 Temper|ature no|t taken.
November 3, 1896..... 49 101.1 102.3 1.2 No reaction.
Ruth C.
February 14, 18%..... 100 101.2 106. 4.8 Reaction.
March 8, 1896 .. .. 23 100.8 103.6 2.8 Reaction.
March 13, 1896 . 5 101.7 100.8 —.9 No reaction.
March 21, 1846 . 8 101.6 101.7 .1 No reaction.
Anpril 30, 1.5% 40 103. 101.6 —1.4 No reaction.
July 2, 1\9( . 63 102.2 105.2 2.9 Reaction.
July 7, 1896 5 101.5 101.3 —.2 No reaction.
August 18, 1896 42 102.7 104.3 1.6 Reaction.
August 20, 1896 2 103.4 101.8 —1.6 No reaction.
Aungust 29, 1896 ..... 9 103. 102.2 —.8 No reaction.
September 15, 1896 ... 17 102. Temperjature nolt taken.
November 3, 1896. 49 102.1 102.5 .4 No reaction.
December 9, 1896. 36 101.3 101.2 —.1 No reaction.
Janunary 13, 1897 35 101.6 102. 4 No reaction.
January 27, 1897 . 14 100.6 103. 2.4 No reaction.
February 17, 1897 21 100.8 101.3 .5 No reaction.
Agnes 2.
February 14, 18% ..... 100 101.8 106. 4.2 Reaction.
March 8, 1896 . . 23 102.6 164. 1.4 Reaction,
March 1‘% 1896 . 5 101. r03.2 2.2 Doubtful.
March 21, 1896 . 3 101.4 | Temperlature nolt taken.
April 50, 1896 .. 40 101.2 100. —1.2 No reaction.
Jualy 2, 1396..... 63 102.7 103.7 1. Doubtful
August 18, 1846. - 46 102.1 102.3 .2 No reaction.
September 15, 1896 ... 238 101.8 | Temper|ature no|t taken.
November 3, 18%..... 49 102.2 102.2 }..........| No reaction.
Hallie.
February 14, 18%..... 100 101.7 106.6 4.9 Reaction.
March8,1896........ . 13 102. 105.6 | 3.6 Reaction
March 13, 1896 5 102.2 103.5 1.3 Ioubtful.
March 21, 1896 ........ 8 1630.2 102.2 2. No reaction.
April 30, 1896 ces 40 103.1 104.3 1.2 Doubtfal.
July 2, 18% . 63 101.8 103.4 1.6 Psubtful
July 7 ;, 1896. . . 5 101.3 101.7 4 No reaction.
August 18, IS% . 42 102. 105.2 3.2 Reaction.
August 20, 1896 . ..... 2 ‘ 101.8 103.1 3.3 Reaction.
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RESULTS OF TESTS WITH TUBERCULIN—CONCLUDED.

DATE OF TEST.
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the injection.

Rise or decline ()

of temperature.

Remarks.

August 29, 1I896.... . .
September 15, 1896
November 2, 1896.....!
February 17, 1897....

“race 2. |
February 14, 1896
March 8, 1396 ...
March 13, 1896
April 30, 1896. .
July 2, 1896
July 7, 1896.
\u" u-t 18, 18!
bq)tembel 1). 12\"(
November 3, 1866,
December 9, 184
Junuary 13, 1897
Janua

Melinda 2. !
February 14, 1806 ...

March 8, 1895 ......
March 13, 1396 ... .
March 24, 1896 ..
May 1, 1396
July 2, 1896 .
August 18, 1896 ...
September 15, 1396 ...
November 3, 1896... .
December 9, 1896
January 13, 1897 .
January 27, 1897 .
February 17, 1807

Trilby.
February 14, 1896.....
March 8, 1896 ... .

March 13, 1896 .
March 21, 1896 ..
May 1, 1896. ... -

July 2, 1396
July 7, 1896..
\utm\tl 1896 .
\eptembel 15, L. 3
November 3, 1896 ...
December 0 1896. .
January 13, 1897 .
January 27, I8

February 14,

b

1897 L.

2 M=

LS )

1399

T
DR

WL

DETEN
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Deg. Deg.
102. .8 No reaction.
Temper ature not taken.
101.6 1 1 No reaction.
105.3 | 3.7 Reaction
|
i
l 106.5 | 6.9 | Reaction.
105.5 3.5 Reaction.
102.8 .8 No reaction.
| 100.2 .2 No reaction.
| 104.7 2.4 Reaetion.
) .1 No reaction.
| P N No reaction.
: Tmnpu ature_noi ttdken
; 102, T No reaction.
| 1()’..—'; 1.1 No reaction.
a2, .1 No reaction.
[ (L0 1.4 No reaction.
| 104.1 ' 2.1 Reaction.
I 106. 4.5  Reaction.
104, 2.8 | Renction.
o100, 1 1.1 Noreaction,
o 1014 —.3 1 Noreaction.
‘~‘ 101.4 . 1.4 | Noreaction.
102.7 i -7 Noreaction.
[ 1o2. .1 No reaction,
i Tempu :\tme nojt taken.
| 102 ! .1 No reaction.
‘ 1(1[.4 ! 24 No reaction.
102.8 8 No reaction.
[ L2 T No reaction.
1] 2.2 No reaction.
! !
J106.3 | 1.3 Reaction.
| 105.3 | 4.3 | Reaction.
103.2 1.5 No reaction.
\ 2.1 -3 No reaction.
P01 1 —.5 1 Noreaction.
[ 105.5 . 2.8 | Reaction.
1017 —.3 No reaction.
L1032 | T No reaction.
| Temperiature nojt taken.
102, [ERETTIOTS No reaction.
‘ 102.2 .2 1 No reaction.
‘ 2. -2 Noreaction.
102.7 1.4 ! Noreaction.
[ 1.6 | No reaction.




ORCHARD NOTES.
W. M. MUNSON.
THE STATION ORCHARDS.

In reponse to oft repeated requests for information as . the
exact condition of the orchard at the Experiment Station, a
somewhat detailed statement is herewith given. In justice to
ourselves, however, it should be said that we are not ready to
draw conclusions, and this statement is but preparatory to a
fuller discussion in a future report.

I. THE PLUM ORCHARD.

The nucleus of the plum orchard was started in the spring of
1889, when several varieties were procured and set in nursery
rows. Several more were added in 18go. The effects of the
severe winter of 18go and 1891 were detailed in the annual
report of the Experiment Station for 1891.

In 1892 the trees were removed from nursery rows to their
present location and several others were added. Some of these
have done well; others, as was expected, have failed.

The orchard is situated on heavy clay loam with stiff clay
subsoil. The surface drainage is good, but as the land has not
been tilled for some years, it was not in good condition for the
orchard.

The following notes represent the condition of the orchard
at the close of the season in 1896. The numbers refer to the
Station records.

American Eagle, 56—Set in 1893. Moderately vigorous.
Wood not matured. Kills back somewhat every year.

Arch Duke, 65—Young tree set in 1895.  Failed to start.
This place was originally occupied by Wild Goose.

Bumker Iill, 29 and 30—29, moderately vigorous, upright. A
black knot found on the side of the tree. 30, vigorous, upright,
healthy. A good tree.
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Cheney, 79 and 80—79, young tree set in 1895. Vigorous.
Wood not quite mature. 80, setin 1892. Very vigorous, up-
right. Wood not fully matured. Top broken off below the
branches in the {all of 1893. Now making a good growth.

Coe’s Golden, 8, 9 and 10—Moderately vigorous. Fruit spurs
well developed. Small amount of fruit on No. 9 in 1893.

Czar, 50—Set in 1895. Has made very slow growth.

Damson, 20—Moderately vigorous, upright.  Full crop of
fruit in 1896.

DeCaraduc, 6g—Set in 1892. The original tree was killed to
the ground. Present top is a sprout from the base. The
variety is not hardy.

Deep Creek, 45—Set in 1893. Small tree making a weak
growth.

De Soto, 55—Set in 1893.  Very vigorous, hardy. Wood
well matured.

Duane Purple, 17 and 18—17, very vigorous, upright, strong,
hardy, healthy. 18, same remarks apply as to 17. Centre of
the tree was removed in 1893, but wound is healing well.

Early Red, 95 and g6—A Russian variety. Both are vigor-
ous, upright, hardy. 096, bore a full crop of fruit in 18g6.
Growth checked.

Ficld, 35—Moderately vigorous. In good condition. Wood
not quite matured. Blossomed, but bore no fruit, in 1896.

French Damson, 33—Set in 1893. Moderately vigorous.
Young wood not fully matured.

