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STATE OF MAINE. 

To the Honorable, the Governor and Council of Mdine: 

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 1900. 

B. WALKER McKEEN, Secretary1 

AucusTA, 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. vVALKER 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 clone. 

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 esta:blishment 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. Twenty years 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 vVater from the Eaves;" "Wastes of Liquid Manures 
through the Cracks in Barn Floors t "The Use of Muck as an 
Absorbent and Preventive of \Vastes," 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 
passmg. 

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 ,vorking 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 snbject matter trt:ated in them has a1ways 
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 hy 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 
sotp.e 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 iaid low and tried to hold 
their ground. 

The wool-gr.owing 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 ~tate 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 
resourceiS 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 paras,itic 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 we:re often win­
tered on the growth of the shrub, a generation ago, and two 
hundred ye~rs 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 London 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
il]g 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 ciimate 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 
~om bin ed. 

In the matter of food the Island sheep is better off than is any 
{ f his kind anywhere. Twice eyery 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 fior 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, com, or any plant or root, 
augments the earnings from the dairy or stock farm. I imagine 
thait 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 \vcll 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 believ,e 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 N arraganset·t island there were large 
flocks of them and they \vere then esteemed a most useful 
breed. He says they were loca1Jy called the Narragansett 
sheep. But it is not shown that they ever got south of Rhode 
Island. 

Let me again urge those who a·:e 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 kr1ow them fmm experience. Perhaps it 
would be well, in the first place, to tell you something- of the way 
we are situated in Fryeburg, and ',vhat we have to contend with 
in our winter road breaking. Fryeburg 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 hill•, of a typical New England 
town. Some of the roads are swept by the winds that come 
almost uninterruptedly from the \~rhite 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 wi111ter roads. \Ve 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. V../e began to think about something 
better to break .our roads with, and in 1888 we built our first 
snow roller. The following year we built two more, in 1891 two 
more, and last year 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 r,ear, making a chance for extra weight and a chance 
for a seat for the driver. They make a road, including the ridge, 
of about I I feet in width, wide enough for two teams to pass 
each other anywhere, and that is one of the g-reat advantages of 
t~ese 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. W.e have one roller· 
that makes a road I 3 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 amj flat, 
and I do not think they drift nearly as badly as they used to. I 
consider it very

1 
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 onlv 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 I have to go over and the occupant of the farm had 
not kiept the roadside cleaned up. The bushes had got quite 
high, and last Wl;.'('k 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 do\vn upon the river 
winding along, across a broad sweep of intervale, in fact across. 
Secretary McKeen's homestead, and the mountain range bey,ond. 
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, vve 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 t1) 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 $6oo 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 mo miles, open for about $6o,--6o 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 vvithin two days after a bad 
storm. I do not think I could give these rollers any better recom­
merndation than to say that after 12 yearn 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 II fee~ wide, for 
about $75. The frame should be we11 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 tmvn. 
We have one at the village, one at vVest Fryeburg, one at the 
north end of the town, one at the center, one at Ea:st Fryeburg 
and one in another neighborhood. And I would say that we 
are fo 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 g;o 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 leng;th. It is quite essen­
tial to make them as large in diameter because they roll much 
ea:s1er. 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 fonvard, 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 vvill 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 1110 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 you shovel but ·very little; is it your aim to 
throw tht: 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? 

Ans. The less side you get tbe better, in' 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 clamp 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. 

Que1s. Do you know of any firm that manufactures these 
rollers? 

Ans. I do not. \Ve 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 you 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 iike 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. \i\That 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. vVhere 
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? 
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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 niear 
together, within two or three inches, by having an iron frame. 

SOME ERRORS IN ROAD BUILDING. 

By J. A. Rom'.RTS, Norway. 

I have been asked to make some remarks on the subject of 
Good Road~. I 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 you can educate your children 
and fit them for the work they \vill 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. 1'hat 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 st::mes 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. Tn this case you 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 ypur hay. For the same pur­
pose you put in silos. They cost money, you can never get it 
back, but they keep your 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 vvas covered and after staying there 
24 hours it was skimmed, and my mother had all this large array 
of pans to wash e:very morning and every 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 pas~ing out in a measure and the separator is com­
mg in. We take the milk warm from the cow and put it through 
the separator, an~ 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 cost'S 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 your products and got them ready to 
sell you avail yourselves of the very best of wag-ons to take them 
to the market. Y 011 are doing all this to 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 vrnrld. You may not have to go to Portland 
or Boston to seek 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 transportation to the market where these goods are to be dis­
tributed is taken out. 

Let me give you 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_½ hours. I c-an make four trips, a day. An acre of 
com will produce something like three loads, so that reckoning 
the team at $3.00 a day, $2.25 ,vculcl be the cost per acre of 
transporting the corn to the factory. Now I have a neighbor 
who lives a longer distance from tbc factory than I do, so far that 
he can go only twice a day. "\'" on can see that to get an acre to 
the factory he has to work a <lay and a half while I work ¾ of 
a day. It costs him $4.50 an acre to get his corn to the factory. 
He is paying for transportation. \ Vhen the corn is there we get 
exactiy 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 To 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 snbject to transportation. 
They are 211 transported over our carriage roads, and not only 
tha[, 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 ,ve 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 1-:ost of the railroad charges. I have not fig­
ured this, but I should not be surprised if it were so. And this 
oost 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 Enrope. 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 v,;elfare 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 huil<ling 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. v\T e have many good 
roads in the State of Maine to-day, many roa1ds 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 will 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 wouid 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 m·edlessly, 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 a~:k ourselves what road or what 
portion of the road needs to be i:mproved most. I believe tfut 
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, bec,H1se many road commissioners 
are a little dilatory, and delay the:ir work until so late that they 
lose the benefit of it for that season. 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] after the land has dried, than 
in the spring. So I believe it ,vould be a good idea to have the 
law changed in that respect, and .give our towns the privilege, 
if not instruct them, to raise money 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-sense view of the matter to me is this: You should 
select the man in to,vn 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 ge:t a job or not. In many of our towns, men are apt to use 
their influence for the mar1 that will give them a iob 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 
you raise your crops. If you take a piece of land and cultivate 
it and do not drain it, ypu 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. 

/mother mistake that I have found is in the construction of the 
water-vvays. 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 buil<ler 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 mistakes1 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 narrmv road-wide roads are not necessary in most 
parts of the State where there is simply carriag-e 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 ,vill 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 t:1eir position, and if a carriage meets a loaded team 
it is impossible for the loaded team to tum out without risking 
tipping over, it cannot do it on acconnt of the shape of the road. 
If two loaded teams should meet on this road I hardly see how 
they would get out of the trouble. 

Another mistake that the road rnakers are making is in the 
material that is put into the roads. I saw a road built this year 
with a road machine ·which passed 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, all 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 vvaters 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 r~ads 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 
be.en 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. If there are cobbles in the road as the result of 
a shower or from anv 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

1 
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 ~hich 
there is considerable traffic, a road wide enoug-h for three teams 
to pass abreast, but a road which has sunk down in the center. 
The material has be<:n 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. I believe 
it is a mistake for roads of 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 someho,~ 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 fit1st 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 1say, "I respect those 
farmers, see 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 oue who knows nothing about it, 
not even the first principles. 

I have gone over these things because it has alwayis 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
nes,s, 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 vvant to say a little something on another line. An 
effort ha.is been made in this State for some years to provide a 
State highway commission. There is in the State of Massa­
chusetts today such a commission. That commission wa,s 
appointed to study the roads of Massachusetts and make recom­
mendations for their improvement. After the recommendations 
were made they were adopted, w·ith others, by the legislature, 
and that commission continued a'S 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 Jaw that provides that two-thirds of 
the landholders along the line of a mile of mad. or those owning 
two-thirds of the land, may petition the county officers for an 
-improved road, a.nd signify their willingness to pay ten per cent 
of the cost. Then the county commissioners. or the county: 
officials who have charge of the roads, 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 coul<l 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 pmdent: 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 .we 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 manv 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 m 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 stone \Vall oftentimes, and this strip of land, 
rough, in a state of nature, kcame 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 be no particular place was put upon the 
side of the road, and there the weeds and the bushes found a 
favorable place to grmv. Many of these roadsides are unsightly 
and scragg!y. The farmer of today is cleaning- them up. He is 
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 cool ~.hacle for the traveller in the summer heat; 
or possibly a few stray apple trees may be left, whose brilliant 
blossoms in the :-pringtirne, 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. To adorn and to beautify our 
roadsides not only gives pleasure to the passer by, but increases 
the happiness of onr 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 be 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 gra:ss or land which has 
been cleaned up, and that no obstruction should be placed in 
the way 0£ the man ·who desires to improve the loo~s of his 
roadside. · 

I hope that I have thrown out some thoug-hts 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 importanc~ 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 roads, and the improvement will 
follow. 

DOMESTIC ECONOMY. 

By Mrs. S. A. TAYLOR1 Fairfield. 

The terms domestic science and domestic economy convey to 
the mind of the bttsy housevvife, ideas of rather a hazy and 
indefinite character. In her mincl they are associated with par­
simony and self-denial, v.rhile in reality economics is as far 
removed from pa.:simony 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 rnle the house." No\v we who feel 
that the making of a home is in our hands must certainly,fincll 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 home.s, 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 tlwir 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 know 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 
1,"ight 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 g-irls 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 become housewives. Now in 
their little cottage homes how many times will they have prac­
tical need of their Greek and their Latin? But three times a 
day throngh 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 a·ware 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 twentieth 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 motheris and the daughters. 
Housekeeping has become a science and your daughters must 
learn its underlying principles, as they would those of any other 
profession. Then and not until then will our girls realize the 
importance and dignity of the housekeeper 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 sq'.uare walls, 
Tho' with pictures hung an<l gilded; 
Home is where affection cfalls-
Home is where the heart bm, 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 st;:mdpoint 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 East to West, concretely stated me.ans simply, 
the workingman's struggle for a higher standard of living. 
Do we, as women, realize the i:mportant 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 v,1e not tD 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 carhohydrates, consisting of starch andJ 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 our 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 onr health will suffrr. It is a lamentable fact that much 
more time and thought have been expended in analyzing and 
compounding a perfect and balanced ration for our animals than 
for our families. 

