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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 Agricul-
ture for the year 190o0. ‘

B. WALKER McKEEN, Secretary,

Avucusra, January 16, 1901.
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MAINE BOARD OF AGRICULTURE.
INSTITUTE PAPERS.

HISTORICAL NOTES ON THE BOARD OF AGRICUL-
TURE AND SOME RESULTS OF ITS WORK.

By Secretary B. WALKER McKEEN.

The Maine Board of Agriculture was organized in 1855 and
the yearly records of its work are shown in the forty-four
volumes that are found on the shelves of the farmers’ libraries.

From its earliest foundation it has had as members and as
executive officers, men who were well versed in the practical
problems of agriculture. In addition to this they have been
possessed of an almost boundless enthusiasm and a resolute
courage, by the aid of which they have succeeded in carrying
to the farmers of the State such lessons of knowledge and of
faith in the soil and in the business of agriculture as have
borne fruit an hundred-fold. Active and aggressive as the
work of the Board has always been, it has carried along with it
that candor and conservatism which have made its lessons of
great value. A leader always, it has never rushed into the
advocacy of any new or untried methods, and has always been
prompt and strong in its denunciation of every scheme of a
doubtful character. By the wisdom displayed in these matters
it early won the confidence and esteem of the farmers of the
State, and for this reason has been able to do more and better
work than it otherwise could have done.

The first efforts among the people of the State in securing and
disseminating agricultural information found shape in the for-
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mation of societies and the holding of cattle shows, which were
widened in their scope when agricultural products and manu-
factures were added to the animal exhibits, and the name cattle
shows gave place to fairs, with the broader meaning that the term
implies.

The necessity for the associating together of the county
societies, so that the information accumulated by them all might
be published and distributed to the farmers of the State for their
benefit, was apparent and had everything to commend it.

This was the cause for the passage of the law by the legisla-
ture, establishing the Board of Agriculture. At first its mem-
bership consisted of one person from each society that repre-
sented the whole or a division of a county. This gave about
twenty-six members to the Board from the time of its origin
until 1860, when the law: was changed, and from then until 1870
its membership consisted of only one person from each county.
In those counties where there were more than one regularly
organized society the members were chosen from each society
in turn. In 1870 an act was passed by the legislature empow-
ering the governor of the State to appoint five members at large,
and also giving the right of representation to the State Agricul-
tural Society. In 1873 the State Pomological Society was given
membership, and similar rights were given to the Maine Poultry
Association in 1875, and to the Maine Dairymen’s Association
and the State Jersey Cattle Association in 1878.

From 1856 to 1880, meetings of three days each were held
twice a year, one in January and the other in August. After
the establishment of the Agricultural College the law required
that the winter session be held at some point near enough so
that the students of that institution could attend and have the
benefits of papers and discussions of the Board. When it was
desired to hold the session at some distant place, free transporta-
tion and entertainment were furnished the students.

In 1880 an act was passed reducing the membership of the
Board to one representative from each county and two from the
State College and providing funds for the holding of farmers’
institutes. The summer meetings were discontinued and the
energies of the Board were devoted to the holding of institutes
in every county in the State in much the same way as is now
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done. At first the work, of necessity, was slow and heavy.
The term Institute was a new one to the people, in its applica-
tion to agriculture, and in many places the audiences were
sparse, and the work discouraging to those engaged in it. Insti-
tute speakers were untrained and did not know how to reach
and hold their listeners. Twentv vears of training in the grange
halls since then, has changed the audiences that are met in every
section of the State and the lecturers have learned how to meet
them and do better work. Where, at first, places of meeting
were not always easily procured, now the doors of every grange
hall in the State are open and the people are anxious to welcome
the institute and its work.

In the annual reports of this Board are written the history of
the agriculture of the State for nearly half a century. As
we turn the pages of the earlier volumes and read the dis-
cussions at the winter meetings we are brought back to the
status of agricultural practices and information that prevailed
in the later fifties. The wastes, saving, and application of cat-
tle manures were subjects that received more attention than any
others during the earlier half of the lifetime of the Board.
When we remember that in those days there was hardly a
manure shed or cellar in the average town, we can appreciate
how attractive these subjects were: “The Washing of Manure
Piles by Water from the Faves;” “Wastes of Liquid Manures
through the Cracks in Barn Floors;” “The Use of Muck as an
Absorbent and Preventive of Wastes,” etc.

In these times the barns were cold and the manure froze
almost as hard in the tie-ups behind and under the cattle as it
did in the yards outside. No grain was fed except to the
fattening oxen. The cows gave no milk during winter, and the
young stock went out from the dark refrigerators to pasture,
in spring, lighter than when they were put in the barns in the
fall. Those were some of the conditions that our predecessors
in the work of agricultural enlightenment had to deal with.

Deep plowing had been practiced and “put her down to the
beam” was the watchword and the accepted key to successful
«crop growing. Deep late cultivation of the growing corn so as
to check too great a development of stalk, and turn the energies
of the plant to the production of grain was a theory looked upon
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with much favor, and we ourselves have followed the heavy
cast-iron toothed cultivator many a day when the plants would
sway from side to side as we tore off their roots of support in
passing.

The cattle were of the native stock or with an infusion of the
blood of some of the English breeds. The growing of working
oxen and sheep furnished the chief revenue of stock husbandry.

While it would be unreasonable to claim credit to the Board
of Agriculture for all the advance during this period of
time, yet the fact remains that it has been a chief factor
in bringing into practice the enlightened systems of agri-
culture that we are now practicing. The agricultural press has
been a powerful educator of our workers, and its influence can
hardly be measured, but the yearly reports of the Board of
Agriculture have been placed in the hands of almost every
farmer and being in bound volumes they have been preserved
and have become a part of his working library. The analytical
subject-index first printed in the report for 1897, and continued
in those for 1898, 1899 and 1900, places the matters treated in all
of the reports before the reader at a glance, making a reference
easy and quick. The subject matter treated in them has always.
been of a practical nature and relative to the every day interests.
of the farmer, rather than exhaustive and scientific essays that
might be passed over unread by those whom they were designed
to benefit,

The first attempt to make dairying of importance was under-
taken in the early seventies when speakers were brought from:
New York to address the meetings. This was followed up and
some sixty or more cheese factories were erected and operated
during the two or three years following. The industry did not
prove permanent, as it was managed, for the reason that it was
not an all-the-year-round business, and the introduction of the
Jersey cattle a few years before had laid the foundation for
butter dairying, which was now taken up because of the financial
advantages that it offered.

While all of the sessions were devoted to the best interests of
agriculture and the members were earnest and enthusiastic in
the work in which they were engaged, they frequently differed
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in their views and unless one was able to back his theories with
data or personal experience his position was questioned.

At this time there were several large herds of the beef breeds
in the State and there was a very strong disposition on the part
of their owners to belittle the Channel Island cattle, and at
almost every session the arguments between the beef growers
and the dairymen did not lack spirit and interest, while the

“advocates of general purpose animals laid low and tried to hold
their ground.

The wool-growing industry that for years was a most profit-
able occupation yielded to mutton and lamb growing, and the
Merinos gave way to the Downs.

During this period the State gained an enviable reputation as
the breeding ground of the trotting horse and she still enjoys
the homage paid to her by the seekers for animals of beauty,
speed and endurance.

The State has prospered wonderfully in her agriculture.
Apple orchards have multiplied and the fine quality of our fruit
is acknowledged everywhere. The canning of fruits and
vegetables has become a great source of revenue to our cultiva-
tors. We have breeding establishments in almost every town
where pure-bred cattle, sheep, horses, swine or poultry are bred
and disseminated among the farmers, and our stock for special
lines of work or production has become of a high order.

The preservation of green and succulent food for winter cattle
feeding has been proved practical and desirable, and silos for
storage purposes are being constructed in every neighborhood.

The fields are smoother, better drained, deeper worked and
better tilled than ever before. The farm buildings are better
and more convenient, the farmer lives in a better house, is better
fed, better clothed, and better read than he was fifty years ago,
and he is far more independent in his thinking and action. This
work of the evolution of the farmer and his business is in a great
measure the result of the wisdom of the State in providing for
him, through the Board of Agriculture, special instruction in
the various lines of his vocation.
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ISLAND SHEEP.
By L. B. Harris, Lyndonville, Vt.

It is the duty of all people to foster and develop the natural
resources of their country.

The State of Maine has along its rugged coast opportunities
in the line of sheep husbandry, that to some extent create
wealth and its comforts, but the industry is capable of great
extension. The Islands are an ideal sheep home. The sea pro-
tects them from vermin, and of the almost thirty parasitic dis-
eases that assail their kind on the main land not one can gain a
foot-hold there. The spruce and fir groves afford shelter from
the wind on many of the islands, and the fir bark and twigs
are a corrective and food well understood and appreciated by
old shepherds. In fact, neat cattle and horses were often win-
tered on the growth of the shrub, a generation ago, and two
hundred years ago unanimously so, while the sheep from its
construction and tastes thrives well on such herbs.

On the islands where there arc no trees the sheep finds com-
petent protection in the rocks that break the wind. In the cur-
rent number of the Loondon Live Stock Journal there are seven
advertisements of canvas fences for protection to sheep in lamb-
ing time. Any shepherd of experience in the great sheep rais-
ing sections will tell you that a break for the wind is the only
cover a sheep should ever have, and where sheep raising is
carried to perfection, an all round sheep is never under cover.
Given a dry place to lie on, and a rock or knoll to break the
wind, a sheep of our kind is far better off than in any other con-
dition. In a much more rigorous climate than the coast of
Maine, the writer has not housed his sheep for many years, and
he has the distinction of selling his mutton for a higher price
than any man in the world ; and a sheep responds quicker to bad
or good treatment than any other of the domestic animals.
More sheep are killed by shelter than through all other causes
combined.

In the matter of food the Island sheep is better off than is any
«f his kind anywhere. Twice every day the grand old sea feeds
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him, with a regularity that is more certain than the shepherd’s
watch., His feed is laid at his feet, a feed that can not be
excelled by any of the grasses and that is nearly equal to the
leguminous plants. Too much cannot be said in favor of the
sea food for sheep; but in that connection let us refer to the
proposition that we laid down in the beginning of this article;
it is a natural resource of the great State of Maine and should
be made the most of. Having observed much of the Maine
island sheep husbandry and of the practices in other parts of the
sheep world, I can state unhesitatingly that the cultivation of
rape with a liberal hand on those parts of the islands that are
capable of cultivation will increase the output of mutton and
wool very largely, precisely as the cultivation of that valuable
legacy from our Indian predecessors, corn, or any plant or root,
augments the earnings from the dairy or stock farm. I imagine
that one of the most practjcal ways in which one could do good
to his fellow men, would be to distribute rape seed to the farmers
along the coast, with the simple directions for its cultivation.
It would be a happy state of affairs if the Department of Agri-
culture, through the members of Congress, would send out small
packages of rape seed, which costs almost nothing, instead of
many kinds of seed which they do distribute.

Again, nature has placed in your hands just such sheep as
are best suited to your needs, fine boned, well covered with
wool and flesh, bright of eye, quick witted, ever alert, with
head and ear erect. There is but one way to improve upon the
breed, the way open to all breeders of live stock, that of selec-
tion. The advice of an old sheep man would be, do not mix
any outside blood, but if you must get a ram from the main
land, sell the produce, which will be good, but do not keep it to
breed from, either rams or ewes. If you do you will make a
slow, dull cross that will hurt the rugged, hardy constitution
they now have, as well as the quality of the mutton.

There is no mutton in the world that excels the island sheep.
The natural conditions prevailing there guarantee that. A little
effort and “community of interests” would make a market for
those sheep, and if placed upon the market separately long
enough to get recognition, would bring a special price. This
should not be overlooked nor neglected.
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Then the conclusion is this: Cultivate rape; of course that
means turnips, cabbages and kale, as well as rape, if your con-
ditions make it desirable.

Improve the breed by selection.

Don’t waste your money or time on buildings, as a wind
break is better and cheaper, but put all your energies into more
feed and consequently more sheep. This will give you a lamb
of as good weight as you now get your wethers.

Look upon yourself as the natural protector of your flock;
watch its enemies and fight them with a shepherd’s pluck; take
care of them in every way and they will repay the effort.

Back of the practical questions, in which light we have so
far discussed this matter, lies the question of the origin of these
sheep. I believe that the matter has escaped notice, but the
proof is quite certain that these same sheep have lived in an
unbroken line since two hundred years before the state was
settled by the fathers of the present inhabitants.

When France held this country, its policy was to trade with
and to convert the Indians, but it forbade and discouraged any-
thing like a settlement of self-supporting people. The govern-
ors sent out advised a change. The Jesuits argued for genuine
settlers, but the Crown would not consent, and is it any wonder
that some venturesome spirits secretly formed a colony for these
coasts and brought with them their cattle, horses and sheep?
Chance brought them near the division line between Maine and
New Brunswick. There they settled, to get discouraged after
about a year and a half and go home. They left some of their
live stock to run wild. More than a hundred years after, a
Jesuit, put ashore by his enemies to die, found not only the
sheep but the cattle still alive. But I can find no trace of the
cattle later than that time. Probably the improvidence of the
Indians had more to do with their disappearance than anything
else.  One of the early missionaries says that they will cut down
the tree to get the apples. But the sheep, tucked away on the
thousands of islands, could not be exterminated even by their
savage carelessness. The conditions were so natural that they
endured it all. They not only throve in their own country, but
they spread towards the South, and Livingston in the begin-
ning of the last century says that in his day they had not been
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all killed out, and that on Narragansett island there were large
flocks of them and they were then estcemed a most useful
breed. He savs thevy were locally called the Narragansett
sheep. But it is not shown that thev ever got south of Rhode
Island.

Let me again urge those who are situated so they can help,
to do their best to strengthen this industry.

THE SNOW ROLLER FOR WINTER ROAD
BREAKING.

By E. C. BuzzeLL, Road Commissioner of Fryeburg.

I am wholly unable to present this subject as it should be
presented. All I can do is to give you a few facts about these
snow rollers, as I know them from experience. Perhaps it
would be well, in the first place, to tell you something of the way
we are situated in Frveburg, and what we have to contend with
in our winter road breaking. Frveburg is situated in the valley
of the Saco, and we have something over one hundred miles of
road in town, of all kinds and conditions, from the smooth road
of the intervales to the steep hills of a typical New England
town. Some of the roads are swept by the winds that come
-almost uninterruptedly from the White Mountains. We have
almost every variety of road to cortend with. Fryeburg is quite
a shipping point. There are roads running from Lovell, from
Stow and from Chatham, N. H., and it is quite essential that we
have good winter roads. We have to depend upon a winter road
from three to five months each year, and we have severe storms.
We used to break them with plows, harrows, sleds, drags or any-
thing else we could get hold of, and then struggle along until the
roads got trodden. And after the snows got deep we would
have to watch to see where we should meet the next team, and
perhaps shovel a place. We began to think about something
better to break our roads with, and in 1888 we built our first
snow roller. The following vear we built two more, in 1891 two
more, and last vear one more, making six which we now have in
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use in town. These rollers consist of two drums each five feet
in length and about seven feet in diameter. They run on a steel
axle or shaft, set on a quite solid frame, with a small platform in
front and rear, making a chance for extra weight and a chance
for a seat for the driver. They make a road, including the ridge,
of about 11 feet in width, wide enough for two teams to pass
each other anywhere, and that is one of the great advantages of
these rollers, we think. They roll the snow down solid enough
so that two heavily loaded teams can pass each other without
any trouble. I frequently haul loads weighing five tons or more,
and have met teams equally loaded, and we can turn out any-
where. I consider good, solid oak the best material out of which
to make these rollers. They may be made smaller and lighter:
than those I have described and still produce good results on
narrow back roads where there is not much travel except single
teams, but we must remember that we must not sacrifice too
much in weight in order to make them go easily. We must have-
the weight in order to pack the snow solid. We have one roller-
that makes a road 13 feet wide, and I think they might be made
still wider and work well. We make them in two sections or
drums, with a frame running through the center to which the
shaft is fastened. ‘The roads are rolled down smooth ang flat,
and I do not think they drift nearly as badly as they used to. I
consider it very, essential that all the hedges, bushes, and other
obstructions along the sides of the road in openings where it is
liable to drift should be removed. Not only are the bushes.
along the side of the road unsightly in winter or summer, and
an obstruction for the snow, but they often shut out from view
a bit of scenery that would be a positive pleasure. I thought
yesterday that I had quite a good illustration of this. I was
going over to Fryeburg village, from my home. There is a steep.
hill which T have to go over and the occupant of the farm had
not kept the roadside cleaned up. The bushes had got quite.
high, and last week I had them trimmed out. I met a team on
this hill, and they were stopping to admire the view. It was a.
beautiful bit of scenery. They looked down upon the river
winding along, across a broad sweep of intervale, in fact across.
Secretary McKeen’s homestead, and the mountain range beyond.
I thought then that anything which we could do to add any-
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beauty to our roadsides was a good thing, as it would make our
roads more popular as drives. In this day when so many are
looking to our good old State of Maine for a place in which to
pass their vacations, anything we can do to make our roads bet-
ter will certainly bring a return in dollars and cents. For this
reason, if for no other, we should clean up the roadsides.
Besides this, in a great many places these bushes have been
allowed to grow almost up to the wheel track, and they are cer-
tain to cause mud in the spring and fall, and in the winter where
it is liable to drift they will cause drifts. All board fences and
other obstructions should also be removed. I can remember when
in a great many places in our town there were road fences, and it
was almost impossible to keep a road so that any one could get
over it. Now nearly all of these fences have been removed and
the bushes cleaned up, and it certainly is a great improvement,
and adds much to the beauty of the farms and of the roads, and
we hardly ever encounter any drifts that bother us. It has cost
Fryeburg for the last five years about an average of $600 a year
to break its roads. It is a severe storm in which it costs more
than a dollar a mile to open the roads, and in ordinary storms we
get our road, about 100 miles, open for about $60,—60 cents per
mile. It requires six horses to draw one of these rollers, and once
in a while it takes more team, but not very often. 'This allows
also for an extra man or two to go along and shovel the drifts
enough to get the horses through, if there should be any drifts.
We have a good road all over town within two days after a bad
storm. I do not think I could give these rollers any better recom-
mendation than to say that after 12 years of use I think you
would find the citizens of the town unanimous in the opinion that
we get a better road, and with less expense, than in any other
way. Since Fryeburg adopted the use of these rollers the
adjoining towns of Denmark, Lovell, Brownfield, Sweden, and
Chatham, N. H., have also adopted them, and Stow is to build
new ones this year. These rollers built of hard wood, of the
dimensions given, have cost us from $75 to $100 each. Perhaps
in other localities timber might cost more, but I think we can
build a good roller of oak, that will make a road 11 feet wide, for
about $75. The frame should be well painted and the surface
2
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of the roller that comes in contact with the snow should be well
oiled or shellaced to prevent the snow from sticking. We also
have a scraper in the rear to clear the snow off. I do not think
we have had a storm for the last five years in which it has cost
us ten dollars extra for 'shoveling, on the 100 miles of road.
Last winter the hardest storm was two feet or more of heavy
snow. Of course that took extra team, but we opened the roads
without any shoveling. It will take six horses to haul one of
these rollers in 18 inches of ordinary snow.

Ques. What is the condition of your road in the spring when
it begins to thaw?

Ans. It works very nicely. It thaws away about level, and
works very much better than a road broken with any other
method.

Ques. How do you manage to get over the town quickly after
a storm?

Ans. These rollers are situated in different parts of the town.
We have one at the village, one at West Fryeburg, one at the
north end of the town, one at the center, one at Fast Fryeburg
and one in another neighborhood. And I would say that we
are to build another small one for use on a road where there are
but four families. The town voted, without a dissenting voice,
to construct a small one for their use. These rollers are sta-
tioned in the different districts, and the town is lotted off into
sections, and the work of drawing the rollers is let to responsible
men either by the day or by the trip. These men have a certain
amount of road to go over whenever it needs it. These six
rollers usually cover nearly all of the 100 miles of road in one
day. :

Ques. Do most of them go out and back on the same road?

Ans. We have several sections where we can go out on one
road and back on another. We do this wherever we can, of
course. In some sections we go over the same road twice. We
have a section roller to use on some roads that we have to go
out and back on, made with the frame the same as the others,
but with smaller rollers, three feet in length. It is quite essen-
tial to make them as large in diameter because they roll much
easier. I never should make one less than seven feet in
diameter. This roller is made with set works in the center so
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that after you have been over the road once you can throw the
middle of the shaft forward, and pass back over the road taking
another part of it, making a good road about 12 feet wide. On a
very narrow road I should not use it because it is more apt to be
working off and on, perhaps working into the ditch. I think
the best roller is made in two solid sections of whatever width
you wish to break the road.

Ques. Can you haul heavy loads over the roads immediately
after they are rolled?

Ans. Yes, they will hold almost always. It will cut in but
very little. After a night or two of freezing they will hold a
little more, but there is no trouble in turning out at once. Of
course they will not tread two tracks. There is a ridge in the
center and they go on each side of that, making a single track
road with this roller track outside, that is wide enough for teams
to pass each other.

Ques. You say vou shovel but very little; is it your aim to
throw the snow away out of the road, or do you just make a path
for the horses and allow the roller to take care of it?

Amns. The less side you get the better, i’ shoveling. If a
ditch is formed, as soon as the wind blows it is going to catch
the loose snow and fill right up. The roads are rolled down
very nearly level. We have lots of road on the intervale where
the wind gets a sweep for miles, but where there are no bushes
left the snow keeps right on going; it never stops more than a
few inches deep, and does not pile up in drifts.

Ques. How much below the surface does the roller go?

Ans. That depends a great deal on the quality of the snow.
Some snow is damp and heavy and will not roll down as much
as other snow. Sometimes it will cut down a foot or more. If
you have the weight it is going to roll it right down hard.

Ques. Is the axle that passes through the two drums in one
piece or two?

Ans. On the whole roller it is in one solid piece. On the sec-
tion rollers it has to be set in the frame work in the center, and
is in two pieces so that it will work forward or backward, and
hold the drums in or out as you wish.

Ques. 'What is the thickness of the lumber which you use on
the surface?
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Ans. A two-inch oak, or about two and a half hard pine.
‘That is spiked on, and then a band like a wheel tire is put around
each end. They are built very much on the principle of the land
rollers.

Ques. Do you know of any firm that manufactures these
rollers?

Ans. I do not. We have always built ours in town, and I
think the adjoining towns have built theirs. They can be built
very easily.

Ques. When you have a very damp snow do you ever, under
any conditions, have to wait for it to freeze before breaking with
the roller?

Ans. Sometimes, if they are not oiled or shellaced well. We
have had a few cases where they would stick. But there is one
roller right in my own neighborhood that I have had charge of
for four years, and there has never been a day but that I could
go with it. I have used it in almost every condition and never
have had any trouble.

Ques. It would be far preferable, then, that the planking
should be planed,' would it not?

Ans. Yes. I should build them as smooth as possible. They
can be very easily jointed so that the drum will present a very
smooth surface.

Ques. What do vou build the ends of the rollers with?

Ans. Some are built solid of plank, but I think the better
way is to build them out of about 4 by 6 wood, and build them
something like a wheel, an open frame, with wood across. Then
the air can circulate through, and any dampness dries right out.
We built one or two tight and they dozed out inside so that we
had to repair them. But a roller built in that way, and kept
well painted and oiled and housed, without question will last a
good many years.

Ques. What are the dimensions of the steel axle?

Ans. About two inches. I would have it solid enough so
that there would be no danger. We have some larger, Where
the bearing comes near the frame on each end there is a steel or
iron collar bolted to the frame work, for it to run on.

Ques. Is there anything between these two drums in the cen-
ter, or do they simply come together?



SOME ERRORS IN RCAD BUILDING. 21

Ans. In the center the frame runs back from front to rear,
making a space of about ten inches between the two drums, and
the shaft passes through that. I think there have been one or
two instances in which they have been made in one solid roll,
and it would not work well. You can get the drums very near
together, within two or three inches, by having an iron frame.

SOME ERRORS IN ROAD BUILDING.
By J. A. Roeerts, Norway.

I have been asked to make some remarks on the subject of
Good Roads. T suppose that each of you appreciates the import-
ance of this subject, but I am afraid that our farming people, as
a whole, do not. This is one of the most important subjects with
which you as farmers, and with which the people of the State,
have to deal to-day. You toil day by day, year in and year out,
to produce those products which, when sold, shall furnish you
the means to provide your families with the necessaries and the
comforts of life; means whereby vou can educate your children
and fit them for the work they will have to do in life; means, a
part of which, you wish to lay by for that day which is coming
only too quickly when from age and weakness you will not be
ahle to earn as much as you did in your younger days. We are
using the most modern and improved machinery, we are making
use of new and improved processes, we are availing ourselves of
all honorable applications of the forces of nature, and the object
of this is that we may bring the cost of what we have to sell
down to the lowest possible point. That is what we are all aim-
ing at. We are struggling for economy in production. We
sometimes preach economy in consumption, and of course that is
well; we should be careful and frugal, but what we are really
after is to be economical in production so that we may have more
of the comforts and luxuries of life to consume. You have a
field that contains many stones, that is rough and difficult to
mow. You are obliged to mow around these stones with your
machine and then send a man to clip what is left. You say that
you do not like that, and you go to work, and take money, and
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clear the stones away and plow the field and lay it down smooth.
Then you throw away the old machine that would cut four or
five feet and buy one with a longer cutter bar, six feet or even
more. In this case vou see that although you have put out much
money, in your future operations you make a gain. A field that
formerly it would take you six hours to mow you can mow now
perhaps in five, You are saving an hour’s work for yourself and
your team, and are not obliged to send a man to clip around the
stones. You will never get that money back again, but you
believe it is true economy because you can produce more cheaply,
it will not cost you so much to cut your hay. For the same pur-
pose you put in silos. They cost money, you can never get it
back, but they keep vour rough forage in a way that is much
more economical than any other way in which it can be kept, and
so in the end you are spending to save. For a further illustra-
tion, take the dairy business. I remember as a boy that we car-
ried our milk into the cellar and strained it into large tin pans,
or earthen pans, and then it was covered and after staying there
24 hours it was skimmed, and my mother had all this large array
of pans to wash every morning and cvery night. There was a
good deal of labor to it. By and by the cold process of setting
milk came into existence and the old one went out. Labor was
saved and it was a more comfortable way to do work, and we
invested our money in cream tanks and cream cans. Of course
we did not expect ever to sell them, we never could get that
money back, but we were going to save in production. Now
that system is passing out in a measure and the separator is com-
ing in. We take the milk warm from the cow and put it through
the separator, and the work is soon over. We are not so much
troubled with getting ice, we separate the cream from our milk
more cleanly, we are getting more cream; and although the
machine itself costs considerable and we will never get that
money back, we are saving in the cost of production, and that is
what we are aiming at. And so it is in all our farm operations.
After you have produced yvour products and got them ready to
sell you avail yourselves of the very best of wagons to take them
to the market. You are deing all this tc save in the cost price,
and of course that is right. I fear many farmers do not figure
enough in that matter. Many of us are apt to think that we have
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but little to do with the cost of transportation, that must be paid
by some one else; but I think this is wrong. You may have the
best goods in the world. You may not have to go to Portland
or Boston to seck a market ; your goods may be of so good qual-
ity that the buyer will come to your door and take from you the
trouble of shipping them, but when the returns come in the cost
of transporiation to the market where these goods are to be dis-
tributed is taken out.

Let me give vou a little illustration. I raise sweet corn, and
I can put a load upon my cart and haul it to the factory and
return in 2% hours. I can make four trips a day. An acre of
corn will produce somiething like three loads, so that reckoning
the team at $3.00 a day, $2.25 weuld be the cost per acre of
transporting the corn to the factery. Now I have a neighbor
who lives a longer distance from the factory than I do, so far that
he can go only twice a day. You can see that to get an acre to
the factory he has to work a day and a half while I work 34 of
a day. It costs him $4.50 an acre to get his corn to the factory.
He is paying for transportation. \When the corn is there we get
exactly the same price, but he has to pay $4.50 per acre for trans-
portation, while I pay only $2.25. You all realize, if you have
thought of this matter, that the producer is paying the cost of
transportation. A manufacturing company builds its factory or
mill close to the railroad in order o save cartage. In transport-
ing goods you have to pay cartage as well as the freight upon the
railroad. You ship goods to Boston, New York or Portland,
and it may be that the cost of cartage from your homes to the
railroad station will exceed the freight upon the railroad, that is
frequently the case. Now consider the billions of bushels of
grain, the hundreds of millions of bushels of potatoes, the mil-
lions of pounds of cotton and wool, and all the other farm prod-
ucts in this great country that are subject to transportation.
They are all transported over our carriage roads, and not only
thac, but the articles that we as farmers consume, those things
which we buy for the support and comfort of our families and
the raw material which we use in feeding our lands and in feed-
ing our stock, all must be transported back from the railroad
station. It may be possible that the cost of cartage in this coun-
try, the carrying of the goods from the farm to the station and
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the bringing of the goods from the station back to the farm,
exceeds the total cost of the railroad charges. I have not fig-
ured this, but I should not be surprised if it were so. And this
cost of cartage must be borne by the producer and not by the
middle-man. Then think of the vast amount of our products
that are going to Europe. It may be that this cost of cartage
over our roads will be the deciding point whether our goods can
compete in the market with those from other places of the world.
But I will not dwell any longer upon this matter. I hope you
will take it into your granges, and into your families; that you
will pursue this line of thought further, and consider the import-
ance of this matter to our welfare as farmers and as a State.

Now I wish to point out what I believe to be some of the most
palpable errors in road building as it exists to-day. But before
doing this I wish to make the statement that I do not believe the
roads of the State of Maine are any worse than the roads of other
states in the Union. I will make the assertion still stronger. I
believe there are very many of the states of the Union whose
roads are away below ours in condition. We have many good
roads in the State of Maine to-day, many roads that are well
fitted for the traffic that is to pass over them; but for all that we
must admit that there is need of improvement. We see hills that
are difficult of ascent and descent that should either be cut down
or gone around ; we see many long stretches of wet roads, where
the wheels wiil cut in 4, 5 or 6 inches; we see many other poor
roads, sandy roads, etc. So that while I claim that the roads of
Maine are better than in many other states, there is a great
chance for improvement.

I think the first mistake our people are making is in the town
meeting. You will find that there is an article in the warrant
asking you to raise money to repair the roads and bridges; that
is all right, the law requires it and you should do it. But too
often there is nothing else done. ‘There is no permanent work
done. I would have every town have two articles in the war-
rant, or two clauses in one article, if the law will permit, and if
not I would have the law changed. One article should ask the
town to appropriate money for the ordinary wear and tear of the
roads and bridges, and the other article should ask the town to
appropriate money for permanent improvement. ‘There can be
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drawn readily a distinguishing line between these two. At
present I know that very many towns are using all the money
that is appropriated for just the ordinary wear and tear, and
undoubtedly some of it is spent needlessly, or not wisely. But
if we got in the habit of appropriating money for permanent
work we should begin to think about that a little more, we should
begin to study the roads, and to ask ourselves what road or what
portion of the road needs to be improved most. I believe that
under the present system the law requires us to spend two-thirds
of the highway money before the 15th day of July. That is a
wise provision, undoubtedly, because many road commissioners
are a little dilatory, and delay their work until so late that they
lose the benefit of it for that seascn.  But for permanent work
I believe the town should be allowed to use the money at any
season of the year. If you have a stretch of wet road to drain,
you can do it much better in the fa!l after the land has dried, than
in the spring. So I believe it would be a good idea to have the
law changed in that respect, and give our towns the privilege,
if not instruct them, to raise moncy for permanent improvements
and to expend it at any season of the year that is thought best.
There is another mistake that is made, but I hardly know how
it can be corrected except by using our common-sense and not
letting our selfishness run away with us. This mistake is the
appointment of the wrong man for road commissioner. The
common-gense view of the matter to me is this: You should
select the man in town who knows the most about it. Any man
who has done anything in any line of work ordinarily knows
more about it than other men who have not. He knows what the
difficulties are, he learns something from his experience which
no man can learn in so thorough a manner from observation. It
seems to me that in the choice of our road commissioners we
should always have in view the best man for the work, whether
he belongs to your party or to my party, whether he is a partic-
ular friend of mine or not, and without regard to whether I am
to get a job or not. In many of our towns, men are apt to use
their influence for the mar that will give them a job on the roads.
Another mistake that I find is in the matter of drainage. Men
will build a good appearing road, all right in shape, and put
good material into it, but they forget to underdrain it, and the
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drainage is just as essential as the drainage of land upon which
vou raise your crops. If yvou take a piece of land and cultivate
it and do not drain it, you are apt to get poor crops. The light
and air and heat cannot get in. But if you underdrain, the
conditions arc changed, and that may prove to be your most
productive land. The same holds true of a road. If it has not
proper drainage this should be the first thing to be considered.

Another mistake that T have found is in the construction of the
water-ways. I have seen men make a little cross-way for the
water to run through that a woodchuck could hardly crawl
through, when it needed one that was two or three feet each way.
A little water-way like that will answer the purpose of a dry
season, but in a wet time it soon becomes obstructed and the
danger is that there will be a washout of greater or less extent,
and the road builder must spend more or less money in repairing
that road, when if he had taken the same money and made his
water-ways large enough to meet all conditions he never would
have had this washout. I believe there are thousands of these
small water-ways in the State of Maine today. I know, per-
sonally, of a great many of them in roads over which I have
traveled. I think one of the great mistakes that our road makers
are making today is that they are not putting into runways for
water size enough, and further than that, I find that some men
do not build these water-ways as they would put in a foundation
for a building for themselves. If they were to build a large barn
they would make the foundation solid and secure, so that it
might stand there as long as the barn, but they are careless
about these cross-ways, and put them in in such a way that often-
times within five years they have to be taken out and new ones
put in at an added expense.

Since the advent of the road machine I find another mistake.
I have in my mind’s eye today a road that was made this year
that is exceedingly narrow. The first thing that will come to
your mind as you go upon the road is that it is an exceedingly
narrow road; and on each side is a deep ditch. We could
endure the narrow road—wide rcads are not necessary in most
parts of the State where there is simply carriage travel—but
this road has ditches of such depth and its shoulders are so
square that by going a foot or two to either side, the wagon
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wheel will be off in the ditch and you run considerable risk
of being tipped over. I have traveled over that road consider-
ably since it was made, and I know that when two carriages
meet it is a difficult matter for them to pass without being dis-
turbed in their position, and if a carriage meets a loaded team
it is impossible for the loaded team to turn out without risking
tipping over, it cannot do it on account of the shape of the road.
If two loaded teams should meet on tliis road I hardly see how
they would get out of the trouble.

Another mistake that the road makers are making is in the
material that is put into the roads. I saw a road built this year
with a road machine which passedd up one side and down the
other and drew into the center of the road all the sods which
were the result of the growth of the grass there for a number
of years, alt of the leaves and dead grass in the ditches, and the
worn-out soil that had once been a part of the road bed but had
been blown or carried by the waters to a little distance. Then,
men with hoes came along and smoothed it up as well as they
could, but the road was very rough and uneven to drive over.
It occurred to me that that material was fit and would be nice
for the bottom of a hog pen or the bottom of a barn-yard, but
it was wholly unfit to put upon a road for people to travel over,
and why any man should put that stuff upon a road is beyond
my comprehension, though I have known many road builders
to do it. Sods are not fit to make roads of, and grass is not;
and the old, worn-out soil, that has once served its purpose as a
road bed and has become fine, is no longer of any use. This
road that I speak of was, before it was repaired, a hard and
firm road, pleasant to ride on, but today all that material has
been ground up and powdered and when the wind blows it is
exceedingly disagreeable to ride over it.

The old idea was to repair the roads in June, and a little bit
before the ground froze up, and that was all. That idea is still
held by a great many road makers, but I believe it is entirely
erroneous. 'The roads should be repaired constantly. The
minute there is any wear and tear upon them it should be
repaired. There should be somebody looking out for the roads
all the time. Tf there are cobbles in the road as the result of
a shower or from any other cause they should be removed at
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once, and if a road becomes washed it should be repaired imme-
diately. All these things should be kept in mind by the road
commissioner, and I believe that repairs made in that way will
not cost as much as if you allow a little thing to grow into a
big one.

There is another condition of the roads that I have noticed.
You will quite often find a road that is wide. a road on which
there is considerable traffic, a road wide enough for three teams
to pass abreast, but a road which has sunk down in the center.
The material has been ground up and blown out, so that the
sides of the road, what was once the shoulders. are a little higher.
You will find many of these roads, and you will find in them
pebbles, small stones, and irregularities in the surface. T believe
it is a mistake for roads cf that class to be left in that way.

I want to speak of two roads which I have seen this summer
in the same town, built by different men. I have referred to
one of these. Your attention would be called first to the fact
that it is a very narrow road, with deep ditches, so that to my
mind it is absolutely a dangerous road. The next thing you
would notice about it is that it has very poor material on top.
All the grass and sods, and everything of that sort, have been
drawn into it, making it a very uncomfortable road to pass over,
and a very slow road to drive a team over. Then you will
notice that it runs in a zigzag way. The road bed itself was
quite straight, but somehow in making the road with the machine
they went in a zigzag manner, and when work was done with
hoes it was not straightened, so it made an unpleasant appear-
ance.

The first thing you would notice about the other road is that
it is a good broad way, and the ditches are shallow; there is
plenty of room for the water to run away, and if you meet a
team you can drive into the ditch with one wheel without any
risk. The next thing you would notice is that it is made of the
very best material, there are no sods or grasses in it. And the
road is perfectly straight, running between those farms for long
distances. When you strike that road you say, “I respect those
farmers, sece what a grand road they have!” And you begin to
ask who is the maker of this road, and you will say, “Here is a
man who knows something about road building,” while you will
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put down the other man as one who knows nothing about it,
not even the first principles.

I have gone cver these things because it has always seemed
to me that there are a great many men building roads in the
State of Maine today who do not know the A, B, C of the busi-
ness, and I have always believed that by talking these things over
in their presence or in the presence of their neighbors, by and by
a higher standard of excellence in road making would be
reached.

Now I want to say a little something on another line. An
effort has been made in this State for some vears to provide a
State highway commission. There is in the State of Massa-
chusetts today such a commission., That commission was
appointed to study the roads of Massachusetts and make recom-
mendations for their improvement. After the recommendations
were made they were adopted, with others, by the legislature,
and that commission continued as a state commission, and the
State of Massachusetts today is making stone roads under the
management of this commission, the appropriation for which
is made by the state. The State of Massachusetts is putting a
part of the cost of these roads upon the tax payer today, and a
part it is putting out in bonds for future tax payers to pay. The
stone roads of Massachusetts cost about $9,000 a mile. The
state has provided that within a certain length of time the county
should pay one-fourth of this back.

In New Jersey there is a law that provides that two-thirds of
the landholders along the line of a mile of road. or those owning
two-thirds of the land, may petition the county officers for an
improved road, and signify their willingness to pay ten per cent
of the cost. Then the county commissioners, or the county
officials who have charge of the rcads, go on and improve those
roads and the state pays one-third, and the county the other
two-thirds, deducting, of course, the ten per cent. In that way
they are building stone roads. Those roads, at first, cost $6,000,
but today they are costing only about $3,000.

Now I was opposed to the State of Maine having a highway
commission, because I could not see how we could get the money
to meet the expense of building such roads, and I believe that
if we had a commission they would recommend such roads. I
do not believe it would be prudent for the State of Maine or for
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the counties of the State of Maine to go to selling bonds to
procure money with which to build stone roads. That is my
present belief, and it has been my belief for a number of years,
but at the same time I believe that ave should make a start in
that direction. I am not prepared to say what would be the
best way, but I do believe that there are many communities in
the State of Maine today that need stone roads and can afford
to have them, as a matter of true economy, and if there is any
way whereby this could be brought about I should be glad to
see it done. '

One thing more I would like to mention, and that is in rela-
tion to the roadsides. The roads are laid out from two to four
rods 1 width, but the road bed itself will not occupy more than
from one-fourth to one-half of that, and along each side of the
road bed is this narrow strip of land, fenced in by our fathers
with a fence or a stene wall oftentimes, and this strip of land,
rough, in a state of nature, became the dumping ground of the
large boulders taken from the fields, cobble stones, the trimmings
of the apple trees, oid timbers, boards, etc. Everything for
which there seemed to he no particular place was put upon the
side of the road, and there the weeds and the bushes found a
favorable place to grow. Many of these roadsides are unsightly
and scraggly. The farmer of today is cleaning them up. Heis
moving the stone wall, plowing the roadsides. smoothing them
off and making them of some value. It may be that he is leav-
ing an occasional elm, whose graceful limbs bending to the earth
beautify the wayside, or a maple or two, which. with their dense
foliage, afford a ccol shade for the traveller in the summer heat;
or possibly a few stray apple trees may be left, whose brilliant
blossoms in the springtime, and whose red-cheeked fruits in the
autumn, afford pleasure to the passer by, who, seeing the changes
that have been wrought in this roadside, thanks in his heart the
occupant of the farm adjoining. I'o adorn and to beautify our
roadsides not only gives pleasure to the passer by, but increases
the happiness of our families, adds value to the farm, increases
the respect with which the owner is held by his fellow citizens,
and also increases the respect with which the town is held by
strangers. I believe it should he the desire and the purpose of
all road makers to encourage the cleaning up ot the waysides,
and that in their work as road makers they should not throw the
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stones taken from the road out on to grass or land which has
been cleaned up, and that no obstruction should be placed in
the way of the man who desires to improve the looks of his
roadside. '

I hope that I kave thrown out some thoughts that will lead
you to consider this question. It is not necessary for us to think
alike, we are all entitled to our own opinion, but the main thing
is for us to be discussing this matter. We shall never have
much improvement in the roads of Maine until we begin to think
about our roads, the importance of their improvement and the
way to improve them. When the people once begin to think
about these things, they will begin to study into the best sys-
tems of making and improving rcads, and the improvement will
follow. :

DOMESTIC ECONOMY.
By Mrs. S. A. Tavror, Fairfield.

The terms domestic science and domestic economy convey to
the mind of the busy housewife, ideas of rather a hazy and
indefinite character. In her mind they are associated with par-
simony and seli-denial, while in reality economics is as far
removed from parsimony as right is from wrong, or as light
from darkness. .

The derivation of the word economy is from two Greek words
one meaning “house” and the other “to rule,” and our word
science comes from a Latin word meaning “to know.” There-
fore the original meaning of these two abstract words, was
simply, “to know and to rule the house.” Now we who feel
that the making of a home is in our hands must certainly find this
an important and interesting subject.

Many speak of it as something new, and we regret that as
a study it is new in many homes, yet its pricinples are as old as
time itself and have been practised for centuries. As the pil-
grim fathers watched their little patch of corn grow and specu-
lated on how they could make it go farthest toward supplying
the many needs of their families, and the frugal housewife
planned the different ways of preparing this one cereal, her
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only resource, perhaps they did not think of it as scientific work,
yet in this very effort we find a fundamental principle of true
domestic science—seeking to derive the most benefit from the
time and means at our command.

All these years these rules have been applied to a greater or
less extent until today the demonstrations that have been made
and the literature within our reach, make it our privilege to be
so conversant with practical economics that ignorance, even of
details, proves a lack of interest on our own part.

Too many delicate women let the infinitesimal and innumer-
able cares of the household make their housework actual drudg-
ery to them: rather should they become so familiar with the
science (the knoww how) of all domestic affairs, that they may
be able to overcome each separate difficulty and let the light of
their own personality illumine each day’s work.

Power over their environments is the pressing need of this
generation, and the acquisition of knowledge is this power. And
right here let me insert a plea that the elementary principles of
the chemistry of food may receive more careful attention in our
public schools, that the next generation mav have that power
over their domestic environments which we lack from ignorance,
It is of far greater importance that our girls know the relative
value of different foods, than that they should correctly trans-
late a Greek or a Latin sentence. It is said that nine-tenths of
all our high school girls marry and hecome housewives. Now in
their little cottage homes how many times will they have prac-
tical need of their Greek and their Liatin? But three times a
day through all the working years of their lives will they be
expected to prepare an economical, healthful, and appetizing
meal for their families. Are they fitted for this work? Are
they educated for it? Our nation of strong men and women
will degenerate physically and mentally unless the practical sub-
jects of life receive more attention, and the public school is the
place for this work. But methinks some gentleman will say,
surely the mothers who have been housekeepers for a lifetime
are able to teach their daughters these lessons at home.
Perhaps you are right, gentlemen, but why send your sons to
agricultural college? You have been farmers for a lifetime,
why not teach them at home? I will tell you why. It is because
you are aware that farming has become a science, and in order
to grasp all the possibilities and reap all the advantages of the
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soil, the twenticth century farmer must have a knowledge of
the science of agriculture beyond what the ordinary farmer is
able to teach.

This is just the condition of the mothers and the daughters.
Housckeeping has become a scierce and your daughters must
learn its underlying principles, as thev would those of any other
profession. Then and not until then will our girls realize the
importance and dignity of the housckeeper and the home-maker,
the noblest position God ever gave to woman. There is nothing
so conducive to real, true happiness, as intelligent, well directed
labor in our own homes. But,

“ Home ’s not merely four square walls,
Tho’ with pictures hung and gilded;
Home is where affection calls—

Home is where the heart has builded.”

Here woman’s influence is limitless. Her duties are many
but her possibilities are many more.

Yet cold-hearted statistics tell us that bad management and
ignorance in cooking waste millions of dollars every year and
from an economic standpeint the waste in American homes is
greater than in those of any other nation. In some cases where
dietary studies have been made it was found that one-fifth of
all the nutriment of the food purchased was completely and
totally wasted. Now “half the struggle of life is a struggle for
food” and our labor commissioner, Hon. Carrol D. Wright,
tells us that this great labor question, that is agitating our
people from FEast to West, concretely stated means simply,
the workingman’s struggle for a higher standard of living.
Do we, as women, realize the important part that we must
bear in this great struggle of life? If ignorance and bad
management are wasting millions of dollars every year in this
enlightened land, ought we not to apply every scientific prin-
ciple that has ever been demonstrated toward correcting this
enormous waste of food? Arouse yourselves, for upon your
wisdom, your supervision, your executive ability, depend the
happiness, the prosperity and even the character of your family.
We are living, not in an age of idle dreaming, but in an age
when the honest, earnest effort, is what demands and receives
the respect of the world.

3
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The nutritive value of food at first thought seems a complex
question, and the woman of many cares turns from it impatiently,
perhaps thinking as the little boy explained in school, that
“nutritive food is something good for us to eat, but it hain’t got
no taste to it.” Our Agricultural Department at Washington,
our own Experiment Station at Orono and the Board of Agri-
culture have placed so much knowledge within our reach, that
we can no longer shirk our responsibility by pleading ignorance.

Food is for three purposes, to repair the waste that is con-
stantly taking place in our bodies, to supply heat and to furnish
force and energy; and our food may be divided into three corre-
sponding classes: The proteins, consisting of lean meat, fish,
milk, beans, eggs, &c., &c.; the fats,consisting of butter, fat meat,
cream, &c. ; and the carbohydrates, consisting of starch andi sugar
and found largely in bread and in the vegetables.

In the extreme climates Mother Nature has laid down her
own dietary rules. In the Arctic regions where enormous quan-
tities of heat must constantly be supplied, the diet of the natives
is seal and blubber, a perfect fat-forming food. The indolent
people of the tropics make very little physical exertion and need
no heat-producing food, therefore a diet of cereals and fruit is
all they require. But in cur own temperate zone we are given
a bill of fare that ranges from the tropics to the Arctic regions,
and the housewife must understand enough about the chemistry
of food to give us (as experts would say) a balanced ration
or our health will suffer. It is a lamentable fact that much
more time and thought have been expended in analyzing and
compounding a perfect and halanced ration for our animals than
for our families.

1 fully realize that this subject is so commonplace that it is
hard to make it interesting, yet I will try to be very brief and
we will take up just a few practical points.

Milk is considered almost a perfect food and it is well to
remember that after it is skimmed it contains as much nutriment
as before. The cream is only a heat-producing or fat-forming
element and nearly every particle of the protein and nourishment
is left in the skimmed milk. There are many different points
of view from which to consider eggs as food. Their digestibility
when fresh is almost perfect and this fact should be taken into
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consideration when comparing them with less digestible foods.
The many different ways in which they may be cooked appeals
to one who appreciates variety. Just one suggestion in regard
to the most common method of cooking eggs, that is, boiling:
when you boil eggs dow’t boil them. 'This may seem rather con-
tradictory, hut put the eggs into plenty of cold water and let
them just come to the hoiling point, and if you want a rare egg
you will have it in all its perfection. If you desire a well cooked
egg, let them stand in the hot water. from 5 to 10 minutes.
The albumen of an egg is not toughened in this way, and while
it is thoroughly cooked it remains a jelly-like substance that
is perfectly digestible.

We have been taught that vegetables contain but little food
value, vet Prof. Atwater (than whom there is no better authority
on food subjects) claims that recent experiments have proven
that their value has been under-estimated and that more vege-
tables, well cooked, should be placed on our bill of fare. One
word about cooking potatoes. Scientists tell us that if we peel
them and leave them in cold water an hour before cooking, we
waste quite one-fourth of all their food value, but if we put
them into boiling water without peeling and cook quickly their
food value remains intact and the starch cells of which the potato
is so largely composed will remain dry and mealy. 'This same
principle is carried out in cooking all the starch-containing
foods, especially rice and the breakfast cereals. The object
should be to have them well cooked, yet keep each grain separate
and whole, and great care must be exercised not to break the
starch cells. If rice is put into plenty of boiling salted water
and cooked in the oven without stirring, each grain will be
perfectly whole and there will be no suspicion of stickiness. For
this same reason we lightly sift our rolled oats into boiling
water and never touch a spoon to them.

Now let us not forget what a good friend the bean pot is to
us. A good dish of baked beans is as nearly a balanced food
as anything that has yet been analyzed, and looking at it from
an economic view,a pound of baked beans furnishes as much
nourishment as a pound of steak that would probably cost ten
times as much.

Cheese is termed by many a luxury, vet our best authorities
claim that one pound of cheese will furnish as much nutriment
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as two pounds of beef, and only when eaten in extremely large
quantities is it less digestible than beef. In Switzerland the
peasants very seldom eat meat; cheese almost entirely taking
its place.

Many of the cheaper cuts of meat are made very palatable
when properly boiled, but this requires as much skill as to roast.
They should always be put into water that is boiling fast; in this
way the albumen of the entire surface is coagulated and the
crusty surface thus formed will resist the effect of the water
and prevent the escape of the juices and flavor.

Should you keep up this extreme heat long enough to cook
the meat, the albumen would all become hardenea and the juicy,
meaty taste destroyed; therefore the temperature of the water
should be allowed to immediately fall below the boiling point
and there remain three or four hours until the meat is tender.
This careful cooking will be very gratifying, for the stringy,
tasteless fibers often placed upon our tables are simply the result
of fast boiling, extracting all the gelatine and coagulating all
the albumen. The same principle applies in cooking a roast
‘or steak, i. e., let extreme heat sear the surface to retain the
juices. An easy and practical way to accomplish this with a
roast is to put a spoonful of heef fat into an iron fry pan and
heat very hot, then carefully hold the roast in your hands and
let every part of the surface come in contact with the hot fat.
Treated in this way the roast will not need such an extremely
hot oven as it otherwise would.

With much hesitancy one speaks of bread-making. It is a
food that comes on to our table three times a day every day
in the year, and perhaps each housewife thinks her own par-
ticular method a little the best. Ever since the Egyptian women
pounded out a handful of grain on a flat rock, and regardless of
the particles of stone and dust that must have accumulated,
kneaded in a little water, shaped it into little pats and baked
it in the ashes; ever since that day the art of bread making has
been progressing and receiving careful thought and attention.

This loaf shows the bread that is caten by the Swedish people.
It is made in this form (a flat loaf, with a hole in the middle
like a huge doughnut) for the reason that it is dried on poles
and kept for months; in fact, baking day, I am told, only comes



DOMESTIC ECONOMY. 37

twice a year in Sweden. This is a Scotch oat cake, the common
bread of Scotland, and when I asked the kind-hearted Scotch
gentleman who procured it for me, if it was genuine Scotch oat
bread, he answered: ‘“Soortainly, soortainly it’s gee-u-een
Scootch ooat cake, made by my oon oold moother from Scoot-
land.” 'This old Jewish loaf, T am told, is made exactly as the
Jewish Passover bread was, nearly three thousand years ago,
and one very sacrilegious old fellow once said that if that was
the bread the multitude was fed on, he did not wonder that five
loaves fed a multitude.* Many people object to the slightly
acid taste that comes from combining veast with milk, and today
many of our best bread makers claim that water makes a supe-
rior bread.

Years of experience has taught me that water makes a finer
flavored hread and one that will not grow stale so quickly. Now
if you will pardon me I will give you my method in detail and
ask vou to test my bread.

To make six small loaves (three double ones) take three
pints of very warm water, 95° is none too warm (for yeast
thrives best at a temperature of from 75 to go°), in half a cup
of this water when only milk-warm dissolve the yeast cake and
to the rest of the water add a mixing spoon of salt, a mixing
spoon of sugar and one of shortening. The large quantity of
salt gives flavor and the sugar gives the yeast something to
work quickly upon. Now use the best “light bread” flour,
for there is neither economy nor wisdom in using any other, stir
in flour until you have a stiff batter, then add the yeast and beat
(not stir) fifteen minutes or, as one good bread maker says,
“until it all seems alive.”

In winter make this sponge at night and put it where the
temperature will not fall below 65 degrees; in the morning it
will be light and full of air. Stir in what flour you can and
then comes the real art and science of good bread making—the
kneading. A little flour at a time should be added until the loaf
is perfectly smooth, waxy and firm and does not adhere to the
board or to the hands. Now give the loaf a good pounding
with the rolling pin (this will help to make it of fine grain) and
put back in the pan to rise. This done before breakfast and the

* Samples of different bread were shown as well as Mrs. Taylor’s own make.
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bread kept at a temperature of 75° or a little more, it will be
ready for the tins at from 8 to g o’clock. If the bread was well
kneaded the first time, half a teaspoon of flour will be sufficient
to make up the small loaves, which only require kneading enough
to get into shape.

When very light, bake in a rather hot oven until thoroughly
done, for an under-done loaf of bread will cause more indigestion
than twice the amount of any other poorly cooked food. One
more point, never turn the hread when done, on a cloth, or put
a cloth into your jar. Turn the bread out on a hard wood bread
board and when cold put into a perfectly clean stone jar and
you will never {in reason) have mouldy bread.

These directions seem very minute, yet perhaps we can afford
to spend some time and thought in the preparation of a food
that is acknowledged to be the staff of life. The art of bread
making once thoroughly learned is a valuable lesson and one
never forgotten.

Much might be said from a culinary point of view, yet
domestic science would be restricted to its narrowest limit if
considered only from a culinary and pecuniary standpoint.

The term is so broad that it includes the economy of health,
time and energy as well as the wise expenditure of money.
Today modern science demonstrates the principles that it took
our ancestors years to grasp; we have no use for the old kitchen
as big as a barn where our mothers and our grandmothers
walked weary miles in the needless expenditure of time and
strength: it has been demonstrated to us, that a small, airy
kitchen with every inch of its walls utilized with drawers, shelves,
closets and tables, is much more conducive to health and neat-
ness. Show me a kitchen where every article needed for cooking
purposes is within reach of the cooking table and where a high
stool stands ready to offer a moment’s rest, and I will show you
a housewife who has time and energy to devote to the higher
duties of her home life.

It was never intended that the sole object of life should be
to make and to save money; money is only valuable as it sup-
plies our needs and gratifies our tastes and desires. Were gain
the only object in view, we would abolish the home and live
on the co-operative plan, but the purpose of the sacred home is
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to build up and strengthen character and develop men and
women of the highest, noblest type. The ideals that cluster
around the old hearthstone are above material value; the mem-
ory of the dear faces around the old fireside has a heart value
that is beyond comparison with worldly, gain. Destroy these
homes in all their purity and strength and you have torn down
the strong fortress of the nation. "There is no dividing line
between these well ordered households and the social, mental
and moral welfare of our republic.

We as farmers,—and I say we intentionally, for certainly the
woman who lives a lifetime on a farm, interested and helpful
in every part of the work, is as much a farmer as the man who
plows the field and hoes the corn—I say, we as farmers are
writing our record on the scroll of history for future generations
to read, and we should each feel a personal responsibility in
having this record reach the highest possible standard. Gov.
Hoard when he addressed the National Congress of Farmers
at Faneuil Hall about a year ago, told them that the greatest
drawback and hindrancc to agricultural thought, progress and
profit was the lack of sympathy and union between scientific
theories and the actual practices of the farm.

Possibly this very remark is applicable to the farmers’ wives
in regard to our present subject; and there is good reason for
this feeling, for just as the farmer has worked out and gained
his knowledge with his hands and “knows what he knows,”
even so has the farmer’s wife in her years of isolation demon-
strated many facts to her own satisfaction. It is not strange
that they are both distrustful of new and untried methods; but
now if science has better and more economical methods to offer,
its helpful teachings should bhe included in the program of every
farmers’ institute, until this feeling of prejudice is overcome
and until discussion is crystalized into action in every farmer’s
home.

Change, action and progress are the watchwords of the day
and the time is past when a smattering of knowledge will
suffice for any intelligent woman. To meet her ever increasing
responsibilities she must be equipped with all the practical
knowledge science has to offer, and she in turn must rescue
science from the seclusion of the laboratory and place it where it
belongs, in our kitchens. :
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When domestic science in all its different phases is more thor-
oughly understood, then will the beautiful art of homemaking
have been raised to its proper sphere and the work in our farm
kitchens will no longer be termed drudgery but will have been
raised to a level with all intelligent labor, and the influence of
these little homes will be such that from them will go forth, not
the individuals that need constant curbing and restraining, but
noble, strong natures that will grow and expand into all that is
highest, noblest and best in the perfect man and woman.
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ADDRESS OF WELCOME,
By Mayor S. W. LANE.

I have had no time to prepare an extended address of wel-
come, but I will say to you that the citizens of Augusta are glad
to see you here. The city in its corporate capacity is glad to
have you here, because when the fact was called to the attention
of the city government that you were to be here they at once
authorized and instructed their representatives to invite you to
this hall and to tender vou its free use. That is the corporate
welcome. I can only say that I hope you will enjoy yourselves
every moment that you are here. I hope you will so enjoy
yourselves that you will come again and that you will come
frequently, and that every time you come you will call the last
time you came the best time you ever had anywhere in your life.
Ladies and gentlemen, accept this as thie greeting of the city and
personally from me. I would like to take every one of you by
the hand and bid you God speed in your work and a hearty good
time while you are here.
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C. B. BurLricH, President of the Board of Trade.

Mayor Lane has so cordially and so well extended to
you the welcome of Augusta that I feel that there is very
little that I can add to what he has already said. It is, however,
a pleasure and a privilege for me, in behalf of the Augusta Board
of Trade, to extend to you a cordial welcome to our city. The
business men of Augusta appreciate fully both the magnitude
and the importance of the interest which will form the basis
of your considerations and your deliberations during your meet-
ing. They are glad to have you meet here at the Capital, and
in extending to you their cordial greetings I would also express
the hearty wish that your stay in our midst may be as pleasant
as we have no doubt it will be profitable.

RESPONSE,
By J. M. WinsrLow, President of the Board of Agriculture.

I hardly feel equal to the occasion, in responding to the kind
welcome we have had from Mayor Lane and also from the
Boeard of Trade, but I will say that I feel that we are welcome
here and that it would be well for us, perhaps, to think for a
moment what we have come here for. We have come here to
compare notes, as it were, and see whether we are holding our
own or whether we are gaining a little. We hope we are gain-
ing, and we believe we are. We believe that the dairymen of
the State have made an advance in the past year, that they are
doing better work, that they are caring better for their herds
and that they are making a better article of butter than they
were a year ago, from the very fact that they are alive to their
business. The scoring of the butter here may not bear me out,
but I do believe from observation that there is an improvement
in the care of our dairy herds, and as long as I can see the
improvement there I have faith to believe that there is an
improvement in the products. During this meeting we shall
probably hear something said in regard to cleanliness. That
is a theme that is always talked and alwavs will be, because
it is almost impossible to have absolute cleanliness in anything,
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but let me tell you that from many of the dairy herds of Maine
you are getting as good, as clean and as sweet an article
of butter as is being made anywhere, in my opinion; and we
«can continue to do this, because the dairymen are becoming alive
to their business. We are glad to be here and certainly we feel
almost at home here in this, the capital city of the good old
State of Maine. We certainly shall have our minds directed
more or less to the city among the hills during the coming
winter when the men that we have chosen assemble there to
look after the interests of the people. Mr. Mayor, in behalf of
the Board of Agriculture, I thank you for this cordial greeting.