Forest Garden, 41 and 42—41 set in 1895, replacing the
original one of the same variety. Vigorous, hardy, healthy.
42, set in 1893.  Very vigorous, hardy. Bore a few fruits in
1896.

German Prune, 2—Hardy, vigorous. In good condition.

Gueti, 23—Young tree set in 1894. Very vigorous. In good
condition.

Hawkeye, 50—Set in 1893. Hardy, vigorous, strong. \Wood
well matured. Very few fruits in 1896.

Hudson River Purple Egg, 31—Very vigorous, upright, hardy.
In good condition.

Hungarian Prune, 72—Set in 1892. Moderately vigorous,
upright, hardy.
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Imperial Gage, 22—Very vigorous, upright. In good con-
dition.

Italian Prune, 3 and 13—Hardy, moderately vigorous. In
good condition. Few fruit spurs.

Jefferson, 14—Injured and part of the tree removed in 1894.
Tree now moderately vigorous and healthy. Fruit spurs well
developed.

Lincoln, 38—Set in 1893. A small, misshapen tree, but now
growing well.

Lombard, 1—Vigorous, healthy; one side broken by careless
workmen,

Lone Star, 57—Set in 1893 and again in 1895. Killed both
times.

Marianna, 51 and 52—Set in 1892. Very vigorous, hardy,
spreading. Bore small amount of fruit in 1896.

McLaughlin, 15, 24, 25, and 26—15, badly checked in 1893.
Now making a strong, vigorous growth. 24, small, weak tree.
Will be replaced. 25, badly checked when removed from the
nursery, but now making a vigorous growth. 26, moderately
vigorous, spreading. In good condition. One black knot was
found on this tree.

Newman, 65—Very vigorous, but tender. Kills back every
winter. Worthless for this location.

No. 19 Orel, 81 and 82—A Russian variety of moderately vig-
orous, upright growth.  Perfectly hardy. One black knot
found. 82, injured in the trunk, and will probably not be long
lived.

No. 20 Orel, 83 and 84—83, the original tree died. Sprouts
from the roots of questionable value. 84, vigorcus, upright,
hardy. No fruit as yet, but promises well for 18g7.

Osage, 48—XKilled back every year. Died in July, 1896.

Peter’s Yellow Gage, 21—Moderately vigorous, upright. In
good condition.  Tops of shocts not quite matured in the
autumn.

Pond’s Seedling, 27—Very vigorous, upright grower. In
good condition.

Pottawatomie, 44—Set in 1893. Killed back first winter.
New top formed from the side shoots. = Making a vigorous
growth, but wood fails to mature. Not hardy.
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Prince Englebert, 28—Vigorous, upright. In good con-
dition,

Prince of Wales, 34—Set in 1893. Vigorous, upright.
Young wood immature. One black knot found.

Purple Yosemite, 40—Young tree set in 1895. Very vigorous.
Wood well matured. The original tree set in 1893, never
started.

Quackenbos, 6—Strong, vigorous grower. In good condi-
tion,

Reine Claude, 7—A fine tree. Moderately vigorous. In good
condition.

Robinson, 54—Set in 1893. Killed back every year. Wood
not matured.

Rockford, 43—Set in 1895, Small tree making a good
growth, but wood not quite mature.

Roiling Stone, 75 and 76—75, moderately vigorous, spreading,
hardy. 7€, making a very vigorous growth. In fine condition.

Saratoga, 40—Set in 1895. Moderately vigorous, healthy.
Wood well matured.

Smith’s Orleans, 16—Strong, vigorous, hardy. A fine tree.
No fruit as yet.

Spaulding, 30—Set in 18g5. Healthy. Making a moder-
ately vigorous growth.

Van Buren, 32 and 60—60, very vigorous. Wood well
matured. Blossomed, but matured no fruit in 1896. 32, young
tree set in 1895.

Victoria, 67 and 68—067, set in 1892. Very vigorous, upright.
Wood not well matured. Badly injured in the winter of 1893-4.
Present top is from a sprout which started about six inches from
the base. 68, vigorous, but not well matured.  Growti: four
feet.

Voronesch Yellow, 93 and 94—A Russian variety, upright, vig-
orous, hardy. Slow in starting, but now making a vigorous
growth. Has not fruited.

Washington, 12—Badly checked when removed from the nur-
sery. Now in good condition. Very vigorous.

Weaver, 53—Set in 1894. Very vigorous, spreading, hardy.
The original tree set in 1892 made a very vigorous growth and
failing to mature the first year was killed by the hard winter.
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Wild Goose, 64—Vigorous grower, but killed back every year.
Dead in 1896.

W hite Nicholas, 97 and 98—97, very vigorous, upright, hardy.
A gcod tree.  Black knot found on one side of trunk. 98, bore
a full crop of fruit in 1896. The fruit very closely resembles
that of Early Red. It is possible that the two varieties were
mixed in the nursery.

Woif, 47, 73 and 74—Set in 1893. Very vigorous, hardy.
Has borne no fruit.

Wyant, 77 and 78—y77, hardy, vigorous. Fruit buds well
developed. Bore small amount of fruit in 1896. Very late. 78,
smaller tree than No. 77 because of injury when young.

Yellow Egg, 4 and 5—4, badly checked when removed. Now
growing vigorously. Bore a few fruits in 18p6. 5. tree
injured, one-half dead, the other growing vigorously.

YVellow Transparent, 58—Set in 1893 and again in 1895.
Killed both times.

The foregoing notes represent the condition of the plum
orchard. The conditions were unfavorable at the time of start-
ing the orchard and there have been many failures. From these
failures some valuable lessons have been learned. Most of the
standard varieties have proved hardy and are at present in a
good thriving condition although few of them have yet fruited.

The Russian sorts have proved hardy and productive, but the
quality of those which have fruited is inferior.

Of the varieties which have been found to be too tender for
our winter climate we may note: American Eagle, DeCara-
duc, Lone Star, Newman, Osage, Pottawatomie, Robinson, Vic-
toria, Wild Goose and Yellow Transparent.

Of the standard varieties which are especially promising at
the present time the following may be mentioned: Duane
Purple, German Prune, Hudson River Purple Egg, Imperial
Gage, Lombard, McLaughlin, Pond’s Seedling, Smith’s
Orleans and Washington.

When the orchard comes into full bearing, the several varie-
ties will be described more in detail.
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II. THE APPLE ORCHARD.—STANDARD VARIETIES.

The nucleus of the orchard consisted of a number of trees set
in nursery rows in 1890, before the work came under the direc-
tion of the writer. These trees were removed to a permanent
location in the spring of 1891 and several varieties were added
to the list. The soil on which this main orchard was set is vari-
able, part being a heavy clay loam and part a light sand. Thor-
ough cultivation has been given from the first, the land having
been used as a vegetable garden.

The following table represents the present condition of the
orchard:

PRESENT CONDITION OF STANDARD VARIETIES OF APPLES.

Name. Hubit.

Age at first
fruiting.

Alexander . ....\U]mght vigorous, ~punu1m¢r
Aretic ...... .| Very vigorous, spreading..

.|Strong, healthy..

=
S wm

Astrachan .1 Upright, vizorous Strong, healthy S 12
Chenango ‘Umight, vigorous ..|Strong, healthy :
Fallawater. Vigorous, spreading, stu IStrong, healthy... ... i
Fameuse . ... -Vigorous, spreading, bt\llﬂ" Strong, healthy...... 5
Haas.......... [Vigorous, spreading, sturdy.|Strong, healthy... .. 5
Hurlbut ..... - Moderately vigorous, upright,Strong, healthy.... . 5
King of Tompkins. .‘\ ery vigorous........eiaeiia. Jstmng, healthy....
Mann......oeenees Moder ate]y vigorous, upright|Weak ............ .
Milding.... .. .|Vigorous, upright, sturdy... |Strong, healthy :
\mthun SPY eeeenn ‘Vlgmous, spreading.......... i Young t; ce, setin 1~q4 6
NOP'Westnl Greening| v o oveevrireenniinuonannn, 'Young, set in 1395 ..... 15
Oldenburg ...... ... Upnght, sturdy . ,...‘btlong, full bedlmg...‘ 15 4
Peck’s Pleasant...... Low, spreading............... Weak . ovoiaiiis s (10 -
Pewaukee........ .|Very vigorous, spreading.. \[{c.llthy ............... I8y 3
Porter coveevevecean., Moderately vigorous, low,‘ i :
spreading.....o ..o Healthy
Princess Louise ..... Vigorous, upnﬂ\t Healthy ... b
Red Beitlgheimer .. ‘Upugh Weak ....... 5 5
Rolfe ...ooveevenan Model %te]v v1g010us upright; '
sturdy.. Strong veeeveeiiieninen, { 10
Shiawassee Beauly..|Very vlgox us, .|Strong . ..o 15 6
Stark covvveeenn vennnn Vigorous, upright, sple&dmw Strong . 12
Thompson ‘\o. 24 ...|Vigorous, upright, spreadingiStrong... . f 18
Thomps=on No. 26 ....|Vigorous, upright, spr eamnngtrong ........ 24
Thompson No. 29 .... Vlgoxons upright, sturdy....| btr(mg . 1 12
Thompson No. 43 ..../Vigorous, willowy ..... ... |Strong...... i 12
Wagener...ooevvnenes Moderately vigorous. ....... Strong ...... .. 10 i
Walbridge . .... .... Upright, vigorous, spreading;Strong ........ 12
Wealthy ....... ....- |Upright, vigorous, spreading! Suong ...... G150 4
Westfield ............ Moderately vigorous ......... Strong ....... S 2
Winesap..... «ooee | Vigorous, spreading. . ‘stmng ....... .15 5
Wolt River........... Vigorous, spreading. JStrong c.veieen. ANt