I fully realize that this subject is so commonnlace 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. Tile cream is only a heat-producing- or fat-forming 
element and nearly every particle of the protein and nourishment 
is left in the skimme<l 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 dig-estible 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: 
,vhen you boil eggs d01lt boil them,. This may seem rather con­
tradictory, but put the eggs into plenty of cold water and let 
them just come to the boiling point, and if you want a rare egg 
you ,vill have it in all its perfection. If you desire a well cooked 
egg, let them stand in the hot ,vater from _1 to IO 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. 

\Ve have been tanght that vegetables contain but little food 
value, yet 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 col<l water an hour before cooking, we 
waste quite one-fourth of all their foo<l 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 wi11 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 econormc 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, yet 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 foe 
cmsty 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 hardened 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 beef fat into an iron fry pan and 
heat very hot, then carefully hold the roast in ypur 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 thinkis 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 eaten by the Swedish people. 
It is ma<le 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, an<l when I asked the kind-hearted Scotch 
gentleman who procured it for me, if it was genuine Scotch oat 
breacL he answered: "Soortainly, soortainly it's gee-u-een 
Scootch ooat cake, made by my oon oold moother from Scoot­
lan<l.·'' This old Jewish loaf, I am told, is made exactly as the 
J e,vish . 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 fod a nmltitude.* Many people obiect to the slightly 
aci<l taste that comes from combining yeast 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 11:akes a finer 
flavored bread 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 you to test my bread. 

To make six small loaves ( three double ones) take three 
pints of very warm water, 95c is none too warm (for yeast 
thrives best at a temperature of from 75 to 90°), 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 an<l 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 un~il 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." 

T n winter make this sponge at night and put it where the 
temperature will not fall belo,v 65 degrees; in the morning it 
will be light and full of air. Stir in what flour you can and 
then comE·s the real art and srience 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 sbown as well as Mrs. Taylor's own make. 
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bread kept at a temperature of i5° or a little more, it will be 
ready for the tins at from 8 to 9 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. 

\Nhen very light, hake in a rather hot oven until thoroughly 
done, for an under-done loaf of bread will cause more indigestion 
than t\vice the amount of any other poorly cooked food. One 
more point, nevPr turn the br12ad 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 1said from a culinary point of view, yet 
domestic science would he 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 eJQpenditure of money. 
1'oday 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 neeus and gratifies our tastes and desires. Were gain 
the only object in view, Yve 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 ideal'S that duster 
.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 1.x1e 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 
pfows 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 _posisible standard. Gov. 
Hoard when he addressed the National Congress of Farmers 
at Faneuil Hall about a year ago, told them that the greatest 
<lrawback and hindrance 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 
hi$ knowledge with his hands and "knows what he knows," 
even so has the farmer's wife in her year'S 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 be included in the program of every 
farmers' institute, until this feeling of preiudice 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 
th~se 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, becau~e when the fact was called t0 the attention 
of the dty government that you were to be here they at once 
authorized and instructed their representatives to invite you to 
this hall and to tender you 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 wm call the last 
time you came the best time you ever had anywhere in your life. 
Ladies and gentlemen, accept this as the 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. BURLEIGH, President of the Board of Trade. 

Mayor Lane hc1s so cordially and so well extended to 
yon 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. WINSLOW, 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 
Board 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 butterr than they 
were a year agp, 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. \Ve 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. \i\Thile necessarily there must be a g-reat 
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 sulbject 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 cnnditions 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 years. 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 la~t year. Last year we had 143,000, in round 
numbers, and this year 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. vVe have some 26,6oo 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 cow·s. This g-ives 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 qnite an industry; a number of them are employed in sup­
plying private families; quite a number are used ro 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 especially1 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 employed 
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 fbeing 
disposed of in some other way. 

We hci.ve 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 



DAIRY MEE'rING. 45 

was sparse, where there were not covvs enough to make a busi­
ness that was not too exp<::nsive. 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 vve 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 
among the patrons and sent to market by each individual, or 
else the milk has been bonght 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 selling, 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 y,ears 
ago we hardly knev.r anything about it. This year the output 
is one-third more than last year. 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 the 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 ~nd 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 hngland. 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 g-etting 
the most out of it, and it is right they should. They are selling 
cream from $1.10 to $1.20 a gallon, that would produce 90 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 bnsiness. They have put a great deal of 
labor and thought into it. and they have been a:ble to pay the 
farmer, because of the profit they were getting- throul.!h 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 mostlv 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 vvork. I query whether we are not 
pursuing butter making a little more than we ought. We import 
cheese, ;:nd 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 broug-ht 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 9q ¼ 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 Eng-land. 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 hig-hest 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 99_½, 
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 throug-h those machines and 
separating t.he 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 dovm 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. \Ve 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. vVe 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 doin,g- 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 creameries 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 not charging it all to the creamery 
managers, because the farmrrs 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 tn 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 vv0rk, 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 vve 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 butter 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, but we are never going to get ahead very 
much until we get beyond this method of collecting cream. 

The matter 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 oi 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 compete 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. 
Each 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
ti~ns until they thoroughly understand them. and then agree 
that they will attempt to pro<lnce a butter that shall be uniform 
in every insitance. 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 furn!shed, and having- cream that is uniform 
in its condit10ns, the butter maker will have little difficulty in 
making butter of high qnality. He can readily control the 
color, the salt and the grain, and when we can have a quality 
of butter that is uniform it ,,·ill have some chance of recognition 
in the markets. 

There is another feature of the work that will be benefited 
by the as,sociation of our creameries, 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 aclYantage 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. I think that there has not been as much business put 
into our association since it ,vas 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 te~ting 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 30th dav, he 
does not believe in it~ 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 ,vas 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 cn~amery. 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 cr~ery. 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 I 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 becat1se 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 onr 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 in<lnstry 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 
m 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. V\T e 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? Vv e have at our institution an opportunity for educating 
men for <lairying. 1N e 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 dairy,ing. 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, an<l 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. \Visconsin wanted $6o,ooo 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. Wh~ 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 them. They do not believe in the industry and do 
not believe in themselves and do not send their sons to get the 



DAIRY MEETING. 53 

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 strang-er and talk over 
their business. Every 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 o,f 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 carrying capacity of their farms, and are 
alive to those questions, and they cannot g-o 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. Fortunate:l:y, 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. Our 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 shm,v 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 education to us so that we can do better work and be 
better men and provide better for our families and ourselves, 
I am just as sure as I am that I am talking to you that the 
legislature of Maine will give the people any,thing the people ask, 
within reason. Thirty-five hundred dollars is not enough to do 
this work along ali 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. 
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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 ra:pid 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 y,oung, 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 bccom.:s jelly-like. Use a spoonful at first and 
gradually mcrease. r"flilk should always be fed at the tempera­
ture of freshly drawn milk. In its early day,s 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 
il will thrive. Many farmers feed skim-milk to their calves 
until they are a year old or even older. 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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l')WA S'I'A'I'ION 'I'ES'I'S. 

Calf ra1smg 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 90 degrees. The chief ohjcct 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, 1 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 oil meal 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 I .43 pounds. The gravity skim-milk tested 
.6o 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 bree<ling sows, raising 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, IO 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 pensJ 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 csix months of age we beg-in to use corn­
meal, a little at first, and gradually increase it until the point 
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is reachcci when they will tat no more. They are sold at six to 
eight months, when they are expected to weig-h 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 pr0fit 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, TO pounds phosphoric acid and nine and one­
half pounds potash. 

Prof. Henry, at the \Visconsin Station, conducted 19 trials, 
with 88 pigs of all ages, to determine the value of separator skim­
milk when fed with corn mf~al. The proportion of milk to meal 
fod 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. Th<' cmv yielding 5,CXX) pounds of skim-milk 
would produce an equivalent of 19 bushels of corn meal, and 
if the meal be worth so 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 covv as worth from 8 to 12 dollars, 
to feed to pigs. 

It may be stated that Scherenfound that 1,613 pounds of sweet 
skim-mil~ made 100 pounds gain, while 1,545 pounds of sour 
skim-milk produce<l the same gain, showing- the sour milk as 
being a iittle 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 prodnce 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 lhe fo'Jd that the co,v eats that is produced on 
the farm, the nearer to perfect success the farmer has reached. 
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To 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 
y:et 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 G1w. M. WHITAKER, Boston. 

Imagine a young man with a small dairv herd and no 
experience starting to build barns adapted to his needs. 
Then imagine him a.s the years go by, as he accumulates 
experience, as he is successful, and as his herd increases, 
enlargi11g 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 building-s that will answer 
his purpose; but 1hey will be entirely different from what they 
would have been couJ.d r.e have started in the beginning full 
fledged as to experience and capital. This illustrates, in a way, 
the condition of our dairy la,vs in Massachusetts. Away back 
in the early 'Sos 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 legislation, something almost every winteT, 
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 enforcem1:nt 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" vv;is 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 a·ssist 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 methods 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. Th·e 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 seem necessary .. The Secretary of the Board of Agri­
culture :ittends these monthly, meetings as the se~retary 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 dollar,s 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 been 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. 

Miassachusetts 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 agricu!tural 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 J onrnal of Proceedings as a "Dairy Bureau 
Bulletin." At another time, when it had a butter exhibition 
we furnished the experts to 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 knmv a friendly feeling exists between the 
members of that association and our bureau. 
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Since I have been conriected 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,-fonrth, 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 
tha,t kind was ever tabulated or put into shape for permanent 
preservation. During the past year, our 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 connsel 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 $mo 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 wrappmg 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 g-uests in hotels or 
restaurants where oleo is served. Our 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 
law, which prohibits the selling, exposing for sale or having 
on hand with intent to sell, any imitation of yellow butter. 