OUR DAIRY WORK.

Lecture before the State Dairy Conference at Augusta, Dec. 6th.
By Prof. G. M. GowELL.

I hardly know how to talk to you today, for the reason that
I have talked so many times before at the commencement of
our annual sessions. While necessarily there must be a great
deal of repetition in what we may say relating to our work, yet
conditions do so change from year to year, that it becomes a
new subject and one that we are vitally interested in.

In comparing this season with previous ones, and its prices
with those of former years, we may have some occasion for
comment. We know the conditions through which we have
passed this year. The intense drought that prevailed, shortened
the grass crop and deficient pastures resulted. causing a very
material shrinkage of milk in August and September. This
has told very much upon the product of our herds for the year.
We have, on the other hand, the satisfaction of knowing that
prices have been higher than for a long period of years and
have been well maintained, particularly during the season of
the year when they have usually run lowest.

In obtaining data relative to our work I have pursued the
same methods as in former vears. I have gone to the creamery
managers and from them have secured the amount of their out-
put, the amount of money they have paid the farmers, and as
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near as they could tell, the number of cows that contributed milk
or cream. The assessors’ returns show that we have a few
more cows than last vear. Last year we had 143,000, in round
numbers, and this vear 144,000. This increase, while it is not
great, counts for something. But in computing the number
of cows in the State it is hardly fair to take simply those that are
enumerated as cows. We have some 26,600 three-year-old
animals. This includes males and females, but if we apply the
same percentage to the division of these into two classes that
we get by taking the total number of cows and the total number
of oxen, it would leave about 25,000 three-year-old heifers.
And it is fair to assume that every three-year-old heifer that is
worth keeping is in milk, with the exception of a few in the beef
breeds. But it is hardly fair to reckon these as full cows, and
so I have called the two-year-olds of sufficient value to bring
the three-year-olds to the value of cows. This gives us in round
numbers 170,000 full producing animals. Of course a large
number of these cows are the foster mothers of veal calves that
are being raised, as in certain sections of the State this is becom-
ing quite an industry; a number of them are employed in sup-
plving private families; quite a number are used to supplv the
city milk trade; a large number are furnishing cream for sale,
and again a large number are used for cheese making. The
balance are used for butter making. The business of our dairy-
ing is especially, butter production; dairying, not for cheese
making but for butter making. The number of cows employed
in our creamery work is not far from 30,000, relying on the data
furnished by the creamery men. This represents but a fraction
of our total dairy work. But one cow in five or six is emploved
in this method of associated dairying. We are inclined to
regard our creamery work as the great factor of our dairying,
but you can readily see that it represents but a very small pro-
portion of it. The milk of the other 140,000 cows is being
disposed of in scme other way.

We have 49 creameries in the State, but they are not all run-
ning. Some of them have been given up because they were
started under unfavorable conditions, not because our dairying
has not been prosperous and fairly profitable. but because the
creameries were established in places where the cow population
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wwas sparse, where there were not cows enough to make a busi-
ness that was not too expensive. A few have been abandoned,
but the larger number have been absorbed bv the larger cream-
eries. I have not received returns from all that ought to have
made them, but I have quite a number. We have also 14
cheese factories. You know the history of our cheese making.
When we began to make cheese, 30 years ago, cheese factories
were erected in every county and in almost every, township, in
our State. To-day we have 14 in operation, and they have
drawn in a larger amount of milk for cheese making than in
previous years. The cheese has been manufactured and divided
ambng the patrons and sent to market by each individual, or
else the milk has been bought and paid for, or the money has
been divided instead of the cheese. Cheese making has been a
very satisfactory line of work. The greatest industry, the one
that attracts the most attention and that is the most profitable,
is our cream sclling, because in our cream selling we have
attained a reputation outside of our State.  The use of sweet
cream has been largely increased in recent years. Fifteen years
ago we hardly knew anvthing about it.  This year the output
is one-third more than last vear. We have sent out at least
one half a million dollars worth of cream into our own city
markets and the markets in other states. ‘The creameries in the
State have paid thie farmers not far from one million dollars for
cream or milk, which has been manufactured into butter or sweet
cream. Half of that has been sent out to market in the form
of cream. You can readily see that we are not a butter making
State, so far as our creamery work is concerned. We have been
very sore for years because we do not have any reputation for
butter in Boston and in the large markets. We have a repu-
tation for our cream ond it is something of a satisfaction to us
to know this, and to see the signs displayed, “Maine Cream,”
in the cities and villages all over New kngland. We have a
reputation there if nowhere else, and it is one we may be proud
of. 'This industry has its place. The creamery men are getting
the most out of it, and it is right they should. They are selling
cream from $1.70 to $1.20 a gallon, that would produce go cents
or $1.00 in the form of butter. This has left a large percentage
of profit in the hands of the creamery managers. It has made
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a grand business for them. It has been a great inducement to
them to extend their business. They have put a great deal of
labor and thought into it, and they have been able to pay the
farmer, because of the profit they were getting through cream
selling, a more generous price than if they confined the work to
mere butter making. We need not feel sore because we are
not getting a large part of the money which comes from the sale
of sweet cream. I should like for the farmer to have more of
it, but I do not see how he is going to get it.

The cheese industry promises to be a source of considerable
profit and of a great deal of importance to our dairy interests,.
whether it shall be the work of the cheese factory or of the
private dairyman. A great many of our private dairymen are
engaged in this work and quite a number are making cheese
throughout the entire year. Of course the cheese that are made
in our farm homes throughout the winter season are not cured
much. They go to market as green cheese. They are sent at
about three weeks old to our markets here and in the western
part of the State, as the cheese are mostly made in the eastern
and central part. I have in mind dairies where the returns have
been $75 per cow in herds of 25 Shorthorns and Holsteins, that
are adapted to that kind of work. I query whether we are not
pursuing butter making a little more than we ought. We import
cheese, and import that which is of very poor quality. We do-
not use much cheese because it is not good enough, but when
we can make a good cheese and put it into the markets it will
be consumed in enormous quantities, and this will give us a
home market for our products. The new cheese is not of a
high quality but people eat it because it is mild in flavor, and
it is much more desirable than old cheese brought in from other
states. Long curing cheese, better made cheese, would be worth
more. We have been following our dairying with a line of
cows adapted to butter dairying, and we should do this, but this.
tendency to engage in cheese making ought to be encouraged.
The Shorthorns and Holsteins are admirably adapted to it, and
they also serve the purpose of producing the large growing-
heifers that are just suited to the markets of Massachusetts, the-
deep milking cows. In cheese making of course the skim-milk:
would be diverted from calf feeding, but there are other ways.
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in which calves may be raised and our cheese industry is well
worth the attention of our people situated at a distance from the
creameries. The product goes to market very cheaply, and we
believe that on large farms in the interior of the State this
industry has much to recommend it.

I was at the Dairy Conference at New Hampshire yesterday,
and it was very gratifying that the product exhibited there was
of high quality, and I fear that our stock collected here may
not score as high, and show as well for us, as that did for them.
Their highest score was 99} and the lowest was 88. The
average of the whole was 94. There were 100 exhibits, scored
by as good a judge as we have in New England. Mr. Gurler
from Illinois was there too, and looked over the samples with
him and acquiesced in the scoring. That work was done wholly
by private dairies and creameries, the highest scoring butter
being from the creameries, the next from the dairies, and the
lowest from those creameries that are pursuing the cream gath-
ering plan. The highest award given to butter made from
collected cream was 94 points. The high awards, 94 to 9914,
were given to butter made from separator cream. There, is a
very strong lesson for us. Their conditions are not different
from ours. By using separators in their work, taking the milk
fresh from the cow, running it through those machines and
separating the cream, and sending that cream to a central station
or having the work done at the creamery itself, the butter was
made from cream close down to the cow, and it received the
highest awards, as by right it should. The samples that came
from the creameries that are doing their work as we are largely
doing it, by collecting the cream in carts that pass by the farmers’
doors, every day or once or twice a week, did not score as high,
the highest award being 94 points; quite a marked difference
in the scores, and in the selling values. I think we have there
one of the lessons of the year. We are doing our work largely
by collecting the cream. We are using cream that is old and in
this way are not making that fine quality of butter that we
ought to make. The only way that I can see out of this is by
associating together and working in unison, with some plan that
shall apply to all the creameries, so as to improve the quality of
all our butter. We must improve it if we would have a desirable
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standing in the markets where the products are sold. The asso-
ciation of the creameries may help to correct this difficulty. The
Turner Center creamery has paid the farmers this year almost
$440,000 for milk and cream. Their sales have been about
$539,000. You see that one creamery is doing almost half of
the entire creamery work of the State. This means an associa-
tion of creameries. Of course the Turner Center creamery was
large of itself, but it has absorbed a lot of smaller ones and has
become a great enterprise. The larger returns, per cow, that
I have received come from these large creameries, those that are
doing a business of thirty or forty thousand dollars a year. The
returns from certain creameries are very low. Less than $20
have been paid by two crcameries this year as an average for
each cow that contributed milk or cream. The other extreme
is something over $60. The cause of this is mainly inefficient
work at the creamery. It is not chargeable largely, to the
farmer, although of course the farmers’ methods are defective.
But in order to conduct the business the creamery operators
send their carts so infrequently that the cream is not in suitable
condition, and an inferior quality of butter is made, and it has
to sell for what it is worth in the wholesale markets or else
they have to job it off. I am nct charging it all to the creamery
managers, because the farmers do not all have the right stock
and pursue the right methods, but they are ready to pursue right
methods as soon as their attention is turned to the matter. Just
so long, however, as the creamery managers are so lax and loose
in their methods, striving to increase the volume of their business
and not striving to improve the quality of the product, just so
long the slovenly farmer will take advantage of it, and put no
conscience into his wnrk, and we can never get ahead until we
do put conscience into our work. We are close to the best
markets and we ought to hold those markets, but there is no
way that we can do it unless we make as good butter as is made
in other sections. You know the West has driven us out of
beef raising; and you know that in every institute, from Maine
to Minnesota, this matter of dairying has been the matter under
consideration for the last five years, and people are producing
enormous quantities of hutter and sending to those markets,
and the only way to hold them is to make something a little
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better, and we can do it if we set ourselves to it, but we can
never do it by pursuing the methods we are pursuing now.
You may think it is not necessary for me to call your attention
to this .every year, hut we are never going to get ahead very
much until we get beyond this method of collecting cream.

The watter of associating our creameries, and having them
work together so as to make a uniform quality of butter I
believe to be of great importance. And I believe it to be within
the easy reach of our Dairymen’s Association to call together
the dairymen and the creamery men, and have them associated
together in such a way, and have such an understanding of their
business, that they can act together and act understandingly.
The creameries ccmpete with each other, drive over each other’s
territory, and there is a vast amount of wasted time. They
travel for miles and get but little cream. That is expensive.
Fach creamery does husiness according to its own ideas, there
is no sympathy between the creamery men in the different towns,
no unison of action. There is no attempt to make an article in
one creamery of the same quality as that made in another, and
so we are acting independently. 'This association should bring
together our creamery men and have them consider these ques-
tions until they thoroughly understand them, and then agree
that they will attempt to produce a butter that shall be uniform
in every instance. It can be done, but it never will be done
unless the best of stock comes in to the creameries at first, unless
good, sweet cream comes into the hands of the butter maker.
By having the creameries adopt a certain process of manu-
facture, using pasteurized cream and destroying the germs that
may come in from certain localities, having a sterile stock to
start with, and having some central supply station where cultures
shall be made and furnished, and having cream that is uniform
in its conditions, the butter maker will have little difficulty in
making butter of high quality. He can readily control the
color, the salt and the grain, and when we can have a quality
of butter that is uniform it will have some chance of recognition
in the markets.

There is another feature of the work that will be benefited
by the association of our creamecrics, and that is the marketing.
The small creameries in our State, and it is those small cream-

4
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eries from which our farmers are suffering, have but a small
hold on the market. Their product is poor and they put it into
a low priced market, and send it as soon as it is made. When
these creameries can associate and a high quality of butter can
be produced and sent to a central storehouse, a large cold stor-
age place, located perhaps at Portland, this butter, made when
the price is low, can be put into cold storage and held until the
price advances, as it always does on good sound stock. Here
is an opportunity to save to our farmers a vast amount of money.
It is no use to say that we cannot do it. When we make the
butter there will be no trouble in securing funds for a cold
storage plant, and then we can hold the butter ourselves, or if
we do not want to do that, the butter being uniform and of a
high quality, the large dealers will be willing to buy it and hold
it on their own account. This is a matter worth looking after,
and which perhaps may be of some advantage in future years.
The work of our Dairymen’s Association has been perhaps
not quite as rapid or quite as satisfactory as we had reason to
hope. [ think that there has not been as much business put
into our association since it was established, two years ago, as
we ought to put into it, though I am not blaming anybody for
this. We formed that association thinking we might bring our
farmers and creamery men together. We have not succeeded .
in this, but it is the right thing to do. It has done a grand
work in this,—it has opened a testing station. You know one
of the great differences that existed between the farmer and
the creamery men was that of testing the cream which the farmer
furnished to the creamery manager, who did the weighing, the
measuring and the testing. ‘The work was wholly done by the
creamery manager, the farmer had no voice in it. In many
sections this was unsatisfactory. The farmers distrusted the
creamery managers, and they had a right to, because it was all
one-sided. My friends, we have trusted our work to other
people too much. The farmers have not done as much of their
weighing and measuring as they ought. They have allowed
the buyer to do it. That was unsatisfactory, and we believed
that if we established a testing station and put into that station
a man competent to do the work, an honest man, it ought to
call in the samples from all of the creameries in the State, to
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be tested by that disinterested man, who was skilled in the work.
I am not going to find fault with the butter makers. Every
one has put on to him more than he ought to do, and when it
comes to the testing of milk and cream he regards that as an
additional labor, one that it is-not his duty to do. The other
29 days of the month he is engaged in butter making and milk
handling, and when he comes to this work on the 3oth day, he
does not believe in i1, he hurries through it and does not do it
as he ought to do it, and the farmers have grown to distrust
that work in many sections. That is the reason why the Dairy-
men’s Association believed that the establishment of a testing
station was legitimate work for them, and that is one of the
best things that have been done in any state, because when the
samples are tested by a disinterested man it removes much of the
opportunity for error, and will give the farmer more confidence
in the work of the creamery. That station was established in
connection with the Turner Center creamery simply because we
could do it there cheaper than anywhere else. A room was
furnished entirely independent of the creamery. It has done
the testing for that creamery, but none of the other creameries
have sent samples to this station established by the Maine Dairy-
men’s Association where fair, honest work could be done.
When those managers have been approached they say that they
can do it at home and it will not cost as much, and so the work
has gone on. While T am not blaming the men for not sending
their samples there, I do blame the farmers of Maine for not
insisting that the samples be sent there and tested by the man
who is above suspicion because he is removed from the creamery
and removed from the farmer.

From contact with the farmers, and from the amount of cor-
respondence that comes to our Station necessarily, from the
farmers; and from our institute work, there is everything to
show that there is an increasing interest this year, as there was
last year, in this leading industry of dairying in Maine. We
find some discouraged at the low prices or small yields from
their cows, yet in those neighborhoods we find men interested
mn their work and thoroughly alive to it; talking and thinking
about the matter of getting better cows, breeding better cows,
and feeding them better, talking about the matter of silage as
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a cheap means of feeding animals. All the way along there is
an evidence that we have never had a greater ‘interest in this
industry of ours than during the last year. We have never
found so many new silos being constructed as this year, and
the question of increasing the stock and the pastures of the farm
is receiving attention. We find in every town, certain men who
are thinking about these things and doing this work, and that
is the way we are going to educate our farmers and get on to
this higher plane. If some man in a neighborhood does fine
work others are going to copy it, and I believe that is the
shortest cut to educating the farmer.

What have we done in the way of dairy education this past
year? We have at our institution an opportunity for educating
men for dairying. We have a winter course in dairying, and of
course our regular students have a long period of training and
become specialists. Our short course, covering a period of six
weeks, takes any man or woman that may choose to come there
and study dairying. We do not expect to make them proficient
in one term, but it accompanies their reading, and furnishes an
opportunity for obtaining instruction in that line. ‘This course
has been established there, at a cost of about $4,000, for buildings
and equipment. And yet during the nine years that it has been
established we never have had in any one year, over 13 men to
take that course, and sometimes as low as seven. What is the
trouble? Our Prof. Jordan, down in New York, got $20,000
for a building enabling him to conduct researches along the line
of butter and cheese making. Wisconsin wanted $60,000 for
the construction of a building, and equipment, and the legisla-
ture gave it to them, and every winter from the time of its estab-
lishment until the present time the farmers have sent more than
200 of their boys to that institution to take training in the science
of dairying. That showed that the farmers of that state believed
in agricuiture and believed in the business of dairying as a spec-
ialty. Why, do we not do better? Simply because our people
do not believe in agriculture as a leading industry. We are
engaged in lumbering and manufacturing, and other men are
being recognized as the factors that conduce to the prosperity
of this State, and the farmers are standing back and being over-
shadowed by thera. They do not believe in the industry and do
niot believe in themselves and do not send their sons to get the
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education. What we need is a belief in our business and a belief
in ourselves. You know how it is in the West. The farmers
are the people there. Here we are not the people. Go into a
western town and you will find the farmers coming in and going
out as though they owned the town. The firms that make the
agricultural machinery, the stores and the banks are for their
convenience. I went down to Nova Scotia this fall and met one
of the fruit growers. It became known that a stranger was
there who was interested in their agriculture, and a knot of men
came into the hotel to meet me, headed by the president of the
board of trade, the president of the bank and the cashier of the
bank. I did not go as the representative of an institution, I went
as a farmer, and those business men were so thoroughly inter-
ested that they came in there to meet a stranger and talk over
their business. FEvery one of them had a farm to develop.
They are getting for their dairy school what money they want,
and are filling it with students, simply because the people believe
in the business. I want to know how many years it will be
before a farmer could come into this town and the president of
the board of trade and the presidents of the banks would come
in to welcome him. I tell you, we have not made enough of our-
selves. What are we going to do about it? If the people will
not come to our institution for dairy education we shall have to
carry it to them. That is what the Board of Agriculture has
been doing for years. These men, fifty, sixty and seventy years
old, are thoroughly interested in this work of dairying, in
increasing the stock carrving capacity of their farms, and are
alive to those questions, and they cannot go to school. The
Board of Agriculture, through its farmers institutes, is carrying
this instruction to the people, and I want to assure you that it is
welcome. This year we have had two or three special dairy
meetings of two days each, where we had the cream and the milk.
We cured the cream, curing one lot of it in each instance with
a starter and one with the ordinary process, one pasteurized and
the other unpasteurized. Fortunately, the work came out just
right, and we never have carried anything to the people in the
way of instruction that was so valuable and carried the lesson
home so forcibly. Qur dairy interests need money put into this
work to help out dairy instruction in this State, and I believe
that the money should be furnished by the State. I would not
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have it expended through the Dairymen’s Association, I would
not have it expended through the Horticultural Society, but I
believe the farmers of Maine should come up this winter and say,
we want ten thousand dollars expended in institutes, in meetings
that shall come into every neighborhood, and carry instruction
to little audiences, and show them good work along all lines, and
we shall accomplish something. We started out in 1880 with
$1,400 for farmers’ institutes, which has been increased to
$3,500, and when the farmers of Maine will come to the legisla-
ture and say, here is a great industry that has returned to the
State of Maine this year six million dollars, and we have our
fruit industry and our cattle industry and our crop industry;
we have a mighty industry of agriculture in the State, and we
believe in it, and we believe in ourselves, and we demand that
you furnish educatior: to us so that we can do better work and be
better men and provide better for our families and ourselves,
T am just as sure as I am that I am talking to you that the
legislature of Maine will give the people anything the people ask,
within reason. Thirty-five hundred dollars is not enough to do
this work along all the lines of agriculture. Let that fund be
larger, and then let the money be expended by the State Board
of Agriculture. Officer that board as you will, and make that
board responsible for the economical expenditure of every dollar.
I do not know what better we can do than this.



DAIRY MEETING. 55

UTILIZING THE WASTE PRODUCTS OF THE
DAIRY.

By J. A. RoBerts, Norway.

Success on the farm does not come by leaps and bounds. It
is the result of every day work, of skillful management, of mak-
ing available all its resources.

Competition is keen; the price of products is low, compared
with former years; quick communication and rapid and cheap
transportation have brought the whole world to one market, so
that the stern necessity exists upon the farm to-day, as it does
in other lines of business, of lowering the cost of production and,
to this end, of utilizing all the by-products, allowing nothing to
go to waste.

Dairying is a leading industry to-day. Its direct products of
butter, cheese and whole milk find their way into every home,
forming an important and valuable portion of the food. They
form an important part of the commerce of the country. But
the by-products of the cow are valuable as well.  Skim-milk,
buttermilk and whey are valuable food in the raising of animals,
especially when young, and this includes swine and poultry.

They all contain vaiuable fertilizing constituents. Milk seems
a necessity for the calf. It should have whole milk for a few
days, then a gradual change may be made to skim-milk. At
least a portion of the fat taken out of the milk must be replaced.
For this purpose flaxseed tea is useful. Use one-half teacup of
flaxseed to one quart boiling water, cooking it 15 minutes or
more until it becomes jelly-like. Use a spoonful at first and
gradually increase. Milk should always be fed at the tempera-
ture of freshly drawn milk. In its early days the calf should not
be fed too much skim-milk. Teach the calf to eat whole oats,
I find nothing better. Then with plenty of good, early cut hay
it will thrive. Many farmers feed skim-milk to their calves
until they are a year old or even clder. The quantity is grad-
ually increased until a pailful or more a day is fed. Calves so
fed reach maturity early and are considered more valuable on
this account. The skim-milk forms a large part of the food all
the way along and thereby more costly articles of food are
saved.
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IDWA STATION TESTS.

Calf raising with separator skim-milk has been studied by
Curtiss. Milk from the College herd was fed immediately after
it had passed through the separator, the temperature being from
85 to 9o degrees. 'The chief object of the experiments was to
determine the best grain to feed in connection with skim-milk.
Oil meal, oat meal and corn meal, with a little ground flaxseed
additional, were used. In the first test the cost of feed per
pound of gain was 2.8 cents; in the second test, 2.1 cents; in the
third test, 2.2 cents. In the first test the nutritive ratio was I
to 2.6; in the second test, I to 3.6; in the third test, I to 4.
Curtiss says, “The results of all the investigations made at this
station strongly indicate that it is not only unnecessary but poor
economy, and poor practice in feeding to use a highly nitro-
genous product like cil real in combination with separator skim-
milk. The practice has neither logical reason nor scientific
theory for its support.”

Notice that oats produced the cheapest gain. In passing we
may notice that experiments in Denmark showed that where
gravity skim-milk made a gain of 1.5 pounds a day, separator
skim-milk produced 1.43 pounds. The gravity skim-milk tested
.60 per cent ; the separator skim-milk, .14 per cent.

As for myself, I believe there is no more profitable way of
using skim-milk and buttermilk than to feed them to swine. My
plan is to keep two or three breeding sows, raisihg two litters
annually from each one. They are kept on the farm waste,
except for a few weeks at farrowing time. When four weeks
old the pigs are put hy themselves, 10 in a pen. They are fed
warm skim-milk, sweet at first, as much as they will eat up clean.
A handful or two of corn is thrown into the pen to make up in
part for the fat that has been removed from the milk and also
to induce them to work over the raw materials that have been put
into the pens,making them into the very richest of manure. That
is what we are after in all our work on the farm, more and richer
manure. The manure pile is the farmer’s bank, and he should
make his deposits as large as possible against the day of drawing
out. As the pigs grow larger we feed a small quantity of wheat-
middlings. At four to six months of age we begin to use corn-
meal, a little at first, and gradually increase it until the point
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is reached when they will cat no more. They are sold at six to
eight months, when they are expected to weigh 250 to 300
pounds. They should be kept clean. The damp basement of a
barn is an unfit place. It is unhealthy. The cow manure don’t
need them and it is a mighty poor place for them. Give them a
good, dry, warm pen and they will pay you for it. Furnish them
with an abundance of litter and they will add to your bank
account. There is profit in pigs when fed and kept in this way.
The cow yielding 5,000 pounds of skim-milk and buttermilk
furnishes 145 pounds digestible protein and 300 pounds of
digestible carbohydrates and fat. As a fertilizer it contains 25
pounds of nitrogen, 1o pounds phosphoric acid and nine and one-
half pounds potash.

Prof. Henry, at the Wisconsin Station, conducted 19 trials,
with 88 pigs of all ages, to determine the value of separator skim-
milk when fed with corn meal. The proportion of milk to meal
fed ranged from one to nine pounds of milk to one pound of
meal. The average of all his experiments showed that 475
pounds of milk equalled 100 pounds of corn meal. Reckoning
corn at 50 cents a bushel, the skim-milk would be worth 19 cents
a hundred pounds. The cow yielding 5,000 pounds of skim-milk
would produce an equivalent of 19 busheéls of corn meal, and
if the meal be worth 50 cents a bushel the skim-milk from such
a cow would be worth $9.50. In my own practice I have always
rated the skim-milk of each cow as worth from 8 to 12 dollars,
to feed to pigs. ,

It may be stated that Scherenfound that 1,613 poundsof sweet
skim-milk made 100 pounds gain, while 1,545 pounds of sour
skim-milk produced the same gain, showing the sour milk as
being a little more valuable than the sweet. This experiment
was with very young pigs.

Figuring from these experiments we find that one cow’s milk
of 5,000 pounds would produce 316 pounds of pork, which, at 5
cents, would yield $15.80. This shows that milk fed to young
pigs is of considerable more value than when fed to those of
large size.

Many farmers feed their skim-milk to chickens and hens and
claim a large profit thereby.

The more of the food that the cow eats that is produced on
the farm, the nearer to perfect success the farmer has reached.
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T'o this end he should make use of all the manure the cow makes,
both liquid and solid, and not a bit of it should be allowed to go
to waste. Upon this point we cannot lay too much stress. And
yet vast quantities of this valuable fertilizer are permitted to go
to waste every year. A man might almost as well leave his
pocketbook exposed to the elements as his manure heap. Why
not?

FORMATION AND WORK OF THE MASSACHU~
SETTS DAIRY BUREAU.

By Gro. M. WHITAKER, Boston.

Imagine a young man with a small dairy herd and no
experience starting to build barns adapted to his needs.
Then imagine him as the years go by, as he accumulates
experience, as he is successful, and as his herd increases,
enlarging his barns and changing them according to the
suggestions of experience or the demands of his increased busi-
ness. Finally he will have a set of buildings that will answer
his purpose; but they will be entirely different from what they
would have been could he have started in the beginning full
fledged as to experience and capital. This illustrates, in a way,
the condition of our dairy laws in Massachusetts. Away back
in the early '8os legislation on dairy topics commenced, and there
were enactments relative to the inspection of milk and requiring
oleomargarine to be properly labelled. Since those days there
has been much dairy legislaticn, something almost every winter,
until we have very copious laws, which answer our purpose well,
but which are not what they would be were we to begin new and
draft a code of laws based on our present experience. In 1891
there was a feeling that a dairy commission would be an excel-
lent thing. This started in two ways: First, out of an idea
that the enforcement of the dairy laws would be more effective
and efficient in the hands of their active friends; and second,
from the feeling that it would be a good idea to have some State
department specifically entrusted with promoting educational
dairy work. But at that time Governor Russell occupied the
executive chair, and during the campaign previous to his election
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he had taken very strong grounds against increasing the com-
missions in the State, claiming that we were governed too much
by that kind of bodies. So he intimated to the friends of this
measure that he would feel obliged to veto a bill of that kind
should it be enacted and expressed a wish that we could secure
what we wanted in some other way. He had also taken a strong
position in favor of increasing the executive responsibility of the
Board of Agriculture; so that, after a number of conferences
between the governor and the friends of the dairy interests, a
scheme was devised by which there should be an unpaid com-
mittee of the Board of Agriculture, appointed by the governor,
to be known as a dairy bureau. Then, as every organization of
this kind must have some one to supervise the details of the
executive work, the law provided for an assistant to the secretary
of the Board of Agriculture in the work of the dairy bureau.
The title “Assistant to the Secretary of the Board of Agricul-
ture” was both cumbersome and misleading, and so by usage
this was gradually dropped and the title “Acting Executive
Officer” was evolved, having the sanction of accuracy and custom
but without legislative authority. Last winter the law was
changed so that the officer in charge of the bureau work was
given, on paper at least, a more dignified position by having some
statutory recognition through an independent title and legisla-
tive definition of his duties. That officer is now known as the
General Agent of the Dairy Bureau, and his duties as defined
by statute are to assist the bureau and to oversee under its gen-
eral direction the work entrusted to the bureau. The duties
imposed upon the bureau by law are as follows: “It shall be the
duty of the said bureau to investigate all dairy products and
imitation dairy products bought or sold within the Common-
wealth, to enforce all laws for the manufacture, transfer and
sale of all dairy products and all imitation dairy products within
the Commonwealth, with all powers needed for the same; to
investigate all methnds of butter and cheese making in cheese
factories or creameries, and to disseminate such information as
shall be of service in producing a more uniform dairy product
of higher grade and of better quality.” An annual appropria-
tion of $8,200 is fixed by the statute, for the expenses of the
bureau and the salary of the general agent. The bureau meets
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monthly to hear the report of the agent, to make suggestions,
to direct the general policy of the work, and to issue any orders
that may scem necessary. The Secretary of the Board of Agri-
culture attends these monthly meetings as the secretary of the
bureau. The relations between the bureau and its general agent
may be likened to those which exist between a well regulated
school committee and a superintendent of schools.

The work of the bureau, as you have noticed, is of two kinds,
educational and police. The educational work receives less
attention than the other, because of the smallness of our appro-
priation. We have only $8,200 to expend for all purposes and
it is very difficult to stretch the dollars so that they will go as
far as we want to have them. Yet, in spite of that, we have
done considerable educational work ; dairy schools, State butter
exhibitions and many dairy institutes have been held and a
number of bulletins have heen published. A year ago we made
an inspection of the creameries of the State, and many single
addresses at grange and other meetings have been delivered.

Massachusetts has an organization of the creameries of the
state, and the association at one time was to attempt to
secure a small appropriation to help its work, It seemed
best to the agricultural leaders of the state that such an
appropriation should not be made; for fear that it would estab-
lish a precedent in a wrong direction, and perhaps create a
reaction against all agricultural appropriations, if every state
organization representing some especial interest should go to
the legislature for appropriations. But the creamery associ-
ation was given to understand that the dairy bureau would
co-operate with it in every possible way. We assisted it at one
time by printing its Journal of Proceedings as a “Dairy Bureau
Bulletin.” At another time, when it had a butter exhibition
we furnished the experts tc do the scoring; and on other occa-
sions we have furnished speakers for its meetings. So that
the creamery association has had all of the benefit of a small
appropriation without establishing the dangerous precedent of
legislative appropriations to all voluntary agricultural organ-
izations. So far as I know a friendly feeling exists between the
members of that association and our bureau.
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Since T have been connected with the work of the bureau I
have made a specialty of collecting statistics and information’
relative to the Boston milk supply. Boston is one of the largest
cities in this country,—fourth, by the latest census,—and its
milk supply and the method of distribution is important. The
various reports of the general agent of the bureau have con-
tained maps of the sources of the Boston milk supply, and statis-
tics of the supply from year to year and from month to month,
making the file of reports a complete statistical record of the
milk suppy of Boston. This is the first time that anything of
that kind was ever tabulated or put into shape for permanent
preservation. During the past year, otr work has been pressing
in other directions, so that our educational department has not
received as much attention as in some previous years; yet during
the year just coming to a close I have addressed 19 meetings,
held a two-days institute in connection with the Springfield
Milk Dealers’ Association, and issued one bulletin.

Taking up the second division of the work of the bureau, the
enforcement of the dairy laws, we will first consider the power
given to the bureau. The statute says: “Said bureau, and such
agents and counsel as they shall authorize for that purpose, shall
have access, ingress and egress to and from all places of busi-
ness, factories, buildings, carriages and cars used in the manu-
facture and sale of any dairy products or imitation dairy prod-
ucts, and shall have access to all vessels and cans used in such
manufacture and sale. Whoever hinders, obstructs, or in any
way interferes with an officer or duly authorized agent of the
dairy bureau in the performance of his duty shall be punished
by a fine of $100 for the first offence and $200 for each subse-
quent offence.”

Next, what dairy laws do we have? As I said before, they
are somewhat redundant and profuse, and would be changed
considerably were we to establish a new code. They are in
substance as follows: The oleomargarine laws of the State
require the branding of all tubs and boxes used in the business,
the marking of all wrapping paper used in the retail trade, the
labelling of the exposed contents of tubs when the covers are
removed, the placing of signs on wagons from which oleo-
margarine is sold, the posting of signs in stores where oleo-
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margarine is sold, and the giving notice to guests in hotels or
restaurants where oleo is served. Qur laws also prohibit the
sale of oleomargarine when butter is called for. But the most
drastic of all legislation is our now somewhat famous anti-color
faw, which prohibits the selling, exposing for sale or having
on hand with intent to sell, any imitation of yellow butter.

Massachusetts’ milk law prohibits the adulteration of milk,
and also the selling of milk not of standard quality. The law
makes the standard 13 per cent of total solids during six months
of the year and 12 per cent the other six months. Up to last
winter the law treated alike the sale of adulterated milk and
milk not of standard quality, but last vear a milder penalty was
provided for the sale of milk not of standard quality. The
Supreme Court has decided that for the purposes of the enforce-
ment of the milk law cream is to be considered milk, so that
if we find a sample of cream adulterated with preservatives, for
instance, we can maintain a case in court by charging the person
with selling adulterated milk.

We have a law requiring filled cheese to be so labelled, and

we also have a law requiring renovated butter to be labelled
“Renovated butter.”

In the enforcement of these laws the dairy bureau has con-
current jurisdiction with the Board of Health and local milk
inspectors. The Board of Health having for years done much
in enforcing the milk laws, and the dairy bureau having been
organized at the time of the passage of the anti-color oleomar-
garine law, we leave to the Board of Health most of the milk
work and occupy most of our efforts in enforcing the oleo-
margarine laws. In but few instances do the local milk
inspectors do much. Of course the city of Boston is an excep-
tion. Most of the inspectors in the smaller places receive only
a nominal salary—$100 to $200—and do not do much more
than to issue the regular licenses to milk dealers.

The money at the disposal of the dairy bureau is sufficient
to allow us to employ two regular inspectors and occasionally
a special on some particular job, when an unfamiliar face seems
to be needed. Our regular inspectors soon become known to
the oleomargarine people, who make great effort to keep track
of them. Frequently as soon as one reaches a town the dealers
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are notified by telephone. Sometimes even before he leaves the
station in Boston a telegram goes ahead announcing that he'is
coming. Hence we are obliged to study all kinds of detectives’
schemes.-and sometimes to employ some new person for a few
weeks.

The duty of planning the work of these inspectors and receiv-
ing their reports devolves upon me. They go from place to
place, calling upon dealers in dairy products, hotels and res-
taurants. In the latter places they order meals, like any regular
guest. In the case of dealers they make purchases when they
can, but they are so well known that usually the store or wagon
is carefully examined, the stock of butter is inspected and sam-
ples taken. These inspectors wear a badge something like a
policeman’s badge. On going into a store they show this, and
ask to be allowed to look over the stock of butter. If the dealer
refuses to allow them to do so, it is an obstruction of their work,
for which there is $100 fine. If he is doing a crooked business
he can take either horn of the dilemma,—let the inspectors hunt
through his place and find the evidence on which he will be
fined, or pay the fine for obstructing them. These inspectors
soon become so expert that they can tell oleomargarine readily,
and take samples only when they find it; otherwise the expense
for chemical work would be greatly increased. As they are
able to detect oleomargarine by appearance and taste, we send
to the chemists almost nothing that does not prove on analysis
to be what we are suspicious it is. Some of the subterfuges of
the oleomargarine dealers suggest the tactics of rumsellers, and
are exceedingly interesting. T will mention one for purpose
of illustration. One of our detectives went into a store in
Worcester, and failed to find oleomargarine, though rumor had

said that a great deal was sold at that place. Leaning against
" a barrel of beans to have a little chat with the proprietor, he
found that it was not as firm as one would naturally expect from
so heavy a commodity. He made a little investigation, and
found that the barrel revelved on a pivot and that there were only
four or five inches of beans, supported by a horizontal partition;
below there was a large opening in the side of the barrel and
inside the open space a tub of oleomargarine.
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When a customer called, the barrel was revolved to disclose
the open side, oleomargarine cut out of that tub, and the
barrel whirled back to look like an honest barrel of beans.

Peddlers give us more trouble than any other class of law
breakers. They have no established place of business. Their
supplies are secreted frequently in cellars of private residences.
They are constantly on the move and hence hard to locate;
when we do find them it is sometimes difficult to get evidence
against them, which will stand the technicalities of court prac-
tice. In one instance we got a tip that a certain peddler
would reach a town in Norfolk County in the early part of
the evening and would put up his team at a livery stabie
there, Our inspector was on hand bright and early the next
morning in order to see the horse harnessed and the man
start away, when he intended to get upon the wagon, a canopy-
topped affair, and take some samples. It was necessary to ‘see
the man perform some act as owner or agent to establish his
responsibility. But the owner saw the inspector and made up
his mind not to be caught. So the proprietor of the wagon
and the inspector sat in the stable office all day watching each
other. Finally the inspector telephoned to me for instructions,
reporting that the wagon had wooden doors behind, which
were locked. I instructed the inspector to demand admission,
and, if he were refused, to smash in. When he did so he
found that not only had the State law been violated, but the
United States law as well, for the revenue stamps had been
scratched off. The inspector seized six ten-pound tubs which
were delivered to the internal revenue officers. We managed
to get evidence te convict the man in the state courts and then
he had the United States Government to settle with. While
much patience and shrewdness are often necessary to secure
evidence against a person doing business in a store, espec-
ially if no stock is carried and only an order business done,
the difficulties are much larger in the case of peddlers.

The getting of evidence of violations of the milk laws is
similar to the procedure in the oleomargarine work, except
that less detective skill is usually needed, the milk business
being more open. In the matter of cream the same can be
said, although we often buy a small bottle of cream, taking
the whole to the chemist. We have never done any cheese
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work. So far as I can find out, filled cheese is unknown
in our markets. Our renovated butter law is comparatively
new, and all that we have done under it so far has been to
issue warnings to dealers that they must have their wrapping
paper marked, and also the tubs or boxes.

When the inspector takes a sample of oleomargarine or
imitation butter, by purchase or otherwise, he fills a little box,
and a memorandum of the essential facts in the case is written
on a tag. A wire is put around the box and given a few
turns through the tag, and the box sealed so that it would
be impossible to open the box or to detach the tag from the
box without breaking the seal. This box and tag are then
delivered to the chemist, who analyzes the substance, noting the
result on the tag, when it is sent to me. On receipt of the
card from the chemist, the information on it is carefully studied
to see if there is sufficient data on which to maintain a case in
court. If more details are needed, the inspector is sent to
supply the missing links. For instance, investigation as to the
ownership of the store or the authority of an agent must be
made. In the case of a peddler it is necessary that we should
have such evidence as will make out a case of “intent to sell.”
Finding imitation butter in a store, with other merchandise and
the paraphernalia of doing business, is prima facie evidence of
intent to sell. But suppose we find a man driving around the
town in an ordinary buggy, with a tub of oleo under the seat,
there is in that fact alone no presumption of intent to sell and
we have to go farther in pursuit of evidence.

When a case is properly worked up, a complaint is sworn out,
on a general printed form supplied by the court. The specific
allegation is printed on blanks which I furnish and which are
attached to the complaint.

When these cases come up in the lower courts I appear and
prosecuite them. Although not a lawyer by profession, heads of
departments prosecute in the district courts the cases in which
they are interested. For a while we hired lawvers, but we soon
found that a person who had studied thoroughly the dairy laws
of the state, who was familiar with all of the court decisions
bearing upon them, and who had had some court experience,
could do just as well as a lawyer who might be very eminent

5



66 BOARD OF AGRICULTURE.

in all-round ability but was lacking in that particular qualifica-
tion. We find little difficulty in winning nine cases out
of ten. If the cases are appealed to the superior court, the dis-
trict attorney becomes the prosecuting officer, but it is my duty
to furnish him the information required and the results of
experience in other counties.

The method of trying a case is something like this: The
inspector is sworn as a witness, and the tag above alluded to
is given him. It is a principle of law that a witness can refresh
his memory {rom any original memoranda made at the time of
the event about which he has to testify. He states the facts
given on the card, and if the defendant has a lawyer a more or
less rigid cross examination may follow. Then the chemist tes-
tifies as to the result of the analysis. Once in a while we find
a lawyer who wants to cross examine a chemist, but they are
few and far between, and they never make anything out of it.
Sometimes there is a quibbling issue raised over the color of
pure butter when we allege the selling or intending to sell of
imitation butter. In many cases there is nodefence except what
may be brought out by the cross examination of government
witnesses. Sometimes, however, there will be hair-splitting law
points and sometimes there is an attempt to discredit our
inspector, for there is no story too big for an oleo dealer to tell.
The whole gang is thoroughly dishonest, and our experience
has included two perjury cases.

When an oleomargarine dealer is found to be a law-breaker
he has usually violated four or five laws, we have so many. For
instance, if he has sold oleomargarine for butter, he has sold
imitation butter, he has usually sold it without making any mark
on the wrapper, or without having any sign in the store. It is
possible for seven laws to be violated in the case of one sale. But
we canuot bring seven complaints. In bringing a case into
court we have to conform to court practices, the wishes of
judges, and on an appeal the judgment of district attorneys. So
that in the enforcement of oleomargarine laws or liquor laws
the efficiency of the work does not depend wholly upon the pros-
ecuting officer, but is dependent to quite an extent upon the
court practices and machinery. In our states judges do not like
to entertain more than one case based upon a single transaction,
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so that if in one sale seven laws are violated we bring one case,
Hence this multiplicity of offences does not avail us in piling up
convictions.

Formerly it was my practice, when oleomargarine was sold
as butter, to bring complaint under that law and allege that, for
in that there is a moral offence as well as a technical one, and
I felt that such a charge would appeal more strongly to judges
and jurors. Experience showed me, however. that the dealers
had the advantage in defending themselves against such a
charge, for T was required to prove heyond a reasonable doubt
that butter was ordered, while the slick dealer would say that
he understocd our inspector to ask for butterine, with a falling
inflection on the last syllable, or he would have some similar
equivocation or quibble. The same principle held true as regards
the matter of signs. If we put a dealer into court for not
having a proper sign in his store, he might bring in a sign all
fly-specked and showing the marks of age, and swear that the
sign had been there for months, and his book-keeper and clerks
would confirm the story.

In milk work we usually allege that the defendant had in his
possession, with intent to sell, milk not of standard quality. The
usual adulterant of milk is water, but it is easier to prove that
milk is not of standard quality than to prove that water has been
added or that it has been partially skimmed. When we find
preservatives or coloring matter we allege adulteration, and
there is no trouble in proving it.

In one instance we lost a case through rather a remarkable
tuling of the judge of the superior court. Our inspector went
into a store and asked for cooking butter and was given oleo-
margarine. The judge said that if the word cooking was an
adjective describing the butter the man should be found guilty,
but if the phrase “cooking butter” was a trade name used
to designate some particular substance, the man should be
acquitted.

As a result of these experiences I have of late years brought
all of our complaints, except in hotel cases, under the anti-color
law. I simply charge the defendant with selling, or having in
his possession with intent to sell, imitation of vellow butter.
The inspector testifies that he took a sample of something that
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looked like butter, and the chemist testifies that he received from
the inspector something which looked like butter, but which
upon analysis was found to be something else. In cases of this
kind we only have to prove the negative; we do not have to show
what the substance was, but that it was not butter,

Althcugh there is considerable difference of opinion among
the judges and jurors in Massachusetts in regard to the merits
of the anti-color law, this seldom seems to interfere with convic-
tion. Last month we secured a conviction, with a fine of $500.
This anti-color law has stood the test of our supreme court and
the national supreme court, and has been copied by some twenty-
five states. The issue before the United States supreme court
was whether or not there is in our interplay of state and federal
government enough interstate rights to allow states to regulate
the sale of imitation products. Our attorney argued that if
there is no such power commierce might be paralyzed, and that
a long-suffering public would be never secure of protection
against fraud as long as the article was sold under the fiction
of an origina! package from another state. The supreme court
took that view of the case.

This leads me to a suggestion which I would like to empha-
size. | wish we could get into the habit of using the word
“oleomargarine” less than we do and using the expression “imi-
tation hutter” more. Oleomargarine as such is primarily a mix-
ture of tallow, lard and cottonseed oil, all of them wholesome
food products and against which, as such, we are waging no
warfare. But when the spirit of commercial greed colors this
product, pute it in butter tubs, makes it into prints and calls it
butterine, then the substance has departed from its inherent
character and becomes a counterfeit. Then why not call it so?
I am frequently asked if oleomargarine does not have food value,
and I frequently have to explain that we are fighting a commer-
cial fraud, which is sold dishonestly in most cases and at a profit
of 60 to 100 per cent. How much better it would be to speak
of “imitation butter.” The trade is dropping the word “oleo-
margarine” for the deceptive word “butterine.” Why should
we not drop the word “oleomargarine” and adopt the expression
“counterfeit butter,” or “imitation butter”?

One word as to the result of our work in Massachusetts. The
milk laws, and the way in which they are enforced, have been
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a great help to consumers and much benefit to producers. The
best information as to the result of the imitation butter laws is
furnished by a statement made to Congress last session by the
commissicner of internal revenue. He stated that in Rhode
Island, where there are no restrictive laws, the consumption
of oleomargarine last year was a little over eight pounds per
capita, while in Massachusetts it was only .73 of one pound.
The law saves our consumers from a great tidal wave of decep-
tion and saves dealers in honest products from a flood of com-
petitors.

J. W. TRUE.

I will only call attention to one or two points. The lecture
by Mr. Whitaker to which you have listened has given us a
very full idea of the Massachusetts law pertaining to dairy mat-
ters, and also of the workings of that law. It would seem that
they have quite a good deal of work to do there in carrying it
out. Every time the sale of oleomargarine is stopped it adds
just so much to the amount of pure butter that the dairyman
sells. I do not know to what extent imitation butter is sold in
the State, but there must be more or less sold. Our failures
will sometimes show us what might have been done, and we
can draw lessons from them. TFor instance, take the matter of
fruit this year. We failed to get the exact standing of the
amount of fruit in the country and in the markets, and many
people sold their fruit for a great deal less than it could have
been marketed for just a little later in the season. Now this
dairy interest, as we were shown this forenoon by Prof. Gowell,
is immense, and should be fostered. There should be an
increase not only in the product from each cow, but the price of
the product. There should be an increase in both directions,
and it seems to me that if we could have a dairy commissioner,
if such an office could he created, or if we could have some
person designated as such to assume the duties of this office and
carry out the law in regard to the sale of spurious butter, it
would be one of the best things that the dairymen could have.
Perhaps the educational part had better be left to some other
organization, as the Board of Agriculture, which is all in run-
ning order. Give them more money to work with, to instruct
our dairymen in the methods of making butter and marketing



70 BOARD OF AGRICUI/TURE,

it, and look after the dairymen who are furnishing cream to the
factories. It seems to me that this would help in that direction.
I think perhaps we would need some law resembling the Massa-
chusetts law, or a portion of it. Perhaps Mr. Whitaker could
give us some points as to what would be necessary in our situ-
ation. I hope we may bring something about that will help
the general dairymen, in stopping the sales of spurious butter
and enabling us to get more butter per cow and more per pound
for that butter,

Ques. I would like to ask Mr. Whitaker if he has any means
of knowing what the sales of oleomargarine are in his state.

Mr. Warrakgr—I think about two million pounds. The
figures are given in the report furnished by the Internal Revenue
Commissioner to Congress last winter. The laws in our state
are defective in this,—that they do not prohibit the use of oleo-
margarine in public institutions. A great many of our alms
houses, our soldiers’ home mn Chelsea, and other public institu-
tions use oleomargarine. They send out of the state for it and
buy it by the carload, and so no law is violated, although they
do violate the spirit of the law in using it in that way. The
figures given as the amount sold in our state include what our
public institutions use, and also what is sold illegally, that the
bureau is not able to suppress. ‘

Ques. Do you know ahout how much the oleomargarine costs
these public institutions?

Ans. The wholesale price to the dealers is in the neighbor-
hood of from 12 to 13 cents a pound. If they sold it at the
profit that can be made on butter it would get to the consumer
at about 16 cents a pound; and if it were sold to the consumer
at about 16 cents a pound it would carry out the claim of its
friends that it was the poor man’s butter, but I never found
any that was sold at that price. We have found it sold as high
as 25 cents.  One year ago, when butter took that spurt and was
selling as high as 35 cents, I found oleo sold as high as 28, so
that the retailer was making a profit of from 60 to 100 per cent,
and it-is that exorbitant profit that induces so many people to
enter the ranks of law violators.

Ques. Would a ten-cent tax prohibit the sale of oleomar-
garine?
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Ans. That depends entirely upon the butter market. If butter
gets up where it did last year it would not, if butter gets lower it
would. Of course it puts just so much more expense into the
article and will restrict its sale considerably because the tempta-
tion of excessive profits will not be there. There is one phase of
the question that has interested me a good deal, and as Prof.
Jordan is here T would like to hear what he would have to say
on that particular point. A number of chemists, including Prof.
Goessman and Prof. Johnson of Connecticut, have said things
as to the food value of oleomargarine and its wholesomeness,—
statements that I bhelieve are absolutely true, but which I believe
have been made from a purely abstract chemical or physiological
standpoint, without assuming to express any opinion, one way
or the other, as to the ordinary commercial oleomargarine sold
fraudulently. Now we in New England know those two chem-
ists as being absolutely honest, reliable, straightforward men,
but some of the dairy publications in the West have been abusing
them, calling them corn cure fakirs, and calling Prof. Goessman
“Gasman,” and I have attempted to defend them and have been
somewhat criticized for it and charged with undue friendliness
to the oleomargarine interest. It secems to me it is the case of
the shield with the two sides. The abstract mixture of lard,
tallow and cottonseed oil has a value, and our friends are exceed-
ingly unwise in calling these chemists fakirs, etc. But I do
think that such chemists speak a little unwisely in speaking
from the abstract four walls of a laboratory. I would like to
hear from Prof. JTordan, whom we all know as an honest and
reliable man and a good chernist.

Dr. W. H. Jorpan—I think there is no doubt, Mr. Pres-
ident, but that oleomargarine, properly made, and the great bulk
of it I fancy is properly made, that is, healthfully made, is prac-
tically totally digestible. And the only point which I am willing
to concede, and it is a very fine point, is that possibly the work
of digestion is a little greater. Fossibly in an exceedingly sensi-
tive stomach, a stomach that rebels against pork and consider-
able fat, there would he more comfort and recognized ease of
digestion in eating good cow butter. But when oleomargarine
is properly made, that is the only point I am willing to concede
against it as compared with cow butter in the nutritive value,
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that is, the energy value, or anv other food value which it may
properly contribute. I have tried to stoutly defend this propo-
sition,—that it is not a question of food value, it is a question
of defending a legitimate product against an illegitimate one,
illegitimate under the guise in which it is sold. 1t is a question
of ethics, pure and simple. It is a question of rights, not a
question of food value, and our dairy friends have made some
very serious mistakes in either ignorantly or wilfully charging
against that product things which are not true of it. I am glad
to know of Mr. Whitaker’s position. It is always a mistake to
place your feet on untruths, and an unsound basis, in order to
defend vyourself. The representatives of the oleomargarine
interests have succeeded in befogging the minds of legislators
who, I think, are sincere in their attempt to do right and to vote
right, by introducing this question of food value. They say
it is an injustice to an honest product. One of his closest
political friends said of the leader of our House that he was
honest in his position. He believed the bill was doing an injus-
tice to a legitimate product. They had befogged his mind by
putting forward food values, etc., when that is not the question.
It is a question of defending the butter of the cow against an
imitation product. That is the way I look at it, and I believe
that Prof. Atwater, Prof. Johnson and Prof. Goessman have
simply lived up to the instincts of an honest scientific mind, and
have not allowed themselves, because of popular clamor, to
accede to things which are not true.

Ques. Is there any trouble in finding preservatives in differ-
ent foods? )

Ans. My experience relates only to dairy products, and so
far as milk and cream and butter are concerned we have no
trouble in finding them if they are present. They are used to
quite an extent, but I think that in our state the use of them is
kept very well in hand. It is very easy for the chemist to detect
them. The most dangerous preservative at present in the mar-
ket is the various forms of formaldehyde. Freezine is one form
under which it is sold and advertised in an extremely deceptive
way. The advertisement states that the action of freezine is
the same as the action of ice and that it is a substance that will
kill bacteria or hold them in check, the same as ice, and that it
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will evaporate in a few days so that there is none of it left in
- the milk and the chemists cannot detect it. As a matter of fact
chemists can detect it, and theré is no trouble in finding it and
in getting conviction when it is found.

Prof. Woops—Once in a while we receive letters that
would seem to indicate that there is more or less temptation for
shippers of cream from this State into Massachusetts to use
preservatives. I would like to have you state the result upon
the Maine cream trade if that should be a general practice.

Mr. WaHiTAKER—There is a very strong feeling on the part of
many in Massachusetts that Maine cream is doctored with pre-
servatives, and when I tell them that I have been unable to find
any and the Board of Health tells them that they have been
unable to find any, they say, How is it that it keeps so long?
While it may be that the creameries have some process of put-
ting it up by which it will keep a long time, I have not found
any preservatives yet, and I do not know that the Board of
Health has. If it were found that this was the practice, it
would be a very serious blow to the Maine cream trade in Massa-
chusetts. My own impression is that it is not used at all, or
used in extremely rare cases.

Mr. GurrLEr—I was much interested in what Dr. Jordan had to
say to us, and in the main I agree with him. I fully believe that
we must have an honest foundation to stand upon, to make
a fight. I am willing to give the chemist all the credit that
is due him, but there are some things we find out that the chemist
cannot find out. While this discussion was going on it came
to my mind that T have a few friends that cannot detect but-
terine when they are eating it, but their stomachs will detect it
and cast it out. I have known one case of this kind to occur
so frequently that all doubt of the facts is removed from my
mind. The percentage of people that are so situated I think
is quite limited, but it emphasizes the point that we should know
what we are eating. We have a right to know what we are
eating, and it is an outrage if we cannot know this.
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THE NEXT STEP IN THE EDUCATION OF THE
FARMER.

By Dr. W. H. JorpaN.

It may be accepted as a truism that we must first produce
a better man in order to produce a better farmer and that if
our fields and dairies are to show evidences of more intelligent
methods we must begin by cultivating their owners. More than
this, we are never to forget that man himself is the object of
first consideration, and that the farm is to serve him and not
he the farm. It is for such reasons as these that we are intensely
interested in the problems of education. How shall the work
of the school and the college best meet the needs of agriculture
for knowledge of a special kind and at the same time aid in
conserving for us those intellectual and moral qualities which
must be our defence against business and social disaster, is a
question of the highest importance and is pertinent to this occa-
sion.

I shal! present two propositions for vour consideration at this
time. The first one, and certainly not a new one, is that public
education should take account not only of what man is but of
what man is to do.

I have little sympathy with the creed of the closet philosopher
who holds that the culture of the mental powers fulfils the whole
purpose of the classroom. Many of us who witness the hard
and sometimes unequal struggle of the farmer with his environ-
ment are convinced that the schoolhouse should be to him and
to his successors not only a refinement but a utility. Besides
accomplishing other desired ends, it should so far as possible
furnish fundamental knowledge of a special kind.

But without dwelling longer upon this proposition at this
point, let us clear the ground for its further discussion by review-
ing the conditions under which the agriculturist of to-day is
carrying on his work, conditions which stand in sharp contrast
with those prevailing when this old century was young. In the
first place the farmer is asked to consider an agricultural creed
based upon the facts of science. He is admonished on every
hand that to doubt and defy this creed will bring upon him the
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Tetribution that falls to the lot of unprogressive men. He has
presented to him a philosophy of farm practice of which the
-alpha and the omega are the deductions of the laboratory as to
the sources of fertility and the avenues of waste, as to balanced
rations and unbalanced, as to plant and insect pests and as to
the whole round of meane and methods. If he takes up his
family paper, that curious compound of accurate and inaccurate
information in agriculture, domestic science, politics and religion,
he is confronted by scientific terms, extracts from station bulle-
‘tins, articles from the pen of pseudo scientists who wrestle
blindly but resolutely with the limitations of a little dangerous
knowledge, discussions of new fertilizers and feeding stuffs and
spraying liquids, in fact the farmer holds in his hands a modern
newspaper adapted to modern times.

If the potato grower steps into the market place he is con-
fronted by at least twenty best potato fertilizers each with a
formidable statement of composition. The dairyman finds in
the same place bags of commercial feeding stuffs with so much
protein and so much fat marked on them as required by law.
The market gardener and fruit grower have their attention
«called to fungicides and msecticides and numerous forms of
apparatus for applying these. In the winter the farmer attends,
or should attend, the farmers’ institute, where he hears for the
most part sound, common-sense doctrines clothed in a semi-
scientific garb, with an occasional lapse, by way of contrast,
from both commnion-sense and science. When the rural delivery
postman stops at the door he leaves the station bulletin, on the
pages cf which is found wuseful information conveyed in a
judicious mixture of scientific terms and the language of prac-
tice. In fact, our farmer is moving in an environment charged
with new thought expressed in a new phraseology. Science
has marched forth from her seclusion in the laboratories of the
old world and has laid her invigorating and reforming hand
upon the arts, agriculture not excepted. The facts and prin-
ciples of science underlie much that the tiller of the soil is called
upon to consider.

No one will disagree with the assertion, I am sure, that this
enlargement of knowledge and methods will be available for
use in proportion as it is complemented by an enlarged under-
standing on the part of the farmer. Just as there can be no
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sound without an ear to hear or sight without an eye to see,
so there can be no appropriation of those facts and principles.
which are the fruits of study and investigation by those who
are both deaf and blind intellectually. We are indifferent to
that which we do not comprehend. Let me illustrate.

Several states have recently passed laws for the regulation of
the sale of concentrated feeding stuffs. It is provided that no
concentrated feeding stuff coming within the legal meaning
of the term can be sold unless licensed and especially unless
properly marked. The object of such laws is to make it possible
for the farmer to know what he is buying and to protect him
against fraudulent guarantees.

The efficiency of this legislation rests largely with the con-
sumers of feeding stuffs. If they do not understand its force
or are ignorant of its provisions so that they are willing to make
their purchases without any reference to the information and
the protection that are offered, their lack of intelligence nullifies
in part the efforts of the State to defend their individual
interests.

The experiment station and the farmers’ institute bureau are
beneficent institutions but they are of limited value to those
members of our rural communities who have so little knowledge
of first principles as to be unable to read and listen with an
intelligent appreciation of the facts as presented in bulletins
and from the platform.

The agricultural newspaper is not to be ignored as a source
of information to our rural people, but it must be read with
discrimination. T'o accept its teachings without close scrutiny
of the basis upon which they rest would cause serious mistakes,
and how shall the reader always discriminate unless he has
some acquaintance with the fundamentals of agricultural sci-
ence?

Fven station bulletins, written by well informed and careful -
men, may be misinterpreted by one who has no adequate com-
prehension of the significance of such terms, for instance, as
protein, carbohydrates, fats.

This brings us directly to the question, How shall farmers
generally become properly educated. for their calling? And I
shall first reply, Their special education should begin with some
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systematic effort, applied to their early training. It is a mistake
to suppose that if the fundamentals of correct thinking in agri-
cultural science are neglected with the youth he will later in his
busy years make good all deficiencies through the hit-or-miss
opportunities offered by the station bulletin, institute teachings
and similar agencies. A few may purchase books and method-
ically study with some definite purpose in view, but the majority
will not do this. .Moreover, it is with the young that we should
seek to establish a respect for the laws of the material world
and a confidence in the utility of science. We should seek to
create what may be called a movement of thought which shall
bring the individual into harmony with his intellectual and
material environment. »

When we come to consider the special means for agricultural
education your minds doubtless will at once turn to the agri-
cultural department of your State University. You naturally
inquire, Have we not provided this college as a place where the
future farmers of Maine may be given the special training which
the times demand? You have, and I can wish nothing better
for your State than that this institution shall be crowded beyond
the full measure of its resources with those who seek to study
science in its relation to agriculture.