Yellow Transparent. v jgorous, spreading...... .. iBlighted..... .......... 6!
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The number of trees in the orchard at present is 130, about
30 having been removed on account of a new building. Of this
number ten varieties are crabs, and the remainder, 34 varieties,
consists mainly of standard varieties of recognized merit. The
object in view in starting the orchard in this way was to have a
number of the standard sorts for comparison. Many of these will
be top-worked with other varieties.

With few exceptions the trees have thrived and proved hardy,
although neither soil nor location are well suited to orcharding.
Several sorts bore some fruit last season, and the present year
many others came into bearing. Most of the varieties in this
orchard are well known and require no special mention. Some
of those not commonly grown may, however, be noticed in this
connection.

Arctic—Tree very vigorous, upright, spreading. Fruit
medium, roundish conical; greenish yellow, heavily overlaid
with crimson on the sunny side, with splashes of a deeper shade
and numerous light dots. Flesh yellowish, crisp, juicy, brisk
sub-acid. Good. Bears a strong resemblance to Baldwin and
will replace that sort in trying climates. The following notes
from Mr. W. A. Taylor of the United States Department of
Agriculture are of interest in this connection: “So far as we
have been able to ascertain the original tree of Arctic apple was
found growing on the farm of John H. Esseltyne, Cape Vincent.
New York. Mr. Esseltyne sold the tree some years ago to O.
K. Gerrish then of Geneva, N. Y., but now of Lakeville, Mass.
After securing a crop of wood for propagation Mr. Gerrish
destroyed the original tree to prevent theft of scions. It was
therefore impossible to secure specimens of the fruit for exam-
ination after the variety was introduced by Mr. Gerrish until
the trees sold by him came into bearing. In 1896 the variety
bore in New York, Massachusetts, Vermont and Maine, as we
received specimens from those states. We consider it a promis-
ing variety for market orchards in the north as it is apparently
more resistant to the cold than Tompkins King or Baldwin.”

Haas—A popular market variety from Missouri, Tree hardy,
very vigorous, upright, productive; an early annual bearer.
Fruit medium, oblate or slightly conical; skin smooth greenish
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yellow, shaded nearly over the whole surface with dark red.
Flesh white, tender, juicy, brisk sub-acid. September, October.

Haynes” Sweet—A very vigorous, hardy sort, originating in
Waldo county, Maine. Fruit large, oblong, yellow, washed and
splashed with scarlet. Stem short, stout, in a broad, shallow,
slightly russet cavity.  Calyx open; basin shallow, slightly
irrregular; core very large. Ilesh rather coarse, yellowish,
sweet. Good. September to January. This variety is per-
fectly hardy and vigorous as far north-as Caribou. Its color is
not bright enough to make it a valuable market sort.

Milding—A strong, hardy variety, originating in New Hamp-
shire. Highly esteemed in Piscataquis county and wherever
known.  Fruit large, oblate, whitish-yellow, shaded, splashed
and mottled with red; flesh light yellow, rather coarse but crisp,
tender, juicy, sprightly sub-acid. December, January.

Munson Sweet—A vigorous productive variety of uncertain
origin. Fruit medium, oblate, pale yellow often with a blush.
Flesh yellowish, juicy, sweet. Highly esteemed wherever
known. September to February.

Pewaukee—A seedling of Oldenburg, originating in Wiscon-
sin,  Tree hardy, vigorous, upright, spreading, an annual
bearer and very productive. Fruit medium to large, roundish.
Skin yellow splashed and mottled with red. Flesh white, juicy,
brisk acid. Good for cooking. November to February.

Prolific Sweeting—One of the varieties imported from Russia
by the Department of Agriculture in 1870. It is a beautiful
yellow fruit of medium size.  Somewhat resembles Yellow
Transparent in form and color. Of this variety Dr. Hoskins
writes: “It is the best fall sweet apple I am acquainted with,
and I could sell almost unlimited quantities of trees and fruit if
I had them. I am now propagating it on a large scale for my
own planting.” Season September to October.

Rolfe—A valuable early winter variety, originating at Guil-
ford, Me. Tree hardy, vigorous, a good annual bearer. In
protected places will thrive as far north as -Caribou. Fruit
medium to large, oblate, vellowish, shaded and splashed with
red. Flesh white, fine grained, tender, sub-acid. December,
January.
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Shiawassee Beauty—Seedling of Fameuse,originating in Shia-
wassee county, Michigan. Larger and more oblate than Fam-
euse, otherwise resembling that variety.  Flesh firm, white,
tender, brisk sub-acid. October to January.

III. THE APPLE ORCHARD—RUSSIAN VARIETIES.

As stated in a former Report, one feature of our orchard work
is the introduction of hardy fruits.

In the spring of 18go about 75 varieties of Russian apples
were procured from the Iowa Agricultural College. Other
varieties of apples have been obtained from time to time and
many Russian and native plums and other hardy fruits have
been added. Some of these trees have been grown at the Col-
lege, others were sent to different points in Aroostook county
and still others to Rangeley. A few of them have fruited and
may receive attention at the present time; a general discussion
of the subject being deferred till our next Annual Report.

The following field notes represent the condition of the Rus-
sian orchard at the Station in September, 1896. This
orchard was started in the spring of 1890, with one year old
trees obtained from the Iowa Agricultural College.

The soil in which the orchard is located is rather heavy loam
with clay sub-soil. It has a southwestern exposure. Garden
crops have been grown on the land from the first and thorough
cultivation has been given.

Without reference to the character of given varieties the trees
are here arranged in alphabetic order. The numbers enclosed
in parentheses refer to the original importation list; the other
numbers, to the orchard record.

Alexander, 7—Old tree. A well known sort needing no
description at this time. Belongs to the Aport family.

Aport (252), 30—Similar to Alexander in tree and fruit.
Growth one and one-half feet. First fruited in 1895. Moder-
ately productive. The term Aport is a generic rather than a
specific one and covers a family of apples of which the Alexan-
der is perhaps, the best known member.

Aport Ourent, 21—Upright, vigorous, spreading, with dark
heavy foliage. Growth one and one-half feet. No fruit.
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Arabskoe, 65 and 66—65 moderately vigorous, spreading;
very productive, precocious. About one-half bushel was
removed in August and the yield at harvest time was one bushel.
Growth one foot. The fruit is large, heavy and covered with a
rich bloom, somewhat resembling Blue Pearmain. Keeps well
into the winter but is of very poor quality. 66, young tree set in
18g6. Has made but a slight growth. Matures late. Growth
two feet.

Arabka (257), 44—Moderately vigorous, upright, spreading.
Dark in wood and foliage.  Growth one and one-half feet.
Fairly productive. Has a tendency to bear the fruit on the
ends of long twigs like the Alexander. Same as Arabskoe.

Blushed Calwille, 31—Of vigorous, upright habit, resembling
Yellow Transparent.  Growth one and one-half feet. It so
closely resembles Yellow Transparent that its identity is ques-
tioned.

Borsdorf (356-402), 46—Vigorous, spreading, profusely
branched. Branches small and slender. Light colored in wood
and foliage. Growth two feet. A few specimen fruits pro-
duced in 1896. These are small, oblate, greenish yellow.
Mature in late winter.

Cross Apple (15 M), 28—Very vigorous, upright, spreading.
Branches freely. Limbs long and slender. Growth this year
two and one-half feet. Moderately productive. Fruit resem-
bles Haas. This variety does not correspond with the descrip-
tion of Cross Apple as given by various authorities and it is pos-
sible that it has been misnamed.

Daisy, 60—Two-year-old tree set in the spring of 1896, mak-
ing a strong growth.