Massachusetts' milk lmv prohibits the adulteration of milk, 
and also the selling of milk not of standard auality. 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 year 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, fot 
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 
1s 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. I will mention one for purpose 
of illustration. One of our detectives went into a store in 
W orcest~r, 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 commodjty. He made a little investigation, and 
found that the barrel revolved 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 h,ence 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 
wk:mld reach a town in Norfolk County in the early part of 
the evening and would put up his team at a livery stable 
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 
1he 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 £or 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 foe 
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 t0 convict the man in the state courts and then 
he had the United States Government to settle with. While 
much patience a11d 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 mnch 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. vVe 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 clone 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 eslSential 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 \vithout breaking the seal. This box and tag are then 
delivered to the chemisit:, 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 
tio 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 ca1se of ''intent to sell." 
Finding imitation butter in a st01·e, with other merchandise and 
the paraphernalia of doing business, is p1rima 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. 

vVhen 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. 

\\Then these casE"s come up in the lower courts I appear and 
prosecute them. Although not a la·wyer by profession, heads of 
departments prosecute in the district courts the cases in which 
they are interested. For a while we hired lawyers, but we soon 
found that a person who had studied thoroug-hlY. the dairy laws 
of the state, who was familiar \vith all of the court decisions 
bearing upon them, and ·who had had some court experience, 
could do just as well as a lavtycr who might be very eminent 

5 
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in all-round ability hut was lacking in that particular qualifica­
tion. We find little difficnlty in winning nine cases out 
of ten. If the cases are appealed to ithe 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 somethin~ 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 memor_v from any original memoranda made at the time of 
the event about which he has to testify. He states the facts 
gwen 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 then:: 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 no defence 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 dealeT to tell. 
The whole gang is thoroughly dishonest, and our experience 
has included hvo perjury cases. 

\rVhen an oleomargarine dealer is found to be a law-breaker 
he has usually violated four or five lawlS, 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 cannot bring seven complaints. In bringing a case into 
court ,,ve 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 sta,tes iudges 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 la\vs are violated we bring one case. 
Hence this multiplicity of offences does not avail us in piling up 
convictions. 

Formerly it was my practice, whert 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 shovved me, however. that the dealers 
had the advantage in defending themselves against such a 
charge, for I was requin~d to prove beyond a reasonable doubt 
that butter was ordered, while the slick dealer wnuld say that 
he understood 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 ancl shcl\ving 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 mna1ly alleie that the defendant had in his 
possession, ,vith intent to sell, milk not of standard quality. The 
usual adulterant of milk is water, but it is easier to prove 1that 
milk is not of standard quality than to prove that water has been 
added or ithat it has been partially skimmed. When we find 
preservatives or coloring matter ,,:e allege adulteration, and 
there is no trouble in proving it. 

In one instance \Ve lost a case through rather a remarkable 
m1ing 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 •1cooking 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 hote! cases, under the anti-color 
law. I simply charge the defendant with selling, or having in 
his possession with intent to sell, imitation of yellow butter. 
The inspector testifies that he took a sample of something that 
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looked Eke butter, an<l 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 negaJtive; we do not have to show 
what the substance was, but that it was not butter. 

Although there is considerable difference of opinion ~mong 
the judges and jurors in JVIassachusetts in reg-ard ito 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 commerce might be paralyzed, and that 
a long-suffering public vmuld be never secure of protection 
against fraud as long as the article was sold under the fiction 
of an original 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. I wish we could get into the habit of using the word 
"oleomargarine'' less than we do and using the expression "imi­
tation butter'' more. Oleomargarine as such is primarily a mix­
ture of tallow, lard and cottonseed oil, all of them wholesome 
food products an<l against which, as such, we are waging no 
warfare. But when the spirit of commercial g-reed colors this 
product, put~ it in butter tubs, makes it inro 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 fig-hting a commer­
cial fraud, which is sold dishonestly in most cases and at a profit 
of 60 to roo 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 
mi]k 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 
commissioner of internal revenue. He stated that in Rhode 
Island, where th~re are no restrictive laws. the consumption 
of oleomargarine last year was a little over eight pounds per 
capita, while in Massachnsetts it was only .7:) of one pound. 
The lavv 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 Massc1.chusetts 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 vwrk 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 knm;v to ,vhat 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. For instance. take the matter of 
fruit this year. We failed to get the exact standing- o;f 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 jnst a little later in the season. Now this 
dairy interest, as we ,vere 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, commis,sioner, 
if such an office could be created, or if we could have some 
person designated as snch 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 
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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 vvonlcl need some law resembling the Massa­
chusetts law, or a portion of it. Perhaps Mr. ·Whitaker could 
give us some points as to what wo11ld 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. WHITAKER-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 m 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 la'N is violated, although they 
do violate the sp1rit 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 about how much the oleomargarine costs 
these public institutions? 

Ans. The wholesale price to the dealers is in the neighbor­
hood of from r 2 to 13 cents a pound. If they sold it at the 
profit that can be made on bntti:r it would get to the consumer 
at about r6 cents a pound; and if it were sold to the consumer 
at about r6 cents a pound it wnuld 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. \Ve 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 roo per cent, 
and it· is that exorbitant profit that induces so many people to 
enter the ranks of la'"' violators. 

Ques. Would a h:n-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 
wonld. 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 qnestion that has interested me a good deal, and as Prof. 
Jordan is here I would like to hear what he would have to say 
on that particular point. A number of chemi,sts. including Prof. 
Goessman and Prof. Johnson of Connecticut.· have said things 
as to the food valne of oleomargarine and its wholesomeness,­
statements that I helieve 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 Nevv England knmv those two chem­
ists as being absolutely honest, reliable, straightforward meµ, 
but some of the dairy publications in the West have been abusing 
them, calling them corn cnre 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 seems to me it is the case of 
the shield with the two sides. The abstract mixture of la'rd, 
tallow and cottonseed oil. has a value, and our friends are exceed­
ingly unwise in (:alling these chemists fakirs. etc. But I do 
think that such chemists speak a little unwisely in speaking 
from the abstrac~ four walls of a laboratory. I would like to 
hear from Prof. Jordan, whom we all know as an honest and 
reliable man and a good chemist. 

Dr. Vv~. H. JoRDAN--1 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 cligestihle. 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. Possibly 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 iIIegitimate 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 wilfuIIy 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 yourself. 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 in justice 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 aIIowecl themselves, because of popular clamor, to 
accede to things which are not true. 

Qnes. 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 weII 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 so!d 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 wilI 
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 there is no trouble in finding it and 
in getting conviction vvhen it is found. 

Prof. Wooos-Once in a while we receive letters that 
would seem to indicate that there is more or lesE" 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. vV HITAKER--There is a very strong feeling on the part of 
many in Massachusetts that Maine cr1;:am is doctored with pre­
servatives, and ,vhen I tel1 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. Gu1<.LF.R-I was much intf'.rested in what Dr.Jordan had to 
say to us, and in the main I agree with him. I fullv 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 I 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. -v-vr e 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. JORDAN. 

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 b_y 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 ag-riculture 
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 your 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 arc 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, ler us clear th.e ground for its further discussion by review­
ing the conditions under which the agriculturist of to-day is 
carrying on his work_, conditions ,vhich 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 nnprogressive 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 means ~nd methods. If he takes up his 
family paper, that curious compound of accurate and inaccurate 
inf6rmation 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 nev,; fertilizers and feeding stuffs and 
.spraying liquids, in fact the farmer holds in his hands a modem 
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 insecticides and numerous forms of 
apparatus for applying these. In the winter the farmer attends, 
-0r shonld attend, the farmers' institute, vv here 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 common-sense and science. When the rural delivery 
postman stops at the door he leaves the station bulletin, on the 
pages of which is found useful 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 expressC::d 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 th': arts, agricultnre not excepted. The facts and prin­
dples of sdence 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 ~ight without an eye to see,. 
so there can be no appropriation of those facts and principles. 
,vhich are the fruits of study and investigation by those who 
are both deaf and blind inte1lectually. We are indifferent to 
that which we do not comprehend. Let me illustrate. 

Severai 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 knov,.· what he is buying and to protect him 
against fraudnlent 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 rnmrnnnities 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 rnral people, but it must be read with 
discrimination. To accept its teachings without close scrutiny 
of the basis upon '.vhich they rest would cause serious mistakes, 
and how shall the rearler always discriminate unless he has 
some acquaintance ·with the fundamentals of agricultural sci­
ence? 

Even station bulletins, writtP.n 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, apflied 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 agenctes. A few may purchase books and method­
icaily 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. \Ve should seek to 
create what may be called a movement of thought which shall 
bring the individnal 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? Y ot~ have, and I can wish nothing better 
for your State than that this institution shall be crowded beyond 
the full measure of its resonrces with those who seek to study 
science in its relation to agricultnre. 

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? \Vhen 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 g-o 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 reasons besides the limitations of space and 
means why not only young men ,;vho 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 colleg-e because it has. 
no more agricultnral 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 g-rand work for· 
agriculture and our rural people by educating- leaders, dissem­
inating information and promoting investig-ation. They have· 
directly and indirectly brought into existence a new literature· 
for the farmer and have aided pm,verfully in creating confidence 
in science as a utility. It is time, nevertheless. to openly and 
frankly acknmvledge 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 : (I) the farmer sustains intimate 
and practical relations with the laws and forces of the material 
world; (2) \Ve 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 yonng 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 ,vhich 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 daug-hters of the farm 
have access. It must be an effort, too, that has behind it the 
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sanction of lavl 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 <levise 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 objectic,ns. 

'\'!i./ e 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 <lone 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 0f 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 neces-sary for 
ordinary business, to know the simple facts of geography and 
only the simple ones, and to understand 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 rnral people? 

Are not the intricacies of the soil more important than those 
of advanced mathematics? vVill 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 th~ lifr history of the species of plants and insects that 
are either beneficial or in jnrious? 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 accnsed 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 characte:rize 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 ,vith 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 ns 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. Language 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 biology have in them great training value. 

No man is wise enough to divide the field of human knowledge 
into the useful and the ui-eless 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. I 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 pnmote 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 fe:el 
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. 

It is also asserted that the teachers of our country schools 
arc 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 be 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 actnal experience with untrained teachers, lack of proper 
text-books, insufficient funds and extreme conservatism. He is 
like so many who advocate reform, he condemns what exists 
without offrring something better which it is practical to adopt 
as a substitute." 