But is it not time for us to readjust our views concerning the
place the agricultural college is to fill in our educational sys-
tem? When the Morrill act of 1862 was passed men had
millennial visions of every farmer hanging a college diploma on
the walls of his library which should be the explanation of
unheard-of triumphs over the soil. But we might as well con-
fess, what we should have known would be the case, that as
a direct means of widely educating the rural people the agri-
cultural college is necessarily not available.

First of all, consider the possibilities. President Harris
would be at his wit's end, if there should go up to him next
fall and ask for instruction all the young men of Maine who
are ready to begin work on the farm. His class rooms, his
teachers and his resources would be utterly inadequate to meet
such a demand. I venture the assertion that no land grant
college exists in this country that has sent out an average of
one agricultural graduate for each township in its state.
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There are other rcasons besides the limitations of space and
means why not only young men who expect to be farmers do
not seek the agricultural college, but especially why many New
England farm bred boys turn to some other than their father’s
calling, reasons that are not a just cause of reproach to the boys.
or the farm or the college.

Those on the one hand who jeer at the college because it has.
no more agricultural students and on the other hand who
reproach farmers and their families because so many country
lads seek some other life work than agriculture, are either con-
sumed in their reason by sentiment or prejudice or are shallow
in their analysis of the situation.

Our land grant colleges have accomplished a grand work for:
agriculture and our rural people by educating leaders, dissem-
inating information and promoting investigation. They have
directly and indirectly brought into existence a new literature
for the farmer and have aided powerfully in creating confidence
in science as a utility. It is time, nevertheless, to openly and
frankly acknowledge the fact that notwithstanding their great
usefulness these institutions will be the direct means of educating
only a small minority of the farmers of any state.

But what about the great majority? Three facts claim our
attention in this connection: (1) the farmer sustains intimate
and practical relations with the laws and forces of the material
world; (2) We are in possession of a fund of knowledge con-
cerning these laws and forces, very incomplete to be sure, but
sufficiently definite and extensive to be useful, and (3) much
the larger part of the young men who become farmers are to
all intents and purposes ignorant of even the simplest principles
of what we speak of as agricultural science. This situation is:
persistently and insistently coming up before us for consider-
ation and the question which presses for answer and which
should lie heavily on the conscience of those who determine the
educational policy of the State is, How shall it be met?

And the conclusion first to be stated is that the proper educa-~
tion of the rural people must be accomplished by some wide-
spread instructional effort,—an effort that shall reach every
country school, every grammar school, every high school and
every academy to which the sons and daughters of the farm
have access. It must be an effort, too, that has behind it the
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sanction of law and the force of organization. To this matter
the leaders in pedagogical thought and the officials of our State
departments of public school instruction must give serious atten-
tion, not to hide behind the difficulties and dogmatically declare
that we are doing as well as we can and that the old is good
enough, but to devise means and methods for bringing the sub-
jects to be taught and the equipment of the teacher into line
with the knowledge and conditions of to-day. Just here we
are met by several objecticns.

We are told that the present curriculum of studies is already
overcrowded and that fewer rather than more subjects should
be considered. Probably this view is correct. It is useless to
expect the public schools to find a place for all branches of
learning. All that can be done is to select for those young
people whose school education will end with the high school or
academy, or possibly at a lower point, the subiects most impor-
tant to the common affairs of life. It is generally conceded that
every child should be taught to correctly speak, read and write
his mother language, to master numbers so far as necessary for
ordinary business, to know the simple facts of geography and
only the simple ones, and to wnderstand the fundamentals of
government and the essential duties of citizenship. Beyond this.
the studies should be those which best fit the person to compre-
hend and control his environment. Can there be any doubt as.
to what these are for the rural people?

Are not the intricacies of the soil more important than those
of advanced mathematics? Will aptness in grammatical analysis
make up for an insight into the wonders of plant life? Is the
ability to draw an accurate map of one’s own state more impor-
tant than some knowledge of the position of the organs of the
‘animal body and their function? While the facts of man’s his-
tory are useful and inspiring, does not the farmer also need
to know the life history of the species of plants and insects that
are either beneficial or injurious? There is culture and refine-
ment in becoming familiar with the great thoughts of literature,
but shall the farmer gain a greater uplift of mind and heart and
a greater blessing in his lifework, from these than from the
thoughts of the Creator as read {from Nature’s page? '

Doubtless those who magnify the utilitarian side of school
training will be accused of catering to the commercial spirit of
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the present time and of degrading education to the dollar
standard. It is unfair to so characterize the study of science.
To be sure science is useful and why should it not be? Men
must live and it is better and easier to live in harmony with
law. Besides, study with utilitarian ends in view may also lend
itself to mental culture and refinement of thought.

But right here comes another objection. We are told that
the present most prominent subjects of study, are the ones best
adapted to the development of the intellect,—that no such effi-
cient pedagogical instruments can be substituted for them. It
is also impressed upon us that the chief end to be accomplished
is the training of the mind. But our intellectual salvation does
not rest with a few out of the many departments of knowledge
which are important. Any dignified subject, organized into
logical relations and severely pursued may be the means of
intellectual culture. Ianguage and numbers are not our only
resource for mental training. Rightly presented the complex
problems of chemistry, or of physics, and the wonderful lessons
of biclogy have in them great training value.

No man is wise enough to divide the field of human knowledge
into the useful and the useless for intellectual culture. On what
tables of stone has the Almighty written the commandments of
education that they may not be changed, and where are the
prophets who have stood on the Mount of Inspiration and
delivered these fiats of omniscience to the people! Let us be
rid of the nonsense that as man’s range of thought widens and
his relations to the material world and to society change he must
cling to the same old subjects as a means of mental develop-
ment. [ more than half suspect that the church is not alone
in harboring dogmatism and professionalism.

It was not long ago that the department of public instruction.
in a great state turned a cold shoulder towards a university
effort to promote the study of rural science. It is a department
which holds in its grip the school experience of thousands of
children and by its mechanical and inelastic system and its
examinations which are the terror of sensitive young minds is
in danger of defrauding the intellect and draining the vital
power of the coming generation. The orthodox brethren of
our schools sometimes are as reluctant to recognize new thought
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as are certain portions of the Presbyterian church to discard
those statements of creed which few believe.

We are told that there are no textbooks for use in teaching
rural science and that these are essential.” The answer to this is,
that when the commercial opportunity for such books arrives
or is ever seen in the distance, they will be forthcoming. There
are within my circle of acquaintances several men entirely com-
petent to write primers on the soil, the plant, the animal, bac-
teriology, insects, milk and its products, and so on, and I feel
sure that publishing houses would render greater service to this
day and generation by employing these or other persons to write
new school books on new and living subiects rather than to
continue to unnecessarily multiply ways of presenting old sub-
jects.

Tt is also asserted that the teachers of our country schools
are not fitted to teach rural science. Many of them are not,
perhaps, and they never will be until such teaching is required.
One of our wise men remarked to me not long since, “The only
way to do a thing is to do it.” I see no reason why a demand
for such seryice might not develop teachers for our high schools
and academies at least, who would be competent to instruct in
the simpler facts of science in their relation to agriculture and
the home, Such instruction would he useful in every calling,
from the farmer to the lawyer.

If there is a school official in this audience I can imagine him
saying, “These views are all very good as a theory, but the
speaker does not appreciate some of the practical difficulties in
the way of reorganizing public school instruction. He has not
had actual experience with untrained teachers, lack of proper
text-hooks, insufficient funds and extreme conservatism. He is
like so many who advocate reform, he condemns Wwhat exists
without offering something better which it is practical to adopt
as a substitute.”

T am well aware of these obstacles to progress. I am con-
vinced, however, that a beginning can be made in providing
school instruction better adapted to the needs of our rural people.

In 1876 T was a teacher of a high school in one of the country
villages of Maine. During the winter term there were among
the pupils several young men who were a problem to me. They

6
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had “ciphered” and studied maps and dissected the English sen-
tence until they were tired of it all. The problem was, What
shall be done to profitably employ the time of these restless
minds? I solved it in this way: I sent for a dozen copies of
Nordhoff’s Letters to Young Americans and once a day those
big boys and I talked over some of the problems relating to
political economy and citizenship, crudely to be sure, but without
doubt profitably.

There was in the same school a class of very bright young
ladies,—objects of special regard on the part of the young col-
lege graduate, you cannot doubt. This class gave its chief
attention to the Aneid, Algebra, Geometry and Rhetoric, and
there was keen enjoyment for both teacher and pupils in the
exercise of the intellect which these studies demanded. Unless
I am misinformed, no member of this class subsequently pur-
sued a course of study at an academy or college. All the school
training these pupils received as a preparation for being wives,
home-makers and mothers was that furnished in this high school,
and what was true in this instance is true of hundreds of others.
We are all convinced, I am sure, that if physiolpgy sensibly
taught, plant life, the chemistry and function of foods, domestic
bacteriology and hygiene, the ethics of society and similar sub-
jects had engaged the attention of these young women, their
intellectual development and refinement of thought would have
suffered no deprivations and their understanding of the duties
and responsibilities of life would have been much broader.

There is in the state ¢f New York an academy located in the
midst of a rural peopie which is patronized almost wholly by
country boys and girls. TIts endowment has been derived largely
from contributions made hy farmers. Not long since, the prin-
cipal of this school called upon me with this question: “Is it
practicabie to introduce into my school the study of science in
its relations to rural affairs?” It at once occurred to me, Here
is an opportunity for the state through some medium or other
to make an experiment to determine whether the subjects of
modern thought and utility may bhe made the subiects of modern
education. I wish that an object lesson of this kind might be
presented not only to the people of New York but to you in
Maine, and I believe that vour State university would find no
more profitable opportunity for extension teaching than to under-
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take the guidance and to some extent the equipment of such an
educational effort in some one of the more promising high schools
or academies. Somewhere and somehow a beginning must be
made and one illustration of successful and popular instruction
along the lines which have heen indicated would arouse senti-
ment and be a powerful stimulant towards procuring the organ-
ization and means for extending similar courses of study to all
the high schools and academies at which country boys and girls
seek an education.

I believe that if the attention of the young people could be
occupied with subjects of living interest we would hear less
complaint of the boys breaking away from school at the earliest
possible age. It seems as if the managers of many high schools
and academies take more pride in building up efficient college
preparatory courses for the few than in meeting the needs of
the many. Six lads well fitted for college is a worthy result,
but sixty young minds better prepared to meet life intelligently
on the farm or in any calling would be a more convincing demon-
stration,of the utility of school education.

The next step, then, which I would see taken in education is
a fuller recognition in the schools of those branches of learning
through which we come to a larger understanding of ourselves
and of the world of matter and force.

My second proposition is that our school instruction should
lend itself, so far as possible, to the upbuilding of right standards
of morals in our business and social life. What has been said
to you concerning the better equipment of the farmer for his
special work is in the direction of enabling him to be a larger
and more efficient producer of the commodities which the world
needs. But if we are to produce we must sell, and if we are to
maintain ourselves in the great markets we must have the con-
fidence of those who buy. How shall we secure and retain this
confidence unless an integrity of thought and purpose is mani-
fested in all our commercial relations? It is for this reason
if for no higher one that we need to carefully consider whether
in our educational efforts in the home and in the school we are
doing all we can to implant in the minds of the young the cor-
rect principles of business and social ethics.

But there is a larger reason for moral culture than mere
commercial advantage. It is a false view of life which regards
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learning and riches as matters of first importance. If we decide
that wealth and intellectuality constitute the highest standards
of excellence, the chief requirements for true success, we reason
falsely and ignore the plain teachings of all human experience.
Vastly more important are the convictions, the sentiments and
the ideals of men and women. The measuring rod by which
the upright historian gauges a nation’s real greatness is not its
hoarded gold or its stores of knowledge, but is rather the altitude
of its moral standards. This is in accord with our common
judgments. Our confidence is neither in riches nor in learning
but it rests confidingly in moral integrity. The philosopher also
recognizes that in the last analysis, the defeats of a state, of a
community or of an individual are moral defeats. The disasters
that have come to this nation and to this commaonwealth, whether
in commercial affairs, in politics or in social conditions, can be
traced ultimately to a departure from the principles of sound
ethics. Somewhere in the chain of events selfishness, lust, love
of gain or unscrupulous ambitions have darkened the under-
standing, weakened the moral purpose and caused ultimate fail-
ure. Thisis a great and central fact and one to which we should
give earnest heed.

It may appear to some that these remarks are out of place as
addressed to agriculturists. ‘The belief seems to have been some-
what prevalent that truth, justice and righteousness have set up
their permanent kingdom among our rural people. John Bur-
roughs pays a cheering tribute to country life when he declares
that “a nation always begins to rot first in its great cities, is
indeed perhaps always rotting there and is saved only by the
antiseptic virtues of fresh supplies of country blood.” Who
shall deny that the green fields, the leafy forest, and the running
brook are health giving to the moral nature, and who shall not
confess that from the day of the Puritan “embattled farmers”
even until now the democratic ideals of this new nation have
found anchorage and defense among the common people of the
farms. But let us not shut our eyes to plain facts. Conditions
have wonderfully changed. The country and the city are now
near neighbors. Time and space no longer insulate the farm
home against the influences of the city street. Rural life has lost
its simplicity and has to some extent accepted false business and
social ideals.
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I greatly fear that the antiseptic moral energy of the country
may sometime be fully needed for the purification of its own
rotten places, if such is not the case now. There are already
those who openly declare that the farmer is no longer a chosen
instrument for the saving of the nation, but that to-day he mani-
fests 1n his business and civic relations his full share of the faults
and weaknesses that are our common menace.

I am in accord, then, with the opinions of thoughtful men
when I assert that the twentieth century agriculturist will have
vastly less to fear from poverty and ignorance than from a
vitiated moral purpose. The secular spirit, unsound business
practices, dangerous political methods and unworthy social ideals
will surely be found within his borders and will constitute the
underlying causes of his failures, whether as a business man or
as a citizen. This farmer will need, therefore, to sit in the same
school with his city brother and learn irom the records of human
experience what are the conditions and forces which make for
the weal or woe of human society. His business and moral
welfare will not require sociological conditions unlike those
demanded by other classes of men, nor will he be amenable to
peculiar laws of development. In the truths he should accept
and in the ideals he should hold he must share the common need
of humanity, Whatever harmfu! influences, or unsound doc-
trines or dangerous tendencies are abroad in our land should
have for him no less interest than for any other citizen.

A Scotch writer who has endeared himself to all readers of his
books has recently told us in the spirit of love and kindness that
there is a shadow resting npon American life, the shadow of a
dominating secular spirit, a materialism that is clearly seen by
this old world thinker and of which we ourselves are mnot
unaware. This shadow darkens our perceptions of right, clouds
our vision of duty and must be regarded as the primary source
of much that we deplore in our business and social conditions.
Do not think that T am given over to pessimistic forebodings if
I bring before you facts which are open to all observing minds
and which must convince us that we are giving “an undue place
to the value and influence of wealth.” 'This is seen first of all in
the conversation of the street and of the hotel office. 'The move-
ments of the markets and of the stock exchange and the com-
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mercial effect of the latest political changes are the absorbing
topics.

There appears to be a feverish anxiety to amass wealth, not as
a means to higher ends but as an end in itself. Throughout the
whole range of human activity from the highest to the lowest
there is a disposition to inquire “How many dollars can I earn”
rather than “How useful may I be.” Even the halls of learning
have become infected with the money getting spirit and young
men are asking what is the dollar value of education. This
should not be so. Every man lives on a low plane who has no
higher purpose in the choice and pursuit of a calling than the
mere acquisition of wealth. As our European friend well says,
“Every calling in life should have its ideal, so that a man may
work, not for what he has to get but what he is to do; and if he
be a true workman, his final reward will be found not in what he
has got but in what he has done.” Surely not until our sons and
daughters learn that the law of success is the law of service will
they view the work of life from the right standpoint.

This pervading secular spirit finds expression in many ways
in our political and business affairs. You cannot have failed to
notice that nearly all the recent hard fought battles in legislative
halls center around trade interests and that moral issues remain
largely in the background. The great political contests of recent
years have been waged uncder banners on which have been
inscribed tariff and free trade, gold and silver. This has not
been so because there have existed no pressing moral issues but
because this secularism has invaded caucus and convention and
forced itself to the front. T be sure there have been days of
brightness when our citizenship has rallied to the support of
justice and righteousness, for have we not stayed the hand
of the oppressor and have we not promptly defended the
sanctity of the American home? But we turn from these
encouragements to face the stern facts of organized plunder in
our great municipalities, of the unscrupulous speculative mania
that has so many times prostrated our business life, of the cor-
porate greed that has so often laid its masterful hand upon legis-
lation and of the advocacy of “imperialism” from the low motive
of increased trade, and we confess in humiliation that these
things exist either because the people desire them or are indif-
ferent to their significance.
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So far I have been making allusions of a general character,
which is the most comfortable way of discussing uncomfortable
questions. The shaft aimed at no concrete example of evil is
easily parried. It is when the corrupting domination of this
overgrown secular spirit is illustrated by particular examples that
we see clearly how far we have departed from our boasted moral
standards and a defense becomes difficult.

Probably the most widely disseminated example of untruthful-
ness in the interests of trade is the advertisements which help
fill our papers and magazines. What proportion of them is
accepted as strictly accurate statements of facts? You will
surely agree with me that it is not large. Is not this a most
significant indication of a widespread dullness of the moral sense
possessed by those who manufacture the necessities and luxuries
of life? I do not refer alone to the patent medicine trade and
other commercial efforts of that ilk where we have come to
expect gross and transparent lying. In many directions we find
grades of misrepresentation varying from slight exaggeration to
a distortion of facts which is little else than a violation of the
ninth commandment. Promoters of certain commercial articles
juggle with the facts of science, telling half truths and misapply-
ing the truths that are stated, to say nothing of actual falsehoods.
If these deceptions were practiced only with reference to those
commodities which are the non-essentials of human living, the
case would not be so bad, but our foods and even our medicines
are the subjects of wilfully false claims.

This is forcibly illustrated by the facts contained in a bulletin
lately issued by the Maine Experiment Station on the composi-
tion and cost of cereal breakfast foods. One of these foods to
which the bulletin gives attention is Grape Nuts, a preparation
widely, used and which the makers state is “made by special
treatment of the entire wheat and barley.” The claims for this
food are most remarkable. One is that “the system will absorb
a greater amount of nourishment from one pound of Grape Nuts
than from ten pounds of meat, wheat, oats or bread.” In the
face of this assertion the fact is that one pound of wheat flour
or one pound of rolled oats will furnish practically the same
nutrition as an equal quantity of Grape Nuts. Another claim
is that “four heaping teaspoons of Grape Nuts are sufficient for
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the average meal” when ten times as much is what a man at
moderate work would ordinarily require.

The same bulletin notices certain gluten preparations which
are often prescribed by physicians for diabetic patients. The
value of these gluten foods for such a use lies in the fact of a
very high proportion of nitrogenous material and a low propor-
tion of carbohydrates. Three of these materials commonly pre-
scribed were found to be no more nitrogenous than wheat flour,
whereas they should have contained at least twice as much pro-
tein. In this instance the offense is not against the pocketbook
and stomach of a healthy consumer as is the case with Grape
Nuts, but the life of physicians’ patients may be jeopardized by
claims no less than criminally false.

These cases are mentioned as typical instances of dishonest
advertising practices which are widespread. The inspiring
motive is to sell goods rather than to accomplish worthy deeds
or build up a solid business reputation. Facts are flung to the
winds, truth is ignored and all considerations of business honor
are sacrificed in an attempt too often successful, to deceive the
public.

Then there are husiness practices where silence and not adver-
tising is most fitting. I refer to food adulteration. What can
more emphatically proclaim a blunted moral sense than the sur-
reptitious introduction into cur foods sometimes of substances
which cheapen and sometimes of antiseptics which are a menace
to human health. What is dearer to us than our physical well
being, and yet scores of so-called American business men, for the
love of gain, do not hesitate to contaminate our diet with inferior
and possibly dangerous compounds. These are not men from
the slums, whom good society ostracises, but who sit in high
places ar the social hoard, whose horses and whose footmen are
the admiration and envy of a foolish but sometimes honest com-
mon people. : '

The work done by the Connecticut Experiment Station in
1897 and 1898 is convincing proof that food adulteration is no
myth. Two thousand two hundred and forty-four samples of
materials were examined, 424 of which were adulterated and 123
contained borax, salicylic acid and other preservatives. There
is found glucose syrup in molasses, starch, glucose and coal tar
dyes in our jellies, pyroligneous acid in our cider vinegar, grains
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and chicory in our coffees, cereal grains, ground cocoanut shells
and tumeric coloring in our spices, cottonseed oil in our olive oil,
animal fats in our butter and preservative compounds in our
cream, sausages, codfish, ovsters, catsup, preserves, jellies and
other foods. In most cases these adulterated foods are sold for
pure articles and the labels utter a falsehood.

When charged with these things the rotund and complacent
business man tells you that vou are old-fashioned, that these
deceptions deceive no one, that “everybody does it” and that it
is necessary to fall in with the common custom if any business
is done. What a Juggernaut this creature business is, for it
grinds under its deadly car the commercial honor of a people.
Has a lie a higher market value than the truth? Then the lie
we must use. When New York cheese is the standard, all
cheese must hail from New York, even if the brand be stolen.
When Vermont butter hiad a higher reputation than Maine but-
ter, then no Maine butter appeared in the Boston market. Sar-
dines packed by the French established a reputation in the
markets of the world and now those packed on the coast of
Maine have a French label. = Olives are grown on plum trees and
French peas are produced on American vines. The brand, the
name, the label, which has the highest commercial value is used
whether true or false. This is business and business must be
“pushed” no matter what the effect upon our moral well being.
Shrewdness and sharp methods are exalted and open, square
methods of dealing are cast down.

Occasionally this situation is made clear as with a lightning
flash. Not long ago one of our prominent operators in the busi-
ness world was called before a congressional committee and
when asked if he thought that certain practices of the great busi-
ness combination of which he was the representative were in
accordance with sound business ethics, he was reported to have
answered, “I don’t care two cents for your business ethics.”

But why say more? Perhaps you will ask, Why say so much
when talking to farmers? Because these things are a part of the
farmer’s environment, because it is into the business world where
these practices exist that the farmer’s children will go, because
the same spirit which is potent in the great market places infects
the country village, and hecause in the remedies which may be
applied the farmer has the same responsibilities as other citizens.
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Let us look a little more closely, too, and see whether the secu-
lar spirit and its results are not found in the ranks of agriculture.
To me this spirit is manifested in the unwise economy and
intense thriftiness which dwarfs the best life of so many farm
homes, where adornment, good reading and healthful recreation
are classed as vanities, where the farm dominates the farmer,
where a day is lost if it is not filled with hard work, and where
the fireside conversation is of getting and saving. Moreover,
have we forgotten the experiences of our creameries and cheese
factories in buying milk and do we not remember how we lost
our foreign cheese trade? Must we ask our fruit exporters to
again expose to our vision the middle of a barrel of apples? [
wish the president of the Eastern New York Horticultural
Society could repeat to you the words of an English fruit seller
who addressed this society at a late meeting. It has been stated
to me that this foreign trader reported our American fruit as
having a hard name in the English markets because dishonestly
packed, a statement which is in harmony with facts as known by
New York shippers.

But I will desisi. Already I feel like apologizing to you for
such a display of the worst side of our business methods, espec-
ially when there 1s so much in American commercial life of
which we may well be proud. But how shall we become aroused
to the dangerous tendencies which beset us unless we occasion-
ally strip bare the motives and practices which disgrace our com-
mercial life, unless in all its ugly nakedness we behold the cor-
ruption of our business morals?

But what shall we do? Where lies the remedy? Not in any
one influence or effort, certainly. More than this, it is useless
to expeci that our business or social creeds will be reformed
suddenly. The modes of action of a people are slowly developed
and as slowly modified. ‘The moral standards to which we con-
form, like systems of public education or like the formulas of
the church, are not struck into existence by a single blow, but
are built through a process of growth. We must look then to
those constructive forces which in the home, in school education,
and in social relations are active and potent in the formation of
character; for we must never forget that the attributes of a peo-
ple are simply the resultants of individual units of sentiment and
conviction.
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I ask your indulgence, therefore, while I bring to your atten-
tion as my concluding topic the relation of the school to our busi-
ness and social welfare. This factor in education stands next
to the home in the demands which it makes upon the time and
attention of our young people. From the day when the child
enters the schoolroom until he graduates from the high school,
nearly one-fourth of his waking hours are spent under tuition in
the branches which are accepted as essential. This instruction
is very properly regarded as of prime importance. Parents
make great sacrifices in order that their children may receive all
the educational advantages provided by the State. We of this
nation boast that every child in its borders has furnished to him
at public expense the fundamentals of a liberal education. We
fervidly exalt the little red schoolhouse as the conserver of our
democratic ideals and liberties. We point with pride to the fact
that from this temple of learning, though sometimes built of logs
and exceedingly humble, have gone forth statesmen, lawgivers
and poets. This is well. No cne would see this institution cast
down from the high pinnacle where we have placed it.

But on the other hand, I am inclined to question whether our
public schools are doing for us what we seem to think they are,
and I am skeptical as to their present value in helping to main-
tain high political and social ideas. The moral value of a mere
acquaintance with a certain range of facts is not evident. It is
quite probable that the boy who knows much about numbers or
grammar or geography, will consent to lie or cheat or steal as
quickly as the lad who is more ignorant of these subjects. The
rules of arithmetic or the science of language carry with them no
hint of moral obligation, and while the child who becomes
familiar with these branches is made mentally stronger, he is not
necessarily more keenly alive to distinctions of right and wrong.

There is a wide difference between intellectual development
and moral culture; and with this fact staring us in the face we
have vastly more to fear on the part of our citizenship from a
lack of loyal discrimination in matters of obligation and duty
than from ignorance or from mental crudeness. We are justi-
fied, I believe, in asking whether this endless mechanical drill in
the traditional subjects of the school curriculum, followed by
examinations which are largely severe tests of memory, is accom-
plishing for individual and social character what should be
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demanded. If moral fiber is needed in upholding the essential
framework of the political and social institutions of civilization,
is it unreasonable to expect that so costly and absorbing an effort
as our public instruction shall contribute to its formation ?

How can this end be secured? This is an exceedingly diffi-
cult question to answer. There is one fact, however, that is well
worth our consideration, which is the extreme secularization of
our schouls. The Roman Catholic declares that our schools are
Godless, and if this means that they are divorced from sectarian
teachings such criticism is the loudest praise. But is there not
a germ of truth in the Catholic’s assertion? In our anxiety to
free our skirts from even a taint of the union of church and state,
have we not passed to a dangerous extreme in excluding all con-
sideration of moral relations* The fundamental principles of
ethics are not out of place in a course of study, for the obliga-
tions of the individual to his neighbor, to government and to
society are not exceeded in importance by any subject whatever.
In fact all teaching should be directed toward the cultivation of
high thought and purpose. He who instructs in science and
who does not cause his pupils to gain an abiding faith in the
eternal verities has failed in his privilege and duty. History
should be to the learner something more than a succession of
events, for out of it the young mind should read the inevitable
triumph of right and the certain defeat of wrong. Literature
should cultivate fine sentiment and civic patriotism, so that the
eves shall fill with tears and the heart swell with indignation at
the story of wrong and oppression.

The child should be made to see in nature’s wonderful
resources not an opportunity to satisfy greed but her beauty, and
her method should speak to him of beneficent purpose and of
high destiny.

We should have a care lest this secular spirit that is abroad
shall seize upon the school and wither the fresh foliage of our
civilization and dry up the fountains of our noblest aspirations.
To this end our teachers must be something more than profes-
sional experts. The standards by which we test their fitness to
give sound education should include more than a mere knowl-
edge of facts or an acquaintance with the latest pedagogical
technics. These instructors should see in every young mind a
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responsive and fertile soil where may be sown the seeds of truth,
high sentiment and moral purpose, each to spring up and fruit
after its kind. They should strive to build into the body of our
citizenship the enduring and invincible fiber of truth, justice and
patriotism. To do this is a high and responsible office and it
should have its adequate reward of wages and of honor. Has
the state thousands to spend on its commercial enterprises?
Then it should piace millions at the service of its children who
are to be the fathers and mothers and citizens of the coming
century. .

Emerson once wrote that “in every age of the world there has
been a leading nation.” It may be that in the providence of
God this nation is to enter into the honor and responsibilities of
this leadership. TIf this is to come to pass, it behooves us with
patriotic zeal to lay broad and deep the solid foundations of truth
and noble ideals upon which shall be built the ever enlarging
structure of a twentieth century civilization.

SOME RECENT INVESTIGATIONS UPON THE
SECRETION OF MILK.

By Cuas. D. Woops, Director, Maine Agricultural Experiment
Station, Orono.

To the dairyman all that is of practical importance in milk
secretion centers around the quantity and the quality of the milk.
Experimental inquiry has been very active along these lines dur-
ing the past ten or fifteen years and the chief embarrassment in
attempting a summary of what has been undertaken and the
results which have been obtained is the abundance and the
variety of the data. The Station publications are replete with
such results and in the paper which follows, the attempt is made
to put in a compact and easily-to-be understood form the more
important conclusions which have been reached, and some of the
data upon which they rest. Desirable as it would be to insert
references as to the authorities quoted, the limits of a popular
paper will not for the most part, allow of such reference, and for
the most part quotation marks are also omitted.
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THE UDDER OF THE COW.

The udder of the cow consists of two glands lying horizontally,
side by side separated by a layer of tissues which help to support
them. ‘The glands are distinct from each other, as may be noted
by examining the under side of the udder where the furrow
separating them will be found. FEach gland ordinarily has two
teats on its lower side through which the milk may be drawn
from that particular gland. FEach of the four teats draws the
milk from what is usually termed a “quarter” of the udder.
The two teats on the same side of the udder are from the same
gland. As the glands are distinct from each other, so in a
measure are the “quarters.” For example, it frequently occurs
that cows have garget in one “quarter,” while the other teat from
the same gland, milks freely and appears healthy.

If an udder be dissected it appears somewhat spongy and
pinkish, having numerous holes or canals, much like a sponge.
When cut, milk escapes from the incision. Within each teat is
a cavity from which the milk is drawn through the teats. At
the lower end of each teat a small muscle encircles the outlet to
prevent the escape of the milk. FEach of the glands of the udder
is composed of a quantity of structures somewhat resembling a
bunch of grapes. That which may be considered to represent
the bunch is called the lobe, the lobule corresponds to one grape
and the alveoli are the smaller glands or ducts within the lobule.
The alveoli are exceedingly small and can be seen only under a
microscope of high power.

The actual secretion of the milk goes on in the alveoli. Exactly
how the milk is secreted is not known. It is usually supposed
that the process of milk secretion is two-fold; that one is a
breaking down of the cells in the alveoli which form the fat of
the milk, and the remainder of the process is purely a secretive
one, much as saliva is formed in salivary glands. The assump-
tion is sometimes made that in the milk glands of the cow, there
are as many different and more or less independent forces at
work as there are constituents of the milk and that each of these
forces provides for the formation of a single constituent of the
milk. A theory which seems to have a greater acceptance at the
present time is that the milk glands are possessed of forces which
are first of all directed to the formation of milk fat, and the other
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milk constituents, casein, milk sugar, mineral matters, etc., occur
in a sense as by-products.

Bearing upon the above it is a well-known fact that as the
period of lactation advances there is a marked diminution in the
activity of the milk glands, and this effects the secretion of fat
proportionally less than that of the other milk constituents. It
is also well known that fluctuation in the regular flow of milk
during lactation usually more largely affects the secretion of the
fat and it is also frequently observed that to a certain extent the
milk yield seems to be determined by the relative tendency of the
milk glands to secrete fat.

However the milk may be secreted in the alveoli it seems to be
well established that the milk finds its way through channels of
the alveoli into the lobules and from there into the lobes and
thence into the ducts where it is conveyed into the milk cistern
above the teats.

THE MILK VEINS,

The nervous system of the cow is closely associated with the
production of the milk. When the teats are stimulated either
by the hands or the sucking of the calf, the nerves surrounding
them become irritated, and through these the nerves of the
secreting glands within the udder are excited, causing their con-
traction and the discharge of their contents. The action of the
blood vessels and veins is affected by the activity of the nerves;
ordinarily the greater the capacity of the arteries and veins con-
nected with the udder, the larger the milk secretion will be.
This shows the importance of securing cows with a strong
development of the arteries or veins of the udder and abdomen.
An examination of the belly of a good dairy cow reveals thereon,
extending from the udder along each side, a milk vein one-half
inch or so in diameter. 'The milk veins, at the point most distant
from the udder, pass through what are called the milk wells in
the walls of the abdomen. These openings through which the
veins pass should be of good size so as to premit a strong flow
of blood through them. As a rule, the greater the milk secreting
power of the cow, the larger and more twisted of outline will
these veins be.

While experts are able to judge from the general build of a
cow much as to her capacity as a milker, the various rules or
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“points” which have been laid down for judging the merits of
milch cows are of themselves uncertain. While the form of the
udder is important, as also the size of the milk vein, a large, well-
formed udder is not always a sign of productiveness.

The best cow in the Province of Brandenburg, Germany, as:
shown in milking trials lasting for a year, was small and
unsightly in appearance and gave no external indication of so
great productiveness. While the characteristics of the dairy
cow, as regards conformation, temperament, etc., are helpful,
intelligent breeders and feeders are exacting from their cows,
at least a certain yield of milk per year of quality that will assure
them a profit in their keeping. The use of the scales and the
Babcock milk fat testing apparatus is of far greater value for
determining the capacity of a cow than all the milk “signs”
imaginable.

THE NUMBER AND SIZE OF FAT GLOBULES.

The fat is secreted in globular form and the size of the fat
globules in the mi'k are of great practical importance, since as
a rule the larger the globules the cleaner will milk skim and
cream churn. Studies on the number and size of the globules
show that as a genera! rule there is a steady increase in the num-
ber of the small globules and a decrease in the large globules
as the period of lactation advances. From tests made in frac-
tional milking it is learned that there is an increase in the number
and size of the fat globules from the beginning to the end of
milking.

There is an almost incomprehensible rapidity in the secretion
of the giobules. Assuming the milk secretion to proceed uni-
formly throughout the day, in the case of twenty-three cows
giving a little less than twenty pounds of milk, there was an
average secretion of 138,270,000 globules per cow per second.
A study of the size of the globules at the Pennsylvania Station
showed the relative size of the globules to vary more uniformly
with the total yield of milk than with any other factor. In
general, a decreased milk production is accompanied by a
decrease in the average size of the globules and an increase in
milk production from any cause is accompanied by an increase
in the average size of the globules. The influence of the quality
and the quantity of food upon the size of the globules appears
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to be indirect, the real cause being the variation in milk produc-
tion. If this is true, and the hypothesis is well supported by
observations, the method of feeding so as to produce the largest
globules is the same as that required to produce the largest
possible yield of milk consistent with keeping the cow in a
normal condition.

IS THE FAT OF MILK A SECRETION?

Until recently the formation of fat has been commonly
regarded as a result of a degeneration or breaking down of the
epithelium cells of the gland. It has recently been shown that
from the construction of the cells this position is untenable
and that the formation of fat is not due to fatty degeneration
but rather to an infiltration of fat which the cells extract from
the circulating supply of blood and lymph. The cell secretes
or separates the fat itself by extracting it out of the fluids fur-
nishing it and no breaking down of the cells takes place. This
is not a mere transudation of the fat, as it may be and usually
is very materially changed in character by the alveoli.

THE REGULARITY OF MILK SECRETION.

With the idea that the fatof milk was theresult of the breaking
down of the cells themselves, the thought that milk formation
went on more largely at the time of milking than at other times
was common. In experiments with Holsteins, Jerseys, Guern-
seys and other dairy breeds, when the cows were milked at
intervals of 12 hours each it was found that the weight of milk
secreted from 5 P. M. to 5 A. M. was the same as that secreted
frcm 5 A. M. to 5 P. M. The average amount of milk in these
trials and its composition is shown in the following table:

Morning’s milk. Night’s milk.
Yield .....ovvveientn 700 lbs. .696 1bs.
Water ... 86.25 per cent. 86.39 per cent.
Solids vt 1375 7”7 1361 7”7
"Fat ooovveiiiit 426 77 422 7 7

This and similar studies upon the uniformity of milk secre-
tions seem to warrant the belief that the milk is formed con-
tinuously and uniformly. The flow of milk at the time of
milking is usually much greater than the capacity of the milk
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cistern, but this is readily accounted for, as the irritation of the
nerves causes the contraction of the wall of the glands and milk
ducts.

THE SOURCE OF THE FAT OF MILK.

As long as the theory that fat of milk was formed from the
fatty degeneration of the milk gland, and that it was not a secre-
tion, prevailed, it was thought that the fat of the milk could not
be directly derived from the fat of the food. Many experiments
seemed to conform with this view and it was consequently gen-
erally held that the fat of milk was derived from body fat. At
the same time it was held by many that the supply of fat in
food was always sufficient to more than account for the amount
of fat in the milk secreted. The predecessor of the present
director of the New York Station compared in the case of a
large number of cows the amount of fat in the milk with that
in the food and concluded therefrom: “It would seem that
until strong proof shall be submitted that the fat of milk is
derived from other constituents of the food, its source at present .
must be held as the fat present in the food of the animal.”

In experiments with a dog fed in different periods with nitro-
genous and carbonaceous rations to which fat treated with iodin
was added, it was found that a very considerable amount of
the iodin fat was transmitted to the milk. In one case 23 per
cent of the fat of the milk was iodin fat, while in a period imme-
diately following in which no iodin fat was fed, 6 per cent of
the milk fat was iodin fat which must have been derived from
the body supply. These experiments indicated that body fat
may be drawn upon for the production of milk fat, but that
under like conditions the fat is mere likely to be derived from
the food fat.

By investigation it has been clearly shown that both protein
and carbohydrates of food might be the source of body fat.
The experiment which seems to indicate clearly that the carbo-
hydrates may also be the source of milk fat was made by the
present director of the New York Station and it is so important
in its bearing on this question that a quite full abstract of the
experiment is here given.

A cow fed during ninety-five days on a ration from which
the fats had been nearly all extracted continued to secrete milk
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similar to that produced when fed on the same kinds of grain
and hay in their normal condition. The vield of milk fat during
the ninety-five days was 62.9 pounds. The food fat eaten during
this time was 11.6 pounds, 5.7 only of which was digested;
consequently at least 52.7 pounds of the milk fat must have had
some source other than the focd fat.

The milk fat could not have come from previously stored body
fat. This assertion is supported by three considerations: (1)
The cow’s body could have contained scarcely more than sixty
pounds of fat at the beginning of the experiment; (2) She
gained forty-seven pounds in body weight during this period
of time with no increase of body nitrogen, and was judged to
be a much fatter cow at the end; (3) The formation of this quan-
tity of milk fat from the body fat would have caused a marked
condition of emaciation, which, because of an increase in the
body weight, would have required the improbable increase in
the body of 104 pounds of water and intestinal contents.

During fifty-nine consecutive days 38.8 pounds of milk fat
was secreted and the urine nitrogen was equivalent to 33.3
pounds of protein. According to any accepted method of inter-
pretation, not over seventeen pounds of fat could have been pro-
duced from this amount of metabolized protein.

As to the source of milk fat, the conclusion is reached that
in these experiments the milk fat was produced, in part at least,
from carbohydrates, as previous experiments have demonstrated
to be the case with body fat.

The quantity of milk solids secreted bore a definite relation
neither to the digestible protein eaten nor to the extent of the
protein metabolism. The extent of protein metabolism seems
to be iniluenced mainly by the protein supply rather than by
the quantity of milk solids secreted.

Neither a deficiency in the protein of the ration nor a
depression of the digestible nutrients to about 5.5 pounds per
day caused the cow to produce poorer milk. The only apparent
effect was in changing the quantity of product. The changes
in the proportion of milk solids were due almost wholly to
changes in the percentage of milk fat.
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THE RELATION OF TIE NERVOUS SYSTEM TO MILK PRODUCTION.

Can the brain or nervous system of a cow affect her yield
nf fat, and if so, in what ways and to what extent, is the inter-
esting question that has claimed the attention of many investi-
gators. That cows have more or less power to “hold up” their
milk is well known, but to what extent she may at will affect
the actual secretion is not sc clear. A comparison between the
amount of milk drawn from a cow by a man and a calf was
quite largely in favor of the calf. When cows are milked one
teat at a time, both the vield and quality, at least for short
periods, are decidedly affected. The yield of fat in such trials
fell off from one-fourth to one-third of the yield when milked
in the usual way (both teats from the same gland at the same
time). ‘Tests made upon these subjects indicate that change of
milker, manner of milking, and change of environment all
exert a more or less decided influence, temporarily at least, on
the quantity and quality of the milk produced, the fat being as
a general rule more sensitive to such changes than the other
ingredients or the total yield of milk. In tests in which cows
were milked in from three to four minutes and double that time,
the yield of milk seemed to be very little affected, but in every
case richer milk was produced when the cows were milked fast
than when they were milked slowly. Many studies by different
investigators on the effect of the frequency of milking and the
studies of fractional milkings seem tc justify the following
statements:

The secretion of any single ingredient, as fat, is not affected
by the act of milking.

No considerable formation of milk takes place during milking.

Too frequent milking and allowing the milk to remain in the
glands too long, both tend to diminish the secretive activity of
the glands.

The process of milking in itself is without effect on milk
production. Frequent milking, within certain limits, may result
in an increased preduction of milk, not through the act of milk-
ing itself, but through the emptving of the glands.
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EFFECTS OF TEMPERATURE AND WEATHER ON MILK SECRETION.

The effect of warmi quarters upon milk production is uncer-
tain. In a warm stable there is rather more milk and butter
fat, on the average, than in an unwarmed stable, but in the
climate of New England the increased production will not nearly
pay the cost of heating. 'The most certain effect brought out
by these experiments is the lowering of the percentage of fat
in the milk in the warm stable. With moderate artificial heat
better ventilation can be secured, without making the stable too
cold for the comfort of its cccupants, than is possible without
artificial heat.

In experiments upon the effect of warming the water used
for cows, it was found that there was an increase of five to eight
per cent in yield of milk and butter fat with water at seventy
degrees F. on that at thirty-two degrees. On the average more
warm water was drank.

From studies upon the effect of weather upon milk production
with many animals over long periods of time, the following
summary fairly represents the case:

There seems to be a general tendency of the quality of the
milk to become richer in fat content when ‘the temperature is
falling, and less rich during a rising temperature.

Concerning the changes in the milk occurring simultaneously
with storms, if these changes are considered to be due to the
effect of rain storms, they seem to indicate that cows in flush of
milk on pasture feed give as much or more milk and of just as
good quality in bad weather as in fair weather, and that when
the storm is over thev give a less quantity of richer milk. The
cows do not appear to make any change in quantity or quality
of milk on the approach of a storm, and no connection is trace-
able between the storms and the pounds of butter fat produced.

EFFECT OF EXERCISE AND FATIGUE ON MILK PRODUCTION.

It is found that with moderate work (not exceeding two hours
a day) the yield of milk is decreased, the decrease being due
to a decrease in the water content of the milk, as the mitk was
more concentrated when the cows were worked. The principal
effect is on the percentage and total amount of fat, both of which
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are increased. There is a decrease in all of the constituents
of the solids except the fat, and especially in the case of milk
sugar. Seven German experiments are reported in which a
number of cows were driven a considerable distance, in some
cases up a mountain, and the milk analyzed for a number of
days before and after the trip. These experiments were made
on different cows, in different parts of the country (Germany)
and under varying conditions. They all showed that heavy
exercise influenced both the quantity and the quality of milk.
The quantity of milk diminished, and also the absolute amount
of milk constituents. This decrease was more or less noticeable
in the first milking after the trip, according to the severity of
the exercise, and was much more noticeable in the second milk-
ing. The water content decreased in the first milking and more
in the second milking, then gradually returned to the normal.
The casein content increased in the first milking, remained about
the same in the second milking, and then gradually sunk to the
normal. The fat content was much increased in the first milk-
ing, according to the severity of the trip, was still larger in the
second milking, and then gradually sunk to the normal. The
sugar content decreased in the first milking and usually rose
again to the normal in the second and following milkings. The
ash content was noticeably higher in the first milking after the
trip, and then sunk tc the normal.

In two cases the effects of fatigue are reported where ten
cows were driven ten miles and shipped fifty miles by railroad.
While considerable individual variation was observed, on the
average the quantity of milk was lower as an immediate
result, but normal flow was nearly restored by the end of the
second day. The fat percentage dropped during the first day
and was decidedly increased the second day, remaining a little
high during the next few days, as compared with the flow of
three weeks later. Solids-not-fat averaged about the same,
except for the second milking. *“It seems safe to conclude as
a result of the two tests that fatigue tends to lessen the milk
flow temporarily, to affect variously its quality for the first one
or two milkings, and to raise the quality for a while after the
second milking.”

The above cited results all agree in pointing out that causes
and circumstances affecting the nervous system have marked
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effects, at least temporarily, on milk secretion. Usually circum-
stances which affect the animal unpleasantly decrease produc-
tion. In these cases the fat is the constituent most considerably
affected. Most of the experiments upon this class of subjects
are of short duration and there seems to be a tendency under
longer continuation of the conditions for the cows to adapt
themselves to the change and gradually. return to their usual
secretion of milk.

COMPOSITION OF AND VARIATIONS IN QUANTITY AND QUALITY
OF MILK.

As is well known, milk consists of water, casein and albumen,
fat, milk sugar and mineral matters. The exact amounts of
these different constituents in case of different herds, and differ-
ent periods of lactation, vary within wide limits. As has been
stated several times in this paper, the fat is the most variable
as well as the most valuable of these constituents. So far as
the quantity and quality (as measured by the butter fat) are con-
cerned, the following statements seem to be justified by observa-
tions which have been made with a large number of cows of
many herds for numerous periods of lactation :*

All cows shrink in quantity of milk as they get farther from
calving. If they are farrow, this shrinkage in quantity is
accompanied by almost no change in quality, even until they
go dry, provided they are still farrow. If thev are in calf the
milk increases in quality as it decreases in quantity ; this increase
is slight, only one-twentieth during the first six months after
calving, but becomes quite pronounced just before the cow
goes dry.

The milk of a cow for the first few days or weeks after calving
is very variable in quality. On the average it is thinned just
after calving, becomes slightly richer during the next two weeks,
and then holds almost uniform in quality for the next four or
five months.

Cows vary in the quality of their milk from one milking to
the next, and from day tc day, the quality rising and falling

* A quite full discussion of this subject can be found in the report of
the Vermont Station for 1805, pp. 157-186.



104 BOARD OF AGRICULTURE.

without apparent catse. Such changes are usually within one
per cent of fat, but it is probably possible that cases may occur
of a doubling in the richuess of the milk during different times
in the same period of lactation.

The following illustrates the variation in percentage of fat
which may occur in the milk of cows from day to day: The
mernings’ and nights’ milk of a Jersey cow was analyzed on
eight consecutive days, the food, environment, and time of milk-
ing being exactly the same each day. The highest percentage
of fat found was 5.32 and the lowest 4.45, a difference of .87
per cent. The variations which may occur from day to day
in the composition of the mixed milk of a herd are illustrated
by analvses of the mixed milk of a herd of thirteen cows for
a period of thirty-two days. The percentage of fat ranged from
3.62 to 4.59, an average of 4.19, and the amount of fat from
6.48 to 11.78 pounds per day.

Just after calving the milk is poorer in fat, and in solids not
fat, than just before the cow goes dry. Most cows give about
the same quality of milk year after year, beginning with this
quality at the first calving. There is no general tendency for
the milk to become either richer or poorer as the cow grows
older.

From one calving to the next, cows may be expected to vary
the general quality of their milk not much more than a sixth of
one per cent of fat, and scarcely ever will show an average
variation of more than a quarter of one per cent.

EFFECT OF FOOD ON QUANTITY OF MILK.

There is a unanimity of opinion by practical men and scien-
tific men alike that the food has a greatly determining effect
upon the quantity of milk secreted. Feeding an insufficient
ration under otherwise like conditions always decreases the
amount of milk secreted. Abundant experiments indicate the
importance of maintaining a proper ratio between the flesh-
forming (protein) constituents of the food, and the energy-
producing constituents (the fats and the carbohydrates). The
standard prepared by Wolff calls for each 1,000 pounds of live
weight, 2.5 pounds digestible protein and sufficient digestible
carbohvydrates and fats so that the ration shall have a nutritive
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ratio* of 1:54. The standard suggested by the Wisconsin
Experiment Station calls for 2.15 pounds digestible protein and
sufficient fats and carbohydrates to make a nutritive ratio of
1:6.9, and the Storrs Station suggests a ration containing the
same amount of digestible protein (2.5 pounds) as the Wolff
ration and slightly more digestible fats and carbohydrates so
that the nutritive ratio is 1:5.6. Just what the size of the ration
should be and what its nutritive ratio in order to get the best
results is a matter of uncertainty, but that the size of the ration
and 1ts nutritive ratio are the determining factors on yield of
'milk is generally accepted. It seems to be well established also
‘that dry fodders do not give as large a milk flow as succulent
foods. At the Halle (Germany) Station it has been found that
the milk flow increases regularly with the increase of watery
foods until the water is carried above 100 pounds per 1000
pounds live weight a day. T'o avoid misunderstanding on this
‘point it should perhaps be added that the results of experiments
against feeding meals wet up with water (“slops”) seem to
'show a decrease in the milk vield without affecting the quality
of milk. In the case of cows changed from barn to pasture it
has been repeatedly found that there is a marked increase in
milk flow notwithstanding that most of the herds had grain
while in the barn and none while on pasture. The increase
which comes when the pastures are dry in the late summer from
the feeding of corn fodder is marked and well known. Time
and space will not permit a summary of the work along the
lines of the effect of food upon the quantity of milk secreted,
but the following results are typical of the reports of most exact
feeding tests on the subject:

EFFECT OF RATIONS OF VARVING NUTRITIVE RATIOS ON THE
SECRETION OF MILK.

The animals were fed in four periods. First, the nutritive

ratio of 1:8.2; second, the nutritive ratio of 1:5.4; third, the

nutritive ratic of 1:4.2; and fourth, the nutritive ratio of 1:8.2,

*The nutritive ratio is the ratio of the protein to the fuel constituents
of the food, and is found by dividing the sum of the weight of the
digestible carbohydrates and two and one-fourth times the weight of
the digestible fat by the weight of the digestible protein contained in
the ratio.
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the same as the first.  All three rations contained practically the
came amount of dry matter and very nearly equal amounts of
digestible non-nitrogencus matter. Cows were milked three
times daily and daily analvses made of the mixed milk of each
cow. There was little variation in weight from day to day.
There were no changes in the percentages of fat which could
pe attributed to changes in the food. In the amount of milk
and the total amount of fat, there were marked. changes.

In the case of each cow the absolute yield of milk and fat
increased with the increased protein consumption, this being the
greatest with the change from the first to the second ration.
When in the fourth period the cows were changed back to the
wider ration, they all shrunk in the yield of milk and fat.

There was a gain in weight on the rations of the second and
third periods, and a loss on that of the fourth period. The
results show that it i1s possible by rich feeding to maintain a
vield of milk and fat well up to the end of the period of lacta-
tion, and that on the whole liberal rations, and especially, rations
richer in protein than Wolff’s standards were the most advan-
tageous.

LEHMANN'S STANDARD RATION FOR MILCH COWS.

The experiments in this country and abroad seem to indicate
that for the production of milk there is need of a liberal pro-
portion of protein in the food. Just why so much protein is
necessary, physiology is not vet able to clearly explain. It has
been suggested that the influence upon milk secretion of an
abundant supply of digestible protein in the ration is due to the
influence of protein upon metabolic activity rather than because
so much is needed to form milk solids. Whatever the explana-
tion, the fact seems fairly well established that a liberal supply
of protein is favorable tc increase in the amount of milk secreted.

The feeding standard prepared by Wolff thirty years ago was
modified by him from time to time in accordance with the teach-
ings of experience and experiment. Recently Dr. Lehmann
has made changes in this standard for milch cows so as to pro-
vide rations fitted to the actual milk production. In these
standards he has made the ration narrower as the amount of
milk secreted is larger. The standard rations as prepared by
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Dr. Lehmann for cows per 1,000 pounds live weight with differ-
ent milk yields are as follows:

Milk per cow Carbo- Nutritive
per day. Protein. Fat. hydrates. ratio. 1-
11 lbs. 1.6 lbs. .3 1bs. 10.0 lbs. 6.7
16 7 20 7 4 " 11.0 7 6.0
22 7 25 7 .57 130 7 5.7
27 7 3.3 7 60 130 7 4.5

EFFI)CT OF FOOD ON QUALITY OF MILK.

The question of the effect of food upon the composition of
milk has called forth a variety of opinions and much experi-
mental work, and is at present regarded by many as unsettled.
In the opinion of most investigators, after a certain point is
passed food is only of secondary importance and the quality of
the milk depends upon the natural capacity of the animal and
the glands for secreting milk. By some investigators and by
many practical feeders this point is not considered as settled.

CAN THE PERCENTAGE OF FAT IN MILK BE LOWERED BY SCANTY
FEEDING ?

In the case of short periods (ten days to three weeks) the
results of the experiments seem to be entirely consistent with
the conclusion that scant feeding or the feeding of unbalanced
rations exert an entirely insignificant influence on the fat con-
tent of milk. The results of all of these experiments which
have come to my notice are summed up in the following con-
clusions of one such test:

The animals were fed for two weeks on rations which were
insufficient. The cows lost in weight, and in some cases there
was a slight shrinkage in yield cf milk, but the composition
remained practically unchanged, indicating that it is the flesh
of the animals that first declines when the aliment is insufficient.

In the case of long continued scantily and poorly balanced
feeding, it seems to be clearly established that the fat content
of the milk may be materially reduced below the normal. This
is illustrated by observation upon cows in Norrland. During
the period from January to May, Norrland cows are in general
fed only a meager allowance of marsh hay and are therefore in
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a very poor condition when turned out to pasture in June. The
results of about 2,000 analyses of these periods of feeding show
that on rich pasturage their milk carried from 2.65 to 5.8 per
cent with an average of 4 per cent of butter fat, and that on
scant stable feeding the milk carried from I1.10 to 4.6 per cent,
with an average cf 3.25 per cent of butter fat. In discussing
these results the author concludes that the fat content of milk
cannot be increased at will by increasing a normal ration, but
on the other hand that’it can be greatly decreased by scant and
poor rations, If a change is made from a deficient to a normal
ration, the fat content of the milk will again be raised to the
limit determined by the inherent qualities of the individual cow.
‘This point is more or less generally accepted and is of practical
importance in the case of ordinary feeding only as it indicates
that cows may be below their normal for some reasons and that
a proper ration may apparently increase the percentage of fat
when in reality it is only bringing the animals up to their normal
quality of milk.

CAN THE PERCENTACE OF FAT BE RAISED BY LIBERAL FEEDING?

Up to the publication of a paper by, Soxhlet in 1896 there was
little iversity of opinion among American investigators on this
subject. It was generally accepted that the addition of nutrients
to an already normal raticn would not increase the percentage
of solids in the milk or the percentage of one or more of the
constituents of the solids. Hundreds of feeding experiments
with cows on different rations have been made in which the
milk has been analyzed and exact records of the percentages
of fat have been kept. These tests have been made with all
kinds of feeds and with a very general aoreement that changes
of feed when cows were previously well fed were without effect
on the composition of the milk. The general opinion among
investigators, at home and abroad, is illustrated bv the following
abstracts from the results of feeding experiments in many coun-
tries with many animals:

A Danish investigator speaking of extensive feeding experi-
ments in Denmark savs in substance, the experiments prove that
the feed under practical conditions, as found in this country,
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exerts an entirely insignificant influence on the fat content of
the milk.

Another investigator says: The complete chemical analyses
of the samples of milk from the different lots failed to disclose
any ‘decided difference in the composition of the milk attributable
to the different concentrated foods fed, and the author therefore
concludes that in the comparative feeding trials with milch cows.
now continued for seven consecutive years at this station, in
which 1,639 cows have been included (separated into 161 lots
on ten estates in different parts of our country) it has been
found over and over again that the changes made in the food
of the lots have had practically no influence on the chemical
composition of the milk. In these experiments grain has been
fed against roots, against oil cake, and against wheat bran or
shorts; grain and oil cakes have been fed against roots, or roots
have been fed as an additional food.

An investigator in Scotland speaking of the results of his
experiments says: These experiments plainly indicate that
while many foods appear to have a tendency to enrich or impov-
erish the milk, still neither effect is permanent, the inclination
after a time being for the milk to return to its more normal
composition.

The consensus of American investigators on the effect »f
different rations is illustrated in the discussion of the resul:s
of a feeding experiment which may be conciselv stated as fol-
lows:

About five per cent more milk was produced on two pounds
and ten per cent more on 2.5 pounds of protein daily, than
when the animals received 1.5 pounds each. The quality of the
milk was scarcely changed.

Such was the situation in 1896 and the subject would have
been considered closed, with the evidence all in and verdict
rendered had it not been that in that year a distinguished wer-
man investigator published a brief account. without giving the
data, of experiments in which the percentage of butter fat was
materially increased in milk by feeding tallow in the form of
emulsion. In this paper Prof. Soxhlet pointed out that in some
of the experiments which have heen regarded as conclusive on
certain points and which have had much to do with shaping
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_the general opinion of the effect of food on milk, rations were
fed which were less digestible than was assumed, i. e., that the
particuiar substances tested, like fat, were added to the basal
ration in such form that they were not digested by the animal.
Hence, no effect could be reasonably expected. His investi-
gations lead him to believe that there is no direct transmission
of fat from the food to the milk, as some have held; but that
normal milk fat is a product of the activity of the lacteal glands,
and that its source is the body fat of the cow. The fat of the
food affects the secretion of milk fat by replacing a part of the
body fat, and thus causes a transmission of the body fat to the
milk. He is confident that the fat of the food can effect a
one-sided increase in the fat content of the milk; but he states
that fat is the only food constituent capable of doing this.

The first brief account of Soxhlet's work is all that has been
given, and whether the experiment was confined to one cow
and whether the reported increase in yield of fat was continued
more than for a few days is not known. As the result of the
publication of this experiment a renewed interest was taken in
the subject and numerous experiments have been made. While
the later findings are not in accord with Soxhlet’s results, they
are of sufficient interest to warrant a brief review, particularly
as they have led to a series of experiments on the effect of fat
in food upon butter, which is discussed further on.

Tallow feeding at the New York Cornell Station resulted as
follows: Five cows of different ages kept at pasture were fed
a ration of equal parts of wheat bran and cotton seed meal, with
the addition of cornstalks, silage, or hay when the pastures
began to fail. For ten weeks they were given tallow in addi-
tion, beginning at the rate of four ounces per animal daily, and
gradually increasing the amount four ounces at a time until
each cow was eating two pounds daily. Similar experiments
were carried out with five two-year-old heifers which had
recently calved, and a winter trial was also made with five two-
‘year-old heifers which had recently calved.

No difficulty was found in getting the animals to eat the
tallow. ‘The health of all the animals remained good, and no
appreciable change in live weight took place. There was no
marked change in the percentage of fat and yield of milk in
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the period when the cows were on a full feed of tallow. While
there are slight variations in the percentage of fat, they rarely
reach 0.5 per cent, and, what is of more significance, they are
not uniform. Some of the cows gave richer milk and some
poorer on a full feed of tallow than they did before or after.

In experiments at the New Hampshire Station, the first effect
of feeding oils was to increase the fat in the milk. The sharp
increase in fat was followed by a decrease until the milk again
reached its normal composition. The results of this work are
summarized as follows:

The first effect »f an increase of fat in a cow’s rations is to
increase the per cent of fat in her milk. With the continuation
of such a ration, the tendency is for the milk to return to its
normal condition. The increase in fat is not due to the oils
but to the unnatural character of the ration. The results in
this experiment tend to confirm the conclusions that the com-
position of a cow’s milk is determined by the individualitv of
the cow, and that although an unusual food may disturb for a
time the composition of the milk, its effect is not continuous.

The results of German experiments suggested by Soxhlet’s
results show that the percentage of fat in the cow’s milk as a
rule increased during the first four to six days of oil feeding,
in single cases nearly one per cent; after ten to twenty-five days,
however, the fat content again became normal, in spite of the
fact that the oil emulsion feeding was continued. The yield of
milk and of fat changed with the oil feeding in the same manner
as the percentage of fat in the milk. Another German investi-
gator finds as the result of experiment that the fat content of
tke milk was increased at first by feeding large quantities of
oil in the form of an emulsion, but later on no increase took
place; the milk, on the contrary, dropped to its previous normal
fat content, depending on the individuality of the cow.