Early Sweet (No. 9 Voronesch), 8 and 52—Vigorous, upright,
spreading. Large, heavy foliage. Growth one and one-half
feet. No fruit.

Excelsior—One of Gideon’s Seedlings. Vigorous, spreading,
productive. Like the preceding and like the next one, shows
the crab parentage. Wood fully matured. Growth one and
one-half feet.  Full crop of fruit.  Fruit medium, conical,
greenish-vellow washed with crimson, slightly russeted. Sharp
acid. September to November.

6
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Golden Reinette, 20—Vigorous, upright, spreading, productive,
(one and one-half bushels fruit). Branches freely with tendency
to form crotches. Fruit small, golden, washed and splashed
with carmine. Flesh yellowish, crisp, mildly acid. A promis-
ing autumn variety. September to December. (This fruit does
not correspond to Budd’s description of Golden Reinette and
is probably wrongly named.)

Grandmother (469), so—Vigorous, upright, hardy. Growth
two feet. But one fruit produced in 1896. Resembles Duchess.
Season winter.

Green Crimean (399), 48—Vigorous, spreading and productive.
Branches freely. Growth one foot.  Tirst fruited in 1896.
Fruit large, smooth, conical; green, changing to yellow at
maturity. A good autumn variety.

Green Sweet, 37—Wrongly named. A small sour winter fruit
of no value.

Hibernal (378), 47—Of low spreading habit, moderately vig-
orous. Productive. Growth one foot. First fruited in 1894,
(one-half bushel in 1896). Drops badly at maturity. Good for
cooking. Season October and November,

Koursk Amnis, 13—Set in 18935. Hardy. Moderately vigor-
ous. Growth one foot.

Koursk Reinette, 30—Vigorous, sturdy in habit with few stout
branches. Large dark foliage. Growth one and one-half feet.
Productive. A promising variety. This variety we have as
20 M. The latter is by Mr. Budd, called “Sweet Longfield.”

Large Anis (413 Dept.), 54—Moderately vigorous, spreading
branches. First fruited in 1896 (one-fourth bushel). Growth
one and one-half feet. Fruit resembles Rhode Island Greening.

Lead Apple (3 M, 277), 23 and 41—23, vigorous, spreading;
branches leave the trunk nearly at right angles, so few crotches
are formed. Growth one and one-half feet. Productive (one and
one-half bushels in 1896). The variety which we have under the
above name is apparently of the Aport family and is not the true
Lead Apple as described by Budd. 41, (277), very vigorous,
upright, compact, few branches, has a tendency to form crotches.
Growth one and one-half feet. No fruit. It is possible that
when this comes into bearing we shall find that we have the true
Lead Apple, although in Bulletin No. 31, Iowa Agricultural
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College, Professor Budd refers to No. 277 as Swinsovka, a mem-
ber of the Lead Apple family but not identical with 3M, the true
Lead. Further study is evidently necessary.

Longfield (161), 36—Vigorous and very productive. Growth
two feet. IFruit of medium size, conical, yellow with red cheek.
Good for cooking and for dessert. Season September to Janu-
ary. In common with most of the Russian varieties, it drops
badly and must be harvested early. Valuable.

Losovka (4 Orel), 1—Tree in rather a low situation, badly
broken by snow and careless workmen in 1892, Recovered
and making a vigorous growth at the present time. Foliage
thick and leathery. Of vigorous spreading habit. Growth the
present season two feet. No fruit.

Mallett, 14—Upright, compact, vigorous with few branches.
Growth two and one-half feet. No {fruit.

October, 81—One of Gideon’s Seedlings. Moderately vigor-
ous, spreading; few branches; very productive (one and one-
half bushels in 1896). Wood well matured. Growth one foot.
Fruit small, conical, yellow, washed and splashed with carmine.
Flesh white, crisp, acid. A handsome fruit, good for cooking.

Orel No. 7, 3—Very vigorous, spreading. Foliage thick,
heavy, resembling Losovka in this respect. Growth two feet.
No fruit.

Ostrakoff (4 M), 24 and 33—24, vigorous, upright, spreading,
with few stout branches and heavy dark foliage. No fruit. 33,
young tree set in 1896.

Peter, 70—One of Gideon’s Seedlings. Moderately vigorous,
spreading; very productive. The habit of the tree as well as
the character of the fruit shows the crab parentage. Wood well
matured. Growth one foot. Bore a full crop of fruit in 1895
and 18g6.

Red Queen (316), 45—Upright, sturdy, compact, with few
branches. Bore a few specimen fruits in 1896. These were
conical, greenish-yellow with blush cheek. Season winter. It
is questionable whether this is rightly named.

Repka Aport (261), 40—Resembles Alexander. Produced a
full crop of fruit which checked the growth to a certain extent.
Growth one foot.

Repka, 5—Young tree set in 1896. Growth six inches.




76 MAINE AGRICULTURAL EXPERIMENT STATION.

Russian Gravenstein, 35—Very vigorous and spreading. Pro-
ductive. A promising autumn fruit of about the season of
Duchess, which it somewhat resembles.

Sandy Glass, 32—Upright, sturdy with handsomedark foliage.
Growth one foot. A-second growth started late in the season.
But two fruits were produced.

Saunkernaty, 18—Very vigorous, spreading, branches numer-
ous. Foliage small, but thick and with a heavy pubescence.
Fruited for the first time in 1896 (one-half bushel). Fruit small,
green, of fair quality. Season winter. May be of value in the
north.

Silken Leaf (75 M), 34—Vigorous, spreading, dark in wood
and foliage. Moderately productive. Growth two feet. Fruit
small, conical, greenish-yellow overlaid with red.

Sklanka, 16—Very vigorous, uprlght hardy Growth two
feet. No fruit.

Skruischapfel, 17—Very vigorous, upright and compact.
Branches few and stout. Hardy and productive. Three pecks
of fruit this year. Fruit small, of poor quality and drops badly.

Striped Winter, 11—Moderately vigorous, spreading. Light
colored in wood and foliage. Growth one and one-half feet.
No fruit. Inclined to make a second growth in autumn.

Sweet Pippin (5 Orel), 2—An upright, vigorous grower. Foli-
age smaller and thinner than the preceding. Average growth
two feet. No fruit.

Swinsovka, 4—Moderately vigorous, upright, spreading;
broad thick leaves of moderate size. Growth one foot. No
fruit.

Table Apple, 10—Very vigorous, spreading, branches ireely.
Foliage thick, leathery, and densely pubescent on under side,
of characteristic dark bluish-green color.  Growth two feet.
Single specimen of fruit produced in 1896. Small, roundish,
oblate, green, stalk short, slender in narrow cavity. Calyx small
enclosed in a broad shallow basin.

Tiesenhausen, 38—Upright, sturdy, vigorous, productive.
Growth two feet. Fruit small and worthless for New England.

Tetofsky, 75 and 76—75, voung tree set in 1895. Vigorous,
upright, compact. Few stout branches. Very large leathery
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foliage. 76, the identity of this tree is doubted. We shall give
description later.

Titovka, 69g—Very vigorous, upright; has a tendency to form
crotches. Few but stout branches. Growth two feet. No
fruit.

Titus, 10—Very vigorous, spreading, shoots stout and dark
colored. Foliage large, thick and leathery, with heavy pubes-
cence on the under side. Growth one foot. First fruited in
1896 when two specimens were produced. Fruit very large
and showy, but coarse grained.

Ukraine (290), 42—Upright, vigorous, compact, hardy and
productive. Growth one and one-half feet. The fruit is large
and handsome. Season September. Good for cooking.

Vargulek (12 M), 26—In habit of growth like the preceding.
Inclined to form crotches. Rather slender for the heavy load
of fruit (one and one-half bushels in 1896), which checked the
growth somewhat. Growth one foot. Fruit small to medium,
greenish-yellow with stripes and splashes of crimson. Quality
good. Drops badly.

38 Voronesch, 53—Moderately vigorous, upright, spreading.
Few branches. Growth one foot. Very productive. Fruit of
Duchess type, but two weeks earlier.

50 Voronesch, 54—Vigorous, upright, compact. ~ Branches
long, but stout. Growth one and one-half feet. No fruit.

Wealthy, 68—Low, vigorous habit.  Very productive (two
bushels fruit in 1896). In spite of heavy crop made a growth of
one foot. This is the best of the seedlings sent out by Peter M.
Gideon of Minnesota.

10 M, 25—Very vigorous, upright, compact, with compara-
tively few but stout branches. Growth one and one-half feet.
Very productive, but the fruit drops badly. Season September.
Fruit small, conical, greenish-yellow with splashes of red; of
poor quality.