I 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 I 876 I 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 dis,sected 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 ,vay: I sent for a dozen copies of 
Nordhoff's Letters to Young Americans and once a day those 
big boys and I talke<l over some of the problems, relating to 
political economy and citizenship, crudely to be sure, but without 
doubt profita1bly. 

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 }Eneid, Algebra, Geometry and Rhetoric, and 
there was keen enjoyment for both teacher and pupils in the 
exercise of the intt>llect ·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 a.s 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 physiofogy 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 thejr understanding- of the duties 
and responsibilities of life would have been much broadeT. 

There is in the state cf New York an academy located in the 
midst of a rural people which is patronized almost wholly by 
country boys and girls. Its 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 
practicable to introducf' into my school the study of science in 
its relations to rural affairs t' It at once occurred to me, Here 
~s 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 he made the subiects of modem 
edncation. 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 your 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 soc1al 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 a11 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 hig-hest standards 
of excelk:nce, 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 g-reatness 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 commonwealth, 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 ultiUlate fail­
ure. This is 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 
addres,sed 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 onr 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 in 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 kam from 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 harmful 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 not 
unaware. This shadow <larkens our perceptions of right, clouds 
our vision of duty and must he regarded as the primary source 
of much that we deplore in our business and social conditions. 
Do not think th2.t I 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 valt1e 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 appear:; 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 fr0m the right standpoint. 

This pervading secular ~pirit 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 nnder banners on which have been 
inscribed tariff and free trade, gold and silver. This has not 
bf'en so because there have existed no pressing- moral issues but 
because this secularism has invaded caucus and convention and 
forced itself to the front. To 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 0f "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 bten making allusions of a general character, 
which is the most comfortable ,vay of discussing uncomfortable 
questions. The shaft aime<l at no concrete example of evil is 
easily parried. It is whtn 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 manufactnre the necessities and luxuries 
of life? I do not ref er alone to the patent medicine trade and 
other commercial efforts of that ilk where we have come to 
eX'pect 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 
jnggle 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 isGued by the Maine Experiment Station on the composi­
tion and cost of cereal breakfast foods. 0ne 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 mealH 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 he 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 consmner 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 anr, all considerations of business honor 
are sacrificed in an attempt too often successful, to deceive the 
public. 

Then there are business practices where silence and not adver­
tising is most fitting. I refer to food adulteration. \Vhat can 
more emphatically proclaim a blunted moral sense than the sur­
reptitious introduction into our foods sometimes of substances 
which cheapen and sometimes of antiseptics which are a menace 
to hum::in 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 a~ the social board, 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 ~nd 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, oysters, catsup, preserves, jellies and 
other foods. In most cases these adulterated foods are sold for 
pure articles and rhe labels utter a falsehood. 

When charged with these things the rotund and complacent 
business man tells you that yon 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 m2.rket value than the truth? Then the lie 
we must use. \Vhen New York cheese is the standard, all 
cheese must hail from New York, even if the brand be stolen. 
When Vermont butter hac1. 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 worl<l 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 cor.1bination of which he was the representative were in 
accordance with sound business ethics, he w:as reported to have 
answered, "I don't care two cents for your business ethics." 

But why say more? Perhaps you will ask, \Vhy 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 wheTe 
these practi(:es 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 f)e(.~ause in the remedies which may be 
applied the farmer has the same responsibilities as other citizens. 
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Let us look a iittle 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 vanitir:s, 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 0f getting and saving. Moreover, 
have we forgotten the experiences of our creameries and cheese 
factories in buying milk and clo 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? I 
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 v.:hich is in harmony ,;1,rith facts as known by 
New York shippers. 

But I will desist. Already I feel like apolog-izing to you for 
such a display of the worst side of our business methods, espec­
ially when there is 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? \Vhere lies the remedy? Not in any 
one influence or effort, certainly. More than this, it is useless 
to expect 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 strnck 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 tim€ 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 fnnrlamentals of a liberal education. Vv e 
fervidly exalt the little red schoolhouse as the conserver of our 
democratic ideals and libe:rties. Vv e 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 one 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 an<l 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 
ruies 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 schools. 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 principies of 
ethics are not out of place in a course of study, for the obliga­
tions of the individual to his neighbor, to g-overnment 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 
ey;es 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 St=:cular 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 standanis by which we test their fitness to 
give sound education should include more than a mere knowl­
edge of facts or an acquaintanct' 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. If this is to come to pass, it behooves us with 
patriotic zeal to lay brci:id and deep the solid foundations of truth 
and noble idea.ls upon which shall he built the ever enlarging 
structure of a twentieth centnry civilization. 

SOME RECENT INVESTIGATIONS UPON THE 

SECRETION OF MILK. 

By CHAS. D. WOODS, 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 hy 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. Each gland ordinarily has two 
teats on its lower side through which the milk may, be drawn 
from that particular gland. Each 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. Each of the gjlands 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 go~s 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, casc=:in, 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 glancls, and this effects the secre:tion 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 usnally 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 secretE'd 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. \\Then 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 ud<ler 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, ::i.s 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 
covv, 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 
Ba:bcock 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 globnlar form and the size of the fat 
globules in the mi!k an" 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 general rul-:'. 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 globules. A~,snming 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 138,2rn,ooo 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 rt'al cause being the variation in milk produc­
tion. If this is trne, and the hypothesis is well supported by 
observations, the methorl 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 transndation of the fat, as it may he and usually 
is very materially changed in character by the alveoli. 

THE REGULARITY OF MILK SECRETION. 

With the idea that the fatof milk was the result of the breaking 
down of the cells themselves, the thoug-ht 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 S A. M. was the same as that secreted 
from 5 A. M. to 5 P. M_ The average amount of milk in these 
trials and its composition is shown in the following- table: 

Yield ................ . 
Water ................ . 
Solids ................ . 

· Fat .................. . 

Morning's milk. 

. 700 lbs. 
86.25 per cent. 
13-75 " 
4.26 " 

" 
" 

Night's milk . 

. 696 lbs . 
86.39 per cent. 
13.61 " " 
4.22 " " 

This and similar stndies 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 

7 
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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 1'.HE FA'f 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 N C'W York Statio1:1 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 io<lin 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 more 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 yield of milk fat during 
the ninety-five days -.. vas 62.9 pounds. The food fat eaten during 
this time was r r.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 tf1e focd fat. 

The milk fat couid not have come from previously stored body 
fat. This assertion is supported by three considerations: (I) 
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, ,vhich, because of an increase in the 
body weight, would have required ,the imnrobable 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 £nm this amount 'Jf 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 influenced 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 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 THE NERVOUS SYS1'E:VI TO MILK PRODUCTION. 

Can the brain or nervous system of a cow affect her yield 
0f 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 knovrn, 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 thr calf. When cows are milked one 
teat at a time, both the yield and quality, at least for short 
periods, are decidedly affected. 'rhe 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 seeme<l 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 to 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 pro~ess of milking in itself is without effect on milk 
production. Frequent milking, within cerfain limits, may result 
in an increased production of milk, not through the act of milk­
ing itself, but through the emptying of the glands. 
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E:FFECTS OF TEMPERATURE AND WEATHER ON MILK SECRETION. 

The effect of warm qttarters ttpon 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 th( 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 ,vann stable. \Vith moderate artificial heat 
better v~ntilation can be secured, without making- the stable too 
cold for the comfort of its occupants, than is possible without 
artificial heat. 

In experiments upon the effect of warming- the water used 
for cows, it was fottnd 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 ba<l weather as in fair weather, and that when 
the storm is over they 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 pcmnds of butter fat produced. 

EFFEC1' OF EXERCISB AND FA'l'IGUE 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 ,vater content of the milk. as the milk was 
more concentrated when the cows were worked. The principal 
effect is on the percentage and total amount of fat, ~both of which 



102 BOARD OF AGRICULTURE. 

are increased. There is a dec:rease 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 mount~in, and the milk analyzed for a number of 
days before and after the trip. These experiments were made 
on different cavvs, in different parts of the country (Germany) 
and nnder 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 becond milk­
ing. The water content <kcreased 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 rfecreased in the first milking- and usually rose 
again to the normal iP the second and following milkings. The 
ash content was noticeably high<"r in the first milking after the 
trip, and then sunk to the normal. 

In two cases the effects of fatigue are reoorted 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 \Vas 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 1tends to lessen the milk 
flow temporarily! tn 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 i:ontinuation of the conditions for the cows to adapt 
themselves to the change and gradually. return to their usual 
secretion of milk. 

COMPOSI'fION 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 papu, 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 sec:m to be iustified by observa­
tions which have been made ,vith a large number of cows of 
many herds for numerous periods of lactation:* 

All cows shrink in quantity of milk as they g-et farth~r from 
calving. If they are farrnw, this shrinkage in quantity is 
accompanied by almost no change in quality, even until they 
go dry, provided_ they are still farrow. If they 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 iust before the cow 
goes dry. 

The milk of a cow for the first fe,,v 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 to day, the quality rising and falling 

* A quite full discussion of this subject can be found in the report of 
the Vermont Station for 189.5, pp. 157- 186. 
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without apparent cat!se. Such changes are usually ,vithin one 
per cent of fat, but it is probably possible that cases may occur 
of a doubling in the richnt:'ss 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 covvs from day to day: The 
mornings' and nights' milk of a Jersey cow was analyzed on 
eight consecutive clays, 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 analyses of the mixed milk of a herd of thirteen cows for 
a period of thirty-two days. The percentage of fat ranged from 
3.63 to 4.59, an average of 4.19, and the amount of fat from 
6-48 to I r.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, beg-inning 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 QI,' FOOD ON QUAN1'I'fY 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 uncier 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 r,ooo nounds of live 
weight, 2.5 pounds digestible protein and sufficient digestible 
carbohydrates and fats so that the ration shall have a nutritive 
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ratio* of I :5-4. The standard suggested by the Wisconsin 
Experiment Station call.s for 2. IS pounds dig-estible protein and 
sufficient fats and carbohydrates to make a nutritive ratio of 
I :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 I :5.6. Jl.l.st ,vhat 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 its 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 fio\v increases regularly with the increase of watery 
foods u:1til :the water is carried :ibove 100 pounds per moo 
pounds live weight a day. To avoid misunderstanding on this 
point it should perhaps be added that the results of experiments 
against feeding meals ,vet up with water ("slops1

') seem to 
show a decrease in the milk yield ,vithout affecting the quality 
of milk. In the case of cm,·s changed from barn rto pasture it 
bas been repeatedly found that there is a marked increase in 
milk flow notwithstanrling 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 f ceding of corn fodder is marked and well known. Time 
and space will not permit a summary of the work along the 
1ines of the effect of foorl upon the quantity of milk secreted, 
but the following results are typical of the reports of most exact 
feeding tests on the subject: 

1EFFECT OF RATIONS OF VARYING NUTRITIVE RATIOS ON '£He 

SECRETTON OF MILK. 