These experiments on the whole indicate that the effect of
even very abnormal food materials is not to permanently alter
the composition of milk, and one is forced to the conclusion that
Soxhlet published prematurely the results of too short experi-
ments. The final conclusions thus far reached indicate that the
further addition of nutrients to a normal ration has little or
no permanent effect upon the percentage of fat in the milk. The
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results of these experiments and others of similar kind are
making clear the necessity of using long (four weeks or more)
feeding periods and the unreliability of conclusions based upon
a test of only a few days duration.

EFFECT OF FOOD ON BUTTER AND THE COMPOSITION OF
BUTTER FAT.

The experiment reported upon by Soxhlet which led to the
feeding of oils and fats stimulated a study upon the relation
of the character of the fat of the food and that of the milk,
and tends to throw some light upon the source of the fat of milk.

Investigations by the Stations made nearly ten years ago
agreed in giving conclusions of which the following are typical:

The tendency of butter to melt during hot weather may be
influenced by the kind of food, and also the degree of hardness.
may be affected.

A mixture of cottonseed meal or linseed meal with corn meal
and wheat bran, especially the cotton-seed meal mixture, pro-
duced butter less easily melted and of a more solid appearance-
than did the peas and barley. .

Gluten products containing large percentages of oil produce:
soft butter. Gluten meal tends to make soft butter, while cotton-
seed meal tends to make a hard butter. The hardness of butter
seems to depend more upon the character of the food than upon
its nutritive ratio.

The recent feeding of oils and fats as large parts of rations.
has given results upon the comiposition of the fat of milk and
butter of which the following are fair illustrations:

Cows fed on cottonseed oil produce milk the butter fat of
which gives cottonseed oil reactions. The reactions appear
when the cows receive only a small quantity of oil. They
increase somewhat with continuous feeding, but apparently can-
not be carried beyond a certain point. The reacting substance
passes into the milk within less than twenty-four hours after
the feeding begins, and continues to do so for several days after
it has been dropped.

The sesame oil had a marked influence cn the appearance and
taste of the milk and increased the index of refraction, dimin-
ished the volatile fatty acids, and increased the iodin number
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of the butter. The butter produced on cocoanut oil was normal
in appearance, but had an unmistakable taste of cocoanut oil.
The index of refraction of the butter was materially diminished,
the volatile fatty acids were slighily increased and the iodin
number was noticeably diminished. On almond oil the butter
showed a positive increase in the index of refraction, and the
iodin number increased. The authors conclude that the feeding
of oils not only greatly changed the butter, but that the changes
followed in general the characteristics of the oils themselves.

The examinations of the butter fat showed that the volatile
fatty acids decreased greatly during the linseed oil feeding.
This effect of the oil feeding was much more persistent than
on either the yield or fat content of the milk, and on discon-
tinuance of the oil feeding the return to a normal volatile acid
content came but slowly. The iodin number rose and fell
rapidly with the feeding of oil and discontinuance of it. As
only small quantities of linoleic acid were found in the fat, the
increased iodin number must have been due to an increase in
the olein content of the fat on oil feeding. The index of refrac-
tion changed in the same manner as the iodin number, the curves
for the twe sets of determinations following each other closely
throughout the experiments. The increase due to the oil feed-
ing was very marked and rapid, with the maximum appearing
about the fifth day of the oil feeding. The melting point of
the fat increased in the same manner as the iodin number, viz.,
from 35.4 to 39 degrees C.

The above results seem to warrant the general conclusions that
when a large quantity of fat is supplied to the animal organism
in the food it will, after having been transferred to the blood,
be secreted as milk fat, but the secretion cannot be looked upon
as a direct transmission of the fat from the blood to the milk
glands. The fat added will be worked over in passing through
the alveoli cells of the milk gland in such a manner that a large
amount of olein and a small amount of fat having a high melt-
ing point are formed. If there are large quantities of drying
oils in the fat consumed, these will be changed to non-drying
oils before being secreted in the milk.
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SOME OF THE CONCLUSIONS REACHED.

Although the physiological side of milk production is incom-
pletely understood, and there is need of much investigation
before definite statements can be positively made, the results
of a present knowledge seem to warrant the following general
summary :

The secretion of milk is closely related to the nervous organ-
ism of the cow and anything which affects the nervous system
may temposarily affect both the quantity and quality of the milk.
Under normal conditions milk secretion proceeds uniformly
during the twenty-four hours. Under usual conditions the fat
of the milk is partly derived from body fat but chiefly irom the
fat of the food. The fat is not directly transmitted from the
biood, but is modified and worked over by the alveoli. The
quantity of milk is largely determined by the quantity and qual-
ity of the food. Under usual conditions the quality of the milk
is but little affected by the food. If for any reason the quality
of the milk is temporarily changed there is always a tendency
to return to the normal.

When a cow in good condition is in full milk she will give
her normal quantity of milk at least for a limited time, even
though the quality or quantity of her food is deficient.

When in good condition a heavy miiking cow will take flesh
or fat off her body in order to give her normal quality of milk.

If the food ingredients are present in sufficient quantity in
a state palatable tc the animal and easily assimilated it does
not seem to make much difference from what source they come.

The percentage of butter fat in milk is very little influenced
by foods containing a large percentage of oil, such as linseed
or cotton-cake, nor vet by albuminous foods. such as bean or
pea meal, decorticated cotton-cake, etc.

The composition of the butter fat is modified within narrow
limits by the fat of the food.

Any increase in quantity or quality of milk over the present
normal standard is to be looked for more from breeding than
from feeding.

There is a tendency for the milk capacity of the cow to be
transmitted to her descendants with usually only small change
in quality and quantity. By proper feeding the heifer can be
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developed to her normal quality of milk. How far the quantity
may be thus inireased is unknown. The hope of improvement
of dairy stock is in wise breeding and in careful selection and
judicious feeding of the young stock.

SANITARY CARE, OF MILK AND CREAM.
By H. B. Gurrir, Dekalb, I11.

What I say to you this afternoon will be along the lines of a
new enterprise in which I embarked five years ago. I will tell
you what I am doing, and then I will try to show you how I
think many of you could follow the same lines, to a degree, at
least. A little over six years ago the medical profession of
Chicago commenced to labor with me to induce me to produce,
as near as possible, a pure miltk for infants and invalids in the
city of Chicago. At first T was not at all inclined to take hold
of it. I was fearful of the financial outcome of the enterprise,
but after laboring with me for nearly two years they induced
me to undertake it. The first move was to turn my herd of
130 animals over to the State Board of Health and Stock Com-
mission and have them tested. I was satisfied that T had some
‘tuberculosis in the herd. Tt required some nerve to do this,
as I did not know where I should land, but it was necessary if
I went into that field. Several cows that I had bought proved
to be tuberculous, but none of the animals that were raised
on my farm had the disease. Those tuberculous cows had been
wintered with twenty-five other cows, but not one of those other
cows, which I had raised, had contracted the disease. I men-
tion this to show that my experience goes to prove that tuber-
culosis is not so contagious in the bovine family as some people
are fearful. After getting my herd tested I had to build my
stable over somewhat and put in cement floors. I had in some
of the stables the King system of ventilation, by which the air
is taken up in the wall, coming through on the outside at the
sill and inside at the ceiling. The impure air is drawn out
through flues near the -floor. I have plenty of light. We
have cement floors and cement mangers. I have a stall
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which is a combination of the Bidwell, and some ideas
of my own. The idea is to have a stall in which you
can keep the cows lined up on the gutter. In the old way
of lining cows on the manger you may have a platform that
will fit a portion of the cows, but it is impossible to get it to
fit all of the cows. With a stall in which you can line the cows
up on the gutter, there is very little trouble in keeping them
clean. There will be some that will get soiled, but it is very
little work to cleanse them, with a curry comb, or what is better,
and what I use, is a pail of warm water and a sponge. Go
over them once a day, and oftener if necessary. It takes but
little time, and it ought to be done.’ It pays you to do it. I
think most of you know the make-up of the Bidwell stall. It
is really a box stall, from 3 feet to 314 in width, with a swing-
ing partition. The partition is hinged in the center, so that if
you go in to milk, you just unfasten a little fastening and swing
this against the cow, behind you. This partition is at your
back as you step in to milk the cow. The cow is detained
in the stall by a rope or chain hitched across the rear just
over the edge of the drop. The manger is an individual man-
ger and adjustable to the length of the cow. so that you keep
her lined on the gutter. That is the principle of the Bidwell
stall.  What I objected to was the individual mangers. It was
too much labor tc keep them cleansed as I wanted them for
my high grade work, and I gave a good deal of study to putting
in a continuous manger. Now I have a continuous cement
manger, and I have hanging from the center of this manger
an adjustable lattice work front that I can move back and
forth instead of moving the manger. By having my platforms
made of different widths, from four feet and seven inches to
five feet, and this adjustable piece of open work in front, I
can fit almost any cow and keep her clean.

In caring for the cows, we are very careful to give them
sound food, whether it is hay, shorts, corn or silage. It will
not do to have any decayed or mouldy food of any kind and
expect to imake a high grade product, whether it is butter, milk
or cheese. The cows are groomed about a half hour before
milking, and then just in advance of the milkers a man goes
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with a pail of warm water (warm when the season requires it)
and a sponge for cleansing the udders. One man can cleanse
the udders for nine or ten milkers, if the cows are conveniently
situated. In my early work I had each milker go over his row
of cows and cleanse them hefore cleaning himself up. But I
soon discovered, as the cows were put from the other stables
into this certified milk stable, that there was very soon a shrink-
age in the milk, and it worried me. I did not know what to
think. My first thought was that the cows had been injured
by the tuberculin test. Finally, with the aid of a woman, a
mother, I evolved this idea,—that manipulation of the udder
in the cleansing stimulated the secretion of milk, and to get
the best results you must follow that right up, and relieve the
cow of her milk at once, or else there is a reaction that makes
trouble. That solved the whole question. Then we discard the
first few streams of milk from each cow. It has not much value
anyway, there is not much fat in it. We milk through an
absorbent cotton strainer applied to the top of the pail. This
is regular surgeon’s cotton. It is confined between two layers
of gauze and put over the top of the pail and confined there.
The pail is emptied through a covered spout, so the pail is not
opened, only the spout is opened when the milk of each cow is
weighed. From the barn this milk is carried in cans to the milk
house and there it is put through a centrifugal separator. The
foundation thought in the use of the separator was to enable
me to hold my milk with a constant percentage of fat, or cream.
This was necessary on account of its being used for baby food.
The doctors must have a milk that is constant in its properties,
to practice the home modification of the milk intelligently.
They could not do that with a milk which varied as the milk
of a dairy will at different times of the year. If you had a
dairy with a few cows coming in right along regularly the
whole year round, there would not be much variation. But
in my creamery work I have found a variation between the
highest and the lowest test of a month of over 174 per cent.
In running the milk through the separator, as the skim-milk
and the cream run out in two streams they are allowed to run
right back together and we can catch from one or the other as
we need, to bring the percentage up or down. I need oftener
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to catch skim-milk than cream, to hold it up to four per cent.
I have a mixed herd, some Jersevs, a few Guernseys, and many
Holsteins and Shorthorns. The milk is put through a cooler.
I use a Star Cooler, and in warm weather I use ice. It then
goes into the bottling machine and is put into bottles and
wooden caps applied. 1 also apply a metal cap and a seal.
This is to prevent anybody from tampering with the milk. The
metal cap is a disk with four little arms that bend down. Then
there is a strip that runs around below the rim of the bottle
and gathers those arms in. This strip has a little lead seal, so
that we get it in a condition that it is utterly, impossible to
remove the metal cap from the bottle without breaking the seal.
On this seal we stamp the date that the bottle was filled. The
reason for doing this is that the milk is delivered by agents
in the city of Chicago. My agents are milk dealers, who deliver
this milk in connection with their own milk. We pay them a
commission for delivering. I adopted that method because I
could see plainly enough that I should ruin the enterprise if
I undertook to deliver it myself. When the business was in
its infancy it was impossible for me to deliver a small amount
of milk all over the city with the promptness necessary for
infant feeding. The medical profession were persistent at first
that I should deliver it myself, but I told them that I would
not undertake to do that. I told them the plan which I had
thought out, and they consented to let me start out on that
plan. I soon brought out this metal cap and seal, and this has
quieted all their démands. My agents are running over I2§
wagons, and the mulk is distributed from the wagon that is
going where it is wanted. The bottles after being sealed are
put into cases, and the cases filled up with chopped ice. We
use ice enough so that there is ice with the milk all the way
to market. I have had some interesting experiences with this
milk. There has been a lot of detective work done which was
legitimate and all right. One of the first things along that line
was done by the Chicago Health Department. They telephoned
to one of my agents one afternoon that they wanted to get a
case of milk. They would not tell who they were; all we could
learn was that they were cash customers. They got the case
of milk and paid for it, and that was all we knew about it for
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several months. At last the bactcriologist, Dr. Gurman, told
me what they had been doing. He said thev took that case of
milk over to the city hall and put it into a refrigerator and
tested one bottle each dav, for fat, acidity and bacteria. The
last bottle was two weeks old when they tested it, and the health
commissioner, Dr. Revnolds, and the bacteriologist, drank the
last bottle of milk and said it was as sweet as a nut. I tell
you this to show vou what it is practicable to do. Mr. Hewett,
the son of the old president of the North Western Railroad
Company, on one of his trips took a case of my milk. It was
taken ten miles into the woods, and the last bottle was used
when it was ten days old. When Mr. Hewett returned to
Chicago he told the freight agent there of the success he had
with the case of milk, and asked him if he supposed that
milk was embalmed. When I saw him he told me that the
last bottle was the best bottle in the case. The only reason
that he could possibly have had for saying that was that the
cream might have hecome more solid than when it was two or
three days old, and might appear better.

Ques. Is this milk heated?

Ans, No, sir. One of the first ideas which I started in with
was to get beyond the need of any application of heat. I am
not going to criticize pasteurization or sterilization, but I do
claim that they are a means of covering up a multitude of sins.
I do not deny that in the average milk there is plenty of animal
life that vou can destroy by heat. DBut I think it is a great
deal better to produce that milk in such a way that it does not
need that application of heat, and it is thoroughly practical to
do so. At one time the Chicago University took up the study
of bacteriology in milk, gathering samples from all sources in
the city. They got a sample of my milk from the family of
one of the professors, where it was being used for an infant,
and the analysis of that milk, in comparison with the other
milk, showed so few bacteria that they were suspicious of their
own work and sent back to get another sample. This did me
more good than two or three hundred dollars worth of adver-
tising.

I will mention one more case along that line. Before the
opening of the Paris Exposition, Major Alvord, of the Dairy
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Division at Washington, wrote me requesting me to make a
milk exhibit. He said he wanted me to send some of the bottles
with the seals applied, some of the seals, a milk pail ready for
use, and some photographs of the new cow stable. I did so,
and to my surprise was awarded a gold medal. Then he wrote
me that he wanted me to send over some milk. That nearly
took my breath away, but I went out to the farm on the after-
noon of August 28th, and took the milk just as it came from
the barn. I did not go to the barn to do any selecting of cows
or milkers. I took the milk as it was bottled and put it into
cases and put in the chopped ice. All the difference from my
every-day work was that I revolved the bottles in the ice for
a time to get the milk cooled more quickly. That milk was
shipped August 2¢gth from Dekalb, Ill., was put on board the
vessel September 1st, and reached Paris September 15th.
Major Alvord wrote that the first acidity was detected on the
evening of September 28th. T do not know that anybody was
more surprised than myself. Gentlemen, this shows you what
it is possible to do if you will have your cows clean and have
youf stable clean so that the air is not permeated with germs,
and cool the milk down as soon as possible after it comes from
the cow and hold it at a low temperature. I am confident that
I can prepare milk any day and have it sweet for thirty days,
but I have to hold it down near to freezing temperature. I
cannot let it get up to forty-five or fifty and be sure of having
it sweet at that length of time.

The Illinois Experiment Station sent a man to make exposures
of plates about my stable. He also went to various other places
in the northern part of Illinois. When they summed up their
work they sent me a report. The size of the plates was 3x4,
or twelve square inches, and the average of the exposures made
under the udders of the cows, in the various places in the
northern part of the state, was 2,023 bacteria. In my stable it
was 200, or iess than one-tenth. The average in other parts
of the stable, away from the cow, was 164, and in my stable it
was thirty-seven. One exposure was made in my milk room,
where the milk was held, and just two germs were found on
that plate. You cannot have milk that is right and do the
milking in a stable that is full of floating life. The milk that
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comes from the udder of a healthy cow, after the first few
streams are taken, which rinse out the milk channel, is prac-
tically sterile. The germs get into the milk from the impure
and unsanitary surroundings. I have seen men who seemed to
think that the germs were a part of the milk. They would
talk about the animal odor, and seemed to think you had to
have it, when the facts are that animal odor is filth odor, pure
and simple. We consume more filth in our milk than in any
other one article of food. If we will take care of our cows
and our milk with the neatness with which the women prepare
the balance of our food we shall have no trouble with animal
odors. But we are a long way from the ladies’ standard of
neatness. The most of us do not half appreciate how far we
are from it.

Gentlemen, there are opportunities all over this country for
doing a work similar to what I am doing, and doing it at a
profit. In the smaller towns probably you cannot afford to go
to all the expense which I have put into the work, but there
is room for vou to do something in that line. You are not
obliged to put in cement floors. A cement floor is better, as
it can be kept cleaner. In my stable the floors are all scrubbed
out every day, with a hose and scrub brush. For the first two
years I used one stable with a plank floor. We scrubbed it
out aswe did the cement floors,and used gypsum as an absorbent,
and we were enabled to keep the atmosphere sweet in the stable.
One of the neatest compliments I ever received was when a cer-
tain gentleman told a lady that hecould blindfold herand lead her
through my stable and she would not know that she was in a
cow stable. There are lots of stables in which we could not
stay three minutes without our wives and daughters being able
to tell us where we have been. That should not be so. When
the air is in a condition to impregnate our clothing it is in a
condition to load the milk with germs. 1T tell vou, gentlemen,
it is time we woke up. The intelligent consumers of milk are
going to force us to do better work. We must do it or go out
of the business, and is it not nicer to get in front? If we are
at the bottom we are like the under fellow in a foot ball game,
but when we get above our neighbors we have plenty of room.
There are a great many reazons why we should do this. There
is a satisfaction in it. We get into a better atmosphere, we
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come in contact with a different class of people. It will make
better men of every one of us. While it is necessary for us to
make enough to get along comfortably in this life, we cannot
take it away with us. I tell vou, there is a great deal of satis-
faction in doing high grade work. I would suggest that if
you want to start in this business you should get in touch with
your local physician and your Board of Health. My Board of
Health is pushing me to turn my creamerv in my home town
into a bottling establishment, and buy milk of the patrons, run
it through the separator, bottle it, chill it and deliver it in town,
and I think I shall undertake it.

You will not be obliged to invest large sums of money in
the infancy of your werk. Do not go away with the idea that
you must make new everything vou have. Just put vour brains
to work and you can study out some way to utilize what you
have. You can start in a small way, and work out your plans.
You never knew a general to fight a compaign successfully
unless he had planned it beforehand. Think this matter over.
Talk with your family, your friends and your Board of Health,
and you can work it out. I do not know what vou are doing
here in Augusta, but you have lots of people who would appre-
ciate a milk in which they would not find any animal odor under
any conditions. At one time a gentleman brought a lady out
to my farm to convince her that it was safe for him toembark in a
similar enterprise. On the way to the milk room she asked me if a
person could tell my milk from other milk. I told her that the
little babies that could not talk could. I told her of cases where
babies had been put on to my milk when sick, and the parents
had undertaken to put them back on other milk when they had
recovered, and they would spit it out. When she tasted the
milk she said, “If 1 had waited until I tasted your milk I would
never have asked you that question.”

Ques. Our cattle are kept in barns with wooden floors and
cellars underneath where the manure is deposited. These
cellars are generally well ventilated. Are these barns good for
the prodction of the kind of miik you are making?

Ans. I do not believe there is any reason why they could
not be utilized. The floors could be made tight so you would
not get the odors from the manure. At home now I have a
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mason just finishing putting a cement floor on top of a wooden
floor and in this way 1 am utilizing the second story of a barn
which has horses on the first story. The second story I have
used for hay, but I do not need all of the hay room and I am
putting on a cement floor and putting in the same system of
ventilation that I have in my other stables. Tt is an old frame
barn with posts and girts, and the walls are such that I can
have a flue. I shall build a box cutside fast to the building,
with the lower end about on the level of the floor, and then it
will be hooded over the top where the opening is into the
receiver. 1 do net know as it will werk, but I do not see why
it will not. The flue for taking the impure air out will be open
at the bottom and then there will be an opening at the ceiling
where we can take the hot air cut if we want to. In the sum-
mer season, when the doors and windows are open, that system
of ventilation does not need to work. It will work when the
barn is closed so that there is need for it to work.

Ques. How deep are the gutters?

Ans. The gutters at the shallow end are six inches and at
the deeper end eight inches. In some of my earlier work 1
did not make them that deep, but T think it is advisable. They
are about sixteen inches in width,

Let me give you a point in relation to the cement floor. In
finishing it do not smooth it up, especially on the walks where
the cows come in. TLeave it rough and then the cows will not
slip on it. If you trowel it smooth the cows will slip. One
of my stables is fifty by sixty feet, and the intake of air is on
two opposite sides. There are three openings on each side and
the air is taken out in the crevices, and I have a square foot
to six oOr ten cows.

Ques. How do you disposc of the droppings in your barn?

Ans. They are drawn immediately into the field and spread,
except for a short time in the season when I have no place to
put them. Then they are drawn away and put in a pile. The
manure is not allowed to accumulate. None of my barns have
a basement into which the manure can be dropped. It is
wheeled away on a wheelbarrow.

Ques. Is there any objection made to the milk when the
cows are fed silage?
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Ans. No, sir. I have had persons who knew I was feeding
silage imagine they could taste it. 1 caught one of the leading
‘Chicago doctors a while ago. He imagined that he could taste
silage in the milk, and I was not feeding it at all. When I
first went into the business I did not feed any silage to the
.cows from which the certified milk was produced. I knew it
was all right for butter making, as I had made butter from
the milk of cows fed with silage and sent it to New York in
competition with butter made from dry food, and it proved to
‘be the finer butter of the two. The first winter I had samples
sent down to my family in Dskalb from the stable where we
fed silage and from the stable where we were making the certi-
fied milk for Chicage, and in which we fed no silage. I pre-
sume I made 100 comparative tests that winter, of the milk
from those two stables. My wife and daughter could not tell
the difference between the two samples. In the large majority
of cases they would select the milk from the cows fed silage
as the sweeter milk. The Illinois Experiment Station did some
careful work by putting out samples of milk to their customers
‘made from silage and clover hay. They told the customers
nothing except that they were two samples, and the silage won
against the clover hay, and I do not know of any dry fodder
that will make any better milk than clover hay. You must have
the silage sound, and not allow it to lie around the cow stable
when you are milking. You can contaminate the purest milk,
you can load it with silage by letting it stay where the silage
is. In the Pennsylvania dairy school I let a sample of milk
stay a few hours with the silage and then it was brought into

the lecture room and passed around the class. There was not
" a member of the class hut could smell the silage in that milk.
Keep it away from the cows until you have finished milking,
and then you can feed them what vou like and there is no
danger at all, if the silage is sound. But vou can understand
that there is more danger of having decayed silage than decayed
dry food because it is a moist food and after a certain length
of time of exposure it will commence to decay, and then vou
will have trouble. There has been many a mistake with'the
silo from having too large a surface exposed for the number
of cows you are feeding or from neglect in working the surface
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down finely and keeping ahead of the decay. And we have
made mistakes in building cheap silos. I have made some mis-
takes along that line myself. A year ago last summer I had
to tear out a silo that held 750 tons. It was double boarded
with tarred paper between. The moisture got in between the
boards and saturated the paper and it rotted both ways. I put
in a circular silo, cemented inside, and 1 want to tell you that
this is the up-to-date silo. You shouald have the wall as tight
as a cistern wall, and if it cracks take a cement wash and fill
the cracks. I go over mine every year with a pail of wash,
and if there are any cracks I fill them right up.

Ques. Do you mean that you build an ordinary cireular silo
and then plaster it inside with cement?

Ans. 1 use 2x4 studding, twelve inches apart, and sheath
the inside with half-inch lumber and then lathe it. with the laths.
cut beveled so that as you put them on you have a clinch joint
to cement in, and then plaster it the same as you would a cis-
tern, putting from one-half to five-eighths of an inch of cement
outside of the laths. T think that is the nearest to a perfect
silo that T know anything about. Get the best cement you can,
do not get a cheap cement. I had to build over one cement floor,
which cost me $500, because I knew no better than to use some
cheap cement.

Ques. What effect will the frost have upon this silo?

Ans. I have seen no ill effect. T have had the silage freeze
to the wall so that it would stand there for a time, and there
would be a ridge of three or four feet. But when it came a
little warmer weather it would drop off, and I have never been
able to detect any bad result from it.

Ques. Wouldn’t that silage hurt after it had been frozen?

Ans. As soon as it begins to thaw it drops down and you
can mix it with the other silage and utilize it. But it is seldom
that we have weather cold enough to freeze silage to the wall.
We do not have as cold weather as you do, or as much of it.

Ques. Do you have hoops?

Ans. 'There are no hoops except wooden ones. 'The lumber
itself is the hoop. We spring the lumber. We do not board
up and down, but put all the lumber around in a circle, and
every piece of lumber is a hoop of itself. .
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Ques. How near together is the studding?

Ans. I have twelve-inch centers and four-inch studding.
All you want of the studding is to hold the material together.
‘There is no strain on the studding, the strain is all on the
outside.

Ques.  Will half-inch lumber spring without breaking?

Ans. 1 think the half-inch stuff will spring down to a six-
teen-foot circle. I have one silo thirty-eight feet in diameter
from which T feed the whole herd. I can feed 250 animals
safely out of a thirty-eight-foot silo, but I could not feed sev-
enty-five or 100 out of that silo because I could not feed fast
enough 1o keep ahead of decay. Do not have over eight feet
of surface per animal, and better not more than six. If you
have forty head of cattle, do not have over 250 feet of surface
in your silo.

Ques. Do vou find that the silage keeps better in cemented
silo?

Ans. Yes, sir. To illustrate that point, T have a young man
on my farm now who recently came from Penmsylvania, a very
intelligent voung man. I was at the farm soon after he com-
menced to feed silage, and I found him in the silo. He said,
“Mr. Gurler, I am surprised. I took some silage from up
against the wall, and there is not a bit of decayed silage here.
In the wooden cilos which 1 have seen there is a great deal of
decay on the outside walls, but I do not find-any on these cement
walls.” The cemented silos are very nearly as tight as a glass
fruit jar.

Ques. Do you have doors up and down?

Ans. Yes, sir.

Ques. Do you have any drainage?

Ans. Yes, sir. With all of my silos I have a tile around
the outside lower than the bottom of the silo. In one case I
have three silos twenty feet in diameter in one row, and I put
a tile all the way around below my buildings so that the surface
water is carried away and does not get into the silo. I would
not have a silo where there is any possibility of the water get-
ting into the bottom of it.

Ques. How do you dispose of the water that comes from
the corn?
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Ans. We do not have any. I let my corn get so ripe that
there will be no juice expelled from it. T believe it is a mistake
to put corn into the silo so green that the juice will be expelled.

Ques. What kind of corn do you raise?

Ans. 1 raise almost everything, from the Yankee flint corn
to the Virginia corn that hardly stops growing at all. This
season I had 150 acres of corn drilled in, with twelve or fifteen
quarts of seed to the acre, on land where we applied four loads
of manure per acre, and it seemed as though the corn would
never stop growing. The tail end of the Galveston storm
struck it, and some of it I could not cut at all with my harvester.

Ques. Do you put all of your corn into silos?

Ans.  About forty acres was shocked and I put about 1,750
tons into the silos. I will tell you what my guide is for the
state of maturity at which the corn should be put in the silo.
I do not want the corn to become so mature that the cows do
not digest the grains, but vp to that time I think there is a gain
in the digestible nutrition of the corn. Prof. Haecker does not
agree with me, and I do not set myself up against any trained
authority, but I am simply giving you my opinion after some
fifteen years of experience. We use mostly the dent corn, and
I start in perhaps when half the ears are dented. There will
be a few glazed and some not much out of the milk; and then
1 have different varieties so it will come along in about that
state of maturity. I worked six weeks this fall, and finished
up with the big Virginia corn.

Ques. What kind of cutters do you use?

Ans. I have used the Ross cutter, manufactured in Ohio,
and the Star cutter, in Northern Illinois. For twe years I have
been using a cutter gotten up by the Porter Brothers, large
stock dealers in Kentucky. I never saw any machine like it.
It has a cylinder seven feet long with knives put on to that,
like a mower. They cut against teeth in a connective, so that
it gives us a clear cut. After the corn is cut into these sections,
say one and one-half or two inches long, they can go down
through between the connective and the cylinder until they are
picked to pieces by a set of fingers. I never had so little silage
rejected as since I have used that cutter.

Ques. What do you estimate it will cost per ton of capacity
to build a silo? -
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Ans. I can build a silo at a cost of from twelve to fifteen
cents per square foot of surface. That would include sheathing
up on the outside with half-inch lumber, and putting a cheap
roof on. If the silo was twenty feet in diameter, it would be
a little over sixty feet around, and if it was twenty feet deep
vou would have 1,200 feet of surface and would have to reckon
1,200 times the twelve cents. It will cost you less per ton to
build a silo forty feet in diameter than one twenty feet in
diameter.

Ques.  What is the price of your milk?

Ans. [ get twelve cents a quart for the milk in Chicago, and
my agents get three cents a quart for delivering and collecting.

There is a young man in Springfield, Ill., who started in the
way I have advised vou to start, by getting the medical profes- .
sion of Springfield back of him, and while he has not worked
himself up to my standard, he is getting a large milk trade in
that city, and is doing very nicely. One of the members of
the Wisconsin State Board of Agriculture is supplying the city
of La Crosse, Wis,, with milk at eight cents a quart, and
delivering it himself, and is making a success of the business.
There is a gentleman in Minnesota and one in Nebraska, and
I do not know how many others, who are following my line of
work.

Ques. What grain do you feed?

Ans. I am feeding some ground oats, some gluten meal,
and some corn and cob meal.

Ques. Do you mix that with the silage?

Ans. Yes, sir. I believe it is better to feed it in that way.

Pror. GowErLr—We are doing our work very largely as
you did'it when you were making butter. 'The milk is separated
at the farm by the gravity process and the cream goes to the
creamery. Has that quality of work a value to us in our butter
making ?

Ans. If you could get your patrons to take:care of their
cows and milk after that high standard you would get butter
that would score perfect, and you would have to set your
score higher, the present standard would not answer at all. The
public are becoming more critical all the while. They are not
satisfled with what they have. We used to think that our
mother’s butter, made in June and held unti! winter, was just
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as good as any that was ever made. We were honest in our
opinion, btit we do not think so now.

Ques. Will you give us some method for heating water for
the cows?

Ans. T will tell vou how I do it, although it may not be
practicable for you. I have a ten-horse steam boiler at the
farm that we use for heating water for dish washing and for
sterilizing all of our bottles and utensils, and we also use this
for heating water for the cows. We run the water to the cows
through the yard through an underground pipe. I should
hardly know what to advise you to use. There are plenty of
tank heaters on the market, but I am not in touch with them
and do not know what is the best one. I think it is advisable
to warm the water for the cows. The water which the cow
takes into her stomach must be brought to the temperature of
the body, and I think it is cheaper to do that with fuel than
with food. Some will argue that the water is more palatable
if it is not brought anywhere near up to the temperature of the
cow’s body. I am willing to admit this in the case of an animal
that is laboring, but I do not believe it is so with the cow. The
cow likes warm water. Several years ago I was at the farm
one cold morning in the winter when the calves were turned
out to drink. The water was started running into the tank.
It was a circular tank eight feet in diameter. The calves were
not satisfied with waiting for the water to reach the edge of
the tank, as it would become cooled. They got right into the
tank where they could get the water just as it came into it,
with the steam coming from it.

Ques. Do you milk your cows up near the time of calving?

Ans. In my work I do not want a cow to be milked closer
than two months. In my high grade work I cannot use the
milk if T get it.

Ques. Suppose that milk is made into butter ; how about the
quality of the butter?

Ans. There will be a lack of flavor in the butter first, it
may have too much of a wrong flavor later. One great objec-
tion to the milking of a cow close up to calving is the effect on
the offspring. The calf will not amount to much, and the cow
will not do as well. T question whether you get as much milk

9
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for the year’s work as if vou milked her only nine or ten
months.  You may for one vear, but you would not for a term
of years. As to the quality, you cannot make a high flavored
butter from strippers unless you use a starter. You will have
the solidity of Jersey butter, but you have no flavor. It is the
fresh cow that puts in the flavor.

Ques. What quantity of grain per day do you feed cows
giving milk?

Ans. I am feeding about ten quarts per day. Some of the
larger ones get twelve quarts and some of the smaller ones six
or eight. It depends some upon the amount of corn there is
in the silage. I put some corn into the silo this year that would
have husked out seventy-five bushels per acre. When I am
feeding silage with that amount of grain in it I reduce the
amount of corn meal.
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OFFICERS OF AGRICULTURAL SOCIETIES.

Name of Society.

President.

Maine State Agricultural....... ...
Eastern Maine Fair Association..
Maine State Pomological...........
Androscoggin County....... «......
Androscoggin, Durham...
Aroostook County. .
Aroostook, North....
Aroostook, South..... ..
Aroostook, Madawaska
Cumberland County .
Cumberland, North.... ..
Cumberland Farmer’s (,lub .
Cumberland Gray Park Association
Cumberland,
and Mechanics’ Association.....
Cumberland, New Gloucester and
Danville....oeiveeveniian oo oo
Cumnberland, Lake Vlew Palk
Franklin County..
Franklin, North.
Hancock County.
Hancock, North
Hancock County Fair Association.
Hancock, Eden ..
Kennebec County ..
Kennebec, South
Kennebec¢, Pittston Agricultural
and Trotting Pmk ASSOCI&thn
Knox, North . .
Lincoln County .... .
Lincoln, Bristol . .
Oxford (,ounby ...............
Oxford, Riverside Park Assoua ion
Oxford, West....... ....
Oxford, Androscoggin Valley
Oxford, North... ... ...oan ot
Penobscot Count ..
Penobscot, Lee

./E. E. Etenaund..
.iC. W. Deering

Bridgton Farmers’

.iS. G. Hall...
.{E. H. Kent .

[. Pompilly .....

.|F. 0. Beal .... ...
Z. A. Gilbert.....
J. L, Cuminings .
Rufus Parker....
E. L. Cleaveland.
J. W, Dudley. ...
T. B. Bradford ...

Q. M. Chute ......
M. W. Pearson...

B. F. Skillings ...|Gr

[.5. Webb.... ...

S. F. Sweetsir....
Arthur Dyer.....
J. H. Crowell ....

.'D.D. Graffam ...

W.J. Creamer ...
H.T. Silsby ......
H. E. Davis .....

C. F. Achorn

.|[John H. Bailey .
.|E. E. Thurston..

A. M. Card ...

./G. A. Hustin

Wm. J. Wheeler .
C. M. Wormell ..
D. A. Ballard ...

L. WL 'l‘hompson
.|0. B. Poor........
Charles Sutton...

or......: Ezra L. Sterns ..

....|C. H. Leigton ....

New Gloucester. .
....|A. L. Brackett ...

...... '.. F.A.
y
Cooper’ s Mills .

IWest F‘ry'ebuxg

E. C. House ..... L

Secretary.

P. 0. Address.

Treasurer.

P. O. Address.

.|Geo. H. Clarke...
. D. H. Knowlton..

Livermore Falls.|J. L. Lowell......

J. H. Williams ...
.{Geo. T. Holyoke .
E.T. McGlauflin.
Isaac Cushman ..
Remi A. Daigle..

.|J. Orin Ross ....

(,umbenland C«,n H. B. Clough .....

J. W. Stevens...

M. F. Nevens.....

JA. F. Gammon...
.|{M. S. Kelley......
.INahum Hinckley
A, W. Silsby.....
H. F. Whltcomb..

WL G HunLon
.{A. N. Douglass..

D. C. Knight......
Geo. C, Hawes .
.IB.A. Woodbudge
IR, H. Woodwmd
A.C.T. King..
Win. E. Abbntb

T L. Eastman ...

E. W. Howe .....
RER F. Talbot ....
.|Geo. N, Holland..

C e ieiaiaees Nathan Averill .

.|Bangor.......

.|Bluehill ..

.{South Paris ..

Canton .

North Anson

Farmington......
Auburn......
Durham ...

Houlton ..........

So. Presque Isle .

Sherman Mills...
.|Vilas Cyr.........
. F. D. Scammon..
Geo. P. Carsley ..

St. David.....
Westbrook .

Harrison .........
(,umbelland Cen
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Bridgton .........

Upper Gloucester
Kast S8ebago...... .
.|Geo. M. Currier..
.|S. H. Beal ........

Farmington .
Phillips

Ambherst ...
Ellsworth .. ....
Salisbury Cove ..
Readfield.........
.[Chelsea..........

East Pittston ....
Union.
North Newuastlc
Damariscotta .

-{Bethel ........
Fryeburg...

Andover..
Hampden e
dLee . ciiiie iall

S. B. Libby......
Geo. Q. N1ckerson

..|A.W. Silsby
J. E. Hamor.

E. G. Eveleth ...

S. Dean Benson..
Chas. 8. Pope ...

Edwin Riley .

A.E. Irving......
B. 1. Towle.

N. M. Shaw. ....

J. W. Stevens ...

F. A. Webb.......
Geo. C. Jordan...
J. P. Fiteh.......
M. P. Hinckley ..
H. J. Joy

C. H. Steven

W. E. Seekins...
H. W. Grinnell...

John K. Nelson ..

LG B Woodward .
A.C.T. King.....

..|E.C. Rowe . . ...
...|W.R. Tarbox ...

D, W. Goding ....
-1A. L. Melcher....
.[H. W. Hammond.

Mrs. Belle Brean

Auburn.
Bangor.

.|Manchester.
./Livermore Falls.

Durham.

Houlton.

Presque Isle.
Sherman Mills.

St. David.
Gorham.
Harrison.

West Cumberland.
Gray.

Bridgton.

Upper Gloucester.
East Sebago.
Farmington.
Phillips.

Bluehill.
Amherst.

.|Ellsworth.
.|[West Eden.

Readfield.
South Windsor.

.|East Pittston.

Union.

Alna.
Damariscotta.
South Paris.
Bethel.
Fryeburg.
East Peru.
Andover.
Hampden.
Lee,

z¢1

HENLIADTINY J0 aivod



Penobscot, West. ...
Penobscot, North.

Penobscot, East Eddington Farm-.

ers’ Club
Penobscot, Orrington .
Piscataquis, East.

Sagadahoc (Jounty”..“ e ee
Sagadahoc, Richmond Farmers’
and Mechanics’ Club.......... ..

Somerset County
Somerset, Central ...
Waldo Count,
Waldo and Penobscot.
Waldo, North
Washington County.
Washington, North......
Washington, West.... .....
York, Ramshackle Park...
York, Shapleigh and Acton .
York, Ussipee Valley Union
York, North Berwick .....ovvvoanin.

.A.G.Dole ...

B,

--|S. W. Gould
..|S L. Pitcher
..M. C. Chapman .
.|Edwin Rand .

..|C. H. Yates.
..|B. F. Willey
. |W. H. Straw .

B. P. Hubbard ..
8. T. Mallett.. ...

A. . Pond

W. H. Snow ..
M. Patten

¥.J. Libby......
Orlando Walker .

G. W. Allan

G. W, Grant
R. G. Pease .
Nathaniel Hob s.

«..|Richmond

.|Stetson
South Spnngﬁel(’l

East Eddington..

.iSouth Brewer....

Milo
Topsham

Anson
Skowhegan .
RBelfast
-|Newburgh Vil..

North Ber w1(,k

«|F. E. Jewett.....
B. D. Averill....
Boyden Bearce .
N. A. Nickerson..
A. L. Ward.

F. Withee.....
.T. Patten ....

AUNItY ceeeeaiia E. B. Hunt ..... .
West Pemlnoke J. C. Wright .
Princeton ........ A. L. Jones...
Cherryfield.. E.F. Allen ...
-|Newfield .. .1G. T. Wilson .
.|Acton.. -|F. K. Bodwell
bonmsh .H. L. Merrill .

W.S. Rogers. ...

Dinslow....

B. H. Conant.. ..
K. H. Bowden ...

Exeter...... .... JF.E.Jewett......
Prentisg .......... E. A. Reed........
.|East Elldmgton J. H. Comins. ...
Orrington . ..iN. A. Nickerson..
Milo ..... N L. Ward.......
Cathance ... L. E. Smith. .....
Richmond Cornper|D. W. Alexander.
Madison..... ...|C. A. Wilbur ....
Skowhegan ... (E.D. Packurd....
Belfast ...... ..|G. G. Abbott .
Monroe -/F. L. Palmer..
Unity ....... F. A. Bartlett .

Pembroke.. “ Clifton Laugh]m
Princeton .N. Ripley.........
Columbia Falls .|F. L. Allen

Newfield .....
Acton..........

.|East Parsonsfie d
.|C. F.Goodwin....

North Berwick..

A.J.Shepherd...
W. P. Ferguson..
O. B. Chuarchill...
.|John B. Russell..

Exeter.
North Lee.

East Eddington.
Orrington.

Milo.
Brunswick.

Richmond.
Madison.
Skowhegan.

.|Belfast.

.|Monroe.
.|Unity.
Pembroke.
Princeton.
(Columbia Falls.
West Newfield.
Springvale.

North Berwick.

North Parsonsfield.
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ANAILYSIS OF EXHIBITION.
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] El s 2% | oy ] ] o & | ¢ | &
2 8. g& =S =] o g S =) D = =
B 3 ) & © L ] = b= : ) = =
5] =N k-3 =l o g H g = ) = B <]
~ E,.‘ 2@ an's an; b < < SR~ 2. @ @ =%
Name of Society. T | 828 |€8% B | BEZ | % 3 T2 | g% | B | % | %8
Pop<] "‘f!): =S P =98 Py Poe =5 58 = o o
23 55 D5 m . DG o= o wg @D o =29 [ @ O,
23 253 | 2553 (=3 2 e85 2 22 'QB - 2 2 =
so | SED seSE Bz | GBt | Be | 2o |22 | B3 2| Z i3
-] = D
25 | 285 |2S88| 28 | &28% | & 7S | 2% | 85 | & | & | 2S
Androscoggin County .......... veiinn eeenans ecersenaion 68, 26| 60 - 74
Androscoggin, Durham. . 20 2 2 5 y
Aroostook County . .... 61 13 26 - € -
Aroostook, North 139 16 18 10 54 -
Aroostook, South ...... 5 - - 1 - -
Aroostook, Madawaska. . 35 - - 6 -
Cumberland County..ceoveveevecns cunns . . 37 19 23] ~ 48
Cumberland, North ........... . 24 - - 7 55
Cumberland Farmers” Club ........... . 8 11 23 - 45
Cumberland Gray Park Assocmtlon. .................. 50 7 18 1
Cumberland, Bridgton Farmers’ and Mechanics’ Asso. 38 15, 25 2 25
Cumberland, New Gloucester and Danville ..... ceees 38 4 8 b 46
Cumberland, Lake View Park . ........... .. . 7 2 1 -
Franklin County ............... chees 111 31 7 25 150
Franklin, North . . 59 11 28 6 61
Hancock County. . 4 3 - 3 40
Hancock, North . . ......vevue .....0 21 - 1 5 3
Hancock County Fail ASSOclatIOD. . 23 1 14 - &
Hancock, Eden. ............ cen . 3 4 7 1
Kennebec County . . . 49 18, 31 - 67
Kennebec, South. 34 8 23 10 31
Kennebec, Pittston /\grlcu]tura] & Trotting Park Asso. 18 1 7 6 21
Knox, North . c..eeeiiiian il eneriaesienessonioanns 36 8 13 3
Lincoln County . . 28 4 19 2
Lincoln, Bristol..iiiiieieneeiionietenans coven sovaninnanns 23, - - - 13

TNALTIADINOY 40 QUvod




Oxford County

Oxford, Riverside Park Assoclanon

Oxford, West

Oxford, Androscoggin Valley
Oxford, North........ .c....o.lt
Penobscot County
Penobscot, Lee Union ..
Penobscot, West.
Penobscot, North
Penobscnt East Eddington F armers’ Club .
Penobscot, Orrington .
Sagadahoc County.
Sagadahoc, Richmond Farme
Somerset County ..
Somerset, Central .
Waldo Lounny e
Waldo and Penobseot

Waldo, North

Washmgton (,ounty
Washington, North .
Washington, West.
York, Ramshackle Park ..
York, Shapleigh and Acton....

York, Ossipee Valle i
York, North Berwic

—

RO e e SO QO RO bt QU 1D

~I

DR |

I

& ~1

Agricultural Association

82, 8 36 322) 185|176 9
40 10 38 176| 65 7l 10
128 17 3€ 243 1 22 42
144 3 10 246 2l 19 4
42 2 18, 95 31 18 20
- - - 92 - - -
14 - 49 6 6 4
64 2 30, 276; 61| 28] 26
9 10 24 58] 14 6 8
- 12 37 23 - 10
6 11 9 1 52
152 al - 427| 46| 50| 233

10 2 ki 97 - 9%

56 6 - 150] 113 2l 13 i

48 10 - 131 6 25 29

4] - - 13 6 - 3 &

60 13 70 231 7. 4 18 K

28l - - 71 42 5 1 »w

18 - - 88| 64| 22 34 »
2l - - 6 3 - -

28l - 6 74| 57 8 45 O

36 - 70 - - - =

100 8 - 128 9 2 82

154 2 12 214 20 8 8 =

500 - - 95 - - - 3
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ANALYSIS OF AWARDS.

of'I

o @ o L2 €N .24 xn z)' @

£ g g 8 g. | 8 g ] g

=1 2d 2 = 23 |2, 2 2 2

g8 38 S =B g2 | 2% g g g

28 25 EH 2'g 28 |85 | 2.8 | & 25

Ew Aws | A3 Ass | &% | A8 B3z | A &S

Name of Society. SE . CEk B ees ee 182 <82 S S

25 | £55F | 522 | 52 | 55 |5%s| 5% | 5% | 23

588 | 889 | 89S | 899 | 5& |G%y | S5ES | 55 | 3=

[t Qg © S-t=t o @ S | S b SR Oy Or

5% | 85% | 5337 | E3¢ | 2% |F3f | £33 | £% | %

< Aw <o <A < 2.2 < |daT | <20 < < A
Androscoggin County. ........c.oocoiiinaes e it ieeseesseenasenss $22 00 $9 00 $10 00 $10 00] $9 00| $10 00 $12 00 $54 00
Androscoggin, Durham. cerenn - 3 00 - - 3 00 300 - 12 00
Aroostook County . 8 50 4 50 9 00 4 50 3 50 4 50 3000 26 00
Aroostook, North . - 4 50 4 50 4 50 - 325 - 32 50
Aroostook, South ........ . . - 50 - - - 50 50
Aroostook, Madawaska . ......... 1 25, 1 50 - - - - 1 50 3 50
Cumberland County-......... ceavsaan 12 00 13 00 - - 12 09 - - 10 00
Cumberland, North . teeenanens 3 00 - - 5 00 - - 5 00 9 00
Cumberland Farmers’ Club. ........... . e eerseeenenseans - 3 00 - - - 10 00 - 6 50 00
Cumberland, Gray Park Association _............. ... ol 4 00 9 50, - 2 00! 5 00 15 00, 5 00 6 06 -
Cumberland, Bridgton Farmers’ and Mechamcs’ Association..... 6 00 4 00 - 3 00 7 00 - 13 000 15 00 27 00
Cumberland, New Gloucester and Danville. .......coviiinenn couiae 8 00 - 5 00 - 3 00 8 00 3 00, 10 00 5 00
Cumber]and, Lake View Park . ....cooceiiiannee. . 4 00 2 00 2 00 - - - - 5 00 13 00
Franklin County. ....ccoivee ciaevenn . 26 50 6 00 2 00 3 00 20 00 - 16 00 22 75, 25 00
Franklin, North ... . 4 50 8 50/ 6 00 4 00] 10 00 700 500 1500 5 00
Hancock County. ...oooe. viiiine coveenneanianeann 8 00 - - 6 00 - 2 00 - 11 00 -
Hancock, North .. 275 - - - 12 2 50 - 1 50 28 00
Hancock County Fair ‘Association. 22 00 20 00 - - - 10 00 - - 28 00
Hancock, Eden. ..... ..oooveiiii civnnnn, - 1 50 - - - - - 1 50 -
Kennebee County 16 00 16 00 14 00 ~ 9 00 9 00 6 00 18 00 18 00
Kennebec, South. 10 50 317 - - - 3 50 - 8 00 15 75
Kennebec, Pittston Agr lcultural and Txotting Park Association.. - - - 3 00 2 00 2 00! - 8 00! -
Knox, North ......... 5 00 3 00 - - 3 00 2 50 3 50 8 50 31 00
Lincoln C(mnty 8 00] 3 00 3 00 2 00 3 00 - 7 00 475
Lincoln, Bristol - - - - - - - -
Oxford County 23 00 27 00 - - 18000 3500 24 00/ 42 00
Oxford, River vide Park Asso 6 00) 6 00 - 23 00) - - - 15 00,
Oxford, West. terene . 15 00| 7 00 700 9 00 700] 2500 9 00 12 00
Oxford, Andloscoggm Valley ..... S 7 00| 6 00 - - - 9 00 4 00) 13 60
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Oxford, Northo.veeees cveniiiiiniiniiis teennennn
Penobscot County . ..coviiiiinriiiieneeenrinneennss
Penobscot, Lee Union. ... .
Penobscot, West .............. ... . [P
Penobscot, North ... . .. . iiiiiiiiiinianis arevaen
Penobscot, East Eddington Farmers’ Clab . ..

Penobscot, Orrington . .........oiiiiiiiiiae.

Sagadahoc County...........ooiiiieen ., teeeiiianans aus
Sagadahoc, Richmond Farmers’ and Mechanics’ Club .. .
Somerset County ... covieiiiiiiiiii ittty teareiaanas PR

Somerset, Central . coviies iiiirir ciiiens ciratiiiiienas tieanere i
Waldo County ...
Waldo and Penob
Waldo, North.......
Washington County
Washington, North. ............
Washington, West . ..... ...... .
York, Ramshackle Park .. ..... . i e
York, Shapleigh and Acton... ... e
York, Ossipee Valley Union .. ..oovviivuis viveeenen voieennrnnnneenannn,
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ANALYSIS OF AWARDS—Continued.

zale |z |z & l& |&. |& & & |
. S
=of | 5% = = ] 58 |58 =4 | 3 5 59
Q) — = oy o = -g —t w— O — O -.-5 — = ‘7-18
SSE‘S E,Sﬁ S= . | B2& g Eg Eg 23 3¢ EE g%
s2° | 82% .| 233 | £E% © |8 2 o5 | 82 | 28 | 2o
; A= = o) 282 2o & = [N -y = =5 =28 =3
Name of Society. s | adng | el | A0 i ] 2 2 Rz 238 25
. sl wodb |wosd [ QoT o et e e A o L s O e ot
68 | O2EZ | °go | Oog g Sy | OXZ | ORR o g O oy og oo .
eoa aogg BEm | eES FER uS‘w FER=51 =g w @ g o 08
SS3 o= SHT SEom . o9 SS9 ::EGJ =8 =@ 20 SHE
== =i SRS = A R =55 :3*—" SRS I=F=] =20 =e S50 %
Cs® | 0= B2 | O Cel@P | S | o2 | O Oz Sy Orz SE=
Sa= S=BR | §=T | g552 g5 g§=3° | g=¢ &= S g =g
3D Y] ER= =0 < R ® 5 = 5 < =8
<Ro | <ads | das | dago 22 |<ac | <A < e < < 2 < as
Androscoggin County . ...... Cere teeeiaeae teeaees tieneas $96 00 $90 00 - $108 00| $20 00| $7 00| $35 CO| 89 60, $16 00| $84 00| $65 00
Androscoggin, Durham . . ... 9 50 13 50 $5 75 19 00 6 00 - 6 00, 12 00| 6 00 - 18 00
Aroostook County.......... PN .. 20 00 30 00 - 9 00 8 00 - - - - -
Aroostook, North .. . Ceeeeencemiaaasian. 37 50, 42 00 875 21 25 11 00 - 16 50 - - - -
Aroostook, South . - - 50 30 - 40 - - - -
Aroostook, Madawaska . .. e . 5 ~ 395 5 25 - 125 - - - - ~
Cuamberland County .. .. 23 00| 24 00| - 30 00/ 24 00 42 00| 2700 12 00 32 00f 16 00; 81 00
Cumberland, North - 15 00 7 50/ 31 00 6 00| 17 50 8 50 3000 1500 48 00
Cumberland Farmers’ Club . . 27 50 "6 00, - 23 00 33 00 21 00 23 00 - 9 00 30 00 16 00
Cumberland, Gray Park Association 7 50 13 00 3 00 22 00 6 00 5 00! 10 001 28 00 5 00[ 33 00 8 00
Cumberland, Bridgton Farmers’ and Mechanics’ As . 44 00| 59 00 - 3175 6 00 9 00] 4250 6 00 11 50 24 0OC 62 00
Cumberland, New Gloucester and Danville . ....... ... 9 00 16 00 6 00 38 00 15 00 6 00 7 50 - - 10 00 -
Cumberlaml, Lake View Park ............. . .. 4 00 2 00 2 00 8 00 - 4 00 - - 2 00 - -
Franklin County . ...... el .. 54 25 65 50 27 75 64 00| 42 00| 16 00| 45 00 350 17 50| 77 00/ 40 00
Franklin, North 9 25 22 80 495 16 65 10 60 3 50 9 65 1 501 4 50 25 00 5 00
Hancock County . 20 00 - 3 00 44 75 - 25 00 - - 750 - 18 00
Hancock, North - 50 325 10 75 - 57 - - - - -
Hancock County Fair Association 29 25 34 50 - 43 75 - 40 00 - 7 00 - - 33 00
Hancock, Eden . . .. 6 50 11 75 2 00 275 3 00 - - - - - -
Kennebec County 22 50 34 50 - 42 00 24 00| 39 50( 18 00{ 10 00| 20 00| 74 00 ~
Kennebec, South . ... . 16 00 3525 16 75 21 00| 19501 1825 2500 125 3 50| 60 00f 2225
Kennebec, Pittston Agricultural and Trotting Park Asso. 2 00 6 50 - 11 00 4 00 9 50| 12 00 - 6 000 35 00| 33 50
Knox, North «cvvveveeriinnnicnniannenn e eeiterees meeeanaas 875 11 60 2 50 25 50 9 00 975 9 00 - 6 00| 12 00f 16 00
Lincoln County. . 9 00 25 50 2 00 9 00 700 107 21 00 2 00 6 00/ 24 00f 4200
Lincoln, Bristol .......c.coie caiaaes - - - % 50 - - - - - - 7 00
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Oxford County ....coocise vvaiiisiani
Oxford, Riverside Pmk Associatlon .
Oxford, West « ...ooiiiiieeinninvnnans cersesanciesranetnnnss
Oxford, Andloscoggin Valley .......
Oxford, North. ................. feireeeaareerenae.
Penobscot County .. ... . e iareeas aaean
Penobscot, l.ee Union ..
Penobscot, West
Penobscob, North . .-
Penobscot, East Eddmﬂton Farmers’ Club ..... .
Penobscot, Orrington .. .
bagadahoc County .
Sagadahoe, Richmond Farmers’ and Mechanics’ Club
Somerset County ..
Somerset, Central.
Waldo (,ounty ...........
Waldo and Penobscot . . .
Waldo, North. .. ... .... . eiieenes e
Washington County ....coueeer iivierreiansssrieees venees
Washington, NOTth .« o..veviie civiiiiiiianinne vorecinenivnns
Washington, West ....... . ..
York, Ramshackle Park . ....
York, Shapleigh and Acton ... ‘s ..
York, Ossipee Valley Union ............ ... ..
York, North Berwick Agricultural Association . .....
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ANALYSIS OF AWARDS—Concluded.
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Name of Society. A 2, R | g 25 2 2. 25g | Aol | Aoy S&a

Lg% O w & et L L~ Py g wo g K o9 @

co °q ox oF O oF . oo ogog OomsQ °ga QZm

o 2 -3 FER=1 =5 PR « g FER o] FER- AR e ;152

=9 sB 2 |25 = ] 20 5 S8 go&, | 852« =3¢

5@ S ® 52 | s, | 54 525 543 5 | 388 | 2°F ~35

=] O = | Sva | 9% o Qu o C=d | S=aT | S== SEo

E% | 8% | B3 |Eg¢e| 8% | 555 | BEE | ESE |EZS%| £33 | B2F

<f | €48 | «8 | <85 | <& | <2 | «3% | AE |<&8q | <&37 B S5
Androscoggin County . ...oviiiienienes veens cvnvenn. $12 00 $24 007 $96 00! $104 00| $77 00 $34 00 $13 00 $5 00 $96 00/ $233 06
Androscoggin, Durham . . 13 00] 6 50| 10 50[ 27 10 17 00 4 55 7 90 - 23 b 10 50
Aroostook (,‘ounty . 34 500 1250/ 172 1710 1375 500 ~ - 11 20 725
Aroostook, North. 24 751 500 17 00 66 70 54 40 14 50 275 2 00 27 30 85 08
Alo()stook South. - 3 90 - - 5 30 1 .00 1 801 - - 5 60 -
Aroostook, Madawaska . 575 - - 13 95 - - - - 10 50 465
Cumberland County..... 17000 12 06 24 00| 42 00f 20 00 32 00 - - 34 00 41 75
Cumberland, North . . 3 00 9000 2475 1575 1325 1475 175 - 28 05 2 00
Cumberland Farmers’ Club. ........... . 3 00 600 9785 3075 24 00 14 50 - - 21 50 475
Cumberland, Gray Park Association .............. 7 00 2000 132 8 00 700 5 50 3 30 - 19 80 41 50
Cumberland, Bridgton Farmers’ and Mechanics’

ASSOCIALION o it et ittt e .. 18 00} 13 00 27 00] 4375 - 9 50 - 72 24 00 12 00
Cumberland, New Gloucester and Danv11]e 2 00 900/ 2260, 13 40| 17 50 5 50/ 2 50 - 24 40 6 65
Cumberland, Lake View Park.. . ~ - Kol 8 00 7 bb 1 50 - 6 40 -

Franklin County . ....... .} 12925 10 50| 85 00] 20 00| 44 30 9 60 435 27 57 90 42 60
Franklin, North ... . 26 30 4 00! 14 15 13 00 12 30 4 00 6 05 - 25 10 -
Hancock County.. . 14 00 4 00 7 50 46 65 26 90| 715 325 - 25 75 15 75
Hancock, North ....... ......... - - 1500 29 95 18 20 6 90 110 - 30 20 11 00
Hancock County Faii Association . 20 00 1050 2925 5850 43 25 21 20 5 50 - 52 60| 28 00
Hancock, Eden......iiiiiiiann, 100 2 00, 520 2970 8 20 50/ - - 10 80 2 85
Kennebec County . . 28 00/ 18 00 36 00 - 84 50 37 50 10 25 - 87 00 28 90
Kennebec,South...voeuvveeenns ol 0 iiiia 15 00, 3 00 22 14 90 2625 14 & 100 ~ 56 05 -
Kennebec, Pittston Agucultural and Tmttmg Palk

Asgsociation 6 50, 1500 1150 2200 25 00 1 50 275 - 15 70 60
Knox, North . 11 75 300 1845] 1825 2270 725 800 17 40 23 70
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Lincoln County...cieeeeeeir vaeeenesisbosscivssnonanas
Lincoln, Bristol . . .. . L.

Oxford (,ounty Ceaenieesaitare e
Oxford, Riverside Park Association .
Oxford, West . ... ... ...,
Oxford, Androseoggm Valley

Oxtord, North ...... teves caann

Pe¢nobscot County ...

Penobscot, I.ee Union.......

Penobscot, West PPN
Penobscot, NOrth. cveeveiennes coivinivaanss
Penobscot, East Eddington Farmers’ uub

Penobscot, Orrington ......... PR
Sagadahoc County .
Sagla(:)ahoc‘ Richmond ‘Farmers’ and Mechanics’
Club. ...... .

Somerset County.
Somerset, Central .
Waldo County .....
Waldo and l’enobseot ..
Waldo, North. .........
Washmgton Coun ty
Washington, North.

Washington, West .........
York, Rnmshuckle Park. .
Y(nk, Shapleigh and Acton . .