13 M, 27—Vigorous, upright, compact, with dark heavy foli-
age. Growth one and one-half feet. No fruit.

18 M, 29—Upright, spreading with numerous long slender
branches. Growth one and one-half feet. No fruit.

084, s1—Moderately vigorous; spreading, few branches.
Growth one and one-half feet. No fruit.
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387, 12—Moderately vigorous, spreading. Removed to pres-
ent location in 1892. Growth one and one-half feet. No fruit.

Of the varieties above mentioned the following are at pres-
ent regarded as most promising: Aport, Arabskoe, Golden
Reinette, Hibernal, Lead Apple, Longfield, Russian Graven-
stein, Vargulek.

The Gideon Seedlings, Excelsior, October and Peter are
very productive and good for cooking but are not specially val-
uable save in the colder parts of the State.

IV. ORCHARD WORK IN AROOSTOOK COUNTY.

In the spring of 18go fifty varieties of Russian apples were
sent to E. W. Merritt, Houlton, and a duplicate lot to J. W.
Dudley, Mapleton. The lot sent to Mapleton was divided, one-
half being placed with Edward Tarr. All of the trees sent to
Mapleton were placed in nursery rows till they should fruit.

Trees placed with E. W. Merritt—Mr. Merritt set his trees in a
young orchard, and has given them good care up to the present
time. Some of the varieties have fruited abundantly and proved
of considerable value. The following table gives Mr. Merritt’s
observations concerning such of these trees as have fruited.
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MR. MERRITT’S NOTES ON RUSSIAN APPLES.

rob-
£ g
< Pz g2
. b4 . 2218 12 !l2| & .
VARIETY. ot Habit of growth. a3 g RIS - =
) é‘_)‘ Biesl 2z | ® = %
= SelfE 2518 E g
= ZmE R | A = 5
= diRa| MO | & < D
— e —— ‘, S— ——— 1 - —
[ i i
Anisim....... . ce0. 1380 Very vigorous . ...ceceien.e 1 1896‘;(}00(1 T st LW,
|
Anthony ...........11801| Good..... teanese o eriesaees 1 1896}(50011 91 1st, | L. WL
Aport ...... PN ‘1890 Very vigorous «...o.ovn oen i 1896“}00(1 4 ( 3d, | E.W.
Aport Seedling....[1890] POOT ccevee vvievienien vane 1 [1896:Good| 5 | 34, | EJAW.
Aport Virent....../1890[ ......... P 1896!(}60& 4|24, K. W.
ATADSKOE .+ vvvrvn 1890 UPEight cev v v cevveeneroo 1 11885Good| 9 i 1st, | L. W.
Blackwood ......... 1838 Vigorous, upright...... oo 1 18951»G00d 5 [ 2d, | Fall.
Golden Reinette ..{1390] ........ e e e I 1 [1896 Good| s ‘ 1st, | L. W
i 1
Golden White..... (1888 Medium, upright........ . 3 1 18951((}00(1 5131, | L.F.
Hibernal.. . ...... [1800] Vigorous......c.ceeceenian. } 1% 1895‘&(}00& 6 ‘ 34, | L.W
| i
Koursk -v..veenn - 11890 GOOeevnvnnnnns ciseseseeeens 1]1896,Good| 6| 24, | L. W.
: !
Koursk Reinette..|[1800] Vigorous ...... [ERRN ceee § 11895 Good| R \ 1st, | E. W,
Tl cevnreenene <2 ]1890] GOOM. vrvrrnrenireneennans 41 1896/Goodl 6! 1st, | L. W
|
Longfield ....... e l1890 GOOA veveiinnin veieniinnns |1 11895(Good| 10 | 1st, | L. W
No.5 Orel...o.o ... 1890] Vigorous ..vvvee cvvs . oo % 11896,Good| 8 | 1st, | L.W
Ostrakoff .......... 1800} Very vigorous...... ... ...l 1 |1806]Gooa 7| 1st, | W.
Silken ......... v [1890] GOOd.rvvr crvviriiieeeninnd 1 (1895, Good| T | 34, | BE.W.
SWitzer ceveeevnann, 1888) Vigorous, spreading ...... ‘ 1 1395} Very| 1 ‘ 2d, | Fall.
Good
Titovka coouvivvnnnn 11888 Very vigorous, upright...; 2 1894\ Ver;{ 9 | 1st, | Fall.
| 1GOOC
Vargulek .......... 1890 GOOU..euunnnn e e } 1 1896}-G00d 5134, | E.W.

* Quality in this table is but relative. Those ranked as first guality are but
second when compared with standard sorts. Abbreviations: F—fall; W—winter;
E—ecarly; L—late.

Concerning the above list Mr. Merritt writes: “I do not con-
sider any worth propagating unless the tree ranks seven in pro-
ductiveness and the fruit one in quality. The quantity is indi-
cated more particularly with reference to use for dessert pur-
poses. The trees mentioned in the table are all hardy, and good
growers, but some of the trees sent have not come into bearing
and are poor growers. Some seemed determined not to grow
and have been replaced with trees of approved varieties.”
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Trees Placed With J. W. Dudlcy—Many of the varieties
sent to Mapleton have already been described in the notes
on the Experiment Station orchard. The two lots, however,
are not quite comparable, since the trees at the Experiment Sta-
tion have received more thorough culture and are not crowded
into nursery rows. Because of the more vigorous growth of
the former, fruiting has in some cases been delayed.

The following notes represent the present status of the trees
entrusted to Mr. Dudley:

Aport (252)—Vigorous, upright, spreading. In habit of
growth and in fruit resembles the Alexander. First fruited in
1896 (a few specimens). As before remarked, the term Aport
applies to a family of apples which includes the Alexander and
some other varieties.

Aport Ourent—There is some doubt as to the identity of this
variety. The tree is very vigorous and productive.  Fruit
large, handsome and promising and will receive further atten-
tion.

Arabka, (No. 257)—Broken over by snow several times. At
present about the size of a good two-year-old tree and now
vigorous.

Arabskoe—Hardy, healthy, vigorous. First fruited in 1896
(one half bushel). Worthy of propagation.

Bogdanoff—Tree upright with thick leathery foliage.  First
fruited in 1896. Fruit large, smooth and highly colored. Good.
Season winter,

Borsdorf, (356)—Upright, vigorous, spreading. First fruited
in 1896 (a few specimens).

Cross Apple, (No. 413)—Moderately vigorous, light colored
in bark and foliage. First fruited in 1896 (one-fourth bushel).

Golden Reinette—Moderately vigorous and spreading. First
fruited in 1895 (one-fourth bushel). The fruit is much smaller
than on the tree in the Station orchard.

Grandmother, (No. 469)—Badly injured by the snow in 1891,
Recovered and though a small tree, bore some fruit in 1896.
Resembles Vargulek.

Green Crimean, (No. 399)—Injured by snow in 1891, but
recovered and is now making a moderately vigorous growth.
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Limbs have a characteristic horizontal growth. Its habits do
not correspond with the habits of the Green Crimean as
described by Professor Budd.

Green Sweet—Injured by snow in 1891. Now making a vig-
orous spreading growth. Has not yet fruited.

Lead Apple, (No. 277)—Vigorous, upright, with few stout
branches. Twelve to fifteen inches growth. Has not fruited.

Losovka, (No. 4, Orel)—Vigorous, spreading, with thick
leathery foliage. Blossomed in 1896, but no fruit matured.

Red Queen, (No. 316)—Injured by snow in 1891 and 189g2.
Now making a very vigorous growth. Resembles Tetoisky in
habit.

Repla Aport, (No. 261)—This variety was evidently killed and
a sprout from the stalk has been allowed to grow.

Rolfe—This variety, seven years from the bud, bore one-half
bushel the present season and has proved vigorous and hardy
from the first. It is in a somewhat protected situation, but
promises well for Aroostook county.

Silken Leaf (75 M)—Vigorous, spreading. Fruited in 1895
and also in 1896. Promising.

Titus—Very vigorous, spreading, with few stout branches and
large leathery leaves. Blossomed in 1896 but matured no fruit.

Vargulek, (12 M)—Broken by snow in 1891. Now making
a moderately vigorous, upright growth. First fruited in 1893.
The fruit is small, rather showy, but very acid and is not of
special value.

38, Voronesch—Vigorous, upright, spreading, with thick foli-
age. Fruited in 1895 and also in 18g6. Resembles Duchess,
but two or three weeks earlier.

50, Voronesch—Moderately vigorous, spreading, with long
willowy shoots.  First fruited in 1896 (one-half dozen speci-
mens).

20 M—A vigorous, upright tree. Bore fruit somewhat simi-
lar to Duchess. Evidently wrongly named.

No. 378—Vigorous, upright. Injured by snow in 1891
and 1892 and has never fruited.