The animals were fed in four periods. First, the nutritive 
-ratio of I :8.2; second, the nutritive ratio of I :5-4; third, the 
nutritive ratio of I :4.3; and fourth, the nutritive ratio of I :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 
rnme amount of dry matter and very nearly equal amounts of 
digestible non-nitrogenous matter. Cows were milked three 
times daily and daily analyses 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, 
oe 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. 
\Vhen in the fourth period the cows were chang-ed 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 is possible by rich feeding- to maintain a 
yield of milk and fat ,veU up to the end of the period of lacta­
tion, and that on the '.vhole liberal rations, and especially, rations 
richer in protein than Wolff's standards were the most advan­
tageous. 

LEHMANN'S STANDARD RATION 1-<'OR 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 yet 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. \Vhatever the explana­
tion, the fac:t seems fairly well established tha_t a liberal supply 
of protein is favorable to 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 
ha~ 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
<mt milk yields are as follows : 

Milk per cow Carbo- Nutritive 
per day. Protein. Fat. hydrates. ratio. 1~ 

II lbs. I.6 lbs. .3 lbs. 10.0 lbs. 6.7 
16 " 2.0 -4 

,. 
ll.O " 6.o 

22 2.5 " .5 
,:, 

13.0 " 5.7 
27 " 3.3 " .6 ,:i 

13.0 " 4.5 

fTFI:C't OF FOOD ON QUALI'tY OF MILK. 

The question of the effect of food upon the composition of 
milk has called forth a variety of opinions and much experi­
mmtal 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 PERCEN1'AGE 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 
imnfficient. The cows lost in weight, and in some cases there 
was a slight shrinkage in yielrl of milk, but the composition 
remained practically unchanged, indicating that it is the flesh 
of the animals that first dedines 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 illustrnted by observation upon cows in Norrland. During 
the period from January to l\fay, Norrland cows are in general 
feel 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 I. IO to 4.6 per cent, 
with an average c-f 3.25 per cent of butter fat. In discussing 
these results the author crmcludes that the fat content of milk 
cannot he increased at ,:vill by increasing a normal ration, but 
on the other hand that' 1t 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 PE'.RCEN'I'AGE OF FA'I' BE RAISED BY LIBERAL FEEDING? 

Up to the publication of a paper by Soxhlet in 1896 there was 
little ,iiversity of opinion among American investigators on this 
subject. It was generally accepterl. that the addition of nutrients 
to an already normal raticn would not increase the percentage 
0 1f 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 ana exact records of the nercentag-es 
of fat have been kept. These tests have been made with all 
kinds of feeds and vvith a very general ao-reement that chang-es 
of feed when cows were previously \vell 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 says 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 r6r lots. 
on ten estates in different parts of our country) it has been 
fonnd 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 ag-ainst wheat bran or 
shorts ; gram and oil cakes have been fed against roots, or root. 
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 
com positron. 

The consensus of American investigators on the effect 0f 
different rations is ;]lustrated in the discussion of the resuLs 
of a feeding experiment which may be concisely 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 uer­
man investigator published a brief account. without giving the 
data, of experiments in which the percentage of butter fat was 
materially increased in milk hy feeding tallow in the form of 
emulsion. In this paper Prof. Soxhlet pointed out that in some 
of the experiments which have been regarded as conclusive on 
certain points and which have had much to do with shaping 



IIO 

the general opinion of the effect of food on milk, rations were 
fed which were less digestible than was assumed, i. e., that the 
particu1ar substances tested, like fat, were added to the basal 
ration in such form that they were not digested by the animal. 
Hence, no effect coulrl 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 1that 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 

-0ne-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 Soxhlef s work is all that has been 
_given, and v.rhether the experiment was confined to one cow 
and vvhether 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 npon 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 ,veeks 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 ·an 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 : 

Thf'. first eff cct .;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 snch a rat10n, 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 ten<l to confirm the conclusions that the com­

position of a cow's milk is determined by the individualitv of 
the cow, an<l that although an unusual food may disturb for a 
time the composition of the milk, its effect is not continuous. 

The resuhs of German experiments suggested by Soxhlet's 
results show that the percentage of fat in the cow's milk as a 
rule mcreased during the first four to six days of oil feeding, 
in single cases nearly one per cent; after ten to twenty-five days, 
howeveL 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 
tbe 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 11pon 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 period.s and the unreliability of conclusions based upon 
a test of only a few days duration. 

EFFECT OF FOOD ON RUTTER AND THE COMPOSITION OF 

DUTTER 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 e:::i.sily melted and of a more solid appearance 
than did the peas and barley. 

Glnten products containing large percentages of oil oroduce 
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 composition 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 nxeive 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 en 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 appe:=irance, but had an unmistakable taste of cocoanut oil. 
The index of refraction of the butter was materially diminished, 
the volatile fatty acids were slightly increased and the iodin 
number was noticeably diminished. On almond oil the butter 
showed a positive increase in the index of refraction, and the 
ioc!in numher 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. 

'l'he 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 twc 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 addtd 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 bdore being secreted in the milk. 

8 
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SOME OF THE CO~CLUSIONS 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 pr<"sent know ledge 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 temporarily 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 from the 
fat of the food. The fat is not directly transmitted from the 
blood, but is modified and ,vorked 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 th~ quality 
of the milk is temporarily changed there is always a tendency 
to return to the normal. 

When a caw in goo<l 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 miik:ing- 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 pabtable to 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 yet 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 io her normal quality of milk. Ho'Y far the quantity 
may be thus inireasecl 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. GURLER, Dekalb, Ill. 

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 follovv the same lines, to a degree, at 
least. A little owr six years ago the medical profession of 
Chicago commenced to labor with me to induce me to produce, 
as near as possible, a pure milk for infants and invalids in the 
dty of Chicago. At first I was not at all inclined to take hold 
of it. I was fearful of tbe financial outcome of the enterprise, 
but after laboring with me for nearly two years they induced 
me to undertal.::e it. The first move was to turn my herd of 
130 animals over to 1he State Board of Health and Stock Com­
mission and have them tested. I ·was satisfied that I had some 
tuberculosis in the herd. It required some nerve to do this, 
as I did not know where I shonld land, but it was necea;sary 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 1:uherculous 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 frarful. After getting my herd tested I had to build my 
stable over somewhat and put in cement floors. I had in some 
of the stabies 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 fines near the • floor. I have plenty of light. \Ve 
have cement floors and cement mangers. I have a stall 
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which 1s a combination of the Bidwell, and some ideas 
of my own. The idm 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 imposs,ible 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 
dean. 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 3¾ in width, with a swing­
ing part1t10n. The partition is hinged in the center, so tJ-iat 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 objeded to ,vas the individual mangers. It wa.s 
too much labor to 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 wi<lths, 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 1:o give them 
sound food, whether it is hay, shorts, corn or silage. It will 
not do to have any decayed or monldy food of any kind and 
expect to make 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 before 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 
mc,ther, I evolved this idea,-that manipulation of the udder 
in the cleansing stimulated the secretion of milk, and to get 
the best r~sults 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 Jhrough 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 foe 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 cou11 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 r ¼ per cent. 
In running the milk through the separator, as the skim-milk 
and the cream run out in tvrn 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, wme Jerseys, 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. I also apply a metal cap and a seal. 
This is fo 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. l\Iy agents are milk dealers, who deliver 
this milk in connection wirh their own milk. We pay them a 
commissic;m for delivering. I adopted that method because I 
coul@ see plainly enough that I shonld ruin th~ enterprise if 
I undertook to deliver it myself. \,Vhen 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 profess.ion were persistent at first 
that I shonld deliver it myself, but I told them that I would 
not und,"rtake 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 onrt this metal cap and seal, and this has 
quieted all their demands. My agents are running over 125 

wagons, and the milk 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. \Ve 
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 iot of detective work d10ne which was 
legitimate and all right. One of the first thing-s 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 •.vas 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 la~t the bacteriologist, Dr. Curman, told 
me vd1at they had been doing. He said thev took that case of 
milk over lo the rity haH and put it into a refrigerator and 
tested one bottle each day, for fat, acidity and bacteria. The 
last bottle was two weeks old when they tested it, and the health 
commissioner, Dr. Reynolds, and the bacteriologist, drank the 
last bottle oi milk and said it vvas as sweet as a nut. I tell 
you this to show you ·what it is practicable to do. Mr. Hewett, 
the son of the olcl president of the North vVestern 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. \Vhen 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. \Vhcn I saw him he told me that the 
last bottle was the best bottle in the case. The only reason 
that he could possihly have had for saying that was that the 
crea!TI might have become rr10re solid than when it was two or 
three clays 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 pastenrization or sterilization, but I cio 
claim that they are a means of covering up a multitude of sins. 
I do nc,t deny that in the average milk there is plenty of animal 
life that you can destroy by heat. But I think it is a great 
deal better to proclnce 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 froni 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 suspiciotts 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 n~w cow stable. I did so, 
and to my surprise ,,vas 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 iust 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 ,,vas 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 29th from Dekalb, Ill., was put on board the 
vessel September I st, and reached Paris September I 5th. 
Major Alvord vvrote that the first acidity was detected on the 
evening of September 28th. I do not know that anylK>dy was 
more surprised than myself. Gentkmen, this shows you what 
it is possible to do if yon will have your cows clean and have 
your 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 abt1ut 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 twelv~ square inches, and the average of the exposures made 
under the udders of the cows, in the various places in the 
northern part of tbe state, was 2,023 bacteria. In my sta:ble it 
was 200, or less than one-tenth. The averag-e in other parts 
of the stable, away from the CO'.'V', was 164, and in my stable it 
was thirty-seven. One exposure was made in my milk room, 
where the milk was hdd, and just t\vo germs were found on 
th2.t plate. You cannot have milk that is right and do the 
milking In a stable that is full of floating li.fe. The milk that 
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comes from the udder of a healthy cow, a:fter 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. 