York, Ossipee Valley Union. .
York, North Berwick Agmcultulal Associatio
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5 00

44 00
12 00
22 00

8 00

100
13 00
3 00

100
21 00

40
125
9 00

13 00
[
15 00

8 00
17
9 00
8 00

26 00

37 50
H 25
21 75
8 50
9 50
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8 00
1 00|

5 00
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20 30
31 10
37 40

34 05
28 8
15 00

6 25
95 10
21 10
11 40
27 25
79 25

8 30
5 35

6 25
3 00
206 05
43 75
23 50
18 00
10 00
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> |z g - “ 25 gL = g9 | 58,4 | 25 2
D g | 88 =K 4 1) 3= g o 202 | & e
3; | 2| o | g2 °3 £ 28 | BA | 2 55 | 525 | &3 =
Name of Society. 2SS | =4 & | &8 S ) 52 5 - Ka St | B s
s2 |85 2 2n | 28| 2 | 28| 28 | 85| g3 | 523 | ®E:| %
= 22| & 288 | 22 o g5 £8 g5 5= | 2=E| oX& =
¥ o5 13 a1 o8 = o8 o = o8 =2 =32 5]
ES |8e| 3 |832| g5 | B | EZ | EZ | Rr | Ez | BE%| ¢s%| &
<& |®E| B |mSA| &5 & <3 <5 =3 <3 | REF | P27 <
Androscoggin County ....... cvent sassanees 5 00/$60 00/$500 00 $340 00|$1,536 86/$2,911 86' - 750 00| $686 40I 347 "5|$'.’,870 65| $600 {)()Ia%l,‘l')ﬂ 00
Androscoggin, Durham . .. 84 24 - - 110 00 548 90, 743 14 $55 00 337 25 55 00 100 00 793 80| 2,000 00\ 1,500 00
Aroostook County ....... - 71 00 - 425 001 1,646 95| 2,042 95 &3 20 970 00 5’1 94 462 76| 2,292 95 250 00
Aro0stook, North . 153 92| 76 80 - 330 00] 1,709 78! 2,270 50 75 00f 800 00| 175 00} 718 77! 2,270 50 4,000 00} 2,600 00
Aroostook, South . ....... 500! 6 00 - - 11 05 22 (b - - - 173 22 03 - -
Aroostook, Madawaska... 20 54| 27 00 - - 47 54 - - ; 00| - 58 35 - -
Cumberland County . 289 87/ 20 00, 135 35 546 25| 8,103 37| 4,094 84 418 56| 1,385 00| 1,267 35 356 10| 4,043 76/ 4,000 00, 1,110 35
Cumberland, North.......... 115 91| 50 00 ~ 62 00 284 69! 512 60 40 00 175 00 70 00| - 621 80 2,500 00 107 20
Cumberland Farmers’ Club . 127 34{ 18 00 180 00] 955 04| 1,280 38 142 00; 425 00 26 00 227 25 1,252 60} 3,000 06| 300 00
Cumberiand, Gray Park Aﬂsocmn(m 104 27 - - 207 501 1,067 16] 1,368 93 140.33 515 00 208 62 171 3| 1,329 93| 9,000 00 225 00
Cumbelland, Bridgton Farmers’ and
Mechanics’ Association ........ ....... 175 24| 10 00 - 190 00f 1,312 62| 1,687 86; 120 00| 725 00! 245 46] 202 41| 1,818 12| 2,500 00 -
Cumberland, New Gloucester  and
Danville. ......oooooiiin L. 75 12 - - 116 00 701 88 893 00 18 21 290 00/ 134 19 114 14 809 59 2,500 00 -
Cumberland, Lake View Park .. 39 7 - - a0 00 255 95 345 66 - 205 00 55 00 - 332 20 900 00 96 00
Franklin County ....... .....euues 355 01,689 00 - 452 50| 2,433 27| 3,929 78| 276 32{ 1,127 50| 912 41} 237 00| 3,533 23} 10,000 00 -
Franklin, North. . 88 238|288 G0 100 00! 102 00 964 03| 1,642 31 250 00 355 50 250 50 396 43| 1,635 43| 3,706 88| 2,220 00
Hancock County.. 129 79 - - 44 00| 1,062 66| 1,236 45 50 00{ 233 00] 232 39 80 10| 891 69| 5,000 00 300 00
Hancock, North. ................. 53 231 2 00 4 10| - 448 32 507 65 10 03 . 264 43 78 09 907 65 150 00 4 10
Hancock County Fair ASSOClatlon 191 90 - - 140 60| 2,435 35| 2,767 25 223 20 635 00| 1,329 50 579 55| 3,303 55| 11,500 00 410 00
Hancock, Eden ... 25 33] 13 50 - 819 78 8568 61 519 66, - 80 91 170 49 860 31| 1,200 00 425 00
Kemleb(,c County. ...... . 298 84| 2 00 500 00] 115 00| 1,218 28] 2,134 12 600 00 460 00 375 00 95 00] 2,250 65 4,000 001 1,450 00
Kennebece, South .................. veo| 144 06 - - 63 50| 1,667 15| 1,864 71 17 43| 375 00/ 254 13| 769 05| 1,819 16 2,400 00 -
Kennebee, Pittston Agucultuxal and
Trotting P’ark Association. ...... 89 34| - - 54 00/ 1,368 03| 1,511 37| 100 00/ 280 60/ 100 00| 809 12| 1,511 27| 1,500 00; 600 00
Knox, North. ..ceeen cevnnisivenneenieennn. 116 57/381 50 - 66 00] 950 63} 1,464 75| 25 00] 200 0Ll 581 25| 267 00{ 1,459 75 - =
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Lincoln County . .........oooiiviiii viens 133 85| 26 00 - 162 00| 1,457 18| 1,778 03] 335.65] 400 00| 285 16| 290 03| 1,676 64| 2,500 00[ 200 00
Lincoln, Bristol ceese . 38 36| 975 - - 373 451 421 56 65 98 - 121 22 94 20 385 75| 1,000 00 75 00
Oxford County ..... 652 89 24 00 127 42| 335 00| 4,163 00| 5,302 81| 617 24| 893 75| 354 31| 2,524 29| 6,009 04|10,000 00, 127
Oxtord, River sule Park’ Assocmuon - - - 215 00: 590 71 805 71 125 00| 500 00| 350 00 100 00 1,662 75| 2,400 00| 560
Oxford, West ..... ........ 275 98| 63 00| - 390 00| 2,297 62| 3,026 60| 525 00 850 00 354 50 427 36 ‘2,383 56| 8,325 00| 1,000
Oxford, Androscoggin Valley 172 70, 16 60 ~ 572 50| 2,464 46| 3,225 66 327 011 1,275 00| 309 34 622 75, 2,904 35| 2,500 00| 2,400
Oxford, North...... case . 95 52| 5 00] 50 25 122 50 611 22 884 49 - 347 50 42 00 265 00 874 95| 3,000 00 -
Penobscot County .... - - - 4 00 50 18 54 18 - 53 78 11 58 82 31 - 24
Penobscot, L.ee Union ..........c.. oenl - - - - 42 25 42 25 - 13 50 - 63 75 - 21
Penobscot, West ......... .1 203 88| 72 00 - 375 76| 1,630 52| 2,282 15 260 00 837 50 500 Vo - 2,282 15| 6,000 00| 3,500
Penobscot, North . c....ove viivneiieneieson 42 53 - - - 112 90 155 48 10 00 - 20 00 15 00} 157 90 - -
Penobscot, East Eddington Farmers’ Club 43 92 - - - 321 04 364 96 42 87 - 83 26 4 00 237 83| 1,500 00 -
Penobscot, Orrington ... . 46 65| - - 45 TH 436 94 529 34 30 00 189 75 8 25 7 10 516 25| 1,100 00 200
Sagadahoc County .............. 543 28(457 0011,85000] 447 50; 3,993 72| 7,201 50| 2,000 00i 1,065 00| 2,112 08 598 90| 7,291 50| 7,000 00 2,700
Sagadahoc, Richmond Farmers’ and

Mechanics’ Club ........... ...... 38 23 - - - 134 69 172 92 515 - 20 25 34 76| 135 81 50 00 3
Somerset County ...... . 72 43 - - 8h 00 651 86 809 29 - 225 00 101 62 262 60 738 22| 1,150 00 38
Sowmnerset, Central. - - - 150 00| 1,042 54| 1,192 54 100 00 437 50 725 20 - 1,518 956] 2,500 00 500
Waldo County. ........ . - 170 00 - 137 50 7563 57, 1,061 07 289 55 336 00 135 46 56 61 924 87| 3,500 00 -
Waldo and Penobscot . 250 00[100 00| 31 35| 531 75| 2,954 04| 3,867 14 411 95| 1,215 00 966 43 102 18 3,776 51| 3,000 00 -
Waldo, North .......... 105 03] 20 00 - 50 00 662 0V 837 08 - 425 00 196 25 ~ 921 00 - 83 92
Washmgton (Jounty 168 66/ 8 00 - 192 50 1,021 66] 1,390 82 55 00] 517 50 190 02 72 80| 1,278 42{ 1,500 00| 1,000
Washington, North . . 44 43 - - 122 00 413 44 579 87 - 310 00 89 00 61 80 535 50| 3,000 00| 2,000
Washington, West ....... -1 334 08 200 - 300 00| 3,045 75| 3,681 83 85 50/ 1,050 00| 753 00| 962 14| 3,746 74| 2,232 00| 996
York, Ramshackle Park .... . - (154 00 - 100 00f 371 15| 625 15 - 430 00 94 62 - 811 32| 2,000 00| 186
York, Shapleigh and Acton . . 136 90,208 06, GG O¢ - HiA 425 20, - - 18 o0 20 25 401 757 2,000 00 -
York, Ossipee Valley Union.............. 200 00 -~ - 260 00| 1,701 60| 2,161 60 22 33| 775 00; 172 10| 806 87 2,161 0 6,500 00| 1,415
York, North Berwick gricultural :

Association ............. teesus secnsccanas 186 84| - - 171 90{ 873 627 1,232 36 - 568 00f 895 59 121 19| 1,771 28| 8,000 00| 5,475 00
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MAINE BOARD OF AGRICULTURE.

ANNUAL MEETING, IQOI.

The annual meeting of the Maine Board of Agriculture was
held at the roorus of the Board, State House, Augusta, January
16 and 17, 19OL.

WEDNESDAY, JANUARY IO—FORENOON.

"The meeting was called to order by the President, John M.
Winslow of Nobleboro. A committee on credentials was -
appointed by the Chair as follows: J. F. Buker of Sagadahoc
county, S. H. Garvin of York county and Joseph Ellis of
Waldo county. This committee, after examining the creden-
tials presented to them, reported that E. E. Light of Union, for
Knox county, W. H. Snow of Milo, for Piscataquis county,
James Morrison of Phillips, for Franklin county, Cyrus Chase
of Westfield, for Aroostook county, and Charles 1. Jones of
Corinna, for Penchscot county, were duly elected members of
the Board for the constitutional term of three years, from the
third Wednesday in January, 1gor. This report was accepted.

ANNUAL REPORT OF THE SECRETARY.

Mr. President and Members of the Board:

The work of the Board has continued along about the usual
lines during the past year. I believe that there has been more
interest manifested by the people of the State than ever before,
and that the farmers are more and more working along the lines
indicated by the best thought of the times. The crops have been
more diversified, and as a rule the farms are becoming more seli-
supporting. More attention is being paid to advanced methods
along all lines, and thought is rapidly taking the place of manual
labor. :
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The crops for 1goo were, as a rule, very satisfactory.
Another severe drought in the southern and western sections of
the State materially reduced the hay crop. So much was this the
case that in many instances farmers are at present forced to buy
hay in order to maintain their usual amount of stock and keep
in the market with their regular business. The value of the sup-
plemental crop and the silo is forced home to our cattle feeders
more each year, and from correspondence which reaches the
office I am inclined to the opinion that more attention will be
given both these articles the coming season. An abundant fruit
crop brings much money ‘to the farmers of Maine, and it is to
be regretted that reliable information as to the fruit crop of the
world, and the probable demand, cannot be placed before our
farmers in season to be of more value to them in disposing of
their fruit.

The sickness of Prof. Munson and the death of Prof. Cook
seriously interfered with the Institute work in the direction of
fruit growing. Yet the subject has been considered in quite a
few of the meetings, and an Institute held at North Ellsworth
on November 17th was practically given up to the consideration
of fruit subjects. More than the usual interest has been mani-
fested in live stock husbhandry, and many of our most thoughtful
farmers are taking this opportunity to purchase thoroughbred
animals of the various breeds.

I append the report of our special correspondents, giving the
averages of our principal crops, and as they again correspond
closely with the reports of the correspondents for the United
States Department of Agriculture which are from an entirely
different source, believe them to be fairly correct. The general
average is as follows:

Quantity of apples, 115 per cent.; quality, 107 per cent. Pro-
portion of winter. varieties, 67 per cent. Forty per cent. of the
apple crop will be shipped at once. Yield of potatoes, 126
bushels. Yield of vellow corn, 45 bushels; sweet, 2,400 pounds.
Fighty-six per cent. of young stock will be wintered. Condition
of grass fields, 87 per cent.

In reporting the crop conditions for October from the United
States Crop Reporter, I took occasion to say: “We are pleased
t0 note the very favorable condition of the fruit market, both at

10
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home and abroad. We trust that Maine fruit growers who have
winter apples to dispose of will not rush them upon the market,
but will store them for later shipment. There can be no doubt
but that carefully selected winter fruit will bring a good price
before the season is over.”

OUR LIVE STOCK.

We have 128,666 horses in the State, valued for taxation
$6,079,569. While there is a slight decrease in the number from
1899, there is an increase in value of $21,002. From the
recorded number of three, two and one-year-old colts there
appears to be a steady decrease in the number of colts raised
each year.

There is but a slight increase in the number of cows, but their
value too has increased $8,610.

There is still a decrease in the number of oxen, but it would
appear that the large gain in one, two and three-year-olds would
show that more steers as well as more heifers were being
raised. There has been a slight falling off in the number of
sheep and swine.

The estimated total value of poultry and eggs produced in
1898, as reported to the State assessors is $1,418,782.18.

The total value of live stock for taxation is $12,347,347.

OUR DAIRY INTERESTS.

The dairy interests of our State are demanding more and more
of the attention of our people. The year just past has been
phenomenal in the advances made along these lines. There
seems to be a constantly increasing demand for good, well made,
dairy butter at remunerative prices, and creamery butter making
is continually being extended. The market calls for all dairy
products at prices above those reached in any year for a long
time, and there appears to be no danger of any overproduction
of this class of goods. Maine still stands far ahead of any other
State in the reputation of her sweet cream, and it finds its way
into nearly every New England city. o

The score of our butter at the last dairy conference was very
gratifying, as it marked quite an improvement over that of for-
mer years. [ helieve that the time will soon arrive when the
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butter product of our dairies will possess as high a reputation
as the cream, and to bring about that happy condition constant
efforts along educational lines are necessary.

A new departure in dairy institute work in accordance with
the suggestions of members at the last annual meeting has been
undertaken with results that would seem to warrant its con-
tinuance. Two two-day dairy instruction meetings have been
held, one in Lincoln and one in Somerset county. Separators
were furnished by the various dairy supply firms, milk was pur-
chased and brought tc the meeting where the cream was sep-
arated, ripened and churned hefore the audiences, experts were
employed to do the work and under the direction of Prof. Gowell
"every step was fully explained. The wisdom of carrying this
practical instruction into the farm homes cannot be doubted.

THE GROUT BDILL.

During the agitation over the passage of this measure which
is thought to be of greater importance to our dairy interests than
any legislation which has preceded it, this office has been in fre-
quent correspondence with our delegation in Congress, and it is
with pleasure that I record the fact that all of our representatives
heartily supported the bill, and that I have letters from both
our Senators, saying they shall use their best efforts to secure
its passage in the Senate.

It may be the bill will not pass this session of Congress. But
the New York Journal of Commerce says that if its friends will
“keep up their organization, and keep the dairy interests
inflamed against colored oleomargarine, they will be in a good
position to push the measure through both houses of the next
Congress.”

OLEO IN MAINE.

Several indictments for the illegal sale of oleo have been
obtained during the year and there are two cases now pending.
We doubt if there is much sold at the present time contrary to
our State law. The United States authorities are very active,
and but little business is done without a United States license.
There is but one such license at the present time in the six west-
ern counties, and that is a retail license. The sale has been
materially lessened by the anti-color law which was passed in

1893.
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In order to secure further protection amendments to our law
would be necessary, requiring hotels, boarding houses and res-
taurants using oleo to notify their guests, and stores and carts
from which it is sold to have conspicuous signs posted. These
requirements are the strongest part of the Massachusetts law
and most of the indictments are secured under them.

BEEF GROWING,

The production of heef on our Maine farms should he encour-
aged at the present time. A large part of the State is admirably
adapted to this work and the increase of the number of thor-
oughbred beef animals would materially add to our prosperity.
We now have some magnificent Herefords, Shorthorns and Red
Polls. There are a few Polled Angus in Aroostook county, and
this breed seems to be well adapted to the conditions that prevail
there. The subject has received attention at our meetings, but
not the amount that its importance demands. Efforts were made
to secure a speaker of national reputation to treat beef growing
at the institutes, but we were unable to do so. I hope that
during the year to come much more may be done for our beef
interests.

ISLAND SHEEP.

By request of Mr. Allen and Mr. Light we have investigated
the island sheep industry of our coast counties. In connection
with a sheep institute at Dexter, meetings were held at Machias
on March 15th and at North Haven March 19th and 2oth, for
the purpose of bringing out as many facts as possible in relation
to the sheep on these islands and for instruction to those who
are engaged in the work. Mr. L. B. Harris of Lyndonville, Vt,,
one of the most noted importers and breeders of Shropshires in
the United States, was employed, and took much interest in the
work. In order to further acquaint himself with the conditions
he visited Gardner’s Island, situated five miles off the coast from
Jonesboro,on which about 500 of these sheep are kept, remaining
there two weeks previous to the Machias meeting, at which time
he cooked one of the island sheep and served almost zoo people
with what every one called most delicious mutton. In order to
more fully give his ideas at this time I quote from an article
written by him for several Maine papers. He says:
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“The great State of Maine asked me to look into the island
sheep industry, and to do it in my own way. From the map,
I selected the most exposed islands. 1 began to eat such marine
growths as I saw the sheep eat. Of all the growth flung up I
found the rockweed to the human taste and stomach the best,
except for the salt, which, however, was about as most people
like their food scasoned. It was quite the equal of the grasses
of the pasture, and no more salt than are clams or oysters. In
fact the aquatic growth to the sheep is as important as are the
delicacies that we treat ourselves to out of the deep.

“I found a wonderful breed of sheep, fine boned, with little
offal, firm of flesh, well covered with wool, head high in the air
and a carriage as stately and grand as any breed. They have
a knack of taking care of themselves that commands admiration.
One cornered, when pressed, cleared my head at a bound and
left the rattle of a fleeing deer, almost, as the only indication that
a sheep had been there.

“The flavor of the cooked flesh is of the best, and not to be
obtained elsewhere. 'This present winter I have visited the mar-
kets with a view of securing for the island sheep a distinct
quotation, as no doubt it would sell high if it could be kept sep-
arate until a name could be made for it. But the obstacle that
seemed in the way was the uneven and unreliable supply. The
dealers would say, ‘How many sheep can I get each week?
Then I said again, ‘Oh, for a handful of Scotch shepherds to
organize a selling movement, as well as to sow rape and
turnips.’

“T chose the lull after the great storms in March of 1899,
storms that have ncver been surpassed for severity, as my time
to see their conditions. T expected to see the flocks as weak at
least as the barn sheer at that time of vear, but I found them
much stronger than those kept in artificial conditions. 1In fact
the sheep (a wether three years old) that supplied almost two
hundred plates in the ‘sheep dinner’ at Machias could not have
been taken from any flock of barn sheep in Maine, and this sheep
was taken from the flock, with a rifie, at random. _

“Again, there is no climate, nor is there any place so well
adapted to the propagation of sheep in natural conditions as in
the islands off your coast.

“I have visited many a sheep run among the islands and seen
many a cosy shed and yard built by the owner to offer his sheep
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the best he had, hut I have never seen an island sheep yet but
that knew enough to keep away from such disease-breeding
traps. As in the highlands, they want a place to get out of the
winds, but a rock three feet high is enough. I have seen the
choicest hay and whole oats that sheep like so much, carried out,
after the most terrible storms, but I never saw a sheep that
would eat them when they could get rockweed.

“If people interested in the animal industry of Maine will
encourage the cultivation of rape and kindred plants, they can
add wondrously to the wealth of the State, and you may see ten
sheep sold, and to the epicure, where one is sold now. You
may see boats loaded to the utmost with those beautiful animals
going from island to steamboat or railway train, and have the
satisfaction of saving to the world one of the best breeds of sheep
ever evolved out of the survival of the fittest. You will have
added honor and dignity to yourselves, for the care of sheep adds
to the virtues of life beyond that of any calling.

“There are many practical questions for the shepherd to face.
Probably the most dangerous rock in his course is the liability
to bring in sires from outside the breed. You have the best
sheep in the world for your purpose. Beware of crosses. Get
the best of your kind, and let other kinds alone.

While a sheep is an out-cf-doer animal, and thrives best when
not housed nor herded, he has not the ability to defend his young
against the sharp-toothed wolf or fox even, so from Narra-
gansett northeast is the only place I know in the broad world
where sheep can thrive as they can here. And of what improve-
ment that natural sheep paradise is capable, if some one whose
superior knowledge would see the facts, would distribute a few
bags of rape seed along that coast, with a little slip giving the
simple directicns for its cultivation and use! If there could be
a few Scotch shepherds and plowboys brought on to the scene
what a jump the sheep industry would make! Think of the
natural advantages of the Maine coast as compared with the
northwest of Scotland, or any of the sheep-growing parts of
Great Britain.”

These words are from a man who is intensely practical, who
is making a great success handling a high-class article of mutton
and who knows the conditions necessary for best results in the
growing and handling of sheep.
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THE MAINE FHORSE.

For several years it has not been thought wise to talk much
about horse breeding at our Institutes, neither has there been
any demand for such work, still much money has been brought
into the State the past year from the sale of good horses, and
I believe the time has now fully come when more attention
should be given this branch of stock husbandry.

The principal drawbacks, in times past, have been false notions
as to the kinds of horses best adapted to our purpose, the lack
of good foundation stock in the mares and the speculative nature
of the business. The first condition is being overcome and
instruction along lines of breeding for best results should be
given in a portion of our Institutes. The grade of our mares
has been raised until now I believe we have a good foundation
stock from which to breed, and when we succeed in raising a
class of colts and horses that has a steady demand in the mar-
kets similar to that accorded the young neat stock of the farm,
which is entirely possible, we shall eliminate the speculative
clement.

THE POULTRY INDUSTRY.

For years the State of Maine has been an importer of poultry
and eggs. So far has the demand overrun the supply that it
has been difficult for several months to obtain a fresh’ egg upon
the hotel tables of our State. Mr. Henry Van Dreser, in his
spirited lectures relating to this industry has stirred our people
to an entliusiasm which will, T trust, bring definite results in
increasing the number of our poultry farms and in adding to
the production of this valuable article of food. Efforts are now
being made looking to.the forming of a State Poultry Associa-
tion, and the holding of poultry exhibitions in various sections
of the State. This association does not propose to ask for any
assistance financially but will depend upon contributions and
pledges from those who are interested in the movement for its
support. The forming of local poultry associations is being agi-
tated also. In Houlton steps have already been taken in this
direction. I think the Board should take some action on these
proposed measures, as in my judgment the industry is of great
importance to our State.
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SEED AND FEED INSPECTION.

While this office has nothing to do with the execution of these
laws, its only duty heing to prosecute violators on notice from
the director of the Maine Experiment Station, I may say that
upon receiving official notice of violations of the feeding stuffs
law from Prof. Woods, accompanied by him I visited the attor-
ney general and laid all the facts in my possession before him.
Acting on his advice I held personal interviews with the parties
involved and was convinced that an attempted prosecution would
he unwise, and that much of the difficulty arose from inadvert-
ence on their part rather than from any disposition to evade the
law. I would call the Board’s attention to the last newspaper
bulletin from the Experiment Station in relation to the work
that has been done in the analyzing of feeds during the past year.

BULLETINS.

The publication of the bulletins has been continued through
the year and the mailing list has been increased. They have
been entered as second class matter in accordance with the pro-
visions of an act of Congress in relation to periodical publica-
tions by Departments of Agriculture, approved June 6, 1900.
By this means we are able to increase their size whenever neces-
sary to treat subjects more fully than we have in the past, and
at the same time the postage is materially reduced. By the
means of these publications the board is enabled to reach a large
number of the farmers of the State each month. The additions
to the mailing list made during the year have been made without
solicitation, and only on personal request from the parties them-
selves or their friends.

REPORTS.

The making up of the matter for the reports was changed in
the last issue, so that it might come in about the order in which
it occurred, bringing the annual meeting at the close of the
report. By so doing we were able to issue it several months
earlier than usual, as well as to materially improve its make-up.
The statute sets the maximum number of these reports at

12,000 copies, but provides that the number shall be fixed by the
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Governor and Council. One-half of this number is distributed
from this office. One-half is sent from the library to members
of the Legislature. Of our quota we now have no more than
should be kept in the office to fill orders from libraries and other
organizations for the completing of sets. We now have several
requests for bundles of these reports for distribution, which we
are unable to fill. The librarian informs me that outside of
those which he feels obliged to keep for exchanges he has but
few copies. 1 think that as there are sixty-five thousand farms
in Maine, the number of these reports should be increased.

THE DEVELOPMENTS OF NORTHERN AROCOSTOOK.

The Institute work in this section of the State begun in 1899
has been continued, Institutes having been held in June, at Van
Buren, Frenchville, St. David and Fort Kent. Here is a large
area of land lying on the St. John, which is capable of high
agricultural development. The country was settled by a French-
speaking people who at the present time are practising very
primitive methods of agriculture. They appear to be anxious
to improve, and attend these meetings in good numbers. We
found evidences of advancement from our previous trip, and I
learn of the building of a creamery at St. David since our visit
and the introduction of some thoroughbred animals. They have
a fine foundation on which to build a magnificent breed of sheep,
and the growing of beef and dairy cattle can be made to form
quite an important branch of their work. We saw as fine fields
of wheat here as in the lower sections of the county, and look to
see its cultivation materially increased in the near future. This
work should be continued.

INSTITUTES.

The Institutes which have been held during the year have
attracted more than the usual interest and attendance on the part
of our farmers. The usual subjects have been treated, and some
new ones added. Acting on the suggestion of the members
fromy Androscoggin and Aroostook, a speaker was secured to talk
on domestic science. Mrs. Sprague Taylor of Fairfield went
through Aroostook county, and her addresses appeared to give
great satisfaction to the ladies who attended the meetings. It
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would seem that this branch of the work might be pushed in the
future to good advantage. The matter of winter road breaking
by the use of snow rollers was treated at the Institutes in Ken-
nebec county. Much interest was manifested in the lectures and
the office has been in receipt of letters frequently in relation to
the subject. We believe that by the adoption of these rollers
much money can be saved, which can be placed to good service in
permanent road improvements in summer. It wias learned from
the figures kept by two towns in different sections of the State,
that one of them, breaking its roads with triangles and by shovel-
ling, had expended $27,000 in the last ten years on its 100 miles
of road, while the other town situated where snows fall deeper
and remain longer had expended but $6,000 in the same time for
the same number of miles of road, by use of snow rollers,and had
had very acceptable roads at all times. According to these fig-
ures if only une town ceuld be induced to use rollers each year
it would amply repay for all the expense of the Board of Agri-
culture for more than four years.

The members of the Board have been employed for Institute
work as far as possible. The officers of the Maine Experiment
Station have been active and untiring in their efforts to assist at
Institutes by investigations and chemical analyses. Speakers of
national reputation have added to the interest and value of the
work. The demand is now largely for trained speakers, for those
who are familiar with the subjects they treat either from practical
contact with them till they have thoroughly mastered them and
worked out a success for themselves or from those who have
given up the best vears of their lives to scientific study and
research. This demand should in my judgment be heeded as far
as possible. By so doing the standard of the Institutes will be
raised and their usefuiness increased.

The expense of the vear’s work has been $3,608.42. This is
covered by the appropriation and unexpended balance of appro-
priation for 1899.

The time reported covers the board year, from the third
Wednesday in January, 1900, to the third Wednesday in Jan-
uary, 190I. ,

Ninety Institutes, one field day, seven evening meetings and
a State Dairy Conference have been held.
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The subjects treated are ahout as follows: Domestic Economy
at 5 meetings; Roads at 6 meetings; Sheep Husbandry at 7
meetings; Fertilizers at 9 meetings; Beef Productions at 11
meetings ; Orcharding at 12 meetings; Stock Feeding at 21 meet-
ings; Poultry Growing at 23 meetings; Soil Improvement at 28
meetings; Dairying at 57 meetings.

CORRESPONDENCE,

The correspondence of the office is continually increasing.
Letters are frequently received asking for information pertaining
to the work of the farm, and are answered as promptly and fully
as possible. The analytical subject-index of the reports has
been continued and it forms a ready means of ascertaining at a
glance the work that has been treated in the various reports ever
since the first one was issued. The card catalogue of the Exper-
iment Station publications is continued, and is of great value in
looking up the subject matter treated in the various experiment
stations of the country.

AGRICULTURAL SOCIETIES,

“The work of agricultuial societies has been of a high order
as far as I have been able to learn and the fairs have been, as a
rule, successful and free from objectionable features. While the
multiplication of these societies beyond reasonable numbers
should be discouraged and while one strong society is worth more
than many weak ones, [ believe they should be placed in such
sections as to best accommodate the greatest number of people,
to accomplish the best results.

The following figures will shocw the amount of business done
by these societies:

Number of horses and colts exhibited............. 1,601
Number of neat cattle exhibited.................. 6,997
Number of sheep exhibited. ..................... 1,607
Number of swine exhibited............co.vvtn. 652
Number of poultry (coops) exhibited............. 1,495
Amount of premiums and gratuities paid......... $20,255 95
Amount of trotting purses........ ..o, 22,971 35
Amount of entry fees for trotting purses.......... 8,364 40

Actual cost of trotting purses..........ooovin..n. 14,606 93
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Per cent of premiums and gratuities to total awards. 47
Per cent of entry fees. ... 36
Per cent of stipend to societies not otherwise pro-

vided for by law........cooviiii i, 35.96
Per cent of increase inawards.............ouunnn 7
Number of societies receiving stipend............. 48
Increase from 1899. ... . ..o i il i, 4.

THE PRESS.

The office is under the usual obligations to the press for its
kind favors. Notices of all matters pertaining to the work, and
reviews of the reports and hulletins have been freelv given. The
interest shown bythe papers of our State has been of material aid.
We have nearly 75 papers on cur mailing list and as far as possi-
ble matter sent out goes to all of them.

The following papers are regularly received in the office and’
are kept on file: The Maine Farmer, Turf, Farm and Home,
Bangor Weekly Commercial, Lewiston Journal, The New Age,.
Kennebec Journal, Country Gentleman, New England Farmer,
Mirror and Farmer, Hoard's Dairyman, New York Produce
Review and American Creamery, The Farmer’'s Voice, Farm and
Home, New England Homestead, The Hay Trade Journal, and
several local papers.

CONCLUSION.

In conclusion I wish to thank the executive committee for its
unselfish and valuable work Yuring the year, the members of the
board for the interest they have shown, and the uniform courtesy
which I have received at their hands. It is very pleasant to be
able to say that during the entire vear no unpleasant word has
been spoken between us and that perfect harmony has prevailed
in the arranging and carrying out of the details of all the work.
It is also pleasant to he able to say, as I believe with equal truth
and candor, that never in the history of the Board of Agriculture
has it stood higher in the estimation of the farmers of the State
than it does at present, never was its work more fully appreciated
or its chance for future good service so great as at present.
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REPORT OF THE EXECUTIVE COMMITTEE

A meeting of the executive committee was held at the State
House, August 20, 1900. The business under consideration as
a committee was in relation to holding an all day meeting at the
State Fair. Voted, that we censider it not advisable.

Your committee also met January 15, 1901, as directed by the
hoard, to examine the books and accounts of the secretary. We
have examined the books and accounts, compared them with the
vouchers and have found that they are correct.

J. M. WixsLow,
E. F. ALLEN,
T. H. Rorrins,

Executive Committee.

On motion of Mr. Ellis,
Voted, That this report be accepted.

Adjourned until 2 o’clock P. M.

WEDNESDAY, JANUARY I6—AFTERNOON.

Election of officers being now in order, the following officers
were elected, by ballot: President, E. F. Allen, Columbia Falls;
vice president, Nahum Hinckley, Bluehill; secretary, B. Walker
McKeen, Augusta; member of the executive committee, J. F.
Buker, Bowdoin ; member of advisory council of the Experiment
Station, B. Walker McKeen.

The following committee on pay-roll was appointed by the
chair: A. N. Douglass of Kennebec county, J. F. Buker of
Sagadahoc county, and W. H. Snow of Piscataquis county,

Mr. HinckLEY—TI am very much pleased with the work done
in our county in the institutes. I can see a marked improvement
by the farmer; but I think the board should have an annual
financial report. 1 have had some experience as a select-
man, and also for six years as county commissioner, and
we expended on the addition to our court house something
near 20,000 dollars, without a vote of the citizens of the
county and without taxing the citizens ene dollar. There
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was a great deal of comment about it, but it was needed and we
did it, and at the end of the year we flung out an itemized finan-
cial report that showed the expenditure of every dollar of that
money,and no man has protested against it. I would like to know
why there could not be a printed fiinancial report ready at the
annual meeting. Then each member can take his report and
examine it and not have to refer to the books. Itis a very easy
matter to make one up. I am thoroughly in favor of the secre-
tary of this board. He has done us lots of good in our county.
I simply say these few words for the benefit of the Board of
Agriculture.

On motion of Mr. Hinckley,

Voted, That the secretary of the Board of Agriculture have
printed an itemized account of the financial standing of the
board,and that such report shall be issued on or before the second
Wednesday of each January, and be incorporated in the annual
report.

On motion of Prof. Woods,

Voted, That it be a part of the duty of the executive commit-
tee to audit the accounts of the board and report at the annual
meeting.

J. F. Buker—I want to say a few words in regard to the test-
ing of milk at fairs. This is something that I have been directly
interested in. I have been an exhibitor at the fairs for some ten
years, and quite a part of the time Mr. McKeen and Prof. Gowell
have tested the milk, and I know, heing an exhibitor and being
in those tests, that the exhibitors have had more courage on this
account. They believed that they would get nearer what
belonged to them than if the society had stepped out and picked
up a man they could have got for less money. As to whether
the board should pay for this or the society is a matter for us to
congider. I am aware that it puts a great deal of work upon our
secretary and Prof. Gowell. The secretary has to be there at
six o’clock in the morning and weigh the milk and take the
samples, and again at six o’clock at night, and then he has the
testing and the figuring. As I understand it, he gets nothing
directly from it, neither does Prof. Gowell.

Prof. Woons—There may be some misapprehension in relation
to whether the board has a right to do this work. The law states
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that the secretary shall so far as practicable aid and encourage
agricultural societies in their efforts.

Mr. HinckLEy—TI think that this matter is just as legitimate
as to take samples of milk at institutes and test them there. A
much larger circulation of knowledge goes out from the fairs
than would from an institute.

Dr. Harris—It has occurred to me in connection with this
discussion that it might be practicable to make a valuable use of
the fairs in institute work, if you had the right kind of a man
who could take men through the fairs and show them what is
of value. You might get a practicable demonstration in certain
lines.

On motion of Mr. Buker,

Voted, That the secretary continue this work of testing milk
at the fairs as he has done in the past.

WEDNESDAY, JANUARY 16—EVENING.

THE DEBT OF AGRICULTURE TO EDUCATION.
Ey Dr. A. W. Harrrs, Orono.

I assume that we agree that agriculture does owe a debt to
education ; indeed it seems almost a truism to make such an
assertion, for if there be anything that American people, and
especially the people of New England, seem to believe in, with-
out hesitation or doubt, it is the value and necessity of education.
In my opinion, Emerson has said nothing more stirring than that
short paragraph which we are accustomed to print at the begin-
ning of every catalogue of the University of Maine. You will
remember how it starts out “I praise New England because there
is the most liberal expenditure for education,” and had he lived
until this time he must have extended his commendation to
include not only the rocky states of the northeast, but the empire
of the northwest.

It is inspiring to notice how ready is the support which educa-
tional measures receive. The legislature, now in session, will
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consider many matters and make many appropriations; it will
care for the interests of roads and bridges, prisons and hospitals,
and make liberal provision for the protection of society and for
the care of the unfortunate—ohjects which certainly ought to
have the careful and sympathetic consideration of the state; but
when all discussions are closed, it will inevitably be found that
the larger share of the state money will have gone to the cause
of education, )

Nor is this faith in education confined, by any means, to the
state. Itis asreal and as active among philanthropists as among
statesmen. As a rule we seldom find the State making provision
for that which private individuals will do; nor do we find much
enthusiasm among private individuals for causes which the state
has undertaken; but in the field of education there is a spirited
rivalry to see who may do most to liberalize, broaden and
cheapen education.

The most important motive which lies behind all provision for
education is the desire to benefit the individual. With it goes
the Dbelief that this may be done best by providing him educa-
tional facilities and opportunities. This ought to be the chief
motive. Property owes brains an education; not only because
of the benefit which property is to receive as a result of that edu-
cation, but because the possession of one’s own powers is the
right of the individual, which the State must secure and protect;
a right just as important and sacred as the right of liberty;
indeed, there is no liberty which is better worth having, than the
freedom from the chains of ignorance, and from the disadvan-
tage of fighting the battle of life with anything less than the best
weapons which one can use; but the importance of education to
the individual is so well recognized that it is scarce worth my
while to speak of it in this presence, unless it be for the inspira-
ion and satisfaction that comes from the consideration of a great
cause in which we profoundly believe. When we were in the
midst of the last war, I was sometimes inclined to think even
that direful experience worth while because it taught again to
many of us, who had grown stolid and hard hearted, or thought
we had, the ennobling sensations of patriotism. It is a great
thing indeed for men to turn from the grind of life, and know
what it is to have a catch in the throat and a tear in the eye, as
Old Glory rises in the air. It may be worth while to-night to
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have spent a moment on subjects that are dry, if only that leads
us to appreciate the greatness of certain familiar enterprises, that
maintain in every town and every corner of this State the free
school, as the open door by which the next generation may climb
into places of usefulness and power, not only in this State, but
wherever men are needed. This is indeed a tempting theme, but
the one I have selected for to-night is a more humble one, and I
must resist the temptation to leave it too long in the background.
I invite your especial attention to the debt which the industry of
agriculture owes to education, and the first point which I wish
to make is that this question is not the same as another one,
which is often confused with it—I mean the debt which the
farmer owes to education. The advantages which agriculture,
as an industry, has reaped from education are not,of necessity,the
same as the advantages which the farmer, as a class, reaps {from
education. Here lies an important distinction. ‘That is an
advantage to the farmer which makes his life more easy or more
pleasant, but this may be of little, if any, advantage to agricul-
ture as an industry. That is an advantage to agriculture which
renders it more productive. The advantages to the farmer
belong largely to him. Advantages to agriculture are likely to
belong to him only as they are divided to all members of the
community. Imagine, for a moment, some change of method,
or improvement in machinery which doubles the product of
potatoes from a given amount of land or a given amount of labor.
The result will be an advantage to agriculture, as an industry,
but the farmers who have been accustomed to depend upon the
raising of potatoes for their livelihood will find themselves
embarrassed by an overstocked market, which means a fall of
prices. The world has been benefited; a class has been embar-
rassed. There can be little doubt that education, using the term
in its broadest sense, has actually embarrassed the farmer, as a
class, in this very way. We hear much about the movement
from the farm to the city, and we have searched widely for
causes. Now, in the end, one cause must come very near to
being the complete explanation of this movement. There is a
better chance for employment in those industries which gather in
the cities than in the country. A distinguished head of one of
our agricultural colleges has recently made this statement that,

11
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within a hundred years, the productiveness of the individual
farmer has been multiplied by four; in other words, that then it
took four men to provide food and raw material which are now
produced by one. In order then to make room for all the farmers’
boys upon the farm, it has heen necessary that the demand for
farm products should have increased four times as rapidly as the
population.  We know, however, that this cannot be true,
because the farm is the great source from which the cities draw
their population. The result has been that there has been upon
the farm a surplus of men as well as products, and it has been
inevitable that these men must find their opportunity for work in
other callings. Had all of them, or even a large portion of them,
insisted upon staying upon the farm, we should already have had
in this country a large class of peasants struggling for a living,
and forced to learn how to live on the least possible income.
While we cannot see the abandonment of old homes without
sadness, we must recognize the fact that this result is in accord
with the trend of events, and has already, in this country,
resulted not only in maintaining our agricultural position among
the nations, but at the same time has gone a long way towards
giving us the commercial and manufacturing leadership of the
world. It is idle to treat this tendency as if it were the fault of
some class, and to attempt to lay blame on the shoulders of any
man. It means nothing more than this—that the American
farmer has put so much brain into his work hat he has reduced
by seventy-five per cent the hrawn needed, and has found time to
do not only what his forefathers did on the farm, but to take
upon his broad shoulders, as well, the burden of the country’s
manufactures and finances The son of the American farmer is
the great figure in our history, too big to be kept on any farm
or in any town, to be confined to any state or any trade. He has
filled the world’s markets with food products at a lower and
lower cost. He holds the reins of the world’s finances. He
pleads in all our courts, and prays in all our churches. He leads
on the field of hattle, and commands in the great struggles of
industry. Let us not lament, then, that he has gone forth into
the world, but rather rejoice in the laurels of his conquests. If
vou would keep the Maine boy on the Maine farm, try to shut
your schools and vou may succeed in crowding a fair proportion
of your sons into a life and death struggle for an existence in
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one industry; but, thank God, even such a course can not suc-
ceed. Such an attempt would bring about a rebellion, from the
young blood of the State which would sweep all before it.

T take this illustration to make clear the fact that the benefit
to the industry may be an embarrassment to the individual, but,
lest you may suppose this illustration is to be regarded as repre-
senting the whole of the effect of education upon the farming
community, as a class, I wish to state most emphatically that, in
my opinion, education has heen of the most enormous benefit to
the farmers, as a class. Living, as they must, in isolation, their
contact with the world must he through various channels of edu-
cation, and to close for them the school, the agricultural college,
and the agricultural press, would be to deprive them of that
knowledge of the world.

T have made this distinction between a benefit to the farmer,
as a class, and a benefit to agriculture because it does away with
a criticism which is very frequently urged against state aid to
agriculture. I grant that farmers, as a class, ought not to
receive any benefits which are denied to other classes, but I am
equally clear in my conviction that agriculture, as an industry,
should receive state aid, far beyond that which is ordinarily
given to other industries, and with a brief statement of my rea-
sons for this opinion I will bring the first half of my address to
a close.

For the encouragement of those arts, which find their expres-
sion in the design and manufacture of machinery, the general
government has provided liberal encouragement through the
patent laws; for the encouragement of the fine arts and litera-
ture, encouragement has been provided through the copyright
system; for the upbuilding of manufactures and trade, we have
made ample provision through our tariff laws. In addition to
this provision, many branches of manufactures and commerce
are able to do much in the way of helping themselves, and this
ability increases with the present tendency towards concentra-
tion. A great corporation can afford great expenditures for the
improvement of methods. An iron or steel company that deals
in millions can easily afford to employ a chemist, or several
chemists to test its materials. If you sell iron, cement or any
other commodity to Andrew Carnegie, he will pay for it on a
basis determined by chemical and physical analysis. The chem-
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ist is an expert and must receive high pay, but his field of labor
is so extensive that very small savings enable him to earn his
salary many times over. The small dealer, and such, by way of
comparison, all farmers must be called, cannot, on the other
hand, afford to employ an expert to analyze his fertilizers, or to
test his feeding stuffs, or to make sure that his cattle are free
from disease, and to prosccute the dealer who infringes on the
name and reputation of his dairy products. His business is so
small that such a course would eat up the whole of his profits;
nor can he afford to employ experts to study different improve-
ments, for when they are found he can apply them only on a very
small scale, and even this small benefit must be shared with his
competitors. The very conditions, therefore, of agriculture, the
fact that the farm is a small enterprise—and I trust it always
may be such—iforhid the application of science and study unless
by some system of co-operation. If that system may not be
found, agriculture must suffer, and its suffering is at the expense
of every consumer. It is then necessary that investigations and
studies in agriculture should be carried on by co-operative
endeavor, and because the whole public is interested in the result,
that the whole public should pay the cost.

If I am right in these opinions, my further task will be to
show how education has henefited the public through improve-
ments in agricultural pursuits, and I use the term education in
1ts widest sense, to include not only the elementary studies of
the common schools, and the work of the agricultural college
and expériment station, but, as well, the work of the agricultural
press, farmers’ institutes, and farmers’ clubs. T cannot take the
time to point out the part that each of these agencies plays, but
this is not necessary; they work toward the same end; they
ought to work in harmony. Of course I cannot expect to touch
upon many specific results of educational effort, for they are
entirely too numerous, nor can I hope to adopt any system of
grouping which will be inclusive. I make no claim for com-
pleteness in the outline of my statement.

The first great benefit of education, which I wish to mention,
is the establishment of the scientific method as a rule of farm
practice. Let me explain what I mean by the scientific method.
‘We sometimes hear of working by “rule of thumb.” The scien-
tific method is the opposite method. He who works by rule of
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thumb, takes certain ready made rules and applies them to all
conditions. The scientific method is nothing more or less than
the thoughtful one, which attempts to examine and study condi-
tions and effects in such a way as to bring out the causes of
results. ‘When the margin of profit was large and enemies were
few, the rule of thumb method was fairly satisfactory, but it
failed just so soon as competition sharpened and difficulties
increased. Then great differences began to appear among
farmers, and we began to have the farmer and farm laborer, the
man who earned his living by his brain and the man who earned
his living by his muscle. Imagine what would be our condition
if you could subtract from the agricultural population those who
do the thinking. Now education and investigation have, in the
last thirty or forty years, laid down the lines of that thinking.
The farmer no longer lays his difficulties to an evil spirit, or a
phase of the moon, but finds a way in every situation by, cool,
logical methods. He is applying exactly the same methods that
other business men of success apply, and he is sharing the benefit
which education, and more especially science, have bestowed
upon all business enterprises. This keeps him watchful for all
local conditions, for changes in the soil, the atmosphere, the
weather ; it makes him a student of the market and of business
methods. It used to be thought that a farmer could be made
of any material; the hright boy was put into the law or the
ninistry, but the dullest lad in all the family, with the scythe in
his hand, was the farmer. No such methods will ensure success
to-day. The farmer who sends goods to market, whether dairy
products, potatoes or small fruit, must send them in good condi-
tion, so that his label shall come to be regarded as a guarantee
of his goods. In the first place, then, education has greatly
benefited agriculture, by teaching the farmers that their work
is to be not only labor but thinking as well.

Education has, too, enormously helped agriculture by, raising
up the leaders. Some time ago I was interested in a list of
graduates of the University of Maine, who had gone into one
single line of agricultural activity, the experiment station work.
The number which this comparatively small institution has con-
tributed to experiment station work has averaged nearly one for
every year of its existence. Among these are included several
men of great distinction. There is Balentine, whose studies on
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the feeding capacity of the plant lie at the basis of what is some
day to be a very important part of the whole problem of plant
food. There is Farrington, who is conducting the most success-
ful dairy school in the United States, one which has been not
only a benefit to the state of Wisconsin, in which it is located,
but an inspiration to the dairying industry throughout the whole
country. There is Scribner, who is attempting with good
promise for success, to develop a grass that will growt in the
Southern states. There is Jordan, who stands at the head of the
wealthiest of all the experiment stations of our country. Who
can calculate the benefit conferred through the activity of such
men. Note how this leadership extends itself, suggesting the
organization of a great army, with its commanders and generals,
and colonels and captains. The greatest leader, use whatever
methods he may, can succeed in impressing only a small propor-
tion of the population which he serves. Many farmers never

- heard of him, but a few appreciate the principles on which he
works, and the value of the results which he reaches, and they
become his lieutenants, transmitting his orders to others of thejr
own acquaintance, until at last the true science has been sifted
out from his work, and comes gradually into application upon
the farm. The spread of an idea of real value throughout a
state is something like the spread of a new weed, such as the
“hawkweed. In the beginning we find it perhaps in one place
alone, transferred by one means or another, into two or three
more, which become centers of dissemination until the distribu-
tion is complete. Without formal education there would still be
leaders, but if each of thece were left to work up from the begin-
ning for aimself very few would obtain important results. Tt
is only by the establishment of schools, which collect and system-
atize knowledge, and enable each man to stand upon the
shoulders of his predecessor that we mount.into great leadership,
and a very few really great leaders justify all the expenditure
that we make for agricultural educatian, and more too. I was
struck not long since when I noticed that of four men considered
for an important official position, connected with agriculture in
one of our New England States, all of them were college grad-
uates. This particular form of education had given those men
a distinct advantage as leaders.
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But we must not suppose that the advantages which education
has conferred upon agriculture come entirely from what is
known as agricultural education, such is far from being the case.

All industries are mutually interdependent, and agriculture
has reaped great advantages from the work of education as
applied in other lines. Her success has been dependent upon
finance, comimerce and transportation. For the purposes of
illustration, invention and the production of machinery are the
most striking.  There was a time when the farmer was, of
necessity, a jack of all trades. 'The plow which he used was of
his own manufacture, and he must know how to do a multitude
of things, a multitude so large that it was very, unlikely that he
could do any of them well. All the results-of the mechanic arts
are now at the command of the farmer, and agriculture has
become enormously more productive as new forms of labor sav-
ing machinery have been applied.

In this way a whole body of specialists has been developed,
each devoting attention tc one branch of industry. This has not
only resulted in better machinery, but has enabled the farmer
himself to hecome a specialist. When he was obliged to provide
his own clothes, his own machinery, build his own buildings,
raise his own seed, and to do all these things in addition to what
we now regard as the proper work of the farmer, he had little
time for study and investigation, and that little was necessarily
spread over a field of the very greatest extent. ‘To-day the
farmer is confining himself to a much smaller field. The suc-
cessful man is he who makes his success by the application of
the best methods and the most complete knowledge to a restricted
part of the general field of agriculture. That may be smail
fruits; it may be grain; it may be cotton; it may be dairy prod-
ucts. It is sure to be, in the hands of a man of ability and con-
science, a field much better tilled than was formerly possible to
men of the greatest ahility.

Perhaps no result of technical agricultural education is more
useful than the furnishing of a basis for agricultural publica-
tions, and the topics for the agricultural press. I do not belittle
in any way the importance of farmers’ institutes, or experiment
station bulletins, or government documents; but these are all
inferior to the agricultural press as a means for disseminating
sound knowledge. But for the best results, the agricultural
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press must ever remember that it is in a sense a newspaper, and,
like other newspapers, must report the news and not manufac-
ture it. The gravest danger which faces the agricultural editor
is very like the danger that faces the teacher. Fach one speaks
with a tone of authority, and, unless he is extremely careful,
comes to have an unconscious belief in his own inspiration, and
vields to a temptation to assert his opinions as if they were facts
proved and demonstrated. This is, of course, the worst kind
of dogmatism, and is, in reality, a great perversion of a public
trust. Someone has spoken of a certain New York newspaper
as “the weekly last judgment.” Let the agricultural public be
thankful, and no part more so than the agricultural editors,
themselves, that education and investigation have saved the agri-
cultural press from a similar characterization, and have delivered
us from the multitude of strange gods, into which otherwise the
vagaries of human seif esteem might have developed the agricul-
tural press.

I have left myself only a few moments in which to refer to the
benefit conferred by the educational institutions especially
designed to help agriculture, the agricultural college and the
agricultural experiment station, and these are to be regarded in
their results as essentially one. As is well known in this assem-
bly, their organization and support make them quite distinct
from each other. The duties of the agricultural experiment
station may be divided into two groups-—those prescribed by the
United States Government, and paid for by an appropriation
from the United States Government, to be expended under the
direction of the trustees of the college; the second group are
those duties prescribed by the State, and paid for by the State,
either by fees or by appropriations. While all this work is under
the direction of the trustees of the college, of course it is not
strictly college work, and, if it were removed, the college would
still have for the purpose of instruction its own funds unim-
paired and undiminished. Most criticisms of the experiment
station work, certainly those in this state, are directed against
the duties imposed by the state, and performed under conditions
and rules which are prescribed either by the law or by circum-
stances, aud subject to very little modification by the trustees.
These police functions, however, are to be distinguished from
the strictly educational and investigation work of the college and
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station. The police functions are imposed upon the experiment
station because it is the one scientific institution possessed of a
trained body of analysts and investigators, over which the State
has control. The essential work, and that to which .I wish to
call attention now, is its investigations; and these investigations
in the agricultural sciences, lie parallel to instruction in the agri-
cultural sciences, and these are essentially one work. The agri-
cultural experiment station, as an administrator of the various
controls, is simply an instrument of the State government. The
agricultural experiment station, as an investigator, is a part of
the agricultural college.

Note very briefly a few of many results, as an illustration of
the really marvellous work which has been done in about a gen-
eration by this institution—work, which, in my opinion, is not
exceeded in any line of investigation by any single agency. I
shall confine myself to four things as topics, or illustrations, of
hundreds which might be quoted. Those which I select are
among the more important ones, but by no means the most
important.

Several years ago a Turkish missionary sent to this country
the naval orange. In time this was introduced through scientific
«channels into California and Florida. Its value was promptly
demonstrated, so that California growers replaced their matured
orchards by the naval, and it has been soberly stated, and without
contradiction, that the introduction of this one variety has been
wiorth more to the state of California than its total gold product.
This illustrates a whole series of investigations, which have for
their purpose the development by selection and cultivation or
transfer of improved varieties of grains, vegetables and fruits,
-and the adaptation of particular plants to particular conditions.
It might have been illustrated as well by the development of the
small fruits, or the introduction of the Russian apple.

Another field of work has been the protection of the industry
from damage by insects. Some years ago there appeared upon
the orange tree a new insect, known as the scale insect, which
spread at first slowly, and then rapidly throughout the orange
ranches, and promised to destroy the whole industry. An appeal
was made to the entomologist. The insect was new and little
was known of it, but the men of science immediately applied to
the problem the mcthods which they had been accustomed to
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apply to other fields. They asked the reason for this plague,
and traced it back tc the introduction of certain orange stock
from Australia. The next question was, why should this insect,
which comes from Australia be a plague in California although
it is not in Australia? Several answers were possible. Among
them it was suggested that there might be in Australia an insect
which preved upon the scale insect and kept it under control,
and that this parasite had not been introduced with the scale
insect. Investigation preved that this answer was correct, and
the solution of the problem was thereby easily brought about by
the introduction of the parasite.

Another class of work involves the minute study of the causes
of familiar phenomena. At the present time this is nowhere so
active as in the realm of bacteria, and is best illustrated by the
study of dairving. A few years ago we knew that a certain
course was likely to produce given results in dairying, but we
aid not know why. The bacteriologist has now made it clear to
us that the making of good butter is largely dependent upon so
controlling the growth of bacteria that we shall discourage those
that produce a bad flavor and texture and encourage those which
produce the good. Furthermore, the bacteriologist has taught
us how these things were to be accomplished, and, as a result,
we are well on the way toward making dairying an exact art.
When this is done, then we shall find it as easy to make good
products as it formerly was to make bad ones, and education will
have added to the wealth of the world in a measure that is
beyond our computations.

Another field of investigation has been the invention and per-
fection of apparatus, and this has no better illustration than the
Babcock Milk Test. Formerly there were two ways of finding
out the butter fat in milk—one the churn test, the other, the
chemical test. Both were difficult and unsatisfactory. The
result was that the farmer had no accurate means of knowing
how much butter each cow in his herd produced. The Babcock
Milk Test gives him an extremely simple, quick, and cheap
method of determining that fact, and has revealed some surpris-
ing results. We now know that in any large herd of untested
cows there are some which fail to pay their board. The Bab-
cock Milk Test, in the hands of an intelligent farmer, sends such
cows to the slaughter house. Calculate, if you can, what the
effect of this instrument must be on the breed of cattle. Gene-
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ration by generation we may expect our breeds to improve, and
it is certainly well within the facts to state that the making of
this single piece of apparatus is worth to the world more than
the capitalized cost of agricultural colleges throughout their
history.

Another department of work is the study of diseases that
attack animals and plants, and the problems are not very differ-
ent. Sooner or later we shall solve most of them, including the
most dreaded tuberculosis. TFor illustration, take the diseases
which periodically attack the potato crop. It has been demon-
strated that spraying with Bordeaux mixture is a satisfactory
remedy. Last summer the Maine station made experiments in
Aroostook county, with surprising results. I need only state
them to make my point clear. Had the whole county last sum-
mer sprayed its potato crop as the Experiment Station potatoes
were sprayed, the product of that county would have brought in
the market, at ruling prices, from $750,000 to $1,000,000 more
than Aroostook farmers received for their product.

But without taking time for further illustrations, I trust I
have made it clear that our faith in the results of education and
investigation, as applied to agriculture, is not misplaced, and that
the preservation of our agricultural standing depends to a very
important degree upon the strengthening and preservation of
that faith as a guiding principle in State action.

In conclusion, lest it might be thought that I have placed my
discussion of the subject upon too low a plane, and have appre-
ciated only commercial and monetary results, let me say briefly,
but in form as emphatic as I can, that the benefit overtopping
all others, wiich has accrued from education to agriculture, is
the uplifting and upbuilding of the farmer himself. No products
of science or engineering will be of permanent or great value to
any industry unless their use is in the hands of a man of ability
and self respect. The farmer is to a great extent a man of isola-
tion. His work is largely by himself, and isolation has two
opposite resuits—either it develops overweening self conceit, as
in the closed nations of the east, or it develops timidity and lack
of self confidence. Education, enabling a man to measure him-
self by other men and to esteem properly the importance and
position of his own work, makes a man among men, and the best
product of agricultural education is the intelligent, self respect-
ing farmer. '
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THURSDAY, JANUARY 17—MORNING.
Meeting called to order by the president at 9 o’clock.

Mr. Roserrs—Some of my people have asked me to present

a matter to the Board, and as I may not be able to be present
later in the session I would like to say a few words in relation
to it at this time. ‘Those of us who live in fruit sections all
know that this year farmers in their haste have sold their fruit
at a great loss. They were led to this course by the conditions
which existed four years ago, when many farmers were offered
$1.00 for their fruit and refused, believing it would be higher,
and lost nearly all they had. This year, being warned by that,
they have been caught the other way. Some people have talked
the matter over, and they believe that information could be
obtained from the apple regions of this country and spread
before the people of our State sometime in the month of Septem-
ber, and in that way thev would be better informed. It has
seemed to me that it was a matter that this Board could at least
-discuss, and if there are 1o ohstacles in the way that cannot be
surmounted I believe that the Board could do no better work
than to take hoid of this. I do not know just what plan could
be worked out. T do not know whether the secretary could
-obtain the information through the executive officers of the
Boards in other states, or whether it would be necessary to have
a corps of correspondents. But in some way or other it does
seem to me and to others who have talked with me that this
Board could accomplish something in that direction that would

‘be valuable and save our State many thousands of dollars. Tast
year in our section the buyers started at $2.00 a barrel and
‘bought quite a lot of fruit. Many farmers did not hurry about
selling, did not go out to hunt up a buyer as they do sometimes,
‘because they helieved that the crop of apples was so small that
buyers would be around. I was caught in that way myself.
The buyer came when I was away, and said he would be back,
but he was detained and did not come back and in a week or ten
days I saw him and the circumstances had entirely changed.
The buyers bad started in on the same theory that the farmers
had, that there was a shortage, and had fixed the price so high
.that they met with a loss and had to stop buying. If we had
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known the actual conditions many of us would have been in a
different situation at the close of the season. I hope the Board
will talk this matter over, and if any action is possible I hope it
will be taken.

Mr. ALLEN—TI would like to ask Secretary McKeen if he does.
not make some report of this nature.

Mr. McKeEN—-It is a difficult matter to get accurate returns
n relation to the crops. The only means of information that I
have is from the Department of Agriculture at Washington,
and their crop report is issued about the middle of the month,
{or the month preceding. You see it is fifteen days before it gets
to the State departments of agriculture. I realize the importance
of this matter that Mr. Roberts has brought up. I am aware that
the people of our State suffered severely on account of not know-
ing the cendition of the markets early, as far as fruit was con-
cerned. There were several very peculiar circumstances that com-
bined to change the price of apples. In the first place,an excellent
freight arrangement was made by the general manager of the
Maine Central Railroad, which enabled the apple buyers in
Maine to ship apples from any point in Maine as cheaply as from
any other point in New England. I think the rate was about
22 cents a barrel to Chicago and Milwaukee. That brought the
apple buyers to our State en masse. For several days this office
was in receipt of letters and telegrams from parties in the West-
ern and Middle states asking me to wire immediately the best
places in Maine where they could send agents to buy fruit.