Trees Placed With Edward Tarr—The most promising varie-
ties in Mr. Tarr’s collection are the following:
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Early Sweet—Vigorous, upright, spreading.  First fruited
in 1896 (one-half bushel). Fruit of medium size, yellow, juicy,
sweet. Valuable for the north.

Revel Borsdorfer—Very vigorous, spreading, hardy, produc-
tive. Resembles King in habit of growth. Fruit large, coni-
cal, yellowish-white, washed and splashed with carmine. Flesh
crisp, agreeably acid. Good. Season late autumn and early
winter. Very promising.

Royal Table—Very vigorous, upright, spreading, productive.
First fruited in 1894. One and one-half bushels in 1896.

Russian Gravenstein—Very vigorous, upright, spreading, with
heavy dark foliage.  Fruit medium, conical, ribbed, yellow
splashed with red, calyx large, closed, in a shallow, irregular
basin. Stem one and one-half inches, stout and rather deep
cavity.  Flesh rather coarse, white, crisp, tender, juicy, brisk
sub-acid. Good. Season September. As grown in Aroos-
took county this variety is some two weeks later than at the
Station and the fruit is smaller.

Striped Winter—Vigorous, upright, spreading. Branches
sparingly. First fruited in 1894; one-half bushel in 1896.

Other varieties in Mr. Tarr’s collection which are of more
or less value are: Anis, Antonovka and Mallett.

Orchard Work at Perham.—As stated in a former report*
arrangements were made in 1891 by which a large num-
ber of varieties of fruits have been sent to the farm of
Mr. James Nutting, Perham, Aroostook county. Mr.
Nutting died in 1893, but the work has been continued,
under the supervision of the writer, by Mr. Oliver Y. Nut-
ting, to whom much credit is due.

The cions set in bearing trees in 1891 made a vigorous
growth and most of them have borne some fruit. The close
planting and rank growth of the Duchess trees used as stocks
have, however, seriously affected the size and quality of the
fruit.  Aside from the question of hardiness, therefore, the
value of many of the different varieties can not as yet be stated.

In 1892 cions of sixteen varieties were crown, grafted on
Duchess seedling stocks.  Others were added the following
year. In 1895 all that were of sufficient size (13 varieties) were

* Report Maine Experiment Station 1891, p. 97.
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planted in the orchard and the past season several more were
set. At present the young trees are growing finely. The
varieties included in the list are the following:

Arthur, Okobena,

Bethel of Vermont, Ostrakoft,

Duchess Seedling No. 8, Patten’s Greening,
Korsk Anis, Prolific Sweeting,
Longfield, Shiawassee Beauty,
McMahon, Titus.

North Star,

Besides the apples above mentioned there are on trial at
present several varieties of plums and cherries, all of which are
proving hardy and many of which promise to be of value. The
list of plums includes the following Russian sorts: Bessara-
bian, Early Red, Hungarian Prune, Moldavaka, Voronesch
Yellow, White Nicholas, 19 and 20 Orel. In addition to these
are Cheney, Rollingstone, Wolf, and Wyant of the Americana
class.

The cherries include Griotte du Nord, Orel Sweet and 23
Orel. Mr. Nutting reports as follows on these fruits:

“None of the plums sent by you have produced fruit in such
abundance as Mooers’ Arctic, but they are not vet as old as the
latter.

“The cherries are growing well and all but one bore some
fruit last year.  Orel Sweet and Griotte du Nord are very

promising.”



NOTES ON WINTER GARDENING.
W. M. MUNSON.

Eternal vigilance and the exercise of good judgment, both
in the management of the crops and in marketing, are far more
important than adherence to set rules in conducting successful
gardening operations in winter. The grower must possess a
love for the business, and must give personal attention to all
of the details. All instructions must be regarded as suggestive
rather than as rules to be rigorously applied. These consider-
ations being recognized, and the requisite energy being thrown
into the work, the business may be very profitable in many
localities.

The risks in forcing vegetables are great. For this reason it
is advisable to begin in a small way and develop with the busi-
ness. One must learn how to ventilate, to water, to manage
his furnace, and to market. This experimental work is best
done, at first, on a small scale.  Again, it will in general be
necessary to create a special market for winter-forced vegeta-
bles and this must be gradually accomplished. In Maine we
cannot hope to compete with the growers of Massachusetts in
supplying the large wholesale markets, but must depend upon
our own larger cities and towns for a market.  For this reason
a “fancy” market near at hand should be sought.

Aside from the cost of constructing glass houses, the most
important items of expense to be considered are the fuel and
the labor. The cost of these items can be only approximately
estimated, since they will vary with local conditions. A single
house standing alone, covering 2,000 square feet of surface,
will require not far from twenty-five tons of coal for the year,
if a temperature suitable for tomatoes and cucumbers is to be
maintained. For lettuce and radishes considerably less is
needed. Several houses standing together will require propor-
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tionately less fuel. In the Station forcing houses, covering
approximately 4,500 square feet of glass and an office building,
about sixty tons per year are used.

One good man with occasional help should be able to do
all the work in houses covering 4,000 square feet of ground
if the arrangements are convenient.

I. THE HOUSES USED FOR WINTER GARDENING.

1. Cold Frames.

The simplest form of glass structure in common use is the
ordinary cold frame. This consists of a box of greater or less
extent covered with a sash or sashes. The ordinary sash used
in gardening work is 3x6 feet. The cold frame used in com-
mercial operations is made by simply placing boards on edge
about six feet apart and laying the sash across them, the ordi-
nary soil of the garden being used. The boards are held in
place by driving stakes inside and out and by occasional cross
pieces. It is well that one side should be about three or four
inches higher than the other in order that the rays of the sun
light may be received a little more directly and that the water
in case of rain shall run off more freely. For amateur gardens
a little more care is usually exercised. A frame twelve to
fifteen feet or more in length is made, the back side being
twelve inches, the front side nine inches high, with pieces of
2x4 in the corners to hold the boxes together. Sashes are then
put across as before indicated. In this way the heat of the
sun is utilized in warming up the soil earlier in the spring,
and plants may be started several weeks earlier than would
be possible in the open ground. Aside from its use in start-
ing early plants the cold frame is little used in “winter garden-

3

ing.
2. Hot Beds.

The hot bed is similar to a cold frame with the addition of
some artificial means of raising the temperature of the soil.
The usual means employed is that of fermenting manure. In
preparing a hot bed, it is well to dig a pit about two feet deep
and if a permanent bed is desired, this may be either planked
up or bricked up to keep out mice. The hot bed is not prac-
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ticable for use in midwinter, but may be made as early as
March for the starting of early tomatoes, cabbage plants, etc.

In starting a hot bed, fresh, rather strawy manure is used.
Horse manure is preferable for this purpose, but sheep manure
is sometimes used; that from highly fed animals is best. The
manure should be placed in large piles as taken from the stable
and turned occasionally to prevent overheating. = When the
bed is started a layer of manure about six inches deep is placed
at the bottom and thoroughly tramped. Then another layer is
put in in the same way and so on successively until the pit is
full. In case there is not much straw or litter in the manure,
alternate layers of leaves may be used to good advantage. This
will prevent too rapid fermentation and will make the bed last
much longer.

When the pit is filled, a frame similar to the one already
described is placed over it and from four to six inches of rich
soil are added. The pit for the manure is made about six
inches wider than the frame in order that the soil may be heated
evenly clear to the edges of the boxes.

In the management of hot beds and cold frames great care
is necessary or damage will result from fluctuations in temper-
ature. The volume of air is so small that the atmosphere is
quickly affected by outside conditions.

After making the frame a thermometer should be placed
within the frame and no seed should be sown until the tempera-
ture of the soil has receded toabout 80°. In sunny weather con-
stant care is necessary to prevent the burning of the plants. An
hour’s neglect will sometimes ruin a season’s work. It is a
good plan to have shades of light cloth to put upon the beds
in April and May to avoid this danger. These are best made
by tacking pieces of light cotton cloth, which has been soaked
in linseed oil, upon wooden frames the same size as the sash.
Heavy straw mats are also necessary to protect the beds from
cold at night.

Sometimes instead of the single frames described, hot beds
are made double, the center being somewhat higher than the
sides. In this case, bottom heat is often supplied by means of
a flue or hot water pipes instead of fermenting manure. In
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general, however, for commercial purposes a cheap forcing‘
house is to be preferred to the “fire hot bed,” as such a house
may be put up at but little greater expense and the cost of
maintaining is but little more, whereas the work may be done
much more easily and satisfactorily than is possible with the
hot bed. In short, a forcing house may be described as a hot
bed large enough to get inside of.