Gentle-men, 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 you 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 
ont every day, with a hose and scrub brush. For the first two 
years I used one stable ,vith a plank floor. We scrubbed it 
out as we 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 he could blindfold her and lead her 
through my stable ancl she would not know that she was in a 
covv· stable. There are lots of stables in which we could not 
stay three minutes without our wives and daug-hters being able 
to tell u,; 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. I 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 vve are Eke the under fellow in a foot ball game, 
but ,v-hen we get abo11e 011r neighbors we have plenty of room. 
'There are a great manv rea::ons why we should do this. There 
is a satisfaction in it. vV e get into a better atmosphere, we 
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come in contact vvith a different class of people. It will make 
better men of every one of us. V/hile it is necessary for us to 
make enough to get along comfortably in this life, we cannot 
take it away with us. I tell you, 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 g-et in touch with 
your local physician and your Board of Health. My Board of 
Health is pushing me to t1.1rn my creamerv in my home town 
into a bottling estahlishment, and buy milk of the patrons, run 
it through the separator. bottJe 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 work. Do not go away with the idea •that 
you must make new everything you have. Just put your brains 
to work and you can study out some way to utilize what you 
have. Yon can start in a small way, and work out your plans. 
You never knew a general to fight a compaign successfully 
nnless 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 you are doing 
here in Augusta, but you have lots of people who would appre­
ciate a milk in which they ,vould not find any animal odor under 
any ccmditions. 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 ,vay to the milk room she asked me if a 
person could tel1 my milk from other milk. I told her that the 
little babies that could not talk cor.ld. 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 wou!d spit it out. When she tasted the 
milk she said, "If I 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 ,;,,·here the manure is deposited. These 
cellars are generally well ventilated. Are these barns good for 
the pro<lction of the kind of mi.lk 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 s~cond 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. It 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 outside fast to the building, 
with the lmver encl about on the level of the floor, and then it 
will be hooded over the top where the opening is into the 
receiver. I do not knovv as it will work, 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 out if we want to. In the sum­
mer season. vvhen the <ioors and windows are open, that system 
of ventilation does not need to work. It w,jll 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 I 
did not make them that deep, but I think it is advisable. They 
are about sixteen inches in ,vidth. , 

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. Leave it rough and then the cows will not 
slip on it. If yon 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 or ten cows. 

Ques. Hmv do you dispose of the droppings in yonr 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. I 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 
competit1011 with butter made from dry_ food, and it proved to 
be the finer butter of the two. The first winter I had samples 
.sent dovm to my family in Dekalb from the stable where we 
fed silage and from the stable where vve were making the certi­
fied milk for Chicago, and !n which we fed no silage. I pre­
sume I made mo 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 vvill 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 \\rith the silage and then it was brought into 
thf· 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 yon can feed tlwm what you like and there is no 
danger at all, if the silage is sound. But vou can understand 
that there is more clanger 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 you 
will have trottble. There has been many a mistake with I 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, cc~mented inside, and I want to tell you that 
this is the up-to-date silo. You sho!Jld have the wall as tight 
a,s 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 fil] them right up. 

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

Ans. I 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. I think that is the nearest to a perfect 
silo that I know anything about. Get the best cement y;0u can, 
do not gf,t 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. \i\That effect will the frost have upon this silo? 
Ans. I have seen no i11 effect. I 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. A~ 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. \i\T e 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. 



126 BOARD OF AGRICULTURE. 

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-mch lumber spring without breaking? 
Ans. I 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 I 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 mo out of that silo because I could not feed fast 
enough to 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 2_so feet of surface 
in your silo. 

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

Ans. Yes, sir. To illustrate that point, I have a young man 
on my farm 110\v who recently came from Pemnsylvania, a very 
intelligent young 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 i~ not a bit of decayed silage here. 
In the vvooden silos which I have seen there is a great deal of 
decay on the ontsicle vvalls, 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. \:Vith 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 avvay 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 g-et so ripe that 
there will be no juice expelled from it. I 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. I raise almost everything, from the Yankee flint corn 

to the Virginia corn that hardly stops growing- at all. This 
season I had I 50 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 thoug-h 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 
sfa.te of maturity at which the corn should be put in the sil_o. 
I do not want the corn to become so mature that the cows do 
not digest the grainS,, but up 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 ag-ainst 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 f C\V glazed and some not much out of the milk ; and then 
l have different varieties so it vvill 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 tw<D years I have 
been using a cutter gotten np 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 dear 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. \,Vhat do you e~timate 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 nventy feet in diameter, it would be 
a little over sixty feet aronnd, and if it was twenty feet deep 
you would have I ,200 feet of surface and would have to reckon 
1,200 times the twelve cents. It '"''ill 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. I get twelve cents a quart for the milk in Chicago, and 

my agents get thret> cents a quart for delivering and collecting-. 
There is a young man in Springfield, Ill., who started in the 

way I have advised you 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, \i\Tis., ,,,ith 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 f eecl ? 
Ans. I am feeding some gronnd 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. 
PROF. GowELL-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 
puhlic are becoming more critical all the while. They are not 
satisfied with what they have. We used to think that our 
mother's butter, made in June and held until winter, was just 
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as good as any that ·was ever made. We were honest in our 
opinion, but we do not think so now. 

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

Ans. I will tell yon how I do it, althoug-h 1it 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. \Ve 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 vvarm 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 '.vas a circular tank eight feet in diameter. The calves were 
not satisfied wit,h ,\raiting for the water to reach the edge of 
the tank, as it would become cooled. They g-ot 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. J n my high grade work I cannot use the 
milk if I get it. 

Qnes. 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. I question whether you g-et as much milk 

9 
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for the year's work as if you milked her only nine or ten 
months. You may for one 'year, 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. vVhen 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. 

I P. o. Add,es,.1 Sem·eta,·y. I P. o. Add,·ess. j 

----------------'--------'-----

Name of Society. President. Treasurer. P.O. Adllress. 

Maine State Agricultural. ......... I. Pompilly ...... Auburn .......... Geo. H. Clarke ... North Anson ..... E.G. Eveleth ... Auburn. 
Eastern Maine Fair Association ... F. 0. Beal ....... Bangor .......... Ezra L. Sterns ... Bangor....... . . S. Dean Benson .. Bang-or. 
Maine State Pomological. .......... Z. A. Gilbert ..... North Greene .... D. H. Knowlton .. l<'armington ...... Chas. S. Pope .... Manchester. 
Androscoggjn County .............. J. L. Cummings . Livermore Falls. J. L. Lowell ..... , Auburn .......... Edwin Riley ..... Livermore Falls. 
Androscoggin, Durham .....••.... Rufus Parker .... Durham ......... J. H. Williams ... Durham... . ... S. B. Libby ....... Durham. 
Aroostook County. . . . . .. . .. . . . . . E. L. Cleaveland. Houlton ......... Geo. T. Holyoke. Houlton .......... Geo. Q. Nickerson Houlton. 
Aroostook, North ..........•........ ,J. W. Dudley .... Mapleton ........ E.T. McGlauflin. So. Presque Isle. A. E. Irving ...... Presque Isle. 
Aroostook, South..... ....... . ... T. B. Bradford ... Golden Ridge .. Isaac Cushman .. Sherman Mills ... B. II. Towle ....•. Sherman Mills. 
Aroostook, Madawaska ............ E. E. Etenaurl. ... St. David ........ Rerni A. Daigle .. St. David ......... Vilas Cyr ......... St. David. 
Cumberland County ................ C. W. Deering .... Gorham ......... C.H. Leigton .... Westbrook ....... F. D. Scammon .. Gorham. 
Cumberlaml, North.... .. . ....... Q. M. Chute ...... Harrison ........ J. Orin Ross .... Harri,mn ......... Geo. P. Carsley .. Harrison. 
Cumberlarnl Farmer's Club ....... 1\1. W. Pearson ... Cumberland Cen. H.B. Clough .... Cumberland Cen N. M. Shaw ..... West Cumberland. 
Cumberland Gray Park Association B. F. Skillings ... Gray ............. J. W. Stevens .... Gray ............. ,J. W. Stevens ... Gray. 
Cumberland, Brillgton Farmers' 

and Mechanics' Association..... LS. Webb ....... Bridgton ........ ,J. S. Ames ....... Bri11gton ......... F. A. Webb ....... Bridgton. 
Cumberlancl, New Gloucester and 