Then, of course, climatic conditions came in that influenced
the market, and there are some conditions that no forecast would
cover. I should be very glad indeed to have the Board fully
consider this matter, and later we could consult the department
at Washington, if we wished to do so, and see if there is not
some practical way of getting information before the people
which shall be of value. We held an institute last fall at North
Troy in Waldo county, and a Mr. Bartlett there had an excep-
tionally fine lot of fruit. He was entirely at the mercy of the
local buyers, and felt as though he had to dispose of his apples
at prices that would hardly pay for picking. We encouraged
him to hold his fruit and ship it himself. I wrote a letter to
Mr. Atherton at once, asking him to give Mr. Bartlett the benefit
of his experience in selling fruit, and the names of reliable per-
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sons to whom carloads of apples could be shipped, and Mr.
Bartlett gained several hundred dollars by waiting and consult-
ing with the apple buyers outside of the State.

Mr. Winsrow—I am in favor of what Mr. Roberts has sug-
gested. I think that so far as possible the Board should use its
influence to place before the people of the State information in
regard to the fruit crop, and at about the selling time.

Mr. Rosirrs—Information from the United States depart-
ment is so late that it would hardly get around in time to be of
value. I question whether it would not be feasible to have com-
munication direct with every state. FEvery state has a Board of
Agriculture or commissioner, some official of this kind, and if
communication could be entered into with them whereby inform-
ation could reach this office by the middle of September and be
given out immediately, it would be of much value.

Mr. TrRuE—We hear some complaint in our section that the
buyers have banded together to mislead the farmers, but I do
not think that is true. I think the buyers in our section were
just as much mistaken as the farmers. If they had not been,
they would have bought every apple, at a larger price. One of
the buyers and shippers in my town claims that green men would
have done better than they, because they had been beaten in
years past and were very anxious. They, commenced at go cents
and bought only a few, not daring to take any more, so they
were as ignorant as the farmers. It does seem to me, as Mr.
Roberts suggests, that we could get some communication from
each state that would give us the fruit situation and give it to us
in detail, as to the different varieties. Some states may have a
full crop and nine-tenths of it may be fall fruit. That is out
of the way before our shipping fruit comes on. If we could get
information to this extent it seems to me that it would help us
remarkably.

Mr. GarviN—I have understood that the Western apple
buyers combined and sent broadcast over the State the report
that the crop was immense, and took advantage of our getting
beaten four years ago. In my section men came from the West
and bought every apple they could get for $1.00, and put them
mto Chicago. I rather think they know their business better
than we do. Their report led us to not take as good care of
our apples as we might. If they were unhandy some of us let
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them go, and some sold for what they could get on the tree and
let a good many go to waste. If we had known how the crop
stood we could not only have saved in price but in quantity.

On motion of Mr. Roberts,

Voted, That the secretary take under consideration the prac-
ticability of obtaining information on the apple crop in the
various states of this country and foreign countries and give the
same to the farmers of this State in the month of September or
October, if he finds the same of of not too great expense.

FIVE-MINUTES TALKS BY MEMBERS.

LINCOLN COUNTY.

J. M. Winsrow—I have ncthing new to suggest. In my
county the institute work has been along lines that we must con-
tinue in the future. We have mixed farming, and lectures on
almost any line of farming are beneficial. ‘What we need as
much as anything is something to enthuse us. If we can get
the farmers to attend the meetings, and have two or three lec-
tures on different subjects during the day,—something to
enthuse them,—it answers the purpose. If I am going into a
locality to hold an institute and find that there is any special
subject that the farmers would like to have discussed, I mention
it to the Secretary, and he has always been willing to provide a
speaker to take that subject.

YORK COUNTY.

S. H. Garvin—I have had but little experience in this work.
When I have been out to plan institutes I have asked the farmers
what they wanted to have discussed, and some would suggest
one thing and some another. Some would like to know the best
way of renovating poor land, and some the most economical feed
for stock, etc. Our farming is diversified. We do considerable
stock raising. I think there is as much beef raising as in almost
any county in the State, and quite a lot of young cattle are raised
there. Anything in relation to the economical feeding of stock
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would interest the majority of farmers. We produce some milk,
and there are several creameries in the county that do quite’a
business, besides the private dairying. Whenever I have been
into a section I have found out as near as I could what they
wanted, and have given it to them if T could.

WALDO COUNTY.

Josern Erris—Since I became a member of the Board, and
for years before, I have been very much interested in the insti-
tute work of the Beard. The farmers’ institute always called
me, if it was a long distance to go. And I am free to say
that since I have become a member of the Board and it
has become my business to look the matter up, I have been well
pleased and gratified at the attendance at the meetings. The
farmers have not only profited by what has been said but they
have taken interest enough to speak to me about it and ask me
to have more meetings, and I have calls all the time. 1 think
this has been brought about soms=what, perhaps, by my taking
pains to mingle with the people. It has been my theory since
I became a member of the Board that we should take advantage
of the grange meetings. Somewhere near the time when we
were to hold an institute I would go to the nearest grange, per-
haps, and speak in the line of the subjects that we were working
on, and I flatter myself that it lias had a good influence, that
we have had more interesting meetings and the people have been
more interested. Perhaps that is not the best way, but it seemed
to be the way that I could get at the people most. I think the
interest in the institutes is growing in our county very much,
because in the new localities where we have not been in the
habit of holding institutes, they are calling for them. In
relation to subjects, in a partion of our county the people are
very much interested in creameries, and the dairy business.
They have been in the habit of selling hay, but now they are
becoming interested in the dairy business, and whenever a sub-
ject has been suggested to me it has almost invariably been
dairying. Fruit growing has received some attention, but next
to dairying the subject that has been of most interest is poultry.
I think about as enthusiastic a meeting as we have held in our
county has bcen when we have had a speaker on poultry. I
think the people of our county are well satisfied with the work
of the Board for the last few years.
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KNOX COUNTY.

E. E. Licar—I feel somewhat as Brother Winslow does
about this matter. I have tried to suggest new things for many
years and have got about to the end. I do not know what new
line we can take up except the culture of Belgian hares. I have
tried, in arranging the institutes in Knox county, what seems to
me the most practical way to please the farmers and do the most
good. My meethod has been to work through the granges as
much as I could I always make it a point to advertise the insti-

_tutes in the Pomona Grange. Recently it has seemed to have
better results to have a larger number of meetings distributed
at more points; that is, to have a large number of smaller insti-
tutes rather than to have a fair number of larger institutes.
This seems to me to be the most acceptable. I have always con-
sulted the leading farmers, those that take an interest in the
matter, as to what subjects would be most desirable to discuss.
The difficulty with that is that there are many men of many
minds,and to please all you would beobliged to have agreat many
speakers and subjects. We have to settle on the one most gen-
erally wanted. The subject of dairying seems to be an interest-
ing subject in almost every section, and also orcharding. Occa-
sionally it might be well to discuss some other subjects in some
localities.

I would like to express in a general way an idea that I have
heen considering, and that I have mentioned to Mr. McKeen,
that might apply to my own county as well as to other counties.
1 am impressed with the opinion that we are doing too much
for these state dairy conferences, that they are too expensive
for the number of people that attend them. The effort has been
to improve the quality of our goods, to increase the interest in
dairying, and in every way promote the industry. But the mem-
bers of the Board who have attended these conferences have
known that the rank and file of the farmers of the State of
Maine do not attend in large numbers, and when we have a
meeting that costs somewhere in the neighborhood of $700, and
is not attended by a larger number than we usually have, I am
impressed with the idea that it is rather too expensive a meeting,
and I think that efforts should be made to reduce the cost.
While T would not abolish the dairy conference, unless some-
thing else was substituted for it, I would try to lessen the

12
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expense considerably. Now there is pending before the Legis-
lature a bill for a dairy burean and a dairy commissioner, and
the indications seem to be, as far as I can get the drift of
opinion, that its passage is quite uncertain. I would suggest
that we reduce the expense of the dairy conference consider-
ably,—perhaps two or three hundred dollars and more if pos-
sible,—and that we take the amount of the reduction and devise
some means by which it shall be expended by the Board, through
the secretary and such members of the Board or such parties
as it is advisable to employ, in work along the lines suggested
in the proposed measure and improve the quality of our dairy
goods. I have not considered this proposition long, and have
no definite ideas in relation to it. I am simply offering sugges-
tions. 1 wish we might be able to get a better feeling among
the patrons of the creameries and the creamery managers and
proprietors; that a dairv institute might be held at the cream-
eries, or in connection with them, so that in some way the parties
might be drawn together for mutual benefit. Any way that this
Board could devise to expend a part of the funds we are now
expending for the dairy conference, along dairy lines in a man-
ner which would be for the benefit of all parties concerned,
would be in accordance with my ideas.

ANDROSCOGGIN COUNTY.

J. L. LowerLi—In Androscoggin county this fall we have held
four of the most successful institutes that I have ever known
anything about. Dairying has been the leading feature, and
I think we were very fortunate in having Mr. Van Dreser with
us. I think he created an interest that has never before existed
in that section. He seemed to have a faculty of getting at the
farmers, interesting them, and impressing upon them their duties
and what is required to make first-class butter. And I believe
that more of this kind of work should be done, in our section
a: least. Another line that I am very much interested in is
poultry growing. This has taken a new start and is receiving
a great deal of attention from our farmers. In relation to the
dairy meeting, it seems to me that we had a very successful
dairy convention at Lewiston a vear ago last fall, and I think
location may have something to do with the attendance and the
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display that we have. If we should hold another one at Lewis-
ton I have no doubt hut that we should be more successful than
we were before. Another matter, to which I have alluded
before, is the raising of horses, but as that does not interest this
Board very tuch I shall not press it.

PISCATAQUIS COUNTY.

W. H. Sxow—1I do not know that I can suggest anything new.
We had somie very interesting meetings in the ccunty last fall.
We had Mr. Van Dreser with us at one, and had a large attend-
ance and the meeting gave very good satisfaction. The other
places were smaller fowns, hut we had some of the most inter-
ested audiences that we have ever had in institute work.
Pouwtry and the sheep industry were taken up at two of the
institutes, and at the other one poultry, and a lecture by Mr. Van
Dreser on the dairy cow. 1 find that there is very much
more interest taken in institutes than before, and quite a number
have remarked to me within a vear that when we have learned
from the institutes to feed our stock at one-half the cost we did
a few years ago, we feel well satisfied for all the time spent.
The poultry business is not carried on in the county to any great
extent, but after Mr. Gowell’s lecture at Parkman some said
they were going to build hen houses right away, some of the
ladies especially.. Dairying is carried on to quite an extent.
We have two or three creameries. Many are looking forward
to obtaining a better class of animals, in a small way, as far as
their means will permit.

SAGADAHOC COUNTY.

Joun F. Bukgr—We have held in our section the past year
two institutes, one at Sagadahoc Grange Hall, Bowdoin, the
other at Dirigo Grange Hall, Brunswick. At Bowdoin we had
the largest attendance that we had at any institute in the county
and from all the farmers who attended I have heard nothing but
good reports. It was the universal opinion that it was the best
institute that was ever held there. We had Mr. Van Dreser, who
has spoken in nearly every county in the State, to speak on
dairying. There were people present who had never attended’
an institute before. I had a man who was working for me for



180 BOARD OF AGRICULTURE.

a few days, at the time, and he said that he could not afford to
lose the time to attend the institute. I told him that if he did
not say after he had heard Mr. Van Dreser that it was worth
as much as his half day’s pay, I would pay him for the time.
After attending the meeting he said, “I got more good than I
could possibly have got by remaining and getting my pay for
nalf a day.” Our county is a small county, and the interests
are divided. It is not purely an agricultural county. Dairying
is the leading industry. It is something that at every institute
the people want to hear more about. I am still of the opinion
that I held last year, that a great deal of the success of the insti-
tutes lies with the members of the Board in the counties where
tliey are held. We must have quite an amount of advertising
in order to get a crowd. And in every section where you are
to hold an institute you must ascertain about the time the people
would like to have it, and hold it at about that time, or else you-
do not get a large attendance. I do not believe that a few dol-
lars cn a speaker, as to whether vou get the man they want or the
man they do not want, is any object at all.

KENNEBEC COUNTY.

A. N. Doucrass—The institutes we have held in our ceunty
the past vear have been well attended. We have sought to
extend the work into localities which the Board has not reached
before. In some sections of the county the people hardly knew
what an institute meant, but they gave a very good attendance, I
should judge, for the first one, and after the meeting closed they
manifested a good deal of satisfaction. I believe an institute
of that kind, where we reach the remote sections, must be of
great benefit to the people of that locality. I have always
noticed, too, that where we have held an institute once they want
us to come again. ‘There is not so much difficulty in the matter
of speakers as in the matter of dates. I find considerable diffi-
culty in arranging dates that are satisfactory to all, but have
been very successful along that line this year. We had Mr.
Buzzell, road commissioner of the town of Fryeburg, to speak
on the subject of snow rollers. I was especially impressed with
that idea, gained in Mr. McKeen’s last report, and also in what
I had learned from Mr. Buzzell’s talk at the Good Roads meet-
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ing, and I was determined that the people of the county should
know more of it. And while of course no fruit has been borne
from the seed we have sown, yet I find very much good will
towards the idea, and I believe that it is only a matter of time
when many of the towns in the county will try it as an experi-
ment. And I have no doubt but that if they try it as a matter
of experiment they will adopt it as a permanent matter of road
improvement. I do not know as I can suggest any new line of
work. I think the topics discussed have been very satisfactory
to all.

PENOBSCOT COUNTY.

Cuas. L. Jongs—Coming on the Board as I do, as a new
member, and representing Penobscot county, with its large terri-
tory and varied agricultural industries, I hardly know what I
can say along the line of new methods, and I hardly think
it would be advisable for me to suggest any. Of course Penob-
scot county has agricultural industries all the way from its old
worn fields to its farms which have just been reclaimed from the
forests. The work which has been carried on in Penobscot
county, by the member from that county, with the aid of the
efficient secretary of the Board, has been very acceptable. Some
sections of our country are more particularly adapted to beef and
sheep raising, and I think those industries should receive encour-
agement. And the matter of getting the soil into mechanical
condition which shall make it more productive, should receive
more attention in all sections of Penobscot county. The grow-
ing of forage crops, and especially clover, I think should also
receive more attention. T am in sympathy with the idea which
was advanced by Brother Light, in regard to the dairy confer-
erice. | think it is well for this Board to consider whether we
cannot cut down the expense somewhat there, and do more work
in connection with the creameries, in the line of bringing about
a better understanding between the patron and the creamery
operator.

CUMBERLAND COUNTY.

Jorn W. TrRue—While my county is the largest in the State
in population, it is not the largest in farming interests, probably,
and the farms in our county, as a rule, need attention. There
are many of them, situated around Portland, that have been
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drained to death by selling hav. The farmers find that that does
not pay, and they are beginning to turn their attention to other
lines, one of which is private dairving. They are inquiring what
they shall do to increase their stock fodders, and are studying
up the silo. We want more information on that point, and more
education in the line of private dairying. The farmers want to
learn how to use the Babcock test and these cultures and sep-
arators, and I think if some of the money that has been expended
in the dairy conference could be put into dairy schools or dairy
institutes, it would reach many dairvmen that will not attend
the dairy conference. It would seem to me to be a good 1dea
to use some of the money in that direction. The fruit interest
also needs a little attention, especially in regard to methods of
spraying. I have letters from parties suggesting that we have
people at the institutes with spraying apparatus, to show just
how these fungicides and insecticides can be mixed and pre-
pared, and the method of applying. The interest in farmers’
institutes in our county is not as good as in other counties, I
think, but I shall trv to work it up and awaken more interest.

AROOSTOOK COUNTY.

Cyrus CHASE—Being a new member I hardly know how to
talk on this subject, but I will say that the institutes in
our county have been very beneficial. As a rule we get out a
crowd and malke it a point to ask many questions, and being in
a new county, with new land, we have much need of encourage-
ment in farming lines. We are a community that, as you well
know, make a great point of raising potatoes. We think that
perhaps we can make money a little faster in that way than with
a more mixed husbandry, but still I favor a mixed husbandry
in our county and a great many at present are going into stock
husbandry, they are getting more thoroughbreds. They are also
picking up considerably on sheep hushandry, buying thorough-
breds for that.

The people take much interest in the institutes, and the coming
year I shall try to be in touch with them and to endeavor to find
where the institutes will be the most beneficial and the subjects
that they would like, and I would say to the Board that at any
time any of you see fit to visit us we shall be glad to have you
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come and help us along in any lines you see fit. "We raise a
great deal of clover and T am satisfied that where we can
raise clover, and a good crop of it, we can raise almost
anything else.  Our practice is to plow fine, seed down,
perhaps take off one or two crops of grass, and work the
ground over again, and we are sure of a good crop of potatoes
after it, and then a good crop of wheat or oats, or anything we
want to put in, and then we are sure of a good grass crop again.
We plow in a great deal of clover, not generally the hay part of
it but the roots, and in many places the clover roots will stick
up out of the sod some two or three inches. We are sure of any
kind of a crep after that.

FRANKLIN COUNTY.

JamEs MorrrsoN—-I am situated about the same as Brother
Chase and the other new members. T did not have the pleasure
of attending the institutes in our county this last fall, on account
of being obliged to be in other places on business, and I know
but little about them except from hearsay. ‘So far as I have
heard, the institutes in Franklin county gave good satisfaction,
and I have no doubt but that a great deal of good was derived
from the holding of the same. I am not prepared to state at
this time just what our farmers want in that section, except in
a general way. I think I understand somewhat the condition
of things existing in my countyv, but T have no special requests
to make at this time. As other members of the Board have said,
I propose to consult the leading agriculturists in the several
towns, before the time for holding the institutes, and ascertain
when they want the meetings held, where they want them, and
what subjects they want treated. I understand that there is a
great need in our county of encouragement in the lines of stock
raising and sheep raising. We have had a great deal of educa-
tion in regard to dairying, perhaps enough in that line. A great
many of our farmers are engaged in dairying, and those who
live around the large villages and on the lines of the railroad
are making money, many of them. And other farmers who live
in remote places, away from lines of communication, away, from
the villages, have in a measure taken the feeling from these
people who are prospering, and many of them have gone into
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dairying when, as I think, they would -have done better, on
account of their location, to have practiced mixed farming, the
raising of stock, sheep, hogs, etc. I was very favorably
impressed with the report of the secretary yesterday. He
seemed to touch on the very line that, if carried out, would affect
our farmers favorahly in some sections of our county, in his
allusion to the encouragement of beef raising, cattle raising and
sheep raising. I think that is just what we want in some sec-
tions of the county, perhaps in the larger portion. We want
more education and more lectures upon the best methods of rais-
ing cattle and sheep, horses and hogs, than we do upon dairying,
because there are so many of our farmers who are situated too
far from the markets to compete successfully with others who
are engaged in dairying and have better facilities. I think it
would bhe a wise thing to have the matter talked up in our county,
and to encourage the changing of this native and scrub stock to
thoroughbred stock. In order to compete successfully in raising
cattle and sheep we want to improve the breeds of stock. We
have too many of the old native stock and scrub stock that is not
very valuable. ‘A great many of our farmers are engaged in
rearing thoroughbred stock and they always get a good price
for it, and that is what we need in the county,—encouragement
in raising thoroughbred stock and thoroughbred sheep. I am
hoping that in the coming year we may be able to hold a large
number of institutes in the county, and have this question
brought up and discussed.

HANCOCK COUNTY. .

Nanmum Hinckrky—The needs of the farmers in our section
can only be reached through the institutes. They need instruc-
tion in the matter of renovating their old, worn-out fields.
‘When they can succeed in producing good crops of grass and
silage, they can increase their stock and of course there is a
market for stock at all times. The question of the worn-out
fields is one of the greatest questions in my county; also the
production of a money crop. I think that cheese making might
be taken up in the county to very good advantage. When I was
young I can remember of seeing on my mother’s shelf forty or
fifty cheese at one time, but now there are hardly any made.
‘The money expended for institutes in our county has been well
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expended, and the farmers are profiting by it. They are putting
in silos, and seem to be taking more interest in their work and
putting new life into it. T think a little more money expended
in institutes on the dairy question would be very profitable
indeed.

WASHINGTON COUNTY.

E. F. ALLEN—I consider that the institutes in our county have
been successful. We have held quite a number, the secretary
and speakers were in the county a full week, and we had full
mectings throughout the county with perhaps one exception. I
think the subjects of the renovation of the soil and the import-
ance of keeping more stock and more sheep, are what we need
most in our county. I was very much interested in the talk
which Dr. Harris gave last night on education and agriculture,
and [ have thought that perhaps we could have something of
that nature for the evening meetings in the larger places, espec-
ially in the villages, something that might educate our boys not
to go off the farm but to go on to the farm and go to work there.
I consider that the hoy with a college education is none too good
to go to work on the farm, and if we could have that idea
impressed on our young people, that that is what they need in
tarming, and if they get an education it is not going to hurt
them and they have not got to go away and get their living some-
where else, I think it would be good for the people.

Mr. Licat—-TI suggested a little while ago in my remarks
what I have been thinking ahout somewhat, and I think it will
be no harm for the Board to consider it. I would like to present
this motion :

Moved, That the executive committee be instructed to arrange
to expend in special dairy instruction, in connection with cream-
erv management or other dairy interests, a sum not to exceed
$400 from the institute fund, and that the expense of the dairy
conference be reduced an equal amount.

This sum of $400 I fixed without any consultation with any-
body. Now if there is anything in this motion that is worthy
of consideration I want you to consider it carefully, and fix the
sum at $200, $400 or any sum you please. My idea is that the
sum named to be used in dairy instruction shall correspondingly
decrease the amount that vou expend at the dairy conference,
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so that we shall not use more of the funds in promoting the dairy
interests than we are using now, only a part of it shall be used
in a different manner.

Voted, That the motion of Mr. Light lay on the table until
the afternoon session.

Voted, That the secretary be instructed to send the usual
amount of stationery to the members.

‘Adjourned until 2 o’clock P. M. ‘

THURSDAY, JANUARY I7—AFTERNOON.

Meeting called to order at 2 o’clock. On motion of Mr. Light,
voted, that the business laid upon the table at the close of the
forenoon session be now taken up. Mr. Light now asked per-
mission to amend his original motion, so that it should read as
follows: Moved, that the execntive committee be instructed to
arrange to expend in special dairy instruction, in connection
with creamery management or other dairy interests, a sum not
to exceed $300 of the institute fund, and that the expense of the
dairy conference shall not exceed $400.

Mr. Bukir—I would like to ask if it would be possible to
have a good dairy meeting for $4007?

Mr. McKEEN—As far as I am concerned, I should be very
willing and glad to have this motion become a part of the work,
because I am willing to try to hold a good dairy conference at a
reduced expenditure. I have no doubt but that people in Port-
land or Lewiston will again interest themselves so that we can
get contributions for the work. The $300 will give us six dairy
instruction meetings. Four hundred dollars, without money
from any other source, would not, in my judgment, hold a dairy
meeting that will be a credit to the State, but I am willing to
try it.

On motion of Mr. Hinckley,
Voted, That members of the Board pay their own expenses
when attending the dairy conference.

Fifteen Minutes’ Talks were now given by members, as
follows:
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MILK PRODUCTION.
By J. L. LowgLL, Auburn.

What I may say on this subject may not fully agree with the
conclusions reached by modern scientific investigations, but will
be from a life long experience in producing and delivering milk
to the consumers in the city, this being the specialty followed on
our farm continucusly for a period of fifty years. We do not
wish to be misunderstood, as we do not claim that our way is
best, but are always open to conviction, and always looking for
something better.

In order to produce mitk we must have the animal, or the
machine, as we sometimes say. If we purchase these animals,
as most of us do, it is very important that we get those that are
best adapted and constructed for our special business. One of
the first requirements is size. I do not care to have them too
large but rather too large than too small, as an undersized cow
is very poor property for a milk man. When we put on the
strain of high feeding, they are more likely to break down, and
a small cow after being overfed or having met with an accident
is worth very little for beef, while a large one will bring a satis-
factory price. It is our practice to buy, the best high grades
of the larger dairy breeds, that we can find. As a rule by mak-
ing a careful canvass of the surrounding towns we have been
able to purchase these animals at about $50 per head.

We have had quite good success with high grades of all the
dairy breeds and are of the opinion that they are a little more
hardy than thoroughbreds, and as we keep them until they are
worn out, it is important that they be physically strong and
possessed of powerful digestive organs.

FEEDING,

Although I never expect to be able to keep a cow a vear on
the product of one acre of land, I do not say that it cannot be
done. When we consider the results of improved methods in
feeding it is useless to predict what the future has in store for
the intelligent husbandman.
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‘While it is true that the past century has been the most won-
derful in invention and progression that history records, yet we
firmly believe that the one we are now entering upon will be
still greater, and the agriculturist of to-day will be lost sight
of by his more fortunate successor, twenty-five years hence.
We are following what seems to be the most natural and what
certainly is the easiest way, turning the stock to pasture about
the middle of May and allowing them to graze until the cold
days of autumn, always keeping in mind that a cow to be at her
best must have a full ration of nutritious food. If at any time
from drought or any cause they do not get all they require, some
green crop or grain must be added. The winter feeding has
been so much discussed, that it is useless for me to tell the well
vead farmers what to feed. We all know that we should feed
freely of succulent food, with good hay and grain, to get the best
results, and the better the hay and the more grain, up tc a certain
limit, the more milk we get.

I will now speak of what I think is of the most importance
to every dairyman in Maine, and that is the care of the herd,
and the handiing of the product, for it is this upon which the
success or failure of the business depends.

It is known to all, that in order to have the best of anything
the greatest care is required and constant attention, and this is
true of the dairy more than in any other branch of our business.
1f we ever receive for Maine butter the same price that is
received for New Hampshire and Vermont marks, it will be
when we are required by law to keep our stock in the most
healthy and cleanly condition.

We believe that all kinds of stock should have out-door air
and exercise every day that it is suitable; just for a short time,
to fill the lungs with pure air and to prevent them from loosing
the use of their legs. I have bought animals in March that had
not been untied for the winter that were in good condition, but
have been obliged :c haul them home because they could not
walk.

The best milk that T can put on the market is obtained from a
mixed herd of four different grades. The milk is all strained
into a large tank and thoroughly mixed, after which it is put
into cans and except in cold weather immediately placed in ice
water. Milk placed cn ice keeps longer and gives better satis-
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faction. T can sav from personal experience that the milk from
a mixed herd of twenty healthy cows, thoroughly mixed and
properly cooled, is the nearest to a perfect food that can be taken
mnto the human stomach, let the person be young or old.

ORCHARDING.
By Jou~x W. Trug, New Gloucester.

Orcharding is something which the first settlers that came into
this part of the country brought with them. They brought their
zpple seeds and planted them, and they came up and grew and
bore apples. The kind of apples that they bore was never
changed. They were fortunate enough to get something that
was eatable and that they could cook, and they were satisfied.
Later on, as late as my father’s time, the practice of grafting
came into use. My father was one of the first to learn to graft
in that section. If one had a particularly good seedling that
seedling was propagated. We would call some of them very
poor apples now, but they used the best that they had. A little
later, perhaps 40 vears ago, the salesmen of the western nursery-
men came around. In many cases they were a detriment to the
planter, as the farmers took the trees that were of all kinds and
descriptions, poorly grown perhaps, and in many cases it was
the cause of orchards being planted. There was one man in our
town who had planned to plant an orchard. He thought he
would go to some place where he had known of a man’s sowing
a nursery, as it was called then, and get a lot of these nursery
trees and graft them; but the time never came when he could see
his way clear to go and get the trees and plant them, and he
never started until this western nurseryman came around and
wanted to seil him some nursery trees. Then he was all ready
to buy, and said he would take one hundred. “What kind do
you want?” the nurseryman asked. “I do not know, give me a
tundred good trees of some kind.” ‘That gave him the chance,
of course, to put 1n all kinds. Some of those trees have borne
remarkably well, and have bcen the sotrce of a great deal of
income to him and his son
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Coming down to my time, when I went to farming as a young
man I knew nothing about it. T had left the farm at nineteen
and came back at twenty-six. I could milk a cow, of course,
but I had never taken any responsibility, and knew really noth-
ing about farming. They told me I had apple trees enough.
If T would take care of what I had it was all I could expect to
do. There were perhaps 100 trees on the farm that had been
grafted. Later on circumstances arose when I thought it advis-
able to set out a row of trees. It was a mistake, it was wrong
10 set them where I did. A row of trees had been set close to
the wall on the line fence, and I from a wrong motive thought
I ought to set a row on my side, and I did so. Those were the
first trees I ever set. I bought ten and took up ten that my
father had grafted. The ten I bought were Northern Spies.
They were good trees and if I had grafted them in three years
I should have been fortunate, but there they are to-day as North-
ern Spies, and of very little value. They are nearly a foot in
diameter,—with immense tops but no fruit. They are thrifty,
growing trees. The other ten that I took up were of all kinds,
one of a kind. I did not know what they were when 1 set them
out, but I have grafted all but one to Baldwins and they are
paying well. 1 give you these statements as experience; you
may take them for what they are worth. I got so interested in
trimming and grafting those trees that I soon wanted to try an
orchard, but I did not want to give up any good land to orchard-
ing. I had good fields and I did not want to take those. I had
two orchards of this old natural fruit, cider apples as they were
called, which I thought of no value. I cut those down, took out
the stones and set my trees. And there the next mistake came
in. I set them only twenty feet apart. They were bought as
Red Astrachans, to be grafted with Baldwins. They are now
good trees, but too near together. Soon something must be
done to thin them out. I consider the Red Astrachan a good
stock to graft upon. You get a’ good limb, well united to the
trunk, that will hold an immense load. 1t is very much prefer-
able to the Baldwin stock. The two tracts comprise about three
acres. One of them was set to Baldwins and Ben Davis, and the
other to Red Astrachans. My Baldwins have done well, but they
show signs of weakness where the limbs unite with the trunk.
That I cail a fatai weakness of the Baldwin tree from the nurs-
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ery. I removed all of the rocks, with drills and powder, and
fixed it so that I could set my rows straight both ways, and I
have been well repaid since for that trouble. I believe in setting
them out so that when you go through the orchard you can
shut up one eve and see the row. .

Not having dressing enough, as I thought, to carry on my
ordinary farm operations and dress those trees as I should, I put
hogs into one of those orchards, thinking that the trees if they
did not grow so fast would make a fair growth; but that failed
me. They did not make the growth that I wished, and I took
the hogs out and commenced plowing and dressing with barn
manure, and in that way I have raised all my trees. I have
since set some 400 more trees, at distances of twenty-five and
thirty feet apart. Those twenty-five feet apart have been set
fifteen years,ang it is very comfortable getting around them now,
but I can see that thirty feet is preferable. I do not think, with
the experience that I have had, that with Baldwin trees it is
necessary to go more than thirty feet. I feel that it is necessary
to cultivate the land, and if they are set thirty-five or forty feet
apart you have to cultivate more land a longer number of years,
perhaps, than your manure pile will warrant. My thirty feet
orchards T think are right now, but the time has come when I
have got to do something clse for a fertilizer, with those large
trees. I cannot plow and cultivate as I did when they were
small. I will say here that in cultivating those trees when they
were small I got my pay as T went along. The other crops paid
all the bills for quite a number of years, ten years in most
instances and in one case twelve yvears. I considered that the
crops paid, although the last twoe years I could see that the trees
were an injury to nearly half of the land.

This fertilizer question now presented itself to me to solve.
I have perhaps a half-dozen trees in a chicken yard, as we call
it, where the hens and chickens roost, but that evidently is not
the kind of fertilizer that they need. I have another orchard
for which I have bought hard wood unleached ashes, and I
would like to show you the difference in two apples which I
brought with me, both Baldwins, one raised in the chicken yard,
which is poorly colored, diseased, not a good keeper, coarse and
worthless, the other raised in the orchard fertilized with hard
wood ashes, smooth and highly colored. The trees in the
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chicken vard are as well trimmed as the others, and they are
more thrifty and bear larger leaves, but the apples are never
well colored.

Ques. Is there any difference in the locality of those trees
in regard to the sunlight reaching them?

Ans. T think not; they are all on high, rocky land. The
apples in the orchard fertilized with hard wood ashes, as a rule,
are very high colored. It may not all be due to the ashes, but
I think that has a great deal to do with it.

Ques. What stock were they grated on?

Ans. 'Those in the chicken yard were on Red Astrachan, and
the others came from the nursery.

In trimming trees it seems to me that it should be commenced,
like the training of a child, when they are very young. You
should have in mind just what you want to do. You should
have in your mind’s eye just the effect that taking out a limb
will have, and just how you want to shape the tree. My, idea
is that it should be very nearly in the form of an umbrella, the
limbs being the braces. In taking out a limb never leave a hole
in the top. Leave it symmetrical, and have all the apples pos-
sible exposed to the air and sunlight. I think this can be done
in almost every case. If you leave a hole you let the sunlight
strike on to the large branches, and I think it injures the wood.

In regard to varieties, for the present the Baldwin is our great
market apple. It has many good qualities. It is a good bearer
of good, marketable apples, with very few small ones. Its keep-
ing qualities are good. If a tree stands in a bad place, in an
old lot and uncared for, if it bears any apples as a rule they are
marketable apples. It is not as hardy as we would like to have
it, but it is known the world over, which is one thing in its favor.
Then there is the Ben Davis, which, in my opinion, is a good
marketable apple. It arrives on the market in good shape and
late in the season will bring a good price. But it wants extra
cultivation to get good marketable fruit, as it soon runs small.

If we could raise more apples or if we could raise apples with
the good qualities of the Baldwin, and in addition to that a good
flavor and texture and a good heart, it seems to me that the
consumption of apples would be immensely increased. Many
more would be called for and the market would be broadened.
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In relation to the marketing of fruit, one of the things that
I proposed to call your attention to is the subject that was
brought up this forenoon by Mr. Roberts, that we should be
in communication with all parts of our own country, at least,
and know the extent of the fruit crop, and the kinds of apples
that compose that crop, and bring the prospects to the attention
of all fruit growers in Maine. Perhaps that can be done
through the Board of Agriculture, as was outlined this forenoon.

One other thing.—it seems to me that somebody should put
his brains intc devising some package that shall hold a peck or
half a bushel, that will go with the apples. If we can get an
apple like the MclIntosh Red, or some other apple of nice quality,
the basket or box crate to go with the apples, it would seem to
me as though it would increase the consumption of apples and
the call for a nice quality of apples. We can see that in the
grape industry. Grapes are brought to this State by, the carload
and sold in baskets, when if they were weighed out by the pound
it would curtail the consumption more than one-half.

Ques. Do you prefer Red Astrachan stock to graft upon to
the Ben Davis?

Ans. T do, to graft the Baldwin on.

Ques. How is the Belllower?

Ans. That would be good. The Bellflower is a quick grow-
ing stock, and the Ben Davis is rather the reverse. I should
prefer, however, to graft either on the Red Astrachan or North-
ern Spy. There is nothing better than the Northern Spy stock,
in my opinion, to graft from into anything.

I3
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BEEF PRODUCTION.
By Arruur N. DoucLass, Chelsea.

I feel quite inadequate to treat even so briefly the important
subject assigned me. I believe this industry may be successfully
followed by many farmers who are favorably situated and natur-
ally adapted to this branch of agriculture. Stock raising in
some form has long been conceded to be necessary to the suc-
cessful practice of farming. Dairying offers many inducements
to those who are inclined to that industry, but a vast amount of
labor is necessarily involved which to a large degree is obviated
in the production of heef.

It needs no argumient of mine to prove that an ordinary scrub,
in whese veins flows a sprinkling of the blood of almost every
known breed, can never be profitably raised and turned into
beef. Neither do I plead for the thoroughbred as being invari-
ably the most remunerative. Oditentimes the thoroughbred
animal of every breed has its pedigree to recommend it and that
is about all. I believe the intensely beef types are not sufficiently
hardy to withstand the rigors of our climate. Consequently the
exercise of wisdom in the crossing of breeds, contributes a great
deal to the successful production of beef in Maine. In my
judgment the Herefords have the largest claim to our attention
as being well adapted to this line of business. They are hardy,
and well and solidly built. Their flesh furnishes fine flavored
and juicy steaks, and best of all, they mature early.

The result of my observations has been to show that an animal
intended for beef will make a greater gain in weight at a less
cost per pound, prior to reaching two years of age than later.
Calves for veal may be started on whole milk, gradually changed
to skim-milk and finally finished off with whole milk for a week
or ten days to give them a smooth appearance and improve their
sale. In a number of careful trials reported at the Massa-
chusetts Experiment Station, calves gained one pound in weight
from ten to sixteen pounds of skim-milk. Whole milk calves
cost too much as a rule, yet it is well, if possible, to give them
the whole milk for the first four weeks. After that feed them
a gradually increasing ration of oatmeal to balance the skim-
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milk. 'The Iowa Station, which has given particular attention
to calf feeding, reports that the mixture producing the greatest
gain at the least cost was found to be nine parts corn meal to
one part flax meal, and one pound of this mixture was used
with eighteen or twenty pounds of skim-milk to each calf per
day, the meal being later increased to two pounds a day. GCrade
Shorthorn calves thus fed made gain at a cost of from one to
two cents a pound, the skim-milk being rated at fifteen cents
per hundredweight. Started on such a ration the milk was
gradually withdrawn after the first one hundred days, and these
calves reached an average weight of 760 pounds when one year
old, or a gain of 660 pounds in that period. Too much emphasis
cannot be placed on the importance of giving calves intended
for beef stock a good start while young.

We have at our farm at present a ten-months-old grade Dur-
ham, that was given a small quantity of whole milk until he
was two months old. At five months he was given a good pas-
ture. In November he came to the barn and has since been
fed good hay, supplemented during the last three weeks by 112
quarts of corn meal per day. He now tips the scales at 530
pounds and I have no doubt that with forcing he could have
weighed fifty or seventv-five pounds more. With good pas-
turage the coming summer he ought to weigh 800 pounds next
fall.

Farmers in Maine in the production of beef stock must depend
mainly upon the proper breed and good pastures wherein great
gains may be made during the summer. I believe a bright
future is opening up for this industry.
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FAIR MANAGEMENT.
By Namum HinckLgy, Bluehill.

I feel that T am unable to treat this subject in such a manner
as may be interesting and profitable to you, but as our worthy
secretary assigned to me the topic, I shall in a brief way impart
to vou some of the ideas I have of fair management. Our
society, of which I have been secretary from the date of its
organization, is situated fourteen miles from any railread station,
therefore we are unable to draw attendance from the large busi-
ness centers of the State. The waters of the ocean form the
southeastern side of our town. Therefore, you will see that we
are not favorably situated so that we can get a large attendance.
To start with, the selection of cur grounds was excellent. I do
not know of a half-mile track in the State that is naturally as
level, or in as pretty a location. Standing on the track, you
can see a horse’s feet from start to finish. We avoided one of
the errors often made, by locating the grand stand close up to
the track fence. The judges stand directly opposite, in a
similar position, so that the judges’ announcements are easily
heard. Next is a good fence, eight to nine feet high, with horse
stalls and cattle sheds, making a good equipment. Next in
importance is the advertising of the fair. Starting in in my
own town, I personally (for we have been too poor to hire)
fold and direct to every household in town, one or more of
the premium lists, beginning at the ending of a road, at the town
line, and calling to mind each house, until the other end of the
road is reached, and so on all over the town. To bill surround-
ing towns, I send the advertising matter to the post offices and
stores, with a complimentary ticket, and ask them to distribute.
In arranging premiums, we started in with too high trotting
purses. In the last three years we have reduced the size of the
purses, so that it no longer draws the class of professional horse
racing men, and have twice added an increase to premiuns
offered for farm products and stock. We also allow a mileage
for stock that is driven more than five miles which draws no
premium. It is a good idea to enlist the aid of a few to solicit
exhibits, and to assist in distributing premiums. All of the



ANNUAL MEETING. 197

cmployes and assistants should be selected for their especial
fitness for the position in which they are to serve. For three
years we have offered a premium for the best grange exhibit,
and have allotted a space by itself for this purpose, and we have
never failed to get a large exhibit and a display of old household
articles, many of them a hundred or more years old. In the
last exhibit there were curios from Japan. The selection of
awarding committees is of great importance. They should be
selected some months hefore the date of the fair, and should be
selected for their adaptability in each department. They should
be of good judgment and above showing prejudice or partiality
in their awards. Among the many articles are some of decided
merit for which no premium has heen offered. These the
awarding committec should enter for a gratuity, to which the
directors should affix a premium worthy of the article. The
ground rents should he as low as the finances of the society will
admit, so as to attract that large body of people who fol-
low up the fairs, as fakirs, cane stands, peanut venders,
lemonade stands,—in fact, anything, except the sale of intoxi-
cating liquors and gambling. And wise indeed is the manage-
ment if they are able to prevent pocket peddling, also to prevent
the man who carries a short piece of board under his arm, on
which at a moment’s lack of vigilance, he will start a shell game.
Advertise tenting grounds for families, free. It is a growing
custom for people to tent out at fair time. Admissions should
be as low as possible, a reduction to large families of children,
no entrance fee to be charged on exhibits, the usual entrance fee
for trotters and draft oxen. The police service should be of the
best, with no man on the force who takes spirituous liquors. I
have noticed that a man half full makes a very poor officer, and
always adds to a disturbance instead of diminishing it. The
stock department manager should be provided with an assistant,
who should haul a load of hay by all stalls at feeding time, leav-
ing an ample quantity at each. Allowing everybody to feed is
wasteful and expensive. The practice of some societies who
expend large sums of money for special attractions, sometimes
at the expense of the premiums which have been honestly
awarded, is rather to be condemned than commended. The
attempt to convert a country fair into a second-rate circus,
is unwise, and contrary to the spirit of the law under which
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the societies were organized. Therefore, endeavor to hold
an old-fashioned country fair, and the people will come to meet
their neighbors, their cousins, aunts, uncles and sweethearts,
and they will go home satisfied, having had a social time, and
at a very slight expense.

OUR CANNING INTERESTS.
By Joun M. Winsrow, Nobleboro.

The canning industry of our State is much larger than most
men would think until they had looked into the matter pretty
closely. I am indebted to the commissioner of industrial and
lzbor statistics for the figures which I herewith present. About
the year 1840, Isaac Winslow began to make experiments in
canning corn near Portland, Maine. Previous to 1840 he was
engaged in the whaling business. It was during his visits in
France that he learned of the process of preserving food by can-
ning, and he conceived the idea of preserving green vegetables
by hermetically sealing them in cans. In 1842 Mr. Winslow
arranged with Caleb Jones, (a brother-in-law, and father of
John Winslow Jones who was at one time king of the canned
goods trade in Maine), to plant a piece of corn for experimental
purposes. 'The first corn canned was canned cob and all. Then
came the cutting from the cob by hand, then gradually machin-
ery took the place of hand work, until now nearly all the work
is done by machinery. The number of acres planted to sweet
corn under contract for the supply of the canning factories in
1809 was 11,050, and the amount of money paid to farmers for
corn was $331,500. There was packed in Maine in 1899,
22,100,000 cans of corn. ‘This pack of corn at the prices quoted
would be worth $1,519,374.45. It takes from three to six weeks
to complete the pack of corn, and it takes about 7,000 men and
women tc run these factories, not to speak of the huskers, the
men engaged in harvesting, and the teams at work hauling it
to the factories. The. total amount paid in wages in 1899 was
about $349,000c. The factories, of which there are about 70,
are worth at least $500,000. In 1899 it took 6,185,190 pounds
of tin plate to make the cans, and in order to properly compre-
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hend the great canning industry you must go even into the
mines, as it takes, in addition to the large amount of tin plate,
thousands of tons of coal to carry on the business. It is a busi-
ness that should be fostered and encouraged in our State by the
farmers. They should not allow this large output of capital to
go out West. I believe it is one of the best crops the farmer
can raise, when the factory is within three or four miles of his
farm, at two cents per pound, and a fair crop at one and one-half
cents per pound, the present price, in most instances. The agri-
cultural interests of this State are worth fostering and building
up, for on them depend so many other branches of business.
And surely the canning industry should be fostered and encour-
aged by the farmers so long as they can get as good prices for
their product per acre as they can get in other markets. Nearly
all kinds of vegetables are canned, and large quantities of apnles.
The possibilities in the canning business in Maine are great.
The canning of blueherries is all done in Washington county
and has become a large business. In 1899 five factories, all that
were in operation at that time, packed an aggregate of 39,000
bushels, costing at the factory $50,000. The entire pack when
sold at the prices quoted at that time was worth $104,000. In
1899 there was paid to the pickers $31,000. The canning of
sardines in our State is no small business. In 1899 (being the
vear in which I get these figures) there were sixty-eight fac-
tories in operation in Maine, the total pack was 1,170,568 cases,
the value of which was $3,253,076. From these figures we can
get some idea of the importance to the State of the canning
industry, as there are thousands of acres of land to be tilled this
season for the canning factories and thousands of farmers are
to do the work (I speak now more especially of corn). It gives
employment each year to large numbers and the result is a good
cash crop to be sold in New York, where most of it is sold ; and
we have impoverished the soil but little, as the most of the
manurial value of the plant is in the fodder left to be fed on the
farm and the farm will carry more stock than it would were it
all in grass.
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THE PRODUCTION OF CATTLE FOODS.
By S. H. Garvin, Acton.

In considering the production of cattle foods, the grasses must
come in for the most important consideration, as they are by
far the most important and universal cattle food for the farmers
of Maine. Of these timothy is the leader, followed closely by red-
top and the clovers. Corn fodder, either in its dry state or as
silage, is also important, and as silage it is coming rapidly to the
iront and is likely to take first rank as a cattle food among the
most progressive of our farmers,not only for its intrinsic valueas
fodder but on account of its quick growth, as worn-out land
may be made to produce an abundant crop in about three months
time. Oats and barley, either alone or with peas, are valuable
foods and should receive some attention from the progressive
farmer.

With myself and most of my farmer neighbors the usual
practice is to mow our grass fields as long as they produce a fair
crop of hay. Prohably we mow them too long. Then we
replow them, planting one or two years and reseeding, sowing
grass seed,—timothy, clover and redtop, with oats or barley,
which are cut when the grain is in the milk and cured for fodder.
We do but little threshing, believing it more profitable to feed
whole than to pay the cost of threshing. ’

We usually plow the sward land in the fall, let it lie in the
furrow till spring, then draw on eight or nine cords of barn
manure per acre, harrow till thoroughly pulverized, using a
spring harrow, and plant to vellow corn, usually with about 300
pounds of some standard brand of superphosphate per acre.

Shock the corn when it is fairly well glazed, putting 20 or 24
hills in a shock, and when dry, which will be in two or three
weeks, draw to the barn and husk out the ears and pack the
fodder away for winter use. If properly cured and cared for,
1 consider it one of the most valuable cattle foods, and as a milk
producer more valuable than timothy hay and exceeded only, by
well-cured clover.

After the corn is removed from the field the field is again
lightly manured, if we can afford it, well plowed and again
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allowed to lie all winter in the furrow. In the spring it is har-
rowed and again plowed. This thoroughly pulverizes the
manure, which may have been lumpy, and mixes it well with the
already pulverized soil, leaving the ground in excellent condition
for a seed bed.

I frequently depart from this method, and one of my most
satisfactory experiments was in increasing my hay by the use
of superphosphate as a corn producer. Several years ago, while
repairing my buildings, I somewhat neglected my farming and
soon found a decided shortage in my hay crop. So I looked for
a remedy and adopted the following plan. I took the least pro-
ductive field I had, one producing not over 500 pounds of hay
per acre, plowed it in the fall and let it lie in the furrow till the
following spring. It was then thoroughly harrowed down and
pulverized and at planting time furrowed out with a Centennial
cultivator 374 feet apart, 600 pounds of superphosphate per acre
sown in the furrow, and the corn dropped in rows running cross-
wise, making checks 314 feet apart each way.

As soon as the corn could be seen the cultivator was started
and run alternately each way as often as necessary. In this
way very little hard work was required. A few weeds among
the corn, or a little grass if the land is full of witch grass, is all
that the hoe has to remove. The cultivator was kept going till
into July, and when haying began to rush us the corn was left to
finish its growth. It was then so large that it shaded the ground
so weeds and witch grass made but little growth and the hot sun
did not bake the top soil and form a crust.

When the ears were well glazed and the fodder began to turn
it was shocked, 20 hills to a shock, a band put around the tops
to hold it firm, and it was left to stand till sufficiently cured to
keep well. Tt was then husked and stored for winter use.

In this way I got from that worn-out field com stover that
I considered as valuable as two tons of timothy hay per acre,
and go to 100 hushels of ears of corn. And I consider 100
pounds of good Maine-grown corn, ground with the cob, as
valuable for feeding purposes as 100 pounds of clear Western
meal. For horses T would rather have it.

As soon as the corn was off, the summer manure was hauled
out and spread as far as it would go and make a good coat, the
land plowed and allowed to lie in the furrow till the following
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spring. In the spring the rest was manured, the ground har-
rowed with a spring harrow to level the furrows, and just before
planting time the land was again plowed and put in good con-
dition for the seed.

This year one-half of the piece was sowed to oats, two bushels
per acre with twelve pounds clover and one-half bushel timothy,
and an abundant crop of oats harvested for fodder, followed the
next year by a heavy growth of clover, after which the timothy
came in. The other half was planted to corn again, using 300
pounds of superphosphate per acre, cultivated level and after the
last working the grass seed sown among the corn, using the
same amount of seed in each case. In sowing grass seed among
corn, if the season is wet and rain follows the sowing within a
few days the seed will be sufficiently covered by the rain. If the
season is dry it should be lightly raked or brushed in. The grass
seed came up well and when the corn was shocked was about
ifour inches high and the ground was well covered. One great
advantage in raising corn on superphosphate is the absence of
weed seeds, which arc always abundant in barn manure, and the
consequent saving of labor in killing weeds. And I think with
our improved tools, and allowing a fair amount for the value of
the stover, corn can be raised in Maine as cheaply as Western
corn can be bought in the market, and the sooner we realize the
fact the better 1t will be for us. I wish here to say a good word
for seeding to grass with the corn. The ground is kept level and
the seed sown at the last working, say about the 4th of July.
From this time on the ground is partially shaded by the corn, but
the shade is not so dense as to prevent the growth nor the corn
so thick as to kill cut the grass seed, and the shade is continued
till after the August drought, and when the corn is removed the
days have shortened and the weather become cool, so we avoid
the danger of the tender grass being burned out by the hot, dry
weather, as frequently occurs when the oat or barley crop is
removed earlier in the season.

I think seeding with the corn has advantages which no other
method has, and when properly done I have never failed to get
a good catch. Try a smali plot some time and see if you do not
like it.

Of the grains, oats and barley, T prefer the oats as a fodder
crop. They produce more fodder and are free from the long,
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sharp beard of the barley. It should be sown early if grass seed
is sown with it, as the cool, danmip weather of spring is favorable
10 a good catch of the grass seed, also the grain will be ready
to cut earlier, while the weather is more favorable for curing it.
It should be cut one day and the next afternoon raked and put
into bunches to cure. Let it stand in the bunch till the moisture
is well on the outside, then shake out and air and sun well, and
it is ready to house. - A little salt improves it and cattle eat it
readily, including all the larger stalks. It is generally best to
feed it early in the winter, or if you have rats and mice they
will get in and destroy some of it.

Hungarian is a valuable forage crop and should have a place
on every farm. It is pre-eminently a hot weather plant and
should not be sown till settled warm weather, usually from the
fifth to the middle of June. Three pecks of seed to the acre is
about right. If sown too early it is slow in coming up, looks
yellow and sickly and makes but little growth till the weather
is suitable, while the weeds get a vigorous start and choke and
injure the Hungarian all through the season and at harvest you
have more rank weeds and less Hungarian than you want. It
shotld be sown on a warm, fine, well-manured soil, and cut when
most of the heads are well out and before the stalks get woody.
This crop is the hardest to cure of any of the fodder crops, as
it contains an abundance of moisture and comes off late when the
days have shortened considerably and the hottest sun has gone
by. But it is valuable, as it produces an abundant crop of excel-
lent fodder and the harvest comes after the rush of haying is
over and we have more time to devote to curing it.

Of silage and the silo I have no experimental knowledge.
I have never had one, but have no doubt of their value and use-
fulness in short hay years like the two past seasons. I think
they are here to stay and will increase and be the means of
increasing the amount of stock kept on the farm. But of all
the cattle foods, clover and the grasses must always be the main
dependence of the farmer.

We all like clover, it makes such a toothsome food and is such
a good milk producer, besides leaving the ground in such good
condition for the succeeding crops. I think it leaves as much
in the land as it takes out, so that the land will continue to bear
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grass as many years after a crop of clover without replowing
as it would if the grass had immediately followed the grain.

Of all the grasses timothy is most generally grown. It is a
good producer, holds out well and every farmer knows its feed-
ing value. It should be cut in good season or, if rank, the stalks
get hard and woody and are not relished so well by the cattle.

Redtop on suitable land is valuable. It does best with us on
moist land. It has the advantage of holding green longer than
the other grasses and will stand several days after it is ready to
cut without apparent deterioration.

We have also considerable swale grass that grows along the
low valleys of brooks and rivers and on land too wet to be
plowed. Tt is of second or third quality but all it costs is the
harvesting. 'The land, after it is cleared, bears continuously for
generations. This hay is valuable to use in connection with
upland hay and young cattle will winter well on it if fed a small
amount of grain. It is well worth its cost, as it not only supple-
ments the good hay but adds materially to the manure pile and
through that increases the upland product. All such sources of
cattle food should be looked after and utilized.

In conclusion we say, raise all the hay you can, it is the
standard food. Use every means to keep up the fertility of the
farm. Turn the sward over and reseced often; do not be afraid
of plowing the land too much, it lets in the sun and air and helps
break down the soil particles and set free the fertilizers bound
up in the soil. Supplement the hay crop by every means avail-
able. Increase the manure by a liberal use of absorbents. Plant
largely of corn, it produces both stover and grain and is a sure
crop and stands the drought better than any other crop, and with
-our good cultivators and weaders we can handle a large area.

Seed with oats, barley, Hungarian or oats and peas, and with
due care, diligence and foresight we can be assured of a good
amount of cattle food to be turned into milk, butter or beef or
to increase the number of steers and heifers we are raising for
the market.



ABSTRACT OF CATTLE COMMISSIONERS REPORT.

The Cattle Commissioners’ Report for 1898 gives number of
cattle condemned and destroyed as 48, at an appraisal of
$1,520.00, and 34 horses at an appraisal of $1,420.00, the total
appraisals for the year being $2,940.00.

There have been during the years 1899 and 1900, 363 animals
destroyed, including cattle and horses; 114 cows and hogs dur-
ing 1899, 165 cows during year 1900 ; 38 horses during 1899, 46
horses during 1900, making the total for two years 363 head at
a total appraisal of $15,294.50, one-half of which to be paid by
the State, $7,637.25, or $21.04 per head.

The report shows a large increase in the business within the-
last two years over the year 1898.

This state of affairs can only be explained by the fact that
cattle owners have hecome hetter educated to the existing disease
and better realize the financial loss to them if diseased cattle are
allowed to remain in their herds.

The prejudice against having their herds examined is passing
away, and there is a growing sentiment among the live stock
owners in favor of suppressing tuberculosis in our State.

It is fortunate for us to be able to report that of the several
contagious diseases that afflict domestic animals the commis-
sioners have had only two to deal with, namely tuberculosis and
glanders.

Anthrax, foct and mouth disease, hog cholera and several
other diseases that are considered contagious that afflict animals
in other states have not made their appearance in Maine during
the year.

Tuberculosis exists among cattle in all the thickly populated
countries upon the globe. It exists to the greatest extent in the
Unit=d States along the Atlantic coast. Prairie and mountain-
ous sections are practically free from it. Every state in our
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country has its sanitary laws, and ncarly every state has a direct
law in relation to contagious diseases among cattle, and it is well
to note that those who have the work in charge are carrying it
on practically upon the same lines.

HOW THE WORK IS DONE.

The commissioners make examination only upon written appli-
cation of the owner or boards of health or veterinarians.

It would be impossible to do more under the financial limita-
tion of the Board. It is the sense of the Board that compulsory
measures do not enlist co-operation of the owners of live stock
and without co-operation the measures directed against tuber-
culosis cannot be successful. We believe that the most essential
agency necessary to obtain the co-operation that is needed is to
more generally disseminate knowledge of the facts in regard to
the disease and to prove to the owners that they are fairly treated
by the State.

Frequently owners complain that they are obliged to lose one-
half of the appraisal according to the law. The commissioners
are led to believe that the owners of condemned animals receive
as much and even more than owners do in other states where the
appraisals are made upon what the animals look to be worth at
the time of destruction. In Maine animals are appraised upon
the value of what they would be worth if they were healthy.

The state of Massachusetts pays the full appraisal, and the
average price paid to the owners of six hundred cattle destroyed
during the last six months of 1899 was $21.60 per head.

The limit of appraisements in Pennsylvania is for unregistered
stock $25.00 and for registered stock $50.00, just one-half what
the limit is in our State. Yet it occasionally seems to be a hard-
ship where cattle are subjected to the tuberculin test, as the test
will call out mild cases as well as the bad ones, yet upon the
whole we think there is no reason for complaint on this line.

TUBERCULIN TEST.

The Board does not test cattle themselves ; they consider that
it is the veterinaries’ business and they are the proper agents
through which this work should be done. Neither do they order
tests to be made. Testing is only done by the owners employing



CATTLE COMMISSIONERS REPORT. 207

veterinaries on their own account, and occasionally by the advice
of the commissioners, and then only by the owner’s consent, the
owner agreeing to pay for all animals proving to be sound and
the State paying for all those diseased.

Public opinion seems to be crystalizing about the leading facts
in relation to tuberculin tests. There have heen many extrava-
gant statements made, some of them coming from sources that
are looked upon as reliable. Now the facts in regard to tuber-
culosis are important, and it is detrimental to the public and also
to our live stock interests, to exaggerate them. It is also inju-
rious to minimize them.

It is a recognized fact that tuberculin is not infallible, but in
the hands of careful men its mistakes or errors are few. Yet in
cases where tuberculosis has existed in a herd for years, the
owner occasionally losing an animal, living in the herd all
through the diffcrent stages of the disease, the only method to
be pursued to clean up the herd and stamp out the disease upon
the premises is by the tuberculin test. The commissioners have
recently cleaned up a herd under these same conditions. The
owner employed a veterinary to test five cows, all of which
reacted and were condemned. The post-mortem disclosed the
following results: Two showed the disease to a very marked
degree, two to a marked degree and one to a very slight degree.
This caused the owner to complain and object to the tuberculin
test. Two more cows of the same herd were tested and both
reacted and were condemned. The post-mortem of these two
cows converted the owner, and five young cattle were tested.
Three reacted and were destroyed. 'This consisted of the entire
herd. 'The ones that did not react were cattle recently brought
in from outside herds. This is only one case with many others
that have come under the observation of the commissioners.

Tuberculin is not infallible but it is far reaching. It isa firmly
established fact that it is the most successful means of detecting
tuberculosis among cattle that is at present available, if handled
by careful and experienced men.

It was conceded by the Cattle Commissioners of Massachu-
setts, Connecticut and Rhode Island at the New England Cattle
Commissioners’ Conference held at Boston on December 8, 1899,
that Maine cattle were freer from tuberculosis than cattle from
any other New England state. This record should be gratifying
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to the breeders and dairymen of our State, coming as it does
from such a reliable source. This knowledge was obtained on
account of Maine being a seller of dairy stock and the three
named states purchasers.

Nearly 25,000 cows have been shipped out of Maine into the
markets of these states dvring the years of 1899 and 1900, sell-
ing upon an average of $40 each, bringing to the farmers of our
State nearly one million of dollars. This, in connection with
nearly cight millions of dollars worth of dairy products produced
from our dairy herds these last two years and nearly all sold in
the New England markets, should stimulate the farmers of our
State to a higher appreciation of our dairy interests and to realize
the fact that no higher qualification could be stamped upon our
dairy products than for the consumers to know that they are
produced frein healthy herds.

‘What remedies can be applied to hold in check or eradicate
tuberculosis among our herds? When we take into considera-
tion that we have at present only 2 1-2 or 3 per cent diseased, it
seems almost insignificant, yet it is far too many when we take
into account the importance of our live stock interests and the
value of a reputation that our herds are above suspicion. The
importance of the work of the Maine Cattle Commissioners
should be expressed hy every good citizen, whether he be pro-
ducer or consumer.