3. The Forcing House.

a. The Lean-to:—The lean-to or shed-roof house is a natural
development of the cold frame or hot bed, and temporary
houses may very easily be made by placing ordinary hot bed
sash by the side of a wall.  This form has the advantage of
cheapness in that the sides of a building may be utilized, but
it has the disadvantage of allowing-light to come in from only
one side. A lean-to house should naturally be placed upon the
south side of the wall or building.

b.  The Uneven-Span House~—The form in most common use
at the present time is the so called two-thirds or three-fourths
span house. It is similar to a lean-to excepting that the peak
has been cut off, thus doing away with a large amount of waste
space and allowing more light to come in. In general, houses
of this description are placed east and west with the long slope
to the south. Recently there has been some discussion con-
cerning the merits of the practice of placing the short slope to
the south. The advantages claimed for this practice being that
the rays of the sun are much more directly received by the
sharper angle; that the snow slides off more quickly; and a
third doubtful advantage claimed is that on the north side the
long slope will retain the snow to a certain extent and thus shut
out cold drafts. The uneven span house is the form almost
universally used for the growing of roses and for most com-
mercial purposes. Figure 1 represents such a house at the
Experiment Station, which is used for growing lettuce.
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F1G. 1. UNEVEN-SPAN HOUSE.

In making an uneven-span house the angle of the long span
with the horizontal is about thirty to thirty-five degrees; that
of the short side thirty-five to forty-five, sometimes more.

¢.  The Even-Span House.—This form,figure 2,is used mainly
for narrow propagating houses and for conservatories rather
than for commercial forcing houses. It is seldomused in a house
more than sixteen feet in width. Even-span houses should be
placed with the ridge running north and south. They have the
advantage of admitting the sunlight on all sides of the plants.

F1G. 2. EVEN-SPAN HOUSE.
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4. Construction of Houses.

a. Walls and Foundations.—From the nature of the super-
structure it is evident that while the foundation of the forcing
house need not be specially heavy it must be very rigid. There
must be no displacement from lateral pressure nor must there
be a possibility of heaving from the action of the frost. If
practicable a foundation of cement or stone is desirable, but:
ordinarily commercial houses are built without such foundation.

The best green house wall is that which at the least expense
is perfectly rigid, is durable and will effectually shut out drafts
of cold air. A cheap and effective wall is readily made by the
use of posts and matched boards. In building such a wall as
this, posts are set about four feet apart and in this climate at
least four feet deep, that there may be no danger of heaving.
The posts should be as uniform in size as possible, about five
or six inches being large enough. It is well to place a flat stone
in the bottom of the hole before setting the post. A sheet of
tarred paper is then tacked on each side of the posts and out-
side of this the sheathing is placed.
Along the top of the posts should be
placed a two-inch strip equal in width
Plate 349 ‘ to the thickness of the posts, and above
this the plate. The plate should be
about 3x9 inches and bevelled on the
top so that moisture may run off read-
ily. It should be grooved on the
under side to receive the matched
boarding and thus shut off all possi-
bility of the entrance of cold air. It
should also haveanother groove nearer
the edge to prevent the backing up of
water into the joint formed with the
boards. When completed the plate

Fi6. 3. A CHEAP WALL. il then project one inch beyond the
wall as shown in figure 3.

A wall of this description may be built very cheaply and under
ordinary conditions will last ten to fifteen years. The posts

7
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should of course be selected with care and cedar or locust
should be used.

Brick and tile are sometimes used for green house walls.
There is always danger, however, that because of excessive
moisture and frequent changes in temperature such a wall will
not prove durable. The brick wall which appeals to me most
strongly is one used by Professor Green of Minnesota.™ This
consists of a four-inch brick wall on each side of a three-inch
hollow tile with a one-inch air space on each side of the tile—
thus making a thirteen-inch wall. In this wall we have three
separate dead-air spaces, an arrangement from which we should
expect excellent results. Such walls, are, however, very expen-
sive and not advised for ordinary commercial purposes.

Some of the houses at the Experiment Station have been built
with a double brick wall with an intervening air-space of about
two inches. This arrangement is fairly satisfactory provided the
brick used are well burned. In any case it is important that
the two courses be tied together at frequent intervals.

b. Roofs:—As already indicated, the simplest form of green
house roof is made by the use of ordinary hot bed sash. This
form has been modified to a certain extent in the building of
orchard houses and other like structures with temporary roofs.
In such cases a permanent wooden or iron frame is constructed
and sash are put in place whenever the houses are desired for
use. At the present time, however, some form of per-
manent sash bar is considered preferable. Sometimes rafters
of 2x4 stuff are placed about six or seven feet apart to give
rigidity to the roof, but the tendency at the present time is to use
rather heavy sash bars and omit the rafters. In this climate,
because of the excessive falls of snow to- which we are liable,
sash bars about 2x2 1-2 inches should be used. Purlins should
also be placed at frequent intervals.  All supports may best
be made of gas pipe or small steam pipe rather than of wood.
The object in all of the details of construction should be to
shut out as little light as possible. The gas pipe purlins may
be made to serve the double purpose of supporting the roof and
of carrying the water where desired. This method is followed
in some of the larger commercial establishments. It has been

* Bulletin 7, Minnesota Experiment Station
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suggested that these purlins be utilized in conducting steam for
heating, but the advisability of such a practice is questionable
because of the alternate contraction and expansion which would
follow and the consequent disturbance of the glass. Each sash
bar is held in place by means of an iron strap.

A ridge pole of 2x5 stuff is generally used. This should be
grooved at the sides to receive the glass, as shown in the figure.

¢. Glass>—In general it is better to get second quality double
thick glass of pretty good size. We prefer 14x22 or 16x24
although because of the lower price on smaller sizes it is com-
mon among florists to use 12x13, this being the largest size at
the low prices. Belgian glass is more expensive than the
American product but is superior to the latter. In some sec-
tions heavy plate glass is employed.  Of course this latter is
very expensive, but it is very durable. ’ -

There is a common notion that a flaw or bubble in the glass
is likely to serve as a lens and result in burning foliage. Such,
however, is not the case as was shown by some very careful work
conducted by Mr. J. C. Blair at Cornell University during the
past year; but glass of a wavy character or of uneven thickness
should be discarded. It is glass of this character that causes
the trouble.

5. Ventilating and Ventilating Machines.

In general, ample provision should be made for ventilation.
The object of ventilation is to purify the atmosphere rather
than to lower the temperature and provision should be made
whereby the outside air may be admitted near the base of the
house as well as at the ridge. The ventilators should extend
the whole length of the house, rather than be confined to a
few small sashes. It is better to raise the whole line a little
than to raise a few sashes to a greater extent, as in the latter
case there is danger of injury from cold drafts. Many growers
prefer that the ventilators should spring from the ridge, as in
this way the warmest air will escape and it is claimed that the
house may be kept cooler in very hot weather. In our own
experience, however, we prefer to have two lines of ventilators
operated independently. In this way, provided the ventilators
are hinged at the ridge, we may avoid direct drafts in case of
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high winds. The ventilating sash should, if possible, be from
two to three feet wide and should be continuous for the whole
length of the house.

There are several styles of ventilating apparatus, among the
more prominent of which are the Hippard, manufactured by
E. Hippard of Youngstown, Ohio; and the Challenge, manufac-
tured by the Quaker City Machine Company, Richmond, Ind.
The latter has been, perhaps, one of the most satisfactory with
us. Another style which we have in our houses is the so called
automatic cable ventilator manufactured by A. Q. Wolf &
Bro., Dayton, Ohio. This style has the merit of cheapness and
thus far has been very satisfactory with us. We have had it in
operation for three years. The Rochefort apparatus, now on
sale by Henry A. Dreer, Philadelphia, is an English machine
which acts on the same principle as that made by Wolf Bros.
This has been used but very little in this country. The auto-
matic ventilator, manufactured by the Chadbourne-Kennedy
Company, of Poughkeepsie, N. Y., is an expensive machine,
costing $50, but with us has proved very satisfactory. An
extended discussion need not be given in this connection
because it is not likely to be of general use among commercial
gardeners. In the extensive houses of W. K. Harris, Phila-
delphia, the machine is, however, exclusively employed and is
regarded very highly.