Danville................. .. .. ... S. I<'. Sweetsir .... New Gloucester .. M. I<'. Nevens ..... Upper Gloucester Geo. C. Jordan ... Upper Gloucester. 
Cumberland, Lake View Park .... Arthur Dyer ..... East Sebago .... A. L. Brnckett ... ~:ast Sebago ....... J.P. Fitch ....... East Sebago. 
Franklin County ................... ,J. H. Crowell .... l<'armington ...... A. F. Gammon ... l<'armington ..... Geo. 1\1. Currier .. l<'armington. 
Franklin, North....... . ........... D. D. Graffam ... Phillips .......... M. S. Kelley ...... PJ1illips ......... 8. H. Beal ........ Phillips. 
Hancock County ....•............•. W. J. CrPamer ... Penobscot ....... Sahum Hinckley. Bluebill ........ l\I. P. Hinckley .. Bluebill. 
Hancock, North .................... H. T. Silsby ...... Aurora. . ... A. W. Silsby ..... Amherst ......... A. W. Silsby ...... Amherst. 
Hancock County Fair Association. H. E. Davis ...... Ellsworth ...... H.F. Whitcomb .. 1£ll:-iw0rth ...... H.J. Joy ....... Ellsworth. 
Hancock, Eden .................... S. G. Hall ......... ~Jelen ............ I<'. A. Wood ....... Salisbury Cove .. ,J.E. Hamor ...... West Eden. 
Kennebec County ................. E. H. Kent ....... Fayette. . .. W. G. Hunton ... Readfield ......... C.H. Stevens ... Readfield. 
Kennebec, South ........ . ........ C. l<'. Achorn ..... Cooper's Mills ... A. N. Douglass ... Chelsea .......... J. S. Gray ........ South Windsor. 
Kennehec, Pittston Agricultural 

and Trotting Park Association ... John II. Bailey .. East Pittston .. . D. C. Knight. ..... t<-:ast Pittston .... W. E. Seekins ... East Pittston. 
Knox, North ...................... 1:<:. E. Thurston ... Union ............ Geo. C. Hawes ... Union ............ 1-1. \V. Grinnell. .. Union. 
Lincoln County ................... A. M. Card ....... Heacl.tide ......... B. A. Woodbridge North Newcastle. ,iohn ~;. Neh,on .. Alna. 
Lincoln, Bristol .................... G. A. Hustin ..... L>amariscotta .... R.H. Woodward. Damariscotta .... c. B. \Yo()(lwanl. Damariscotta. 
Oxford County ...................... Wm. ,J. Wheeler. South Paris ... A. u. T. King ..... South Pari:-i ..... A. C. 'l'. King ..... South Paris. 
Oxford, Riverside Park Association C. M. Worrnell ... Bethel. ......... Wm. E. Abbott .. Bethel ............ E. C. !{owe ..... Bethel. 
Oxford, We:-it ..................... D. A. Bnllanl ... West Fryeburg .. T. L. Eastman ... l<'ryeburg ........ W.R. Tarbox ... l<'ryeburg. 
Oxford, Androscoggin Valley ...... ,J. W. 'l'hornpson. Canton .......... E.W. H<>we ..... Canton .......... D. W. Goding .... East Peru. 
Oxford, North ..................... 0. B. Poor ........ Amlover ......... ,J. F. Talbot .... Andover ......... A. L. Melcher .... Andover. 
Penobscot County .................. Charles Sutton ... Stillwater ........ Geo. N. Holland .. Hampclen ........ H. W. Hammond. Hampden. 
Penobscot, Lee Union ....•........ E. U. House .•...• Lee .............. Nathan Averill .. Lee .............. Mrs. Belle Brean Lee, 
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Penobscot, \Vest ....••............. [ B. P. Hubbard ... Stetson .......... F. E. ,Jewett .....• Exeter ....•...... F. E. ,Jewett ...... Exeter. 
Penobscot, North ................... S. T. Mallett ..... South Springfieh1 B. D. Averill ..... Prentiss ......... E. A. Reed .•...... North Lee. 
Penobscot, East .l!;ddington Farm-

ers' Club ............................ IA. H. Pontl ....... East E<ldington .. Boyden Bearce .. East Erldington .. ,J. H. Comins .... East Erldington. 
Penobscot, Orrington ............... ,A.G. Dole ....... South Brewer .... N. A. Nickerson .. Orrington... .. N. A. Nickerson .. Orrington. 
Piscataquis, l<~ast ....•.............. W. H. Snow ...... Milo ............. A. L. Ward ..... Milo .............. A. L. Want ......• Milo. 
Sagadahoc County ................. B. 1\1. Patten ..... Topsham ......... W. S. Rogers ..•. Uathance ........ L. E. Smith ...... Brunswick. 
Sagadahoc, Richmornl l<'armers' 

an<l Mechanics' Club ............ l<'. ,T. Libby ....... Richmon<l ........ c. E. Dinslow .... Richmond Corner D. W. Alexander. Richmond. 
Somerset County .................. Ot·lando Walker. Anson ............• J. F. Withee..... Madh,on..... . .. C. A. Wilbur . . . . Madison. 
Somerset, Central ................... S. W. Gould ...... Skowhegan ...... R. T. Patten ...•. Skowhegan . .. E. D. Packtll"fl ... Skowhegan. 
Waldo County ....................... S L. Pitcher .....• Rel fast ........... B. H. Conant .... Belfast ........... G. G. Abbott ..... Belfast. 
Waldo and l'enobscot ............... M. G. Chapman .. Newburgh Vil ... I!'. H. Bowden ... Monroe ...•....... F. L. Palmer ..... Monroe. 
Waldo, :'forth ....................... l<~tlwin Rand ..... Unity ............ E. B. Hunt .....•. Unity ............ F. A. Bartlett .... Unity. 
Washington County ................ G. W. Allan ..... West Pembroke. ,J. c. Wright ..... Pembroke ........ Clifton Laughlin. Pembroke. 
Washington, North .....•........... C.H. Yates. . .. Princeton ........ A. L. ,Jones .....•. Princeton ......•. N. Ripley ......... Princeton. 
Washing·ton, West .................. B. F. Willey ...... Cherryfield ...... E. l<'. Allen ....... Columbia Falls .. l<~. L. Allen ....... Columbia Falls. 
York, Ramshaekle Park ............ W. H. Straw ..... lllewfield ........ G. ·r. Wihmn ..... Newfield ......... A .• J. Sheoherd ... West Newfiehl. 
York, Shapleigh and Acton ........ G. W. Grant ...... Acton ............ l<'. K. Boctwell. ... Acton ............ W. P. Fei·guson .. Springvale. 
York, Ossipee Vall Ry Union ...... R. G. Pease ...... Cornish ........... H. L. Merrill ..... East Parsonsfield O. B. Churchill. .. North Parsonsfield. 
York, North Berwick ............... Nathaniel Hobbs. North Berwick .. C. F. Goodwin .... North Berwick ... John B. Russell .. North Berwick. 
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AN AI., YSIS OF :EXHIBITION. 

Name of Society. 

Androscoggin County ....••..........•........••••....... 
A n<l roscogg in, Durlla111 ...•........•............•........ 
Aroostook County ...................................... . 
Aroostook, North ....................................... . 
Aroostook, South ...........••............•............. 
.Aroostook, Mallawaska ...•.••••••• 
Cumberland County ..••••••.•.•.•.... 
Cumberland, North ................................... . 
Cumberland l<'arrners•· Club .............•..........•.... 
Cumberland Gray Park Association ................... . 
Cumberland, Bri1lgto11 Farmers' an<l Mechanics' Asso . 
Cumberland, New Gloucester anfl Danville .......... . 
cumberlarnl, Lake View Park ....................... . 
.l<'ranklin County ...................•..•••.......••......... 
Franklin, North . . . . . . . . . . . . . . . . . . • . ... . . . . . . . . . •..... 
Hancock County .............•......••••••.....•...•..... 
Hancock, North . . . . . . . . . . • . . ................•..••....... 
Hancock County Fair Association ..................... . 
Hancock, fi~den ...............•.•.•..••................. 
Kennebec County ...................................... . 
Kennebec, South ................................... . 
KennebEc, Pittston Agricultural & Trotting Park Asso. 
Knox, North ............................................. . 
Lincoln County ......................................... . 
Lincoln, Bristol. ........•..•.....•....................... 
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Oxford County ................. ··· ........................ , 
Oxfor1l, Riversi<le Park Association. . .............. .. 
Oxford, West . . . .. . . .... . . . .....................•..... 
Oxforcl, Amlroscoggin Valley ........................ .. 
Oxford, North .........•.............................•..... 
Penobscot County ....................................... . 
Penobscot, Lee Union .................................. . 
Penobscot, West .................•.•••....... 
Penobscot, North . . . . . . . . . . . . ........•................. 
Penobscot, East E1l1lington !<'armers' Club ........... .. 
Penobscot, Orrington . . . . . . . . . . . . . ..........•.......... 
Sagadahoc County .................................... . 
Sagaclahoc, Richmond Farmers' and Mechanics' Club. 
So1nerset County ...................................... . 
Somerset, Central ............••.......................... 
\Valdo County ......................................... . 
Waldo and Penobscot ...............................•... 
Waldo, North .......................................... . 

:::i~l~f1~~.c£~~~l[_: ::: : : : : ::·:.: :·. :: :·. :: :·.:: ::: :: ·:::::::. 
Washington, West. ...................................... . 
York, Ra111shackle Park ................................ .. 
York, Shapleigh and Acton .............................. . 
York, Ossipee Valley Union .......................... . 
York, North Berwick Agricultural Association ....... . 
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ANALYSIS OF AWARDS. 

Name of Society. 

Androscoggin County ......................••..............•......... 
Androscoggin, Durham ............................................. . 
Aroostook County .............................................••...... 
Aroostook, North ..................................................... . 
Aroostook, South .................................................... . 
Aroostook, Madawaska ......................•••..................... 
Curnberland County ................................................... . 
Ctnnberland, North .................................................... . 
Cu1nberland Farmers' Club ......................................... . 
Cumberland, Gray Park Association ............................ . 
Cumberland, Bridgton Farmers' and Mechanics' Association .... . 
Cumberland, New Gloucester and Danville ........................ . 
Curuberland, Lake View Park ...................................... . 
l<'ranklin County. . . . . . . • . • . • . .............•......................... 
Franklin, North ....................................................... . 
llancock County .........................................•............. 
Hancock, North ...................................................... . 
Hancock County l<'air Association .............. , ............•........ 
Hancock, Eden ...................................................... .. 
Kennebec County .................................................... . 
Kennebec, South. . .. . . . . . . .. .. . .... ., . . . . ........................ . 
Kennebec, Pittston Agricultural and Trotting l'ark Association .. . 
Knox, North ............................................................ . 
Lincoln County .............................. . 
Lincoln, Bristol ........................................ . 
Oxford County ...................................................... . 
Oxford, RiverHhle Park Ai,,sociation ................................. . 
Oxfonl, '\Yest ........................................................ . 
Oxford, Androscoggin Valley ......................................... . 
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Oxford, North ......................................................... . 
Penobscot Uounty ...........•.......................................... 
Penobscot, Lee Union ....................... .. 
Penobscot, West .................................................... . 
Penobscot, North . . .. .. .. . ...................................... . 
Penobscot, East E<ldington Farmers' Club . . .. . .. ..... .. ..••...••• 
Penobscot, Orrington ..............................•.•.................. 
Sagadahoc County..................... . . . .•.......•................ 
Saga<lahoc, Richmornl Farmf>rs' and Mechanics' Club ............. . 
Sornerset Uonnty . . . . . . . . . . . . .. . . . .. . . . . . . . . . . .. . . . .. . . . .. . .. . .. . .... . 
Son1erset, Uentral ................................................... . 
Waldo County . . . . . . . . ............................................... . 
Wal<lo and Penobscot ............................................... . 
WaJrlo, North .......................................................... . 
Washington Uonnty ................................................ . 
\Vas!Jington, North .................................................... . 
Washington, West .................................................. . 
York, Rarushackle Park.. .. .. . . ................................. . 
York, Shapleigh arnl Acton............... . . . ........ .. .......... . 
York, Ossipee Valley Union ......................................... . 
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ANALYSIS OF AW ARDS-Continued. 