The total valuation of our domestic animals at the present
time is nearly $12,000,000, and it is an interest well worthy of
being taken care of and there is no one so responsible for the
health of our live steck as the owners themselves, hence it
becomes the duty of every breeder and owner of domestic ani-
mals to throw around them all the safeguards possible and
always be on the watch. It would be unwise for us to say that
an animal in an advanced stage of tuberculosis could be cured.
She cannnt, and as soon as discovered should be removed from
the herd.  Sunlight, pure air and cleanliness are enemies to
tuberculosis, and the more sunlight, the better ventilation and
the more care is taken in keeping stables whitewashed, clean and
pure, the less liahle we are to have a case of tuberculosis devel-
oped in our herd. And in order to retain the good name of our
State we advise as good remedies for tuberculosis: First, close
exarpination; second, the removing of all suspicious animals
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from the herd; third, an abundance of sunlight and sufficient
exercise, good ventilation and clean habitation, and co-operation
with the Cattle Commissioners.

GLANDERS.

During the past year there have been eighty-four horses con-
demned and destroyed, diseased with glanders. This seems too
many, to be in proportion to the number of horses in our State
as compared with some of our neighboring states.

The disease has been found in different sections of the State,
and does not seem to he confined to any breed or class of horses.
The veterinarians of the State should be quick to recognize this
insidious disease and prompt to report it to the ocmmissioners.
The public should be alive to the importance of eradicating it,
it being considered more dangerous to man than tuberculosis,
and at least not give it a chance to spread.

It is the public svmpathy and co-operation that all sanitary
measures need in order that the work may be carried on with
efficiency and economy.

Our quarantine law is still in force and while no cattle are
allowed to enter our State without a permit from the commis-
sioners, yet there are some smuggled in against the law, in some
cases causing the commissioners some trouble in hunting them
up and making examinations. We consider this an important
factor in keeping our herds healthy. There is no New England
or Middle State at the present time that allows cattle shipped
into that State without a certificate of health or being subjected
to a critical examination after being brought in. If any State
did not require it, it would be the dumping ground for all dis-
eased cattle in the surrounding states.

Disinfecting the stables is considered to be very essential by
the Board wherever one or more animals have been found dis-
eased.

There are several different kinds of disinfectants, all good
under certain conditions. We find by looking over the report
of the Secretary of the State Board of Health, and also by per-
sonally consulting with him, that certain disinfectants are only
good for certain diseases, and by his advice we recommend the

14
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following solution which is considered perfectly harmless, con-
taining no poisonous matter, and is also very reasonable in
expense. ‘

Solution of formaldehyde (formalin): Six ounces to one
gallon of warm water.

It is the intention of the Board to see to it that in every case
where tuberculosis or glanders is found, the stall and manger
shall be thoroughly disinfected with formaldehyde solution.

In summing up the whole situation in relation to tuberculosis
among our herds, we must say that the business is on the
increase showing over twice as many cattle and horses destroyed
in 189g as in 1898, and nearly three times more in 1goo. These
are the facts in the case.

Some one may ask, “Is tuberculosis increasing in our State?”
This would be a hard question for the commissioners to answer.
There are two reasons that we might give: First, that herd
owners are realizing more the importance of keeping their herds
clean and healthy. Second, that the owners have become better
acquainted with the results derived from tuberculin tests, and are
placing more confidence in its use. The testing lies entirely in
the hands of the owners themselves, and there have been several
large herds tested during the past year, some proving to be
entirely sound, others have proved to be partially diseased, and
it is our opinion that breeders of registered stock are becoming
more careful in regard to the health of their herds.

F. O. BEAL,

JOHN M. DEERING,

F. S. ADAMS,
Commissioners.
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ANNOUNCEMENTS.

THE AIM OF THE STATION.

Every citizen of Maine concerned in Agriculture, has the
right to apply to the Station for any assistance that comes
within its province. It is the wish of the Trustees and Station
Council that the Station be as widely useful as its resources will
permit.

In addition to its work of investigation, the Station is pre-
pared to make chemical analyses of fertilizers, feeding stuffs,
dairy products and other agricultural materials; to test seeds
and creamery glass-ware; to identify grasses, weeds, injurious
fungi and insects, etc.; and to give information on agricultural
matters of interest and advantage to the citizens of the State.

All work proper to the Experiment Station and of public
benefit will be done without charge. Work for the private use
of individuals is charged for at the actual cost to the Station.
The Station offers to do this work only as a matter of accom-
modation. Under no condition will the Station undertake
analyses, the results of which cannot be published, if they prove
of general interest,

INSPECTIONS.

The execution of the laws regulating the sale of commercial
fertilizers, concentrated commercial feeding stuffs, and agricul-
tural seeds, and the inspection of chemical glass-ware used by
creameries is entrusted to the Director of the Station. The Sta-
tion officers take pains to obtain for analysis samples of all
brands of fertilizers and feeding stuffs coming under the law,
but the organized co-operation of farmers is essential for the full
and timely protection of their interests. Granges, Farmers
Clubs and other organizations can render efficient aid by report-



8 MAINE AGRICULTURAL EXPERIMENT STATION. IQOO.

ing any attempt at evasion of the laws and by sending, early in
the season, samples taken from stock in the market and drawn in
accordance with the Station directions for sampling. In case
there should be a number of samples of the same brand sent in,
the Station reserves the right to analyze only in part.

STATION PUBLICATIONS.

The Station publishes 10 to 12 bulietins each year, covering in
detail its expenses, operations, investigations and results. The
bulletins are mailed free tc all citizens who request them. The
annual Report is a reprint of the bulletins of the year and is
bound with the Report of the Board of Agriculture and dis-
tributed by the Secretary of the Board. This combined report
can be obtained by addressing the Secretary of Agriculture,
State House, Augusta, Maine.

CORRESPONDENCE,

As far as practicable, letters are answered the day they are
received. Letters sent to individual officers are liable to remain
unanswered, in case the officer addressed is absent. All com-
munications should, therefore, be addressed to the

Agricultural Experiment Station,
Oronoe, Maine.

The post office, railroad station, freight, express and telegraph
address is Orono, Maine. Visitors to the Station can take the
electric cars at Bangor and Old Town.

The telephone call is “Bangor, 27-3.”

Directions, forms and labels for taking samples, of fertilizers,
feeding stuffs and seeds for analysis can be had on application.

Parcels sent by express should be prepaid, and postage should
be enclosed in private letters demanding a reply.

Remittances should be made payable to the undersigned.

CHAS. D. WOODS, Director.



FEEDING STUFF INSPECTION.

Cuas. D. Woobs, Director.

J. M. BARTLETT, chemist in charge of inspection analyses.

CHIEF REQUIREMENTS OF THE LaAw.*

The points of the law of most interest to dealer and consumer
are:

Kinds of Feed coming within the Law. The law applies to
all feeding stuffs except hays and straws ; whole seeds and meals
of wheat, rye, barley, oats, Indian corn, buckwheat and broom
corn; brans and middlings not mixed with other substances, but
sold separately, as distinct articles of commerce.

Inspection tax and tag. To meet the expenses of inspection,
a tax of ten cents per ton must be paid to the Director of the
Maine Agricultural Experiment Station. On receipt of the
inspection tax, the Director of the Station is required to fur-
nish a tag stating that all charges have been paid. This tag,
which bears the Director’s signature, shows that the tax has been
paid but is not @ guarantee of the quality of the goods.

The brand. Each package of feeding stuff included within
the law shall have affixed the inspection tax tag and shall also
bear, conspicuously printed ; the number of net pounds contained
in the package, the name or trade mark under which it is sold,
the name of the manufacturer or shipper, the place of manu-
facture, the place of business or manufacture or shipper, the per-
centage of crude protein, the percentage of crude fat. These
statements may be printed directly on the bag, on a tag
attached to the package, or on the back of the inspection tax
tag furnished by the Director of the Station. The quality of the
goods is guaranteed by the manufacturer, importer or dealer,
and not by the Station. The samples collected and analyzed by
the Station show whether the goods are up to guarantee or not.

The goods must carry the inspection tax tag and the brand
before they can be legally offered for sale in the State. It will
not answer to affix tags at the time the goods are sold.

Analysis.  The Director of the Station is required to collect
and analyze each year at least one sample of each of the brands
of Feeding Stuffs coming within the provisions of the act; and
publish the results, together with related matter, from time to
time.

w

* The full text of the law will be sent on application.
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8841 J.E.S0per & CO vevvee veenan un Boston, Mass ...... Kennebunk ....... .
8687 J. E. Soper & Co ...... Boston,Mass ... Newport...
8842 Doten Grain Coveevecvivens conee]  veeiinaveennas PR Calais...........
8688 Chapin & Co . St. Louis, Mo. .. ITiram .
8689 Chapia & Co.. St. Louis, Mo.......| Bath...... ...
8690 Chapin & Co 8t. Louis, Mo...... Skowhegan .
8691 Chapin & Co St. Louis, Mo Dexter ..o ..
8692 Chapin & Co.. St. Lonis, Mo.......| South Brewer
8693 Chapin & Co St. Louis, Mo...... Bangor cooevveiiinns
8694 Humphreys, Goodwin & Co . Memphis, Tenn....| Mommouth...
8677 E. B, Williams & Co.. Memphis, Tenn....| Bluchill.
§676 E. B. Williams & Co Memphis, Tenn....| Portland ........
8695 E. B. Williams & Co Memphis, Tenn....! Lewiston........ .
8696 E. B. Williams & Co.. Memphis, Tenn....; South Brewer......
8697 E. B. Williams & Co Memphis, Tenn....; Bangor..... .. ...
8698 E. B. Williams & Co Memphis, Tenn....| Bangorv..... ..... ..
8835 E. B. Williams & Co.... - Memphis, Tenn.... Jelfast
8699 Humphbreys, Goodwin & Co ....| Memphis, Tenu»...‘ Auburn.. .
8700 F. W. Brodé & Co Memphis, Tenn ¢ Portland .o.ae
8701 F. W. Brodé & Co ... Memphis, Tenn. Westbrook ...
8702 F. W. Brodé & Co.... Memphis, Tenn | Bowdoinham .....
703 F. W. Brodé & Co Mempiis, Tenn... | Gardiner .....oo.....
8704 F.W. Brodé & Co ... . Memphis, Tenn .. Brunswicle
8705 F. W. Brodé & Co Memphis, Tenn ... Jethel cooivviieas
8836 Arlington Qil & Fertilizer Co . Ge Belfast .......
8840 Ar llll"t()ll 0il & Fertilizer Co ..} Georgia. Winterport ..
8706 The American Cotton 0Oil Co ...| Little Rock, A1 Corinna +eeveeinens
8707 The American Cotton Oil Co ...| Little Rock, Ark Foxcroft
8703 The American Cotton Oil Co ...| Little Rock, Ark Ilampden .
B10Y The Southern Cotton 0il Co i Dexter. cviinnienneen
8710 Paris Flommg Qo ................ Bangor . covveveenes
8711 Unknown .. Freeport .
8714 Unknown ... South Parn:
8712 | UNKNOWIL touvennren vnvoreencnnes]| —2ote cnvsnnnns e ATZUSTA sieaia. .
8713 Unknown .. Augusta . cee
8715 Unknown DexXteroiieeneie. .
8716 Unknown Jangor
8717 Unknown .. Bangor
8718 . Unknown . Bethel .
8719 ‘\ The Glucose Sugar Refining Co. South Brewer
8720 | The Glucose Sugar Refining Co. Bucksport
8721 | The Glucose Sugar Rehmn“ Co. Foxcroft oo oaen
8722 ‘\ The Glucose Sugar Refining Co. Corinna

723 1 The Glucose Sugar Refining Co. Newport....
8724 | The Glucose Sugar Refining Co. Biddeford...... .
|
8725 | The Glucose Sugar Refining Co. Bridgton .....
8726 1 The Glucose Sugar Refining Co. Augusta......
8727 | The Glucose Sugar Refining Co. Brunswick
{
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ANALYSES OF SAMPLES.
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Cotton Seed Meal ..cove vevieivanninn. | 46.50 43.00 12.12 9.00 8841
Cotton Seed Meal .. .. S| 44.40 43.00 13.07 9.00 8637
Cotton Seed Meal .. 43.69 |No guar.| 12.04 |Noguar.| 8342
Cotton Seed Meal . ... 43.69 43.00 13.66 9.00 8688
Cotton Seed Meal 44.75 43.00 10.44 9.00 8689
Cotton Seed Meal 43.69 43.00 13.86 9.00 8690
Cotton Seed Meal 45.19 43.00 10.20 9.00 3691
Cotton Seed Meal 45.06 43.00 12.07 9.00 8692
Cotton Seed Meal 45.81 43.00 9.46 9.00 8693
Cotton Seed Meal «.vveriveeineannineanins 45.06 43.00 9.27 9.00 8694
Cotton Seed Meal vovvivnennnninnns . 43.00 42.00 10.63 | 8.00 8677
“Daisy Brand” Cotton Seed Meal..... - 43.00 43.00 12.10 9.00 S676
“Daisy Brand” Cotton Seed Meal 45.31 43.00 8.96 9.00 8695
“Daisy Brand” Cotton Seed Meal .. 45.06 43.00 11.58 9.00 8696
“Daisy Brand” Cotton Sced Meal .. 44.31 43.00 10.76 9.00 8697
“Daisy Brand” Cotton Seed Meal ..... 44.56 43.00 11.52 9.00 86498
“Daisy Brand” Cotton Seed Meal .. . .| 45.53 43.00 | 10.87 9.00 83335
Dixie Brand Cotton Seed Meal.......... 44.04 43.00 3.29 9.00 699
Owl Brand Cotton Seed Meal . 44.31 43.00 1188 9.00 8700
Owl Brand Cotton Seed Meal . 44.06 43.00 13.63 | 9.00 8701
Owl Brand Cotton Seed Meal 37.31 43.00 18.85 4 9.00 8702
Owl Brand Cotton Sced Meal .........e 45.06 43.00 11.91 9.00 3703
Owl Brand Cotton Seed Meal . . . 43.10 43,00 11.67 9.00 704
Owl Brand Cotton Secd Meal ... 44.44 3.00 . 12,08 9.00 ST05
Cotton Seed Meal ........ Ceaeee e e 44.63 43.00 | 8.69 9.00 [R36
Cotton Seed Meal S 44094 43.00 . 10.88 9.00 | 830
Prime Cotton Secd Meal ..ovciviiiin 41.64 43.00 10.14 9.00 1§06
Prime Cotton Seed Meal . ; 43.00 10.35 400 8707
Prime Cotton Sced Meal ... 43.00 10,496 G9.00 8708
Prime Finely Ground Lutt(m eed Meal 4300 11.17 9.00 8709
Prime Memphis Cotton Seed Meal ... | ! 43.00 13.66 9.00 8710
Cotton Seed Meal c....... . | 42,00 - 11.80 800, 8711
Cotton deed Meal cooon voviiiiiiiiiaiaen. : 42,00 14.06 ¢ 8.00 - SVl4

.83 No gmu'.! 8712

Cotton Seed Meal 43.44 INo guar. 12 s i

Cotton Seed Meal . 45.31 |Noguar. 11.68 (Noguar. 8713
Cotton Seed Meul 45.51 11.81 iNo guar. 8715

; |
Cotton Seed Meal .. ... e veeeseeaan 43.56 |No guar.  14.10 No guar. 8716
Cotton Seed Meal ... . 43.69 |No guar. 13.78  No guar.] 877
Sea Island Cotton Sgul Mu{l 25.69 |No guar. 6.6 INo guar.! 8718
Chicago Gluten Meal . 36.31 38,00 4.57 2.00 | 8719
Chicago Gluten Meal . . 32.81 33.00 4.15 2,00 X720
Chicago Gluten Meal .. -1 83.31 338.00 4.15 2.00 8721
| .

Chicago Gluten Meal 34.56 33.00 . 4.21 2.00 | 8722
Chicago Gluten Meal ... 35.19 38.00 4.15 2.00 8723
Chicago Gluten Meal 34.56 33.00 4.03 2.00 5724
Chicago Gluten Meal 33.44 33.00 3.43 2.00 ; 8725
Chicago Gluten Meal . 32.94 33,00 4.238 2.00 1 8726
Chicago Gluten Meal 35.06 33.00 4.12 2.00 1 8727
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728 The Glucose Sugar Refining Co. Auburn............ .
8729 The Glucose Sugar Refining Co. *outh Paris ... ....
8730 The Glucose Sugar Refining Co. Winthrop «oeeeeveen
8731 The Glucose Sugar Refining Co. Belfast ....ooouvinnn
8732 The Glucose Sugar Refining Co. Rockland .
8733 The Glucose Sugar Refining Co. Bath ........ ..

8734 The Glucose Sugar Refining Co. Pittsfield ... ........
8735 The Glucose Sugar Refining Co. Portland ...... ....
8736 The Glucose Sugar Refining Co. Stroudwater ...

8737 The Glucose Sugar Refining Co.| ...coovvnianiiins voiln Skowhegan
8733 Charles Pope Glucose Co... ... South Brewer......
8739 Charles Pope Glucose Co....... Camden «o... .ovve.

740 Charles Pope Glucose Co....... Lewiston ...........

741 Charles Pope Glucose Co....... Brunswick
£742 Charles Pope Glucose CO ....... Gardiner .....

8743 Charles Pope Glucose Co .......

8744 Charles Pope Glucose Co . .

8745 Charles Pope Glucose Co . .vvnee

8746 Charles Pope Glucose Co....... Westbrook..........
8747 Charles Pope Glucose Co...... Strondwater cere
8748 Charles Pope Glucose Co ...... Portland ......... .
8749 National Starch Manf’g Co Des Moines, Ia.... Tortland ..

750 National Starch Mant’g Co .....| Des Moines, la .| Auburn.. ..
8751 National Starch Manf’g Co ..... Des Moines, Ia..... South Paris ........
8752 National Starch Manf’g Co ..... Des Moines, Ia..... Waterville ... .00
8753 National Starch Manf’g Co ..... Des Moines, la.... | Dexter .
8754 National 8tarch Manf’g Co ... .| Des Moines, Ia..... Foxeroft. ......... .
8755 National Starch Manf’g Co .... Des Moines, Ia.... Bangor ........o.ue-
8756 National Srarch Manf’g Co ..... Indianapolis, Ind..| Milo
87567 National Starch Manf’g Co ..... Indianapolis, Ind..i Bowdoinbam.....
87568 The Glucose Sugar Refining Co South Paris ........
8759 The Glucose Sugar Refining Co. Bangor.... ..
8760 The Glucose Sugar Retfining Co. Bangor...........
8761 The Glucose Sugar Refining Co. Auburn....... .... .
8343 Norton Chapman Co ......civiit] cveenniiinen oun Calais ......
8762 E. W. Blatchford & Co.vvvnnn . Chicago, 111 ... Brunswick ....
&763 E. W. Blatechford & Co .......... Chiecago, 111 Gardiner ..
®764 E. W. Blatchford & Co . .| Chicago, Il .. Freeport ..
8765 E. W. Blatchford & Co .......... Chicago, 111 Westbrook
8766 The Cleveland Linseed Oil Co.. Augusta
8767 The Cleveland Linseed 0il Co.. Newport. .
8768 The Cleveland Linseed Oil Co.. Pittstield
8769 The Cleveland Linseed Oil Co.. Auburn....
8770 The Cleveland Linseed O1l Co.. South Paris .
8771 The Cleveland Linseed Oil Co.. Skowhegan
8772 S.A.&J. H.True Co..vvnvnnnns

T3 S.A. &J.H.True Co... ..
8774 S.A.&J.H. True Co..... Cieenas
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Chicago Gluten Meal ........... e eaes .| 31.69 38.00 3.89 2.00 8728
Chicago Gluten Meal v..o cvvvrervenenens| 34,94 38.00 2.91 2.00 8729
‘Chicago Gluten Meal ......ccevvnennane, 35.56 38.00 5.03 2.00 87130
Chicago Gluten Meal ..ooevviacaaianianen 33.19 88.00 5.71 2.00 8731
Chicago Gluten Meal .......ccooeene veeo|  B84.06 33.00 5.30 2.00 3732
Chicago Gluten Meal «...ocevvee veen oon|  32.44 38.00 4.16 2.00 8733
Chicago Gluten Meal .. 31.56 36.00 4.11 3.37 8734
Chicago Gluten Meal .. 33.44 36.00 4.74 3.37 8735
Chicago Gluten Meal ........ ceieres eeed| 34,06 36.00 4.41 3.37 8736
Chicago Gluten Meal ......... [ I 3 18 36.00 3.79 3.37 8737
Creath Gluten Meal... . 32.81 34.12 2.79 3.20 738
Cream Gluten Meal.......... 34.81 34.12 2.93 3.20 8739
Cream Gluten Meal....o.oovaveinianns veol  31.44 34.12 2.68 3.20 8740
Cream Gluten Meal. YO . 8l.44 34.12 2.81 3.20 8741
Cream Gluten Meal...oeeiveveniiaaanna 33.31 34.12 2.45 3.20 8742
Cream Gluten Meal........... T . 34.12 1.64 3.20 8743
Cream Gluten Meal.. ...cooneeens veeenes|  30.31 34.12 2.44 3.20 8744
Cream Gluten Meal....... .... 32.56 34.12 2.57 3.20 8745
Cream Gluten Meal.. 32.69 34.12 2.77 3.20 8746
Cream Gluten Meal. cae e 34.56 34.12 2.91 3.20 8747
Cream Gluten Meal..oooveerens s 34.94 34.12 2.91 3.20 8748
King Gluten Meal.... covevuivvniieansess| 3ladd 32.00 15.88 16.00 8749
King Gluten Meal.. ces 31.56 32.00 16.26 16.00 750
King Gluten Meal..... 31.44 $32.00 14.86 16.00 751
King Gluten Meal .co.oveoneanet e 31.06 32.00 16.28 16.00 8752
King Gluten Meal..c.covavn covvenn . 31.31 32.00 16.18 16.00 8753
King Gluten Meal......o..ne I I P ] 32.00 14.25 16.00 8754
King Gluten Meal........... e e e eeed] 30,94 32.00 16.05 16.00 750
King Gluten Meal......  ........ RPN 35.44 32.00 7.21 16.00 8756
King Gluten Meal.......... (RSP ver 34.81 32.00 4.51 16.00 8757
Buffalo Gluten Feed .. «.covv ciiviiinn, 25.50 4.67 4.00 8758
Buffalo Gluten Feed . 25.50 4.53 4.00 8759
Buffalo Gluten Feed «vvvvviennnn. 25.50 3.80 4.00 8760
Rockford Diamond Gluten Feed........ 25.06 24.20 3.85 3.78 8761
Gluten Feed «ooovevenananns ceseciareenes 22.31 24.20 4.04 3.76 8343
Blatchford’s Calf Meal ..... cereenneenns 25.31 |No guar. 5.67 [No guar.| 8762
Blatchford’s Calf Meal ..... t eieseieeesd| 25,44 [No guar. 5.58 |No guar.; 8763
Blatchford’s Calf Meal ... cevvviieiannns 24.06 |No guar. 5.39 |No guar., 8i64
Blatehford’s Calf Meal ... covnivionns 24.44 |No guar. 5.09 [No guar.| 8765
Cleveland Flax Meal «.ocviviniiiinianees 36.31 39.00 3.45 1.50 8766
Cleveland Flax Meal......oovee cien onn 34.69 39.00 2.90 1.50 8767
Cleveland Linseed Oil Meal «...ccovun 35.44 39.00 1.60 1.50 8768
Cleveland Linseed Oil Meal ....... 35.81 39.00 3.14 1.50 8769
Cleveland Linseed 0il Meal.. 37.31 39.00 44 1.50 8770
Cleveland Lingeed Oil Meal «..oooovvoiof 38,81 39.00 2.12 1.50 8771
True’s Linseed Qil Meal ...... ..... ... 29,81 36.94 8.57 6.58 8772

True’s Linseed Oil Meal ...covviennnnatn 29.06 36.94 8.40 6 H8 877!

True’s Linseed Oil Meal ....ovevvnnnes. cee] 33.44 36.94 9.45 6.58 774
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8775 InternatlonalMlllmgCO........ seesesinses ersaereesdl Brunswick.........
8776 International Mil]mg Co D Foxcroft
8777 S.A. & J.H.True Co. ciesereressresiassasss| Portland . ...
8778 O. Holway & CO. vevvvnnns cevees Auburn........... Auburn. ...........
8779 0. Holway & Co. .. Auburn... eeel WiInthrop ceoveeeenn
8780 O. Holway & CO. «cvvvvvenes ooy Auburn.............| Foxcroft. .....
8781 The American Cereal Co........ Chicago, I11 ........| Portland. ..........
8782 The American Cereal Co .......! Chicago, Il1l ....... Portland. ..... .
8783 The American Cereal CO........ Chicago, I11 ........ SACO vererrnnrinannn
8784 The American Cereal Co. Chicago, 111 Augusta .
8785 The American Cereal Co... .{ Chicago, Ill .. .| Brunswick....%....
8786 The American Cereal Co........| Chicago, 111 ........ Auburn...... et e
8787 The American Cereal Co........| Chicago, Ill..... ... Bethel...ccoovvennnn
8788 The American Cereal Co........| Chicago, Ill .. Monmouth. N
8789 The American Cereal CO........ Chicago, Il Belfast. .....
8790 The American Cereal Co........| Chicago, Ill ....... Bath........ eerree
8844 The American Cereal Co........ Chicago, 111 .... .. Eastport...... PPN
8791 The American Cereal Co... .... Chicago, I11 ........| Skowhegan .......
8792 The American Cereal Co....... Chicago, I11 ........ Newport .......
8793 The American Cereal Co..... ...| Chicago, Il .......| Bucksport....
8794 The American Cereal Co........ Chicago, Ill ........ South Brewer......
8795 The American Cereal Uo. Chicago, Il . Bangor. .
8846 The American Cereal Co. Chicago, 11 Calais...
8796 The American Cereal Co Chicago, 111 Brunswic
8797 The American Cereal Co........ Chicago, 111 Auburn...o.ooee. cee
8798 The American Cereal Co........| Chicago, I11. Camden ... .....
8799 The American Cereal Co ....... Chicago, I11 Yoxcroft.. ...
8800 The American Cereal Co...... ..| Chicago, I11........
8801 The American Cereal Co.... ... Chicago, 111 ... ....
8802 The American Cereal Co..... ..| Chicago, 11l ........ Saco0 ..oi...... PO
8803 The American Cereal Co...... ..{ Chicago, 111 ....... Augusta........ .
8804 The American Cereal Co....... Chicago, T11 .... ..] Brunswick.
8805 The American Cereal Co........ Chicago, 111 ........ Bath............ ceee
8845 The Ameucan Cer eal Co ....... Chicago, 111 . -..| Eastport.
8806 The H-O Co Baffalo, N. Yoo Freeport.
8807 The H-O Co .. Buff‘uo, N. Y Augusta......
8808 The H-OCO +vvvvnnnnnnn erereinae Buffalo, N. Y......., Waterville
8809 The H-O CO vvvvr venviivanraennn. Buffalo, N. Y.......| Rockland...
8810 The H-O Co ..... Pesnene terieaanas Buffalo, N. Y.......] Skowhegan
8811 The H-O Co .. Buffalo, N. Y....... Portland
8812 The H-O Co .. Buffalo, N. Y. ..... Freeport .
8813 The H-O Co Buffalo, NX. Y...... Aubuarn......... ees
8814 The H-O Co .... Buffalo, N. Y.......| Waterville .........
8815 The H-O Co .. . Buffalo, N. Y.......| Skowhegan ........
8816 The H-O CO vivverrnnnns savernn . Buffalo, N. Y.......| Freeport.
8817 The H-0 Co ...... IR TR Buffalo, N. Y Freeport .
8818 The American Cer eal Co. .1 Chicago, 111 ... Portland . .
§819 The American Cereal Co........| Chicago, I11. . Auburn............
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Sucrene Oil Meal..... covvevviiienanaaen.| 23,81 24.75 3.53 3.50 8775
Sucrene Oil Meal. ....... s 26.94 24.75 3.65 3.50 8776
True’s Corn and Oat Feed.... 9.31 9.63 3.45 4.23 8777
Monarch Corn and Oat Feed............ 10.94 10.25 8.29 7.47 8778
Monarch Corn and Oat Feed.. 9.81 10.25 7.16 7.47 8779
Monarch Corn and Oat Feed.....o...... 9.94 30.25 7.56 7.47 3780
Victor Corn and Oat Feed.. 8.19 9.46 3.84 3.92 8781
Victor Corn and Oat Feed.... .- 7.31 9.46 3.55 3.92 8782
Victor Corn and Oat Feed............ .. S.44 9.46 3.49 3.92 8783
Victor Corn and Oat Feed.... ....vvven. 7.31 9.46 3.23 3.92 8784
Victor Corn and Oat Feed.. 7.94 9.46 3.46 3.92 8785
Victor Corn and Oat Feed. T.94 9.46 3.68 3.92 8786
Vietor Corn and Oat Feed 8.56 9.46 3.71 3.92 8787
Victor Corn and Oat Feed.. 8.06 9.46 3.31 3.92 8788
Victor Corn and Oat Feed 8.19 9.46 3.60 3.9 8789
Vietor Corn and Oat Feed.. 7.56 9.46 3.18 3.92 8790
Victor Corn and Oat Feed 9.94 9.46 4.91 3.92 8844
Victor Corn and Oat Feed.. 9.69 9.46 5.12 3.92 791
Victor Corn and Oat Feed 7.56 9.46 3.15 3.92 8792
Victor Corn and Oat Feed.. 7-81 9.46 3.21 3.92 8793
Victor Corn and Oat Feed...ooeeeivne o 8.81 9.46 4.06 3.92 8794
Victor Corn and Oat Feed. ..... ....... 8.69 9.46 4.14 3.92 8795
Corn, Oats and Barley. ....... 10.81 11.26 4.98 4.15 8846
Quaker Dairy Feed ...... treser ee areees 10.31 12.03 3.19 3.49 796
Quaker Dairy Feed .....ocivveiiiiaiinin. 11.56 12.03 3.44 3.49 8797
Quaker Dairy Feed ......... . 13.69 12.03 4.13 3.49 8798
Quaker Dairy Feed ....... ee s 13.81 12.03 3.40 3.49 8799
Quaker Oat Feed 11.31 12.03 4.35 3.49 3800
Quaker (at Feed 12.94 12.08 3.73 3.49 8801
Quaker Oat Feed...... ov coiiiininnnns 11.94 12.03 3.67 3.49 8802
Quaker Qat Feed.. 11.06 12.03 3.62 3.49 8803
Quaker Oat Feed.. e 13.94 12.03 3.69 3.49 8804
Quaker Oat Feed..ovveneniiiiiiaanan. 14.56 12.03 3.77 3.49 8505
QuakerOat Feed..ooooviiiieniiiienann 13.69 12.03 4.08 3.49 3845
The H-0O Co.’s Dairy Feed.. 17.44 18.00 4.84 4.50 8806
The H-O Co.’s Dairy Feed 16.94 18.00 4.7 4.50 8807
The IT-0 Co.’s Dairy Feed.........cooes 17,63 18.00 5.32, 4.50 8808
The H-0 Co.’s Dairy Feed.. 18.50 13.00 4.63 4.50 8809
The H-O Co.’s Dairy Feed. 18.63 18.00 4.81 4.50 8310
The H-0O Co.’s Dundee Corn & Oatl Feed 8.13 8.38 3.42 2.95 8811
The H-O Co.’s Dundee Corn & Oat Feed, 856 8.38 3.31 2.95 8312
The H-0 Co.’s Dundee Corn & Oat Feed:  §.19 8.338 3.24 2.95 8813
The H-0O Co.’s Dundee Corn & Oat Feed S.44 8.38 2.98 2.95 8814
The H-O Co.’s Dundee Corn & Oat Feed 8.00 3.38 3.59 2.95 8815
The H-0 Co.’s Horse Feed.......covvtnn. 12.19 12.30 4.42 4.90 8516
The H-O Co.’s Poultry Feed......... ... ©15.31 16.80 6.36 7.00 8817
American Cereal Co.’s Poultry Feed... 8.31 {No guar. 6.32 [No guar.| 8818
American Cereal Co.’s Poultry Feed... 12.06 |No guar. 6.06 |No guar.| 8319
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8820 UnKNOWN «. teviiiieniiieiiiens | ciniieniivenene ocnnns Freeport ...
8821 B. Randall & Co Kast Boston, Mass.| Bowdoinha
8822 Nash Manufacturing Co ...... South Brewer..... Winterport ........
8823 Nash Manufacturing Co........| South Brewer......| Bangor.....
5824 The Bowker Co...... hees ceaen Boston, Mass. ..... Portland ..... .
8825 The Bowker CO ceveevurnn vuen Boston, Mass....... Freeport ...........
8826 The Bowker CO.cuevev.vnn. Cerees Boston, Mass....... Gardiner
8827 The Bowker Co...... sevserseass| Boston, Mass....... Belfast . .
8828 The Bowker CO veevvivnnvnnnnan. Boston, Mass.......| Portland
8829 Bradley Fertilizer Co........... Boston, Mass...... Portland
8830 Bradley Fertilizer Co.. Boston, Mass..... Bangor.....
8831 Nash Manufacturing Co ... .... South Brewer.... South Brew
ANALYSES—Concluded.
PROTEIN. FAT. -
£
| | =
= 2 g
3 b 2
Name of Feed. | £ 2a 1 24 E
=) =2 k=) =0 g
E Bl ; 2l g 2 5 Sl =
35 5= oM = =
€2 &2 ] 22| B2 &
Rice Feedover vovvrinerrvenrirennienanens 10.69 |No guar.| 11.31 No guar.| 8820
American Poultry Meal ............. | 85.00 (No guar. 23.88 |No guar.| 8821
Nash Manufacturing Co.’s Beef Ecwps 46.94 52.19 26.41 28.42 8822
Nash Manufacturing Co.’s Beef Scraps| 42.94 52.19 27.29 28.42 8823
Bowker’s Animal Meal... . 43.56 30.00 10.15 5.00 3824
Bowker’s Animal Meal . 45.56 30.00 11.06 5.00 8325
Bowker’s Animal Meal ...... ......... 46.06 30.00 9.37 5.00 8826
Bowker's Animal Meal.......oooveiain 42.81 30.00 10.51 5.00 8827
Bowker’s Pure Beet Scraps........ .... 48.50 |No guar. 17.14 |No guar 8528
Bradley’s Superior Meat Meal ..... ... 45.69 40.00 10.93 10.00 8829
Bradley’s Superior Meat Meal...... el 47094 40.00 9.47 10.00 8330
Cattle or Poultry Bone .. .............. ; 16.06 11.00 5.87 | veeenn 8831
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PROTEIN. FAT.
] 1
3 3 g
U} . Q. . Q .
53 12 22| 12| g2
El ° 8 3 2 55
z 53 & A 3 =a | &
-J. E. Soper & Co.’s Highest 46.50 PP 13.07
Cotton Seed Meal. Lowest 44.40 43.00 12.12 9.00
Average 45.45 Jeeeneanas 12.60
«Chapin & Co.’s Highest 45.81 {iv.eveen.| 13.86
Cotton Seed Meal. 6 Lowest 43.69 43.00 9.46 9.00
Average 44.70 jeeeeinnon. 11.62
Humphreys, Goodwin & Co.’s
Cotton Seed Meal. 1 P I 4 ] 43.00 9.27 9.00
Humphreys, Goodwin & Co.’s
Dixie Brand Cotton Seed| 1 | ...... oo 44,94 43.00 8.29 9.00
Meal.
‘E. B. Williams & Co.’s
Cotton Seed Meal. ) S 43.00 42.00 10.63 8.00
. B. Williams & Co.’s Highest 45.88 |..... cene 12.1
“Daisy Brand” Cotton Seed| 6 Lowest 43.00 43.00 §.96 9.00
Meal. Average| 44.69 |..... 10.96
F. W. Brod¢ & Co.’s Highest 45.06 P, 18.85
Owl Brand Cotton Seed Meal.| 6 Lowest 37.31 43.00 11.67 9.00
Average| 43.06 |.......... 13.34
‘The American Cotton 0Oil Co.’s Highest 43.19 Jiiieennen 10.96
Prime Cotton Seed Meal. 3 Lowest 41.69 43.00 10.19 9.00
Average| 42.40 |.......... 10.50
‘The Southern Cotton 0Oil Co.’s
Prime, Finely Ground Cotton j A I 45.56 43.00 11.17 9.00
Seed Meal.
Arlington 0Oil & Fertilizer Co.’s Highest 44.94 | ... .. 10 88
Cotton Seed Meal. 2 Lowest 44.63 43.00 §.69 9.00
Average 44.79 |eieiieenns 9.79
Doten Grain Co.’s
Cotton Seed Meal. ) T S 43.69 NN 12.04
Paris Flouring Co.’s
Prime Memphis Cotton Seed! 1 | ..... o eee| 42,69 43.00 13.66 9.00
Meal.
Manufacturers Unknown. ! Highest 43.31 S 14.06
Cotton Seed Meal. 2 Lowest 39.06 42.00 11.80 8.00
i Average 41.19 [.a.eee e 12.93
Manufacturers Unknown. { Highest 45.81 [...... AN 14.10
Unguaranteed Cotton Seedl b Lowest | 43.44 |.. ...... 11.68
Meal. I Average| 44.36 |..... 12.84
]
Average of Cotton Seed Meals., 38 Average! 43.98 . . 11.79
‘Sea Island Cotton Seed Meal‘..‘J 1 } 25.69 fiienvonnnn 6.56
1
The Glucose Sugar Refin’g Oo.’si Highest 5.71
Chicago Gluten Meal. .19 Lowest 2.91 2.00
il Average 4.24
o
Charles Pope Glucose Co.’s Highest 2.03
Cream Gluten Meal. 11 Lowest 1.64 3.20
Average 2.63
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SUMMARY OF ANALYSES—Continued.

PROTEIN. FAT.
i} -
g, 3 3
P gJ) | ey 43 - =S
g3 15 | 55| 43 | E%
=2 =0 QO [=R3] O
EE 85 | 53| 2 | B8
& & 2 oA £8 | &
National Starch Manf’g Co.’s Highest 32,19 |.iv... .aef  16.28
King Gluten Meal from Des| 7 Lowest 30.94 32.00 14.25 16.00
Moines Mill. Average| 31.42 |......... .| 15.68
The National Starch Man. Co.’s Highest 35.44 |.ieieniins 7.21
King Gluten Meal from In-| 2 Lowest 84.81 32.00 4.81 | 16.00:
dianapolis Mill. Average| 85.13 |......... 6.01
The Glucose Sngar Refin’g Co.’s Highest 26.81 |.iiviennn. 4.67
Buffalo Gluten Feed. 3 Lowest 25.56 25.50 3.80 4.000
Average| 26.10 |[.......... 4.33
The Glucose Sugar Refin’g Co.’s
Rockford Diamond Gluten| 1 eeeaees 25.06 24.20 3.85 3.78
Feed.
Norton Chapman Co.’s
Gluten Feed. ) 22.31 24.20 4.04 3.76
E. W. Blatehford & Co.’s Highest 25.44 fieiioenn. 5.67
Blatchford’s Calf Meal. 4 Lowest 24.06 |..... e 5.09
Average 24.81 | -oh .. 5.43
The Cleveland Linseed 0il Co.’s Highest 86.31 |eeeeen. e 3.45
Cleveland Flax Meal. 2 Lowest 384.69 39.00 2.90 1 50
Average 85.50 |iee. winns 3.17
The Cleveland Linseed 0il Co.’s Highest 88.81 |..v.. ... 3.14
Linseed Oil Meal. 4 Lowest 35.81 39.00 1.60 1.50
Average| 37.59 |.......... 2.32
S. A. & J. H. True Co.’s Highest 33.44 |.oeiinnl. . 9.45
Linseed Oil Meal. 3 Lowest 29.06 36.94 8.40 6.58
Average; 30.77 |..oeail.. 8.81
International Milling Co.’s Highest 26.94 |.-eiviinen 3.65
Sucrene Oil Meal. 2 Lowest 23.31 24.75 3.53 3.50
Average! 25.12 |.... ..... 3.569
8. A. &J. H. True Co.’s
Corn and Oat Feed. 1 ] ceeenns ves 9.31 9.63 3.45 4.23
O. Holway & Co.’s Highest 10.94 ool 8.29
Monarch Corn and Oat Feed.| 3 Lowest 9.81 10.25 7.16 7.47
Average, 10.23 [......... 7.67
The American Cereal Co.’s Highest 9.94 ...l ‘ 5.12
Victor Corn and Oat Feed. 16 Lowest 7.31 9.46 | 3.15 3.92
Average 8.25 f.eiuienn. 3.73
The American Cereal Co.’s
Corn, Oats and Barley. 1 | ceeenni 10.81 11.26 4.98 4.15
The American Cereal Co.’s Highest 13.81 Jieeen .un 4.13
Quaker Dairy Feed. 4 Lowest 10.31 12.03 3.19 3.49
Average 1234 [ooeiaaen., 3.54
The American Cereal Co.’s Highest 14.56 e 4.35
Quaker Oat Feed. 7 Lowest 11.06 12.03 3.62 3.49
Averagel 12.73 |......... 3.84
The H-O Co.’s Highest 18.63 [....v ... 5.52
Dairy Feed. 5 Lowest 16.94 18.00 4.63 4.50
Average 17.83 RLIELEED 4.86
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SUMMARY OF ANALYSES—Concluded.

PROTEIN. FAT,
I |
o E 3
o = 2 s | 8a
32 L5 EE] - g
25 <9 s @ <& 9
o 29 O =K o
52 gz | 23 g5 | 28
zZa e [GE=9 XN JOR=N
The H-O Co.’s Highest 856 leaeare oun 3.59
Pundee Corn and Oat Feed. 5 Lowest 8.00 8.38 2.98 2.95
Average 8.26 |.eerrienne 3.31
The B-O Co.’s
Horse Feed. ) 12.19 12.30 4.42 4.90
The H-O Co.’s
Poultry Feed. 1| eeeenens 15.81 16.80 6.36 7.00
American Cereal Co.’s Highest 12.06 |..eevinen 6.32
Poultry Feed. 2 Lowest 8831 jeeeiinenn 6.06
Average| 10.18 | ... ...... 6.19
Rice Feed. 1] ceeee vee 10.68 [No guar. 11.31
B. Randall & Co.’s
American Poultry Meal. b 85.00 jieeieenas 23.88
Nash Manufacturing Co.’s Highest 46.94 [.....enans 27.29
Beet Scraps. 2 Lowest 42.94 52.19 26.41 98.42
Average| 44.94 {......... 26.85
The Bowker Co.’s Highest 46.06 lieeivenns 11.06
Bowker’s Animal Meal. 4 Lowest 42.81 30.00 9.37 5 00
Average| 44.51 |.......... 10.27 \
1
The Bowker Co.’s i
Bowker’s Pure Beef Scraps. 1] ceeeinnnn, 48.50 [eeeiiiienn 17.14 |
{
Bradley Fertilizer Co.’s ! Highest 47.94 j.oeeieen 10.93 |
Bradley’s Superior Meat Meal| 2 Lowest 45.69 40.00 9.47 | 10.00
CAverage| 46.82 ...l 10.20 |
|
Nash Manufacturing Co.’s |
Cattle or Poultry Bone. 1 k .......... 16.06 11.00 5.87

VIOLATIONS OF THE LaAw.

Because of the newness of the law and that its requirements
would be unwittingly violated, after consulting with the Secre-
tary of the Board of Agriculture it was deemed best that for a
year or two the Director directly notify dilinquents and only
report to the Secretary cases of willful and persistent failure to
comply with the law. Last October the law had been in opera-
tion two years, long enough time for dealers to become familiar
with its requirements and it seemed time to see that the law is
literally complied with in every instance. Accordingly each
violation of the law reported by inspectors and each substan-
tiated complaint from consumers has been, since December,
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1899, reported by the Director to the Secretary of Agriculture
who has given the formal notice to the delinquents required by
law.  Subsequent violations by dealers who have been thus
notified will make them liable to prosecution without further
notice.

The total number of violations thus reported are 38, of which
22 are for offering goods without having the tax tag affixed. In
nearly all of these cases the dealers had the tags in the office and
claimed that they attached them at the time of sale. In 16
instances the goods did not carry the guarantee. The goods
thus unbranded consisted of 4 lots of Blatchford’s calf meal
(of which there is little sold) 1 lot of beef scrap for poultry, 1
lot of poultry meal, 1 car of rice feed, 2 small lots of American
Cereal Company’s poultry feed, 1 car Victor corn and oat feed,
and 7 lots of cottonseed meal. One of the cottonseed meals was
old low grade goods which were in stock (and which the dealer
had analyzed by the Station in 1897) when the law went into
effect; the other cottonseed meals were high grade goods from
houses that have usually fully complied with the requdirements of
the law. The dealer did not know that the rice feed was sub-
ject to the law. It was the first he had handled (and the first
reported to the Station). Before selling, the law was complied
with. The American Cereal Company did not know that the
law applied to poultry foods and will in the future see that these
goods are tagged before they leave the mill. As Victor corn and
oat feed is all tagged at the mill, it would seem that a car not
intended for this State was shipped here. Two cars of feeds
with Vermont tags were shipped into the State; the jobber pro-
vided Maine tags for them, however.

GUARANTEES AND RESULTS OF ANALYSES.

As in the past cottonseed meal, both in number of brands and
in carloads sold, probably leads the concentrated feeds coming
under the law. Only one lot of Sea Island cottonseed meal was
found by the inspector and that was in the State in 1897 when
the law went into effect.

One lot of Owl Brand cottonseed meal carried only 37.31 per
cent of protein. Five other samples carried from 43.19 per
cent to 45.06 per ent. As the sample low in protein carried
18.85 per cent of fat instead of 12 per cent as the others did, the
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low protein is probably explained bv the fact that the oil was
not as completely expressed as usual. On this account the case
was not reported to the Secretary of Agriculture,

In 1897-8 the American Cotton Oil Company’s cottonseed
meal was one of the best in the State, averaging about 46 per
cent of protein. The quality of this output has steadily
decreased, and only one of the three lots sampled were up to
guarantee: the others carried 41.69 and 42.31 per cent with a
guarantee of 43 per cent protein. All of the other samples of
cottonseed agreed fairly well with the guarantees.

The sample of the Sea Island cottonseed meal was from a lot
3 years or more old. While in 1896 and 1897 considerable of
these low grade cottonseed meals were sold in the State, so far
as we can learn, (and we investigate every suspicious case re-
ported to us) there is very little now sold.

Chicago gluten meal changes in composition very greatly
from time to time as the following comparisons show :

@

L PROTEIN. Far.

~

g | —

22

= : { ;

= o - e o 3 @

z = 2 < = [ = <

% % % % % | % | % _
Winter 1898 ............. 15 38.38 34.00 35.64 4.15 248 3.37
Fall 1808.cceevuienean.s 14 40.63 36.13 38.01 2.79 \ 1.70 2.15
Winter 1899 .....ooonete 4 38.04 34.50 37.42 3.61 2.27 3.01
Fall1899...ceveienn vuenns 19 36.31 31.56 33.83 5.30 2.91 4.27

These goods are guaranteed 38 per cent protein and 2 per cent
fat. The Norton-Chapman Company of Portland are the State
agents and all of the goods sold in the State are guaranteed by
them. These goods contain substantially less protein than guar-
anteed and the dealers have been reported to the Secretary of
Agriculture.*

Five of the 11 samples of the Cream gluten meal fall below
the guarantee in protein and the other 6 are but little above.

< Five samples of Chicago gluten sent to the Station in January by the State
agents were above guarantee.
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The guarantee is 34.12 per cent protein and 3.20 per cent fat,
and the average of the 11 analyses is 32.99 per cent protein and
2.63 per cent fat.

King gluten meal from the Des Moines mill agrees fairly
well in composition with its guarantee, being on the average .6
per cent below in protein and .3 per cent in fat. The King
gluten from the Indianapolis mill is richer in protein and lower
in fat and more nearly resembles Chicago gluten meal in com-
position. It is much below the guarantee in fat, but is three
per cent above the guarantee in protein. ~

Buffalo gluten feed agrees quite closely with the guarantee of
25.50 per cent protein and 4 per cent fat,

Blatchford’s Calf meal was not guaranteed. The dealers were
reported to the Secretary of Agriculture.

Cleveland Flax meal is much below the guarantee in protein.
The two lots examined have been reported to the Secretary of
Agriculture. The average of four samples of Cleveland linseed
oil meal shows it to be I per cent below guarantee in protein.

S. A & J. H. True Company’s linseed oil meal averages 7 per
cent below the guarantee in protein; the cases have been re-
ported to the Secretary of Agriculture.

The International Milling Company’s Sucrene Oil meal agrees
fairly well with the guarantee. ‘Lhe same is true of S. A. &
J. H. True Company’s corn and oat feed and monarch oat
feed. Victor corn and oat feed runs lower in protein than
in the past. It is guaranteed to carry 9.46 per cent protein.
While two samples carried more protein than this, two samples
had only 7.31 per cent and 16 samples averaged 8.25 per cent of
protein.

Dairy feed, Quaker oat feed, the H-O Company’s feed, the
H-O Company’s Dundee corn and oat feed, the H-O Com-
pany’s horse feed, and the H-O Company’s poultry feed all
practically agreed with the guarantee.

The guarantee of Nash Manufacturing Company’s beef scrap
was based upon an analysis made by the Station of a sample
which they sent for that purpose. Evidently the sample did not
represent the output. The company and the dealers have been
reported to the Secretary of Agriculture. The other poultry
meals analyze above their guarantee. The Bowker Company
have furnished a guarantee for their beef scraps.



FERTILIZER INSPECTION.

Cuas D. Woobs, Director.
J. M. BartrETT, Chemist in Charge of Fertilizer Analysis

The law regulating the sale of commercial fertilizers in this
State calls for two bulleting each vyear. The first of these
contains the analyses of the samples received from the manu-
facturer, guaranteed to represent, within reasonable limits, the
goods to be placed upon the market later. The second bulletin
contains the analyses of the samples collected in the open market
by a representative of the Station.

The figures which are given as the percentages of valuable
ingredients guaranteed by the manufacturers are the minimum
percentages of the guarantee. If, for instance, the guarantee is
2 to 3 per cent of nitrogen, it is evident that the dealer cannot
be held to have agreed to furnish more than 2 per cent and so
this percentage is taken as actual guarantee. The figures under
the head of “found” are those showing the actual composition of
the samples.

In 1894 this Station stopped printing trade valuations. The
chief reason for so doing was that commercial values are not the
same as agricultural values. Trade values are determined by
market conditions, the agricultural value is measured by the
increase of crop. Printing trade valuations increases the
tendency, already far too strong, to purchase fertilizers on the
ton basis without regard to the content or form of plant food.
The agricultural value of a fertilizer depends upon the amount
and form of nitrogen, phosphoric acid and potash it contains
and the use to which it is to be put. The purchase of a fertil-
izer is really the purchase of one or more of these ingredients,
and the thing of first importance is not the trade value of a ton,
but the kinds and pounds of plant food contained in a ton.
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DescripTivE LisT oF MANUFACTURERS SAMPLES, I1QO0O.

Manufacturer, place of business and brand.

Station number.

HIRAM BLANCHARD, EASTPORT, ME.
2319/ Blanchard’s Fish, Bone and Potash.............o. .o
2320/ Blanchard’s Grass and Grain Fertilizer
2115/ Blanchard’s Ground Fish Scrap No.2......
THE BOWKER FERTILIZER CO.,
1852/ Bowker’s Corn Phosphate..... ceitereaiisaestatiiaas
2370/ Bowker’s Early Potato Manure . ....... .
1251 Bowker’s Farm and Garden Phosphate .....................

2371iBowker’s Fresh Ground Bone Phosphate .........
1248/ Bowker’s Hill and Drill Phosphate ..
#372| Bowker’s Potash Bone.......... Ceeessnenins

1249/ Bowker’s Potato and Vegetable Fertilizer .
1389 Bowker’s Potato and Vegetable Phosphate ..... . e .
1390 Bowker’s Six Per Cent Potato Fertilizerv. .coovvve ciiivieniiiiiiiiiiineniininnenn

1250, Bowker’s Square Brand Bone and Potash . e
1866/ Bowker’s Staple Phosphate or Three Per Lent Fertlhzel .
2374 Bowker’s Sure Crop Phosphate..... feesisiietenianns e eeerenes .

1538 Bowker’s Ten Per Cent Manure . .....vviveviiiiiieinienn fetees eeeeees sesenaaiaran
1871/Gloucester Fish and Potash.. ..
1580|Stockbridge Corn and Grain ManuUre .o oves covievr ciriies saevecarennens cerieaane

1870|Stockbridge IPen and Bean MANTTE - iiivet iiiiiiiineniiiraaentvoanrseiacncees
1388|Stockbridge Potato and Vegetable Manure . . ..
2373 Stockbridge Seeding Down Manure. ..
BRADLEY FERTILIZER CO., BObTO\' MASS.

2112/ Bradley’s Complete Manure for l’otutoes and Vegetables
2321 Bradley’s Corn Phosphate
2111 Bradley’s Eureka Fertilizer

2998

Bl':ldley’s Niagara Phosphate ....ooiiiiiiiiiiiiiiiiiiiiis ciniiiinns reereenaaas
Bradley’s Potato Fertilizer ... .
Bradley’s Potato Manure ...... .
"370}Buullgy’s\ 1. bupelphoqp]mte

CLEVELAND DRYER (,f) BOSTON, MASS.
16071(,leve1‘1n(1 Fertilizer for All Crops
2329{Cleveland Potato Phosphate. .....
2109|Cleveland Seeding Down Fertilizer

2330/C1 evel&n(l Super nhoaphate C it ieessee tenmeesetesanecsesnassetesas aseasas tanansen
FRANK COE CO., NEW YORK,
2117 K. Frank Coe’s Columbia (/0111 Feltl]lLQI

2118/ K. Frank Coe’s Columbian Potato Fertilizer .
2119/ E. Frank Coe’s Excelsior Potato Fertilizer.

1617 E. Frank Coe’s Grass and Grain Special ........ ....... senonar sons
2116|E. Frank Coe’s High Grade Amwmoniated Bone Supexphosphate .
1884|E. Frank Coe’s Hwh Grade Potato Fertilizer..........

2288|E. Frank Coe’s New Englander Corn Fertilizer...... .
2141/ K. Frank Coe’s New Englander Potato Fertilizer .
2120/ E. Frank Coe’s Prize Brand Grain and Grass Fertilizer..

2389 E. Frank Coe’s Red Brand Excelsior Guano ....... .. Ceeereaeaaas e,
140518, Frank Coe’s Special Potato Fertilizer . «.oo..v oviiii i cannt ..
2121 E. Frank Coe’s Standard Grade Ammoniated Bone Supelpho phate ............
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ANALYSES OF MANUFACTURERS SAMPLES, IGOO.

NITROGEN. PHOSPHORIC ACID. POTASH.
g Total. Available.] Total.
S = *T 0 ] .
= la |7 3 . . ] 3 3
g 2 2 . % 2 3 3 3
2 |2.12. : 5 3 | 812 : 2 : =] ; =
o = (=™ < @ [~ - = ~ =4 ke < (=] =]
S|B9 |29 = 1 2 3] = = = = & =} =
< B 28 = 5 = > g = < = = = =
S |33 | 2s| o s 3 ) & 5 g o 5 1) ]
7] DB | =B = & R =] — = &) & 6] = )

1 9 % % %, % l % % | % % | %
2319, 1.08) 2.25 3.36/ 5.00 16) 2.68| .98 <2.84/ 3.00 3.82| 4.00| 3.45 3.08
2320 .62 2.64] 3.26| 4.47 16| 2.98] .41 3.14] 3.00| 3.55] 4.28]| 2.08] 2.0
2115 .49 3.64| 4.13| 4.00||.... | 8.39 .89| : ssl 3.0 +4.43) 4.00)! 1.44! 1.00
1852] ene avnenn 1.88) 1.60 2.77| 8.59 7.00) 11.36| 9.00|| 2.26/ 2.00
2370/ 1.46| 1.54  3.00/ 5.00 2.23( 17.73] 7.00] 9.96 9.00( 7.06/ 7.00
1251 veenefennnns 1.86/ 1.50 1.79] 8.2s 8.00( 10.07} 10.00!| 2.21| 2.60
2371 .77 1.80] 2.57] 2.25[1.ieeiifennn Loeee i 95.39 24.00(| .....
1248 ool it 2.60, 2.25 3.08| 9.23) 9.00 12.31] 12.00|| 2.52| 2.60

89 .7 91 7.34] 6.00] 9.25/ 8.00/| 2.70[ 2.00

2.54) 2.25 4.31] 6.33/ 8.00 10.64] 10.00|| 4.42! 4.00

1.77[ 1.50 5.40| 7.33] 8.00! 12.73] 10.00/| 2.34| 2.00

1.01] .75 3.86 7.31} 7.00/ 11.67) 10.00/| 6.38] 6.00

9 1.50 7.19] 6.40) 6.00| 13.59] 12.00{| 2.21| 2.00

7501 3.18) 8.63! 8.00/ 11.86| 10.00|| 3.65, 3.0(

6] 2.23( 10.06/ 9.00/ 12.29 11.00]] 2.0/ 2.00

75/ 1.30{ 5.17] 3.61] 6.47! 6.00! 10.08 8.00(| 10.98! 10.00

71 U PO 4.86] 6.58] 6.00] 11.44] 9.00}| 1.76] 1.00

3.00/| 6.78| 1.85| 1.91| 8.63] £.00 10.54] 10.00{| 6.55| 6.00

18701 0 oefuannen 2,51 2:00/l......] .....] 3.21] 6.89| 6.00! 10.10| 8.00|| 6.28! 6.0D
1388)eeen | eennn 3.43 3.25/! 3.12| 2.11| 4.26| 5.250 6.00] 9.49] 7.00[| 9.76] 10.00
9373 .92] 1.26] 2.18] 2.50!| 5.22| 3.33] 1.94| 8.55) 6.0C| 10.49| 10.00/| 10.50] 10.00
2112| 1.06] 2.40| 8.46/ 4.00/| 5.36] 3.32| 1.51] 8.68] 8.00| 10.19| 9.00\| 6.91] 7.00
2321| .66 1.42] 2.08] 2.50/| 7.05 2.55] 2.56] 9.60] 8.00| 12.16| 10.00| 2.01] 1.50
2111 .11| 1.06) 1.17| 1.25 5.93| 2.35| 1.55| 8.28] 8.00, 9.83] 9.00/| 2.82| 2.0
03220 .40 .¢4| 1.04] 1.00/| 5.41) 3.15| 1.38| 8.56| 7.00| 9.94| &.00/| 1.49] 1.08
23230 .77 1.22] 1.99| 2.50{| 5.74] 4.74| 2.54] 10.43] 8.00 13.02] 10.00 5.17} 3.00
9304) .81 1.h8| 2.890 3.00|| 2.89 3.80| 3.13 6.69| .00, 9.87| 8.00;| 5.15] 5.00
2325 1.10) 1.36! 2.46| 3.00]! 6.74| 3.16/ 1.80| 9.90{ 9.00/ 11.70[ 11.00| 2.68] 2.00-
1607].---- Jeewean 1.48] 1.03/| 6.71) 2.16| 2.350 8.87| 8.00/ 11.22 9.00[, 2.42; 2.00
230290 .62| 1.34| 1.96/ 2.05/ 5.95| 3.99| 2.74| 9.94] 8.00 12.68] 10.00|| 3.03| 3.00-
2109 .11 1.06| 1.17] 1.03) 5.79 2.89| 1.27| 8.63] 8.00/ 9.95| 9.00{| 2.20/ 2.00
9330/  .66| 1.40 2.06] 2.03{ 7.17| 2.35| 2.62| 9.52| 5.00| 12.14| 9.00{| 2.08| 1.50
2117| .28 1.92) 1.50| 1.23|| 5.97 2.86| 2.67] 8.83| 8.50| 11.50| 10.50|| 2.94| 2.50
2118| .25 1.19] 1.44] 1.20/| 5.85| 2.97] 2.60| &.52] §.50/ 11.45| 10.00|| 2.75| 2.50
2119, .65 2.02| 2.67| 2.50; 6.14] 1.34| 1.27 7.48] 7.00[ 8.75, 9.00/ 9.91 8.00
1617[eennel vanne 2.83| .80|| 7.88| 2.96| 3.63| 10.84| 8.5 14.47| 10.00{ 1.21| 1.50
116[eeeree]ens ...| 1.68] 1.85| 5.97) 2.62| 2.30/ 8.59 9.00| 11.42| 11.00/ 2.90 2.50
1884 [veeess] cous | 2.50] 2.401..... .| 1.29l 7.71] 7.00f 9.00] 8.00{| 7.86 6.50
2385 1.76 1.82| 8.60] .80l 5.88/ 1.86| 1.44| 7.71] 7.50] 9.1 .....[[ 8.99/ 3.00
2141| .20| .95 1.15| .80|| 7.77 2.98 1.96| 10.75| 7.50 12.71| 9.00|| 3.46| 3.00
21200+ e ennfoearan]onnees| cueen 12.30| 2.57| .47| 14.87| 10.50 15.34] 12.00| .67/ 2.00
2380| .s8] .40| 1.28] 3.40;| 6.94) 2.33 2.40| 9.27| 9.00] 11.76|...... 3.81] 6.00
1405] eeee|eee.- | 1.95| 1.65! 7.43 1.82 4.20| 9.25( 8.00( 13.45( 10.06|| 4.58/ 4.0D
2121) .27 1.26 1.53| 1.20/| 6.32. 2.33| 2.87 8.65| 8.00] 11.52| 10.00| 2.45 2.3’

(=3

o
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DEscripTIVE LIST OF MANUFACTURERS SAMPLES, IQOO.