6. Methods of Heating.

Whatever method of heating is used it is well first to con-
sider the cost, the efficiency, the durability and the economy
both of fuel and attendance. The method of conveying smoke
and other products of combustion through the house by means
of brick or tile flues has in the main been superseded by the
modern methods of steam and hot water heating. The first
cost of flues is certainly light and the fact that they are still
used by florists in many parts of the country is sufficient proof
of their efficiency, but they are not economical and there is
always danger of leakage and the escape of coal gas which is
very destructive to plant life. In the large lettuce houses which
supply the Chicago markets, however, this method of heating
is still very commonly used.
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In modern green house heating we have only to consider two
general systems—steam and hot water in closed circuits. Each
system has its ardent champions; each has its advantages and
its faults. Both claim economy of fuel and ease of control as
specially strong points. It is claimed that the hot water
heaters require less attention than steam heaters. This, how-
ever, is a doubtful advantage save at night as frequent atten-
tion to the fires is essential to the most economical use of fuel.
On the other hand, fewer boilers are required to heat a large
plant if steam be used and the first cost of piping for steam is
very much less than for hot water. There is no doubt that in
the economy of construction and in efficiency, when the circuit
is very crooked, steam has the advantage. On the other hand,
there is less fluctuation in temperature with hot water.

In selecting a hot water heater, observe the amount and
arrangement of direct heating surface, the arrangement of water
sections in the heater, the ease of cleaning and the readiness
with which leaks may be mended. Horizontal sections are
usually most efficient.

For steam heating an ordinary second-hand horizontal flue
boiler, condemned for high pressure work, will be found cheap
and satisfactory.

7. Pipes and Piping.

The common practice both with steam and hot water at
present is to carry the “riser” or flow pipe to the farther end
of the house and there distribute heat by means of smaller
return pipes. If practicable there should be a gradual ascent
in the flow pipe from the furnace to the point of distribution in
the returns. There should then be a gradual descent of the
return pipes to the furnace. The size of pipe best suited for
returns depends upon the length of the coils and also to a cer-
tain extent upon their height above the heater.  In general,
two inch pipe is to be preferred if hot water is used and one
inch or one and one-quarter inch with steam. We sometimes
use one and one-half inch pipe for hot water circuits, but unless
the coils are very short the friction reduces the efficiency of the
apparatus.
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There has been much discussion as to the relative merits of
placing the pipes overhead in the house or under benches. In
general, we have found that a combination of the two systems-
is preferable.

8. Internal Arrangements and General Management.

a. Beds and Benches.—There is a great difference in opinion,
as well as in practice, concerning the use of shallow benches
or of solid beds in forcing houses. In the great lettuce houses
of Arlington, Mass., the solid bed is exclusively used, while
the famous Grand Rapids lettuce of Michigan is grown entirely
upon shallow beds in flue heated houses. In general, however,
we would advocate solid beds for plants requiring no bottom
heat, such as cauliflower, lettuce, radishes, etc.; while for semi-
tropical plants like melons, cucumbers, beans and tomatoes,
benches are preferable.  Built as they usually are of waste
lumber, benches are short lived and must be renewed in from
three to five years, but with a little extra care and attention
their durability may be doubled. If wooden legs are used,
raise them above the level of the soil and place a stone or brick
under them. A better plan, however, is to use old steam pipe
for legs and allow the pipe to extend to the top of the front
boards, thus holding the latter firmly in place.

Another important consideration in making benches in the
green house is that a space be left next to the wall that the hot
air from beneath may circulate freely next to the glass and that
the plants be not injured by cold drip from the roof. If the sup-
ports be of wood, it is specially important that paint be used
very freely. In all benches provision should be made for drain-
age by leaving cracks between the bottom boards. Instead of
boards, slate or tile is sometimes used. ‘The latter is preferable,
but either of these is of course much more durable than wood
and is a better conductor of heat. For ordinary purposes,
however, wood will probably continue to be mainly used.

b. The Soil:—The soil for use under glass should, as a rule,
be more sandy than that usually called “good garden loam.”
The reason for this is evident. We know that, other things
being equal, plants make a more rapid growth and mature
more quickly on warm sandy soils than on heavy loams, and it
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is just this quick growth that we must have in the farcing
house. The atmosphere is quiet and is so moist that evapera-
tion is reduced to a minimum in the house, and heavier soils
are very liable to become sour or in bright sunny weather to
lose their water quickly and become hard and “dead.”

A good general rule for forcing house soils is to use two
parts of sand, two parts of well rotted manure and two parts
of loam from the garden or of turf from an old pasture. Freshly
prepared soils will never give satisfactory results in the heuse.
For this reason a large quantity of prepared soil should be
kept on hand in a convenient place. Rotted sod is the best
basis for green house soils. ~Our own practice is to get a
quantity of sods from an old pasture and place these in layers,
grass side down, in a regular stack. Alternating with layers
of sod may be placed a liberal quantity of stable manure. The
top of the heap should be flat or somewhat concave to retain
the rain and hasten decay. Decay may also be hastened by a
liberal use of lime while the stack is being made. The heap
should be thoroughly forked over after a few months and again
at the time of removing to the house. At the second handling
any desired amount of sand may be added.

¢.  The Water:—An abundant and unfailing water supply is
essential.  Where it is possible to use city water, this will be
the best source of supply. Otherwise cisterns must be built
or wells provided at considerable immediate expense. Rain
water or river water is to be preferred if obtainable, but this is
not imperative.

When and how to supply the water is far more important
than the source of supply, provided there is no injurious ele-
ment present. The operation of watering is perhaps the most
important factor of green house management. The older a
gardener grows the more care he takes in watering, for care-
lessness in this operation is the exciting cause of innumerable
diseases of plants. It is the last operation an apprentice is
taught and probably not one man in twenty is thoroughly com-
petent in this direction. In all of the life processes of plants,
water is an important factor; but it is well known that plants
require very different amounts of water at different seasons,
in different situations, or in different states of health.
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In applying water we must remember that each plant has
an individuality which should be taken into consideration.
Transpiration (giving off water) is a physiological and not
a mechanical process. It is regulated by the vital action of the
plant, .

The amount of water depends upon, (1) The kind of plant
grown. The native home of a plant may suggest the amount
of water needed. For instance, the cactus is a native of the
desert and requires but little water, while the tomato is found
in a moist region and requires a large amount of water. (2)
The conditions as to health and disease. As above mentioned,
the vital processes of diseased plants being less active, such
plants will utilize less water and will be injured if kept too
moist.  (3) The nature of the soil. Retentive soils will, of
course, require different treatment than will light sandy soils.
The former, if given too much water, will very soon become
« heavy and water-soaked, while the latter will stand very liberal
applications.  (4) The atmosphere of the house. We must
remember that the atmospheric conditions of the house are
such that the amount of evaporation is greatly reduced. The
plants, too, are thickly crowded together and the ground shaded.
These facts will have an immediate bearing on the amount of
water to be used at any one time. Naturally in bright sunny
days much more water is used than in cloudy weather. Indeed,
1t is advisable to avoid watering so far as possible on cloudy
days.

d. When and How to Water:—In the winter it is rarely
advisable to syringe plants or to do much heavy watering in
the afternoon as the temperature would be lowered too much,
thus favoring the development of fungi. In the summer, on
the other hand, it is often advisable to water late in the after-
noon in order to reduce the temperature. In general, morn-
ing is the best time to apply water, and at this time the walks
should be thoroughly wet down to keep the atmosphere moist.
In any case the soil should be kept constantly moist. Plants
like plenty of water to drink, but will not stand wet feet all of
the time.

Whether to apply the water in the form of a spray, wetting
both the plant and the surface of the soil, will depend on the
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kind of crop grown.  Roses and other hard wood plants will
stand frequent spraying, and it is well to have the surface of the
soil moist in the case of melons, cucumbers, etc. Some others,
however, thrive best when the surface of the soil is kept dry,
so with the latter it is well to force the water to the bottom of
the bed in a solid stream, while with the former the thin spray
is desirable.

e. The Sunlight:—There is a marked difference in plants,
even though closely related, in their ability to stand sunlight.
The melon, for instance, will thrive in the strongest sunlight,
while the cucumber, which is closely related, also tomatoes and
lettuce do better if the roof is slightly shaded during the bright
days of spring.

The ill effect of direct sunlight is shown in the “burn” of
lettuce and cucumber plants after a few days of cloudy weather.
The bright sunlight dries the atmosphere of the house quickly
and, according to Galloway, the rapid transpiration causes the
breaking down of the tissues. The amount of sunlight is con-
trolled by the use of shades or rollers or more often by paint-
ing the roof. A lime white wash applied with a spraying pump
is often recommended. This, however, is a temporary expe-
dient as the lime soon washes off. A little salt added to the
white wash will greatly increase its adhesive quality. In our
own practice we generally use a thin paint of white lead and
naphtha, and apply it with a brush. This wash is more dura-
ble than the other, is neater, and if not too thick,is readily
removed with a cloth or scrubbing brush whenever desired.

f. Insects and Fungi:—The confined atmosphere and high
temperature of the green house seem spec