Station number.

Manufacturer, place of business and brand.

2331
2332
2333
2334
2335

2336
1395
2337

2326
2327/ B
1219
2328

2376
2377

1578
1230
1231
2384
2383

1874
1875
1876
1879
2386

2387
1877

2105
2104

5/ Chittenden’s Complete Fertilizer

9|New England Potato Fertilizer ..................

39/0tis Potato Fertilizer ........... vees

9 Pacific Guano Company’s Nobsque Guano . .......

CROCKER FERTILIZER AND CHILMICAL CO., BUFFALO. N.
Crocker’s Ammoniated Corn Phosphate ..
Crocker’s Grass and Oats Fertilizer. .... ..
Crocker’s New Rival Ammoniated Supelphobphatc
Crocker’s Potato, Hop and Tobuceo Phosphdte . .
CrocKker’s Superior Fertilizer cirieeeree e oiiisibissnvarns  tivieearn crnenaansns

CUMBERLAND BONE PHOSPHATE LO PORTLAN
Cumberland Potato Fertilizer .............

Cumberland Seeding Down Manure ....
Cumberland Superphosphate................oiiiiiiiiiiiaan.

CLARK’S COVE FERTILIZER CO., BOSTON, MASS.

Bav State Fertilizer........ e irebereeee it eeeees
ay State Fertilizer, G. G .........

Bay State Fertilizer for Seeding Down

King Philip Alkaline Guano

L. B. DARLING FERTILIZER CO., PAWTUCKET, R. 1.
Darling’s Animal Fertilizer, G. Brand
Dallmg s Blood, Bone and Potash. ... waeesrens

GREAT EASTERN FLRTI LIZ R CO.,
Great Eastern Dissolved Bone..
Great astern General Fertilizer .
Great Kastern Grass and Qats Fertilizer .
*Great Eastern Northern Corn Special...
*Great Eastern Potato Manure ...........

LOWELL FERTILIZER CO., BOSTON, MASS.
Swift’s Lowell Animal Fertilizer
Swift’s Lowell Bone Fertilizer ,

P R P e T PR TP PR PR

Swift’s Lowell Ground Bone ............

Swift’s Lowell Potate Manure .. ctececertearansarseceansentnaras sancaes

Swift’s Lowell Potato Phoqph(xte ..................
LISTER’S A(;RI(,ULTURAL (JIIILMI(,AL WORK@, NEWA Rh N. J

Lister’s Seeding Down Fertilizer . . vees

Lister’s Special Potato Fertilizer

Lisber’s Success Fertilizer ......

2| Lister’s U. 8. Superphosphate . ................

NATIONAL FERTILIZER CO., BRIDGEPORT
Chittenden’s Ammoniated Bone ....

Chittenden’s Market Garden .
NEW ENGLAND FERTILIZER CO., BOSTON, MASS.
New England Corn Phosphate.............. creesssssences s

P R LR R

teseestaesrtsraetianana e sesescsnen

SAMUEL G. OTIS, HALLOWELL, ME.

Otis Seeding Down Fertilizer . .

Otis Super phosphate ............................... .-
PACIFIC GUANO CO., BOSTON, ‘MASS.

Pacific Guano Company’s Grass and Grain Fertilizer

Pacific Guano Company’s Potato Special....cc.cviiiviiieiiieiiiaeniiiniierasvaeens
Pacific Guano Company’s Soluble Pacific Guano........c....cvvvvuiennn tersensens
PACKER’S UNION FERTILIZER CO., NEW YORK, NY.

Packer’s Union Animal Corn Fertilizer ..........
Packer’s Union Economical Vegetable Guano.
Packer’s Union High Grade Potato Manure..
Packer’s Union Universal Fertilizer.. ..

Packer’s Union Wheat, Oats and Llover Fermhzer

*Not yet analyzed.
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ANALYSES OF MANUFACTURERS’ SAMPLES, IQOO.

NITROGEN. ‘ PHOSPHORIC ACID. POTASH.
| S —
?g Total. | Available., Total.
z = 2 = 3
= 5 i . : 5] <
= R :u [ el 2 5] 53 e
= 22|28 s 2 lg 2l sl s 8
2 |2g|zg| B | E 2|5 ]|% E|EIE|C = | E
S22 | 2| 22|58 5|22 (2(2]3&
- =
2 25 |EE|l=e |5 | & | & |5 , = o la |58 |0
I
‘ \
D 1 % | % | % b D | % % D it % | P
2331 .26 2.06) 2.832) 2.05)| 4.52| 3.65] 3.87| 8.17| 8.00{ 12.04; 9.00| 2.26| 1.50
2332}, 00... 8 .18 7.54 4.28) 1.79; 11.82| 11.00| 13.61| 12.00|, 2.03| 2.00
2333 1.14 1.03) 4.82| 3.701 2.47| &.520 8.00; 10.99 9.00!| 2.12| 2.00
2334 1.9 2.05:1 4.31 3.68; 3.74| 7.990 8.00[11.73 9.0()1 3.65 3.25
2335 . .82“ 5.190 3.870 2.11] 9.06/ 8.00| 11.17 9.00,] 2.12) 2.00
2336 2.06'] 6.13] 4.17) 2.33) 10.30] 8.00] 12.63 9.0()‘ 3.38| 3.00
1395].. T.031] 5H.82) 1.98] 2.11( 7.80] 8.00/ 9.91f 10.00:| 2.93| 2.
2337 2.06/| 7.01 2.38) 2.55[ 9.3%| 8.00 11.94| 9.00,| 2.35 15
I
2326 2.471 7.260 3.08) 1.80| 10.34] 9.00] 12.14] 10.00;| 2.35] 2.00
2327 2.06/) 7.21] 2.420 2.36] 9.63] 8.00] 11.99) 9.00‘ 1.95) 1.50
1219 1.03]| 7.18) 2.55) 1.89) 9.73] 8.00} 11.62| 10.00!| 2.59 2.00
2328 1.03/1 5.71) 2.67 1.47] 8.38) 8.00] 9.85 Q'OOi 2.12, 2.00
2376 770 1.320 2,09 2.06) 5.49] 4.68  2.41 10.17| 8.00 12.58 9.00? 3.220 3.00
2377 eaeenn 4.21) 4.21] 4.12|| 6.47] 1.27. 260 7.74; 7.00/ 8.00 S.O()‘ 9.01] 7.00
5.86  1.36; 15.13| 14.00] 16.49: 14.00|.....
9.25! 2.26] 9.94] 8.00; 12.20 8.00‘ 4.7 4.00
6.88)  4.08 10.99| 11.00{ 15.07 11.00‘ 2.15 2.00
4,600 2.35, 9.62) 8.00) 11.97 R.001 2.26) 1.50
3.92) 2.64] 8.54 8.00] 11.23 S.O()‘ 5.33] 3.23
11.39) 10.00!] 4.10] 4.00
9.58 9.00, 3.56 3.00
11.06] 10.00,! 2.45] 2.00
8.68| 8.00[] 6.44] 6.00
27.24) 22.90 ...a. i,
9.15] 8.00{| 4.52
10.49 9.00;! 6.96
12.69)11.00'| 1.06
10.77) 9.00|1 2.94
11.99] 11.50, 2.06
9.46| 8.00/; 2.39

4.00

6.00

1.00

3.00

2.00

2.00

2.421 1.60] ............ 1.61) 9.72| 9.00' 11.33| 10.00|| 3.69| 2.00

3.79 8.800{-evenfiunnnn 1.33] 9.85 8.0()“ 10.68) 10.00/f 6.31] 6.00

2.22) 2.47|| 4.45] 2.60| 2.48] 7.05 6.000 9.53| 8.00) 5.94/ 5.00

178 1.64/| 3.85 4.93 1.33] 8.78 $.00 10.11 9.00{ 3.23| 3.00

1.76| 1.64]| 3.46) 4.89 298] 8.35) 7.00, 9.33] 8.00|| 4.28/ 4.00

1.99) 2.06| 5.68] 5.03| 2.42) 10.71] &.00 13.13] 10.00/| 3.20 3.00

1.11) 1.25(| 5.46/ 2.8% 1.35 8.85) 8.00; 9.70| 10.00|| 1.56/ 2.00

2.06] 2.06/] 6.94| 2.92) 2.43| 9.86| 8.00. 12.29] 10.00{| 2.16/ 1.50

1.06 8211 5.46) 3.01] 1.4%] 8.47 7.00] 9.90; 8.00/| 2.99 1.00

1.06| 1.03]| 5.52| 2.66; 1.63 8.18 8.00: 9.81] 9.00) 1.97) 2.00

2.100 2.05) 5.69] 4.27| 2.70| 9.96| §.00! 12.66/ 9.00|| 3.15| 3.00

1.98) 2.06[, 6.72[ 2.72 2.832] 9.44| 8.00' 11.76] 9.00{| 1.91| 1.50

2342 .31 2.100 2.41) 2.47|| 5.64] 3.22] 3.46; 8.86 9.00“ 12.32) 10.00/] 1.91) 2.00
2343 260 1.42 1.68) 1.25(| 4.6h) 2.55 2.15| 7.20| 6.00. 9.35 7.00|( 8.59 3.00
2344 296 1.10 2.06) 2.06 4.85 3.16| 1.85 8.01 S.O{)i 9.86) 9.00| 2.26| 6.00
2345 .25/ .ys| 1.21| .8235/| 6.05 3.22 1.46] 9.27] 8.00/ 10.73] 9.00| 5.04| 4.00
1619] . .ea]iaeens 25000, ceees een ool 1.20f 10.92 ll.OO'l 12.12} 12.00/| 2.39) 2.00
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DescripTivE LisT oF MANUFACTURERSS SAMPLES, IQOO.

I
<
E
E Manufacturer, place of business and brand.
=]
©
a
<
3
7]

PARMENTER & POLSEY FERTILIZER CO., PEABODY, MASS,
2124| Parmenter & Polsey Fexmuel Lo 3 Special Potato FOITIIIZET e vereenrenenenns
2123/ Plymouth Rock Brand. ............ hee
2346|*P. and P.”” Potato Fertilizer.
2125/Star Brand Superphosphate..

EDWIN J. PHILBR]CK AUGUSTA ME. :

1888 Philbrick’s FertilizZer c.ooee viiiiiiie tiiiiiiiiiin ciiienneinsnnnnnss Crerereeiiaene

PORTLAND RENDERI\*(: CO., PORTLAND, ME.

1616 Portland Rendering Co.’s Bone T(mkage .............. Cereee ee tresassiassensasann
HE QUINNIPIAC CO., BOSTON, MASS.

2847, Quinnipiac Corn Manure.................

2348/Quinnipiac Phosphate.....

2349/Quinnipiac Potato Manure.......

2350/Quinnipiac Potato Phosphale ......

2351 Quinnipiac Seeding Down Manure

READ FERTILIZER CO., ‘\EW Y()RK, N Y

2352/ Read’s Potato Manure «..... .«.. .. ..... beisees ces .

1396/ Read’s Practical Potato Special..

1397|Read’s Standard Fertilizer .......

2854/ Read’s Sure Catch Fertilizer.. .o oo it iiiiiiiiiiiiiiiiene ceernincansonas
2355| Read’s Vegetable and Vine Fertilizer

2353|Sampson Fertilizer. oo ieiin iiiiriiiiiint cenennrereearannns

THE RUSSIA CEMENT CO., GLOUCESTER,

1410{ Essex Comnplete Manure for Corn, Grain and Grass.......c..ocvvevvnnns vesresnsaan
J411{Essex Complete Manure for Potatoes, Roots and Vegetables.....ocovveeenna.nns
2106| EsSeX Corn FertiliZer. «voivvuieaiiiiis tiiiiiiiiiiiietiiieiain iesessiosaessescnsnnse
2108 Essex Potato Fertilizer.....

1568|Essex XXX Fish and Potash.

1891 Maine State Grange Chemical et aes taieearrecateeretattet i eaareetnanans .
1892 Maine State Grange Potato Manure ......c.oevuvuee tere sieasssmsecessescars senese
2107) Maine State Grange Seeding Down Fertilizer......... co..oiiiiiviiiiivin cinen

SAGADAHOC FERTILIZER CO., BOWDO[NHAM Mls
2356/ Dirigo Fertilizer.. Ceeeeiaiseeiaaas PR
2357|Merrymeeting buperphosphate ..........

2358 Sagadahoc Special Potato Fertilizer......
2359(Sagadahoc buperphosphate ..................
2360 Yankee Fertilizer.....cc..o0 vol ciiiviiiiiinenns

STANDARD FERTILlZFR Cco., BOST()N’ MASS.
1414|Standard “A” Brand ...cc.oeeen oo
2361|Standard Fertilizer......
2362|Standard Guano .............
2363{Standard Special for Potatoes.. .

JOHN WATSON, HOULTON ME.
2375|Watson’s Improved High Grade Potato MANUTE ..cvvvver ceiiininennreenesnns cene

WILLIAMS & CLARK FERTILIZER CO., BOSTON, MASS.

2364/ Americns Ammoniated Bone Superphosphate
2365/ Americus Corn Phosphate ............ .....
2366/ Americus Potato Manure.............o...ee

1236/ Royal Bone Phosphate for All Crops.........

2367| Williams & Clark’s Potato Phosphate ......cvceu...

Note.—While this bulletin was in press there was received from the Provincial

Che

mical Fertilizer Co., of St. John, N. B., the manufacturer’s certificate for a

Potato Phosphate, having the following guaranteed composition: Nitrogen, 2.88

per

cent; available phosphoric acid, 8.00 per cent; potash, 6.50 per cent. The

sample forwarded was received too late to allow the analysis to be inserted here.
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ANALYSES OF MANUFACTURERS' SAMPLES, IQOO0.

NITROGEN. ‘ PHOSPHORIC ACID, POTASH.
g Total. ] ! Available.| Total.
£ R T e = =
2 sl 1R 3 E :
g |82 22 - st eldleslEicl® ;| g
S 2% 2= | E 5 3 3| 2 z ¢ < 8 g S
e EERICES =] = =5 3 = = =} ; < =1
g 13 4 3 =] 3 ] Z g g g 5 3 =
5 |8 |158 s | S|l & |25 &0 2 |&= |0
|
%% | % % | %, % | % % %|% ! % %
2124] 1.6yl 1.29] 2098, d.29 4.21] 427 1.29) S48 8.c0p 9.77) 9.00 7.41 7.00
2123 .21| 2.08| 2.29] 2.47|| 3.81| 4.21| 1.88| 8.02| 8.00] 9.40| 9.00| 4.19] 4.00
2346 1.00| .84] 1.84] 1.64|| 2.36] 5.15| .99/ 7.51] 6.00| 8.50{ 7.00]| 6.91 6.00
21250 1.01] .79 1.80| 1.64| 3.50| 3.54| 1.15 7.34 7.00] $.49 8.00/| 2.60/ 2.50
1888 .38] 1.65] 2.03] 2.00|| 2.00] 5.19, 1.74| 7.19] 7.00| 8.93| 9.00/| 5.58 5.00
1616].0ens . veed| 4.270 4.54][ .00 7.34] 12.06] T.34...... 19.40 16.65}......
2347 .67 1.38] 2.05| 2.06/| 6.69] 2.63| 2.41{ 9.32| 8.00| 11.73] 9.00| 1.95| 1.50
92348 1.200 1.26/ 2.46] 2.47|| 6.77] 3.06] 1.97] 9.831 9 00| 11.80| 30.c0|| 2.43] 2.00
23491 1.03| 1.50) 2.53) 2.47.| 2.55 4.03| 3.06] 6.58) 6.00] 9.64] 7.00|| &.15| 5.00
2350/ .74| 1.80] 2.04| 2.06/| 5.61 4.71] 2.36] 10.32] .00 12.68) 9.00!| 3.34| 3.00
2351 .39 .64| 1.03] 1.03|| 5.44| 3.14] 1.46] 8.85 8.00] 10.04] 9.00|| 2.61] 2.00
2.70] 2.47!| 4.59] 1.80] 1.25] 6.48] 6.000 7.73| 7.00/| 10.94] 10.00
1.20 .e3(| 3.39] 1.55] .54 4.94 4.00| 5.45| 5.00{ 8.35| 8.00
1.15)  .83)| 6.501 1.73] 92| .28 s.000 9.15] 9.00|] 4.33| 4.00
]
4.64) 5170 1.58 9.81] 10.00] 11.39] 11.00|| 1.91] 2.00
5.94) 2.25] 1.33] £.200 8.00] 9.67] 9.00|| 6.35] 6.00
6.40| 2.5 1.89) 8.7 $.00) 10.64| 9.00]| 2.93] 3.00
4.000 8.701| 8.02( 6.39] 2.51] 9.41] 7.00/ 11.92 9.50( 10.52| 9.50
3.960 3.70[1 2.600 5.54] 2.84] 8.14] 7.00/ 10.98 9.00/| 9.18/ §.50
1.72) 2.24 2.00\{ 5.31] 4.03) 4.14] 9.34 9.60) 13.48] 10.50]| 3.33| 3.00
2108  .63) 1.55 2.18| 2.00[ 5.50| 4.18| 4.03| 9.68 9.00 51 10.50|| 5.57] 5.00
1068 cceee (vannn 2.63; 2.10 8.00( 2.63] 2.56] 10.63] 9.00 12.00 2.75( 2.25
18910 .82 1.58 2.40/ 2.50|| 2.45 5.71 3.8)| 8.16| 8.00 12,00 4.72| 4.00
1.02) 1.02] 1.501] 1.34| 7.110 3.67) s.45] 9.00] 12.12] 12.00{] 12.43] 12.00
1.910 1.91 1.50|1 3.19] 4.24; 6.36] 7.43| 7.00{ 13.79] 13.00{| 5.69| 5.50
1.58 1.89] 1.50 491 350, 10.39 9.00l| 374 3.7
1.36] 1.38 1.20 6.61 5.00] 9.97 9.00/ 2.84] 2.00
60 1.76] 2.40 8.01) 6.50] 9.64| 9.50/] 7.890 7.00
1.12) 2.13) 2.05 7.99, 6.50] 11 07| 10.00!| 5.66| 4.00
36/ .76] .40 5.56] 5.50, 6.1 7.00/; 4.54] 1.50
1414) oo e eeenn, 1.83) .82 7.920 7.000 9.88) 9.00| 1.71] 1.00
2361 .60 1.42] 2.02] 2.06 9.25\ 8.00; 11.80( 9.00/[ 2.01| 1.50
2362) .37 70| 1.07) 1.03 s.340 8.000 9.78] 9.00/| 2.10| 2.00
2363 .82 1.200 2.02| 2.05 10.81 8.00] 13.21] 9.00,] 2.93] 3.00
2375 .93 1.18] 2.11) 3.25/| 1.98] 2.79) 1.8 4.77] 6.00/ 6.63 7.00] 7.03] 5.00
2364) .95 1.82) 2.27) 2.47| 6.72) 3.08) 1.94 9.80| 9.00, 11.74} 10.00
2365 .56 1.420 1.98] 2.06| 6.7 2.8 2.2/ 9.600 8.00 11.89| 9.00
23661 .64) 1.82] 1.96] 2.06| 5.52] 4.89 2.23! 10.41] 8.00! 12.64| 9.00
12862 eeninennn 1.26) 1.03] 6.20] 3.11] 2.23] 9.30| 8.00| 11.54| 9.00
23671 1.02| 1.50) 2.52) 2.47|| 2.56| 4.07 2.94‘ 6.63‘. 6.00, 957 700
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THE CHIEF PROVISIONS OF THE FERTILIZER
LAW APPLYING TO MANUFACTURERS, IMPORT-
ERS AND DEALERS.

The law for the regulation of the sale and analyses of com-
mercial fertilizers makes the following requirements upon
manufacturers, importers or dealers who propose to sell or offer
for sale commercial fertilizers in the State:

1. The Brand. FEach package shall bear, conspicuously
printed, the following statements:

The number of net pounds contained in each package.

The name or trade mark under which it is sold.

The name of the manufacturer or shipper.

The place of manufacture.

The place of business of manufacturer or shipper.

The percentage of nitrogen or its equivalent in ammonia.

The percentage of potash soluble in water.

The percentage of phosphoric acid in available form.

The percentage of total phosphoric acid.

2. The Certificate. There shall be filed annually between
Nov. 15 and Dec. 15 with the Director of the Station a certifi-
cate containing an accurate statement of the hrand. This cer-
tificate applies to the next succeeding calendar year. (Blanks
for this purpose will be furnished on application to the Station.)

3. Manufacturer's Samples. There shall be deposited annu-
ally, unless excused by the Director under certain conditions, a
sample of fertilizer, with an accompanving affidavit that this
samnple “corresponds within reasonable limits to the fertilizer
which it represents.”

4. Analysis fee. For each brand of fertilizer sold or offered
for sale in the state there shall be paid annually to the Director
of the Station “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.”

5. The license. Upon receipt of the fee, the certificate and
the sample (if required), the Director of the Station “shall issue
a certificate of compliance.”

[ The full text of the law will be sent to those asking for it.]



[The papers which follow were prepared by Professor Harvey in the fall of
1899 before bis illness, and were in press at the time of his death. C. D. W.]

NOTES ON INSECTS OF THE YEAR 1899.
F. L. HARrvEY.

The year has been somewhat remarkable on account of the
great abundance of several species of plant lice, leaf rollers and
bud moths, and the great number of forest tent caterpillars.
The important species of the year are considered below in notes
or in greater length under special titles. The less important
forms are merely mentioned in the table of insects (page 40) .
examined in 1899.

Cuincu BuG. (Blissus leucopterus). The chinch bug is
reported as being quite abundant on the farms of Mr. Chas.
Evans and Mr. W. L. Howe and others in the intervale lands
near Fryeburg. It attacks herdsgrass, eating the bulbous bases
of the stems after haying, requiring reseeding. Figured on page
111 of Report of this Station for 1894.

Destructive rEA LoUse. (Nectarophora destructor, John-
son). This new species of pea aphis was very abundant in Maine
the past season, doing much damage to garden and field peas.

CUCUMBER PLANT LICE. Plant lice were very abundant on
squashes and cucumbers the past season, doing much damage.
The common species, Aphis gossypit, was responsible for most of
the injury,though another species common on rough amaranthus
was also found on squashes.

THE CcOrRN LOUSE, (Aphis maidis), was abundant on sweet
corn in some parts of the State.

Dosson FLY. Hercramite. (Corydalis cornuta). The
nymphs as well as the flies of this species have been received
several times for examination, indicating that the species is
abundant in Maine waters. The nymph is the well known bass
bait. The nymphs and flies are both large and attract attention.
The former is the terror of smaller water insects, while the latter
is conspicuous by its large head, powerful jaws, and long
coarsely nerved wings.
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THE LESSER LEAF ROLLER. (Teras minuta). The specimens
examined were bred from apple foliage. It also attacks cran-
berries and huckleberries and is one of the fire worms of cran-
berry bogs. It is considered in detail in Bulletin 56 of this
Station.

THE OBLIQUE-BANDED LEAF ROLLER. (Cacecia rosana).
This was bred from the foliage of apple trees sent by Mr. Chas.
S. Pope, Manchester. It is a new apple insect in Maine, at least
we have not seen it before on apples. We reared the moths from
currant leaves in 1894.

AMERICAN ELM PLANT LOUSE. (Schizoneura americana).
This insect was abundant about Orono, Bangor and Augusta.

Work of the elm plant louse. Work of the eye-spotted bud moth.

EYE-SPOTTED BUD MOTH. (Tmetocera ocellana). The
moth was bred abundantly from apple twigs. It has done much
damage to the flower and leaf buds and foliage of apple trees the
past season. It is considered in detail in Bulletin 56 of this
Station.

CHERRY TREE UGLY-NEST. (Cacecia cerasivorana). This
is a new apple insect for Maine. It was reported, also, as feed-
ing upon choke cherry, its more common food plant, and upon
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hazelnut. The conspicuous nests are common on choke cherry
bushes in Maine, but uncommon on apples.

APPLE BUCCULATRIX.  (Bucculatrix  pomifoliella).  The
cocoons of this insect were received from Mr. L. F. Abbott
of the Lewiston Journal, who reports them abundant in Lewis-
ton. He also reports having seen them at Wilton, Jay and
Livermore. For detailed account see Bulletin 56 of this Station.

THE AMERICAN TIGER MOTH. (Arctia americana). This
was found on beets in a garden. It is not a common species in
Maine. The foreswings are brown with white bands, the hind
wings orange with round black spots. The moth has nearly
three inches spread of wing. The beet belongs to the same
family as the pigweeds(Amaranthus) upon which some tiger
moths feed. '

SPHINX MOTHS were quite abundant the past season. The elm
sphinx was abundant on elms; the grape sphinx (Philampelus
achemon) reported on grapes; the twin-spotted sphinx on apple.
These insects are not usually abundant but the larvae are capable
of doing much damage on account of their large size and
voracity.

Tue staLk BorReR. (Gortyna nitela). Specimens of straw-
berries containing the half grown larvee of the above species
were received from Buxton. The caterpillars were entirely
buried in the berries. This habit is not new to entomologists,
but so far as we know has never been observed before in this
State. It has been detected boring into potato vines in Maine.

The usual number of specimens of Cecropia, Promethea and
Polyphemus moths were reported.  All were found in the cocoon
or larval form upon apple trees. Cecropia was also reported
feeding on plums.

THE VELLEDA LAPPET MOTH, though not an abundant insect
in Maine, continues to be reported as doing some injury to plums.
The books give the apple, poplar and other plants as its most
common food. It is called the lappet moth because the cater-
pillar has a flat lobe or lappet on the sides of each segment.
These lobes are provided with long hairs, giving the caterpillar
a fringed appearance. When at rest the larvae lie close to the
branches and are hard to find.

THE FOREST TENT CATERPILLAR was very troublesome the
past season in southern and western Maine. Many articles
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appeared in the papers of the State regarding them. The Sta-
tion issued a newspaper bulletin on the insect and the writer
prepared an article for a bulletin issued by the State Board of
Agriculture. It will be impossible to treat this insect in the
forests, but an effort ought to be made to prevent its ravages
upon ornamental and orchard trees.

THE FPALL CANKER WORM, though reported from the center
of the State, did not do great damage the past season and has
become scarce about Orono.

THE MONARCH BUTTERFLY. (Anosia plexippus). This was
unusually abundant the past season in the center of the State.
The pale green chrysalids with golden spots on them are very
beautiful objects and sure to attract attention. This large brown
butterfly has black-veined wings on the black borders of which
are many white spots. The larve feed on the milkweed. It is
believed that the species dies out each season in the northern
states and that the butterflies migrate from the south each spring.
We have seen masses of this species as big as a bushel basket
clinging together on the branches of a tree.

THE MOURNING CLOAK BUTTERFLY was exceedingly abundant
the past season. Itis a very bad elm tree insect, doing much dam-
age to the shade trees in villages and cities. It is described in
Experiment Station Report, 1888, p. 187.

THE DRONE FLY. (Eristalis tenax). This species was
reported as being found about bee hives. These flies feed upon
pollen and honey. They may have been attracted to the hives
by the odor of the honey, but they would not venture into the
hive and could do no harm.

ANTHOMYIID FLIES, probably Pegomyia wicina, were
reported as doing much damage to the beet leaves in gardens.
The larvae of these flies work between the upper and under sur-
face of the leaves, eating the leaf pulp and leaving whitish trails,
not only injuring their functions but rendering them unsuitable
for greens. ’

TuE CURRANT FRUIT FLY. (Epochra canadensis). This
species which has done so much injury about Orono was
reported from Augusta, the past season. It attacks the fruit of
the currant, causing it to turn red early, and drop prematurely.
See Experiment Station Report, 1895, p. 111.
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THE BUFFALO CARPET BEETLE has been reported the past
season from seven localities, representing every section of the
State. For a consideration of this insect see Experiment Station
Report, 1894, p. 115.

THE STRIPED SAP BEETLE. ([ps fasciatus). The last of
June the following letter accompanied by specimens was received
from Mrs. J. K. Garland, Eden, Maine: “I'send you an insect
that is killing my locust trees. It works on the trunk of the tree
boring under the bark. In ten days it has apparently killed one
tree and is attacking others. Is there anything that will destroy
them? Will they be likely to attack maples and elms?”

The specimens received were the above species, an insect that
has never been accused of more serious depredations than suck-
ing the exuding sap from wounds on trees produced by mechan-
ical injury, or insect depredations. Although we did not see the
trees we feel sure they were suffering from attacks of borers
and the sap beetles were there to feed upon the sap exuding from
the borings.

THE MAY BEETLE continues to do damage in grass lands. The
large white grubs of this species are the larvee of the well known
June bug. They feed upon the roots of grass and other plants,
often doing great damage.

THE CHERRY LEAF BEETLE. (Adimonia cavicollis). This
beetle was reported as doing much damage to the foliage of
cherry trees. The species is common about Orono. It is red-
dish brown in color and about three-sixteenths of an inch long.

BeaN wEgEvVILS were reported as feeding upon stored beans.
This pest seems to be widely distributed in Maine.

LarwriD BEES. Last September we received a box of specimens
from Mr. F. A. Campbell of Cherryfield and the next day speci-
mens of the same insect from Mr. B. F. Grace of West Harring-
ton. Mr. Campbell says his specimens “were dug from a
gravelly, loamy hillock in a pasture. They have been known in
the locality for three years. Over an area of 100 feet by 30
feet the ground is completely perforated with small holes the
size of a pea and with a little earth around the entrance. In the
middle of the day when it is sunny it is said they swarm over the
hillock in great numbers making a noise with their wings that
can be heard several hundred feet in the woods which surround
the hillock. They are supposed to be Italian bees by some, but
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if so, their habits are different from what I supposed. Some *
would like to dig for a ton of honey, but we shall not have them
disturbed until we hear from you.” Mr. Grace confirms the
above account. The specimens sent were land bees and were
accompanied by cells filled with bee bread, the pollen of plants,
probably stored as food for the young bees. The larrids usually
store their burrows with grasshoppers and related insects and
are beneficial. The bee bread in this case had the smell of old
cheese. There are fully fifty species of these sand bees in the
United States and Canada, found mostly in the southwest.
They do not make honey.

THE BROWN TAIL MOTH. (Euproctis chrysorrhea).
F. L. Harvey.

Specimens of the brown tail moth were taken the past season
on Cut’s Island, Kittery Point, Maine, by Mr. Charles Elliott
Thaxter. He thinks they were imported from Cambridge,
Mass., in household goods and that they have been on the island
for two vears and are probably established. This insect was
reported from South Berwick, Maine, in 1897, but we were in
doubt as we did not seec specimens. (See Experiment Station
Reports, 1897, p. 175 and 1898, p. 126). Mr. Thaxter kindly sent
us a specimen taken by him asstated above. Thisdangerous insect
enemy of the pear and many other trees, herbs and shrubs has
to be added to our long list of insect pests.

Distribution and History. The brown tail moth is a native
of the eastern continent, occurring in Europe, Northern Africa
and Asia Minor. In the United States it was first called to the
attention of the Gypsy Moth Commission of Massachusetts in
May, 1897, at Somerville, Mass. Investigation showed that it
had been in that region for at least three years. How it was
introduced is not known. The first knowledge the Experiment
Station had of its appearance in Maine was the following letter
from Mr. Sessions of the Gipsy Moth Commission of Massa-
chusetts:

“We are now making an inspection of the territory infested
with our new imported -pest, the brown tail moth (Euproctis
chryssorrhea). Our inspector in discharge of his duty called on
Dr. Geo. E. Osgood of No. 283 Highland Avenue, Somerville.
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The doctor is one of the reliable physicians of Somerville. His
place is infested with the moth. He said that he saw the brown
tail moth in South Berwick, Maine, while on his last summer’s
vacation, and was sure that it was identical with the Somerville
pest. He also said that while he was in South Berwick he pro-
fessionally treated two cases of poisoning by contact with the
moth and that the symptoms of the patients were identical with
those of his Somerville patients who had been poisoned by the
brown tail moth. The premises in South Berwick are owned
by the doctor’s father-in-law, Andrew Whitehouse, 10 Goodwin
St., South Berwick. I send you notice that you may take such
measures as you think proper in the case.”

We have no doubt but what Dr. Osgood’s observations were
correct, although we were not able to secure specimens at the
time or since. Mr. Whitehouse wrote us in 1898 as follows: “I
cannot find any specimens to send you. In the summer of 1897
my boy was badly poisoned by them. They were numerous on
a woodbine on my premises and a few on my fruit trees. Last
year I cut down the woodbine and burned it and have not seen
any since.” Mr. Whitehouse may have destroyed the colony, at
least it is to be hoped that he did. He thinks they were
imported on roses from Somerville, Mass.

Charles Elliott Thaxter writing under date of July 14, 1899,
from Cut’s Island, Kittery Point, Maine, says, “My father thinks
that you would be interested to know that we have caught two
brown tail moths this month, one on the wing July 3d, and
another at rest July 12. My father thinks the cocoons or cater-
pillars must have been brought here from Cambridge two sum-
mers ago on our househould goods, as brown tail moths were
very plentiful about our house in Cambridge while we were
packing. My {father feels sure that they were not brought this
year and thinks that they are likely to have become established
on this island.” We requested Mr. Thaxter to send us a Maine
specimen of the moth and he did so. Food plants of the moth
in Europe are the apple, pear, plum and rose of the rose family,
and a number of forest trees. In this country it seems to prefer
the pear but has been found feeding upon between thirty and
forty herbs, shrubs or trees including many families, showing
it to be a general feeder.
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The following account of the life history of this insect is taken
from a special bulletin issued July, 1897, by the Massachusetts
Experiment Station.

DESCRIPTION.

“The eggs are laid in July, in masses of from 200 to 300,
usually on the under side of the leaves, and are covered with the
brown hairs from the end of the abdomen. They hatch in a
short time and the young caterpillars feed during the rest of the
season on the surface of the leaves, leaving in a few days only
the skeleton. While still young they begin to make a regular
dwelling in which they hibernate during the winter. This habi-
tation is constructed at the ends of the twigs and is made by
drawing together a few leaves, lining them with silk and sur-
rounding them with a mass of silken threads. These tents are
so firmly fastened to the twigs that they cannot be removed
without using considerable force.

“Before the leaves begin to grow in the spring, the young
caterpillars emerge from their winter retreat and often feed on
the swelling buds. They reach their full growth in the early
part of June and transform to pupz. In a lot of about eighty,
bred in confinement, the last one pupated June 18.

“The full grown caterpillars are from an inch and a quarter to
an inch and three-quarters in length. The head is pale brown,
mottled with dark brown, with reddish brown hairs scattered
over the surface. The body is dark brown or black with
numerous fine, dull orange or gray spots over the surface, most
pronounced on the second, third and fourth segments. Long,
reddish-brown, finely barbed hairs arise from all the tubercles,
and white branching hairs arise from the upper side of the lateral
tubercles on segments 4 to 12 inclusive. These white hairs
form elongated white spots along each side and are one of the
most striking characteristics of this caterpillar. The subdorsal
and lateral tubercles on segments 4 to 12 inclusive are covered
with fine short spines of uniform length. There is a vermillion
red, retractile tubercle on the top of the tenth, and a similar one
on the top of the eleventh segment.
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“When the caterpillars are done feeding they change to pupz
among the leaves, two or more often transforming together,
spinning an open cocoon of coarse silk. The pupze are about
three-fourths of an inch in length, dark brown in color, and
with fine yellowish brown hairs scattered over the surface. In
a short time the moths emerge from the cocoons and after mat-
ing lay their eggs.

“The males are pure white with a satin-like luster on the fore
wings, a reddish brown tuft at the end of the abdomen and some-
times there are a few black dots on the fore-wings. The anten-
ne are white and fringed with pale yellowish hairs. They
measure about an inch and a quarter between the tips of the
expanded wings.

“The females are of the same color as the males, except that
they have no black spots on the wings, the anal taft is larger and
lighter in color and the antennz are shorter and have shorter
fringes. Expanse of wings, about an inch and three-quarters.”

i

HABITS OF THE CATERPILLARS.

The young caterpillars of the brown tail moth, after hiber-
nating in the tents which they construct at the tip of the
branches, emerge in the spring and feed downward towards the
main branches and trunk, leaving the naked twigs bearing the
gray tents at the ends, a conspicuous evidence of the presence
of this insect. They eat the entire leaf except the midrib, and,
in leaves having strong ribs, like those of the sycamore maple,
all the larger ribs are left untouched. When the caterpillars are
numerous they devour not only the buds, leaves and blossoms,
but even the green fruit.

One of the most annoying features of this caterpillar is the
painful irritation or nettling caused by the insects when coming
in contact with the skin. The hairs of the caterpillar are brittle
and easily become detached, and when they come in contact with
the skin, produce a most intense irritation. From 'this cauce
many persons have suffered so severely as to require the aid of
a paysician. The invasion of houses by these insects is a com-
mon occurrence, and not unfrequently they make their way into
the sleeping apartments
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COMMON NAME.

TECHNICAL NAME.

LOCALITY.

REMARKS.

BRISTLE TAIL ....... ferseet teeierinean aenaans seves (LEDISMA . L iiiii.. e vesvessas... |Riverside. ...........
CHINCH BUG +....cceuvnens e Seeanoat veeses veesensd| Blissus leucopterus ........ vee seeees. |Fryeburg............
SQUASH BUG «.cvvvvvarennirnnnn. ceers searennanne PRSI D © (7 2T 7 L1 7 X S R North Livermore....
DOG-DAY HARVEST FLY ....c.ovvvviiiiivivianieeed. | Cicada tibicen. ... erieerieeaaees
PERNICIOUS PEA APHIS. .cviveviner cavsnres oenenss | Nectarophora destructor ........... . 3 Kennebunkport . 2
Brunswick . .....
West Eden . ....
CUCUMBER PLANT LOUSE. ........... .. ceeennerees |APhiS gOSSYPIL. Liiiiiiiiie i Belfast . .........
Orono. ..
Orono. ..
AMERICAN ELM PLANT LOUSE «.e0vvuviirnrnininnnns Schizoneura american®........ «o..... Bangor .
Augusta ..
. Auburn... ..
DOBSON FLY. HELGRAMITE............ seesrescens. |Corydalis cornuia.....ooveve coeinann. g Costigan.. ....... %
THE LESSER LEAF ROLLER.......... Cevereeee aaans Teras MiNULG . ...oooevneeiieiineireanas Manchester..........
THE OBLIQUE-BANDED LEAF ROLLER............. |(GC®CIG TOSANG ..\vevvveronn.. e Manchester ..........
P PN
{ Manchester
EYE-SPOTTED BUD MOTH. +ecvvuts vavnnn vuenns «v.. |Tmetocera ocellana....... ceereseees ) Augusta ...
CHERRY TREE UGLY-NEST . ctuerasens cavre venrenns Cacacia Cerasivora@nd « .covuvvsussanens Washburn........ vee
APPLE BUCCULATRIX etuosinesniinnrrnnnas ve eeneee | Bucculatriz pomifoliella ...... veresesfewiston cooeiaan...,
THE POTATO-STALK BORER «.vcvvcvniies vovnveens |GOTEYRA NILEG o vveiiavinnniinunnann. Buxton ..vvvivennnnnn.
AMERICAN TIGER MOTH ...couvunenn. ereene as weee. |Arctia americana . ....iiiiiiiiiiaen. Gardiner....... .....
. . . . Harmony.........
ELM SPHINX ........ fetiieeerese teae theeras annereens Seritomia quadricornis ......... e { South DOver ..... :
. { Gardiner .........
HAWK MOTH. SPHINX MOTH ..cvcvvennnacecanssss. |Philampelus achemon . ......... ..... i North Livermore

About in cupboards.

Quite bad in grass land.

On squash and pumpkin vines.

Taken on applelimb making incisions.

On cultivated peas. Very abundant.

On cucumbers.

Abundant on elms.

Common water ingect used as bait for
bass.

Rolling foliage of apple trees.

Attacking the foliage of apple trees.
Destroying buds on apple trees.

Feeding on apple, choke cherry and
hazel nut.

Specimens taken at Lewiston, Wilton,
Livermore and Jay.

Boring fruits of the strawberry.

On beets in garden.

On elms and on pinks in garden.

f K()n grapes.

ol
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THE TWIN-SPOTTED SPHINX

ROSY DRYOCAMPA . ceuenennnn.

CECROPIA EMPEROR MOTH . ........... RN

PROMETHEA MOTIH ........
POLYPHEMIS MOTH . tciuiuieinn inininieninnanninns .-
BROWNTAIL MOTH .. e0vuvivirnnaecncncnnn erereenaaan
VELLEDA LAPPET-MOTH ......cccvem.nn.
FOREST TENT CATERPILLAR ...uvvvirirrnnnanronnns.

FALL CANKER WORM.......

MONARCH BUTTERFLY .......... PPN [T

MOURNING CLOAK BUTTERFLY.

DRONE FLY. . .vvvunnen.n.. e
ANTHOMYIID FLY..evviiuiiiiiinnnnnn. .
THE CURRANT FRUIT-FLY. . .......... ........

CARPET BEETLE
THE STRIPED SAP-BEETLE .

MAY BEETLE ....... e et e aaeeaeae caaeas
THE CHERRY LEAF BEETLE ....... .......
BEAN WEEVIL .......... eeieeesaaas
PIGEON TREMEX. PIGEON IHORNTAIL .
PELECINUS ......c.vvunnn.

LARRID BEE . iciiieiianietnnriieiierocnsiinsecsennen

.. |Alsophila pometaria. ..

. Euvanessa antiopa ........

.| Tremex columbo....... .
Pelecinus polyturdator «..ocove veue.un.

Smerinthus geminatus. ..... e

Dryocampa rubicunda ...............

Samia cecropict .....oeveeiviianiianen.

Cailosamia promethea . ..ococveeevenn..

Telea polyphemus.. ............. [Py

Fuproctis chrysorrhea ... ..

Tolype velleda .
Clisiocompa AiSSIri@ «o.voveveineninn.

Anosic plexippus .....coveeiiiiinaen.

Eristalistenax .oooovveonn..

Pegomia vicing..............
Epoclhra conadensis «..coooeevine oonn.
Anthrenus scrophularice . .-
Ips fasciQlusS.ccveeereenreniiinerannnn.

Lachnosterna fusca «.ooooeno.... AP
Adimonia cavicollis ....... ...........
Bruchus obtectus

Larra........c.....

Orono. ........

Foxcroft.............
Lagrange.
Readfield. .
Kenduskeag..

Machias.....oceveenns

Stroudwater ..... i
Hampden ........

3 Kittery ........ %
Cuts Island.......

All sections of State.

Augusta ...
{ Monmouth .
J Cornish... ... .
3 North Anson.....
| Fairtield Centre . )
( Augusta ..
Livermore Falls.
( Skowhegan
South Carthage ....

Union.

Augusta ........
All partsof the State.
Eden.....oooiioiees
Cherryfield ...... z
Walpole ...
Lewiston. ..
York Corner
East Lebanon
Sabattus...... .
Winterport...........

IMarrington....... :
West Harrington.

A common apple insect.

On clover.

Plentiful on apples.
plum foliage.

On apple trees.

One specimen on

On apple trees.

This dangerous moth has appeared in
Maine.

On plum.
On shade trees in alarming numbers,
Larva on trees.

the

Received  in

mostly.

chrysalid stage
On ¢lms.

About bee hives. Not predaceous.

.IMining bect leaves.

Infesting the fruit of currants.

Attacking carpets.

On locust trees sucking sap which ex.
uded from wounds made by borers.

In pastures.
Working on foliage of cherries.
Working in dried beans,

Working on elm and other trees.

A black ichneumon with a long slender
pointed abdomen which is usually
curved.

Burrowing in the ground.

NO S41ION

‘SIOISNI

1
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The caterpillars are quite gregarious up to the later stages of
their growth, when they disperse to some extent; but when they
occur only in moderate numbers, they retain their gregarious
habits to a greater degree than when they are very abundant,
since in this case the supply of food is soon exhausted and they
are forced to migrate. When these caterpillars molt they gather
in masses on the branches and cover themselves with a scanty
mass of silk. When preparing to change to the pupal stage
~several of the caterpillars spin up in a common cocoon within
the leaves at the tip of the branches. When numerous, they
frequently pupate in masses under fences and clapboards, or on
the trunks and larger branches of the trees.

The webs of the brown tail moth should not be confounded
with those of the tent caterpillar or the fall web worm. They
may be distinguished from those of the tent caterpillar by beiug
placed at the tips of the branches, while the tent caterpillar con-
structs its tent in a fork of the limbs. This latter insect rarely,
if ever, attacks the pear which is a favorite food plant of the
brown tail moth. The fall web worm, while often found on pear
trees, spins a large open web at the ends of the branches and
feeds within this web. This insect does not appear until after
the brown tail moth has ceased to do damage.

Precautions. This pest does a great amount of damage in
Europe where laws are enacted to hold it in check. The Com-
monwealth of Massachusetts has enacted a law looking to its
suppression in that state and made an appropriation and put the
matter into the hands of the Gypsy Moth Commission. Now
that it is probably locally established in Maine immediate action
should be taken to prevent its spreading. A careful inspection
should be made of the localities where it has been found.



NOTES ON PLANTS OF 18g0.
F. L. Harvey.

The past season was dry and the conditions unfavorable for
the growth and spread of fungi and only a few were reported.
The apple scab and potato blight were not as bad as usual. This
was due in part to the dry season and probably in part to the
greater amount of spraying done. There was not the usual num-
ber of weeds sent for determination and no new weeds are known
to have been introdu~ed the ~past season. Specimens of the
following plants, mostly sent for identification, were received in
1899. _

DLADDER cHAMPION. (Silene vuigaris). This plant seems
to be increasing as a weed in cultivated fields.

SILVERY CINQUEFOIL. (Potentilla argentea). This is a com-
mon plant on rocky ledges in Maine and is spreading along road-
sides in many places. It attracts attention on account of the
silvery pubescence on the under side of the leaves.

BIENNIAL EVENING PRIMROSE. ((Enothera biennis). This
tall weed, with bright yellow four-petaled flowers, is one of the
most common in the State. It seeds heavily and growing in
waste places is able to maintain itself. Its tall woody stems
covered with four-celled pods are a common sight in winter.

GOLDEN ALEXANDERS.  (Thaspium trifoliatum aureum).
This is a native plant and not reported before as a weed in fields.
It is a perennial plant, usually growing in the woods and prob-
ably will be easily subdued by cultivation.

HoperE-BUsH. (Viburnum lantanoides). This is a native
shrub, with beautiful foliage and attractive flowers. It is
worthy of cultivation. ,

CULTIVATED DAIsy. (Bellis peremmis). Like many other
cultivated plants this species escapes from cultivation and
appears in fields. It has not proved a persistent or bad weed.
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ORANGE HAWKWEED.  (Hieracium aurantiacwimn).  This
weed has been almost entirely destroyed on the college grounds
by turning the grass land where the weed was thick and harrow-
ing frequently through the season. Scattering plants in the
fields were pulled and burned and the ground where they grew
salted.

CANADIAN HAWKWEED. (Hieracium canadense). This is a
coarse, leafy-stemmed weed, growing fully four or five feet high
on good soil and bearing at the top a corymb of yellow beads.
It is nativeyand though sometimes found in fields, it has not
shown a tendency to spread like its relatives, the orange hawk-
weed and king-devil weed.

RAGGED XxNAPWEED.  (Centaurea Jacea). This fugitive from
Europe is common in some pastures of Maine, in fields and waste
places. The large heads and the fimbriated outer bracts make
it a conspicuous plant, sure to attract attention.

THE SAND BUR, BEAKED NIGHT SHADE. (Solanum rostra-
tum). The sand bur is reported as occurring in fields. This
objectionable weed has been found several times in Maine,
usually about where cars of western grain were unloaded. It
is more of a roadside weed in the West. It will probably not
maintain itself in cultivated fields in Maine.

THE RATTLE-GRASS. (Rhinanthus Crista-Gallt). This is a
bad weed in sandy lands along the coast. There is probably no
way to get rid of it, but by careful culture. It seeds profusely.

Reep Grass.  (Phragmites Phragmites). This grass was
received from Kenduskeag. It is rare in Maine, growing in
wet places, and so we record the locality. It is sure to
attract attention on account of its high and beautiful plumes. It
grows from five feet to fifteen feet high and bears a silvery
plume from six inches to a foot in length.



THE MAINE EXPERIMENT STATION.
Cuas. D. Woobs.

r

The Legislature of 1885 enacted the law establishing the
Maine Fertilizer Control and Agricultural Experiment Station.
The purpose of the Station was defined in Section 1 of the Act
(Chapter 294 Public Laws of 1885) as follows: “That for the
purpose of protection from frauds in commercial fertilizers, and
from adulterations in foods, feeds and seeds, and for the purpose
of promoting agriculture by scientific investigation and experi-
ment, the Maine Fertilizer Control and Agricultural Experiment
Station is hereby established in connection with the State College
of Agriculture and Mechanic Arts.”

This act was approved by the Governor March 3, 1885, and
early in April the Station was organized with a Board of Man-
agers consisting of :

Prof. Walter Balentine, Professor of Agriculture in the Maine
State College; Hon. Z. A. Gilbert, North Greene, Secretary of
Maine Board of Agriculture; Benj. F. Pease, Cornish; Hon.
S. L. Boardman, Augusta; and William Downs, Sebec. The
officers of the Station consisted of Whitman H. Jordan, Director
and Chemist; Jas. M. Bartlett, Assistant Chemist; Gilbert M.
Gowell, Superintendent of field and feeding experiments.

The Station was dependent for its quarters upon the hos-
pitality of the Maine State College. A chemical laboratory was
partitioned off from the main college laboratory and supplied
with apparatus. Part of the dairy room of the college was fitted
up with apparatus for use in experiments involving the handling
of milk. A part of the new barn just erected by the college
was turned over to the Experiment Station for feeding experi-
ments and was fitted up with stalls, scales, etc. Field experi-
ments were started by laying off about three acres of land into
plots, and box experiments for growing plants were also begun.
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While the principal object of the establishment of this sta-
tion was the maintenance of a fertilizer control, in the first
months of its existence lines of investigation were entered upon
which have been followed by the Station from that time.

Dr. Jordan was Director of the Station from 1885 to June
30, 1896, when he resigned to take the directorship of the New
York Experiment Station. Mr. James M. Bartlett was ap-
pointed assistant chemist at the establishment of the Station and
a year later Mr. Lucius H. Merrill was also appointed as assist-
ant chemist. Both of these gentlemen have been associated with
the Station continuously since their first appointment. Mr.
Gilbert M. Gowell was appointed superintendent of field and
feeding experiments and he still continues with the Station in
the department of stock breeding and poultry.

THE REORGANIZATION OF THE STATION.

The Maine Fertilizer Control and Agricultural Experiment
Station existed about two and a half years and issued twenty
bulletins and three reports, the former being published only in
the leading papers of the State and the later as a part of the
report of the Maine Board of Agriculture. Upon the passage
by Congress of what is known as the Hatch Act, establishing
agricultural experiment stations in every state, the Legislature
of 1887 repealed the law of March 3, 1885, by an act which took
effect October 1, 1887. It was expected at the time this act was
passed, that by Octeber first a station would be in operation
under the provisions of the national law. This did not prove
to be the case, owing to the failure of Congress to appropriate
money, and had not the College assumed the risk of advancing
the funds to pay the expenses of the Station, work would have
ceased on the date in which the old station law stood repealed.
As it was, work was continued until January, 1888, when the
station force disbanded to await the action of Congress. It was
not until after the passage of the deficiency bill early in February,
1888, that funds becameavailable for the payment of the expenses
of the year 1887-1888. Prior to this, the Maine Legislature of
1887 had accepted the provisions of the Hatch Act on the part
of the State, and at the meeting of the College Trustees in June,
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1887, the present Station was organized as a department of the
College by the election of a director and two other members of
the staff of officers.

At a meeting of the trustees, held February 16, 1888, a gen-
eral plan for carrying out the provisions of the Hatch Act,
involving the expenditure of $15,000 per annum, was presented
to the Board of Trustees and was accepted by them, and the
development and management of the Station under this plan was
placed in the cnarge of a Station Council, made up of the Presi-
. dent of the College, the Director of the Station, the heads of the
various departments of the Station, three members of the
Trustees and a representative from the State Board of Agricul-
ture, the State Pomological Society and the State Grange.

The Station Council meets once a year and out of town mem-
bers have their travelling expenses paid. At this meeting, the
Director and other members of the station staff outline the
work which has been undertaken in the past year and make
recommendations for the following year. Such of these as
commend themselves to the Station Council as well as sugges-
tions from that body are approved and the Director is instructed
to carry them out in detail. The appointment of members of
the staff i3 made by the Trustees, and the recommendations of
the Council are subject to their approval.

The Director is the executive officer of the Station and passes
upon all matters of business. The members of the staff have
charge of the lines of work which naturally come under their
departments.

RELATION OF THE STATION TO THE UNIVERSITY.

When the legislature accepted the Hatch grant, it made the
Experiment Station a part of the University. As the University
is a state institution, it (including the Experiment Station) is
under the same inspection as other departments of the State.
The agriculture of the University is organized as the College
of Agriculture, and includes both the instruction in agriculture
and the work of investigation. The Professor in charge of the
College of Agriculture is also the Station Director. Formerly
the Experiment Station had a farm of about thirty acres and the
remainder of the land was under the management of the Uni-
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versity. In 1897, the whole farm was placed under the man-
agement of the Station. Its accounts are kept entirely distinct
from the University and from the Hatch fund accounts.
Both the University and the Hatch fund make appropriations,
one for the privileges of instruction, the other for maintaining
the experimental work. By this consolidation there was made
a marked reduction of the expenses of the farm. After the Col-
lege of Agriculture has used what facilities it may need for the
purpose of instruction and the Experiment Station has used the
land and animals needed for investigations and experiments, the
remainder of the farm and livestock are handled for profit.

EQUIPMENT OF THE STATION.

The equipment of the Station consists of an office and lab-
oratory building 6ox25 feet and a wing 20x22 feet, constructed
of brick with granite trimmings. The basement and first floor
of this building are devoted to chemical laboratory purposes and
the upper floor contains the laboratorv of the veterinarian and
the station offices.

In this building there are thoroughly equipped analytical
laboratories for investigations of foods and feeding stuffs, fer-
tilizers, soils, etc.

The Horticultural Building consists of a head-house, three
green houses and a potting house. The plant covers over 6,000
square feet of surface and is used for the purpose of investiga-
tion and that of instruction. The head house contains the
offices of the professor of horticulture and his assistant, work
room, store room, and photographic rooms, as well as rooms for
the station janitor.

The Dairy Building is a wooden building 50x42 feet, contain-
ing on the first floor a butter room, a cold storage room, a
cheese room, a milk room and a boiler room. On the second
floor is a lecture room, offices, and a cheese curing room. The
apparatus includes hand and power separators of several differ-
ent forms, creamers, hand and power churns and butter workers,
cream and cheese tempering vats, weighing tanks, hand and
power Babcock milk and cream testers of different makes, Rus-
sell pasteurizing apparatus, milk aerator, and the other appli-
ances necessary. Power is furnished by a 6-horse power engine
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and by a baby tread horse power. This building is used by the
Station and the College of Agriculture.

The upper barn is 4ox100 feet. It has a solid stone founda-
tion, resting directly upon the underlying ledge. The tie-up is
on the south side of the main floor, and contains seventeen stalls,
solidly constructed of birch. The barn contains scales for weigh-
ing experimental cattle, bins for the rations of experimental
animals, rooms for grain, for storage and for digestion experi-
ments, and a silo. The walls and partitions are of spruce
sheathing.

The lower barn is 50x100 feet and has a storage capacity of
150 tons of hay. It contains a tie-up recently rebuilt, consist-
ing of twenty-six stalls of a new and improved pattern, two
grain rooms, two bull rooms, nursery, calf room, and silo. The
silo is thirty-six feet deep and will contain 100 tons of cut corn.
The basements of the barns contain manure cellars, store rooms
and pens for swine.

The other buildings consist of a hospital barn, 25x40 feet; a
two-story tool house, 25x60 feet ; a horse barn 30x40 feet; sheep
barn zoxizo feet; poultry breeding house, 16x150 {feet;
twelve poultry brooder houses, 8x10 feet. The farm contains
eighty acres under cultivation and about forty acres in pastures
and paddocks, varying amounts of which are used for experi-
mental purposes. The livestock consists (April, 190o0) of g5
horses; 32 cows; 20 calves and yearlings; 2 bulls; 48 swine and
pigs; 67 sheep and lambs; 500 hens. Part of all the above are
under experiment.

The Station has quite an extensive collection illustrating the
economic botany and entomology of the State. The Station
library conists of 1,200 volumes. In addition to its own books,
the Station has access to the scientific library of the University
and also to the State library at Augusta.

The Station is well equipped in apparatus, particularly that
which has to do with chemical, botanical, entomological and
horticultural investigations. The farm department is unusually
well supplied with modern farm machinery.
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INCOME OF THE STATION.

The revenue of the Station prior to 1838 was $5,000 per
annum from the State, and fertilizer fees, the total income being
something over $6,000 a year.

At present, the annual income of the Station is about $22,000,
$15,000 of which comes from the Hatch fund, something over
$5,000 from the fertilizer and feeding stuffs control, and the
remainder from miscellaneous business and sales of produce.
The State makes no appropriation for the State. Its funds
come entirely from the National Government and from fees and
sales of produce.

THE OBJECT OF THE STATION.

The purpose of the experiment stations is defined in the act
of Congress establishing them as follows:

“It shall be the object and duty of said experiment stations to
conduct original researches or verify experiments on the
physiology of plants and animals; the diseases to which they
are severally subject, with the remedies for the same; the chem-
ical composition of useful plants at their different stages of
growth; the comparative advantages of rotative cropping as
pursued under a varying series of crops; the capacity of new
plants or trees for acclimation; the analysis of soils and water;
the chemical composition of manures, natural and artificial,
with experiments designed to test their comparative effects on
crops of different kinds ; the adaptation and value of grasses and
forage plants; the composition and digestibility of the differ-
ent kinds of food for domestic animals; the scientific and
economic questions involved in the production of butter and
cheese; and such other researches or experiments bearing
directly on the agricultural industry of the United States as
may in each case be deemed advisable, having due regard to -
the varying conditions and needs of the respective states or
territories.”

INSPECTIONS,
In accepting the provisions of the act of Congress, the Maine
Legislature withdrew the state appropriation for the mainte-
nance of the Station, and thereby did away with the original
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purpose of the Station so far as it related to the “protection from
frauds in commercial fertilizers, and from adulterations in foods,
feeds and seeds.” In place of this, special laws regulating the
sale of commercial fertilizers, concentrated commercial feeding
stuffs and agricultural seeds, and the inspection of chemical
glass-ware used by creameries, have been enacted. The Direc-
tor of the Station is the executive officer of these laws; the
Secretary of Agriculture is the prosecuting officer. The cost
of the fertilizer inspection is borne by a brand tax, that of the
feeding stuff inspection by a tonnage tax and that of chemical
glass-ware by a charge for calibration.

DISSEMINATION OF INFORMATION.

The annual report and bulletins of the Station cover its opera-
tions and give a full account of all its work. Up to April, 1900,
the Station has published go builetins and 15 annual reports,
making a total of nearly 3,500 pages of printed matter. These
publications are regularly sent to about 8,000 persons resident
in the State, and 1,500 outside of the State. The special calls
for the bulletins require an edition of about 10,500 copies. The
Station has 2,000 copies of its annual report and 10,000 copies
are distributed by the Board of Agriculture bound with its
report.

Tach month the Station issues a special newspaper bulletin
giving the meteorological