Name of Society. 

Androscoggin County ..............................•.... 
Androscoggin, Durharu ................................. . 
Aroostook county .......................................•.. 
Aroostook, North ......................................... . 
Aroostook, South ........•................................... 
Aroostook, Madawaska .................................. . 
Cun1berland County ..........................•............ 
Cun1berlanfl, North .........•............................. 
Cumberland Farmers' Club. . ................ . 
Cumberlan(l, Gray Park Association .................... . 
Cumberland, Bridgton !''armers' an(l Mechanics' A sso .. 
Cun1berlan<1, New Glou1'.ester and Danville ............ . 
Cumberland, Lake View Park .......................... . 
Franklin County ......................................... . 
l!'ranklin, North .......................................... . 
flan cock Conn ty .......................................... . 
Hancock, North ............................•..••.•.•.•...... 
Hancock County Fair Association .......•............... 
Hancock, gden ......................................... . 
J{ennebec County ........•...................•............ 
Kennebec, South . . .................................... -.. 
Kennebec, Pittston Agricultural an<l Trotting Park As~o. 
Knox. North ................................. • • • • •· •· •······ 
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Oxforcl County ....•...• , .....•... , .•.•.••..•••••....•.••••••. 
Oxford, Riversi<le Park Association .................... . 
Oxford, West ........•.............••...•.................... 
Oxfonl, A mlroscoggin Valley ............................. . 
Oxfor1l, North ...................••.......................... 
Penobscot County ................•.•..••................. 
Penobs::!ot, Lee Union ...................................... . 
Penobscot, Wei;t ...........•...........................•... 
Penobscot, North ........................................... . 
Penobscot, East Eddington Farmers' Ulub •..•....•..••. 
Penobscot, Orrington .................................... .. 
Sagartahoc County . . ..................................... . 
Sagactahoc, Richmond Farmers' and Mechanics' Club .. . 
So1nerset County ........................ . 
Somerset, Central ........................................ . 
Waldo County ........................................ .. 
Wal<lo and Penobscot ................................... . 
\Val1lo, North ......................................... .. 
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York, Ra1nshackle Park ................................. . 
York, Shapleigh an<l Acton ............................... . 
York, 0:;sipee Valley Union ............................ . 
York, North Berwick Agricultural A:;sociation .......... . 
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ANAi., YSIS OF AW ARDS-Concluded. 

Name of Society. 

Anclroscoggin County ...........•.................. 
A n<lroscoggin, Dul'ha1n . . . . . ..............•........ 
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Lincoln County .......•.•• •• ........................... . 
Lincoln, Bristol . . . . • . • . . . . . . . . .. . . . . ........ . 
Oxfonl County ...................................... . 
Oxford, Riverside Park Association ............... . 
Oxford, West. . .......................... . 
Oxforcl, Androscoggin Valley ...................... . 
Oxfonl, North ....................................... . 
Penobscot County . . . . . . . . . . . .................. ., .. . 
Penobscot, Lee Union •.............................. 
Penobscot, West ...................................... . 
Penobscot, North ......•............................. 
Penobscot, East E<lrlington Farmers' Club ........ . 
Penobscot, Orrington . . . . . .. •• •. . . . . . . ............ . 
Sagadahoc Count,y . . . . . . . . . . . . . . . . . . ....... . 
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Name of Society. 

Androscoggin County ........•• , ........ . 
Androscoggin, Durham ......•••••......... 
Aroostook Co1111ty ....................... . 
Aroostook, North. . .........•............ 
Aroostook, South ........................ . 
Aroostook, Madawaska .................. . 
Cumberland County ...................... . 
Cumberland, North ....................... . 
Cumberlaml Farmers' Club ............. . 
Cnmberiand, Gray Park A"'sociation .... . 
Cumberland, Bridgton I<'armers' an,1 

Mechanics' Association ................ . 
Cumberland, New Gloucester and 

Danville. . . . .. . . . .. . . . . . . . . . .......... . 
Cumberland, Lake View Park .......... . 
Franklin County ......•..........•......... 
I<'ranklin, North ....•....................... 
Hancoek County ...................•......•. 
Hancock, North. . ....................... . 
Hancock County Fair Association ....... . 
Hancock, Eden .......................... . 
Kennebec County ...•.•.................•.. 
Kennebec, South ......................... . 
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:J{nox, North. . ............. , ............. . 
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Lincoln County .......................... . 
Lincoln, Bristol. ..•••.••.................... 
Oxfora County ............•......... ., ... 
Oxford, Riverside Park Association 
Oxford, West .......................... . 
Oxfor1l, Androscoggin Valley ........... . 
Oxford, North ....•.•••••••................. 
Penobscot County ........••............. 
Penobscot, Lee Union . . . . . . . . . . . . . . ..... 
Penobscot, West .........•.•... 
Penobscot, North ..................... . 
Penobscot, East Eddington Farmers' Club 
Penobscot, O1-rington .....•..•............. 
Sagallah<lc County ....................... . 
Sagadahoc, Richmond Farmers' anll 

Mechanic;,' Club . . . . . . . . . . . . .......... . 
Somerset County ........................ . 
S01nerset, Central ......•• , •••........... 
Waldo County .......................... . 
WaJao an1l Penobscot ................... . 
Wal<lo, North .........••.................. 
Washington County ...................... . 
Washington, North .........•.•........... 
Washington, West ...........•...........• 
Yoi·k, Ramshackle Park .....•..••......... 
York, Shapleigh and Acton .....•........ 
York, Os<,ipee Valley Union ............. . 
York, North Berwick Agr1cultnral 

Association _ ..............•••............ 
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MAINE BOARD OF AGRICULTURE. 

ANNUAL MEETING, 1901. 

The annual meeting of the Maine Board of Agriculture was 
held at the rooms of the Board, State House, Augusta, January 
16 and 17, 1901. 

WEDNESDAY, JANUARY 16-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 Pis,cataquis county, 
James Morrison of Phillips, for Franklin county, Cyrus Chase 
of Westfield, for Aroostook county, and Charles L. Jones of 
Corinna, for Penohscot county, were duly elected members of 
the Board for the constitutional term of three years, from the 
third vVednesday in January, 1901. This report was accepted. 

ANNUAL REPORT OF THE SECRETARY. 

.Ur. Preside1d 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 self­
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 1900 were, as a rule, very satisfactory. 
Another severe drought in the southern and western sections of 
tht> State materially reduced the hay crop. So much ,vas 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 ~he sup­
plemental crop and the silo is forced home to our cattle feeders 
more each year, an<l 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 wprk 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 prc1.ctically given up to the consideration 
of fruit subjects. More than the usual interest has been mani­
fested in live stock husbandry, 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, I 15 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 yellow corn, 45 bushels ; sw:eet, 2,400 pounds. 
Eighty-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: "\Ve are pleased 
to note the very favorable condition of the fruit market, both at 

IO 
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home and abroad. vVe trnst that Maine fruit growers who have 
winter apples to dispos~ 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. 

vVe 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 bt1t a slight increase in the number of cows, but their 
value too has increased $8,616. 

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 svvine. 

The estimated total valne 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. 

0-UR 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 y

1
ear 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. 

The score of our butter at the last dairy confere~ce was very 
gratifying, as it marked quite an improvement over that of for­
mer years. I believe 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 conm:ant 
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
tinuanc~.. 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 to the meeting where the cream was sep­
arated, ripened and churned hdore the audiences, experts were 
employed to do the work and under the direction of Prof. Gowell 

- every step was fnlly explained. The wisdom of carry~ng this 
practical instrnction into the farm homes cannot be doubted. 

THE GROUT BILL. 

During the agitation over the p2.ssage of this measure which 
is thought to be of greater importance to om 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 tha-t 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. 

Severn! indictments for the illegal sale of oleo have been 
obtained during the year and there are two cases novv pending. 
Vv e 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 

1895. 
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In order to secure further protection amendments to our law 
would he 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 beef on our Maine farms should be 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 ,vmlld materially, add to our prosperity. 
We now have some magnificent Herefords, Shorthorns and Red 
Po:Ils. 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. 

!SI.AND 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 Korth Haven March 19th and 20th, for 
thC' 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 200 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. I 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 thefr food seasoned. 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 ,vinter I have visited the mar­
kets with a vie,v 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 1 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.' 

"I chose the lull after the great storms in March of 1899, 
storms that have never heen surpassed for severity, as my time 
to see their conditions. T expected to see the flocks as weak at 
least as the barn sheep at that time of year, but I found them 
much stronger than those kept in artificial conditions. In fact 
the sheep ( a wet her three years old) that supplied almost two 
hundred plates in the 'sheep dinner' at Machias could not have 
been taken from any flor,k of barn sheep in Maine, and this sheep 
was taken from the Aock, vvith a rifle, 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 nm 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, hnt 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 s9ld now. You 
may see boats loaded to the utmost with those beautiful animals 
going from island to steamboat or railvv;ay train, and have the 
satisfaction of saving to the vvorld 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-of-door 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 N arra­
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 directions for its cultivation and use! If there could be 
a fe,v 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 Brit-ain." 

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 HORSE. 

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 drav.rbacks, 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 c0lts 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 
element. 

THE POULTRY INDUSTRY. 

For years the State of ]~Jaine ha.s been an importer of poultry 
and eggs. So far has the demand overrun the supply that it 
has been difficult for seyeral 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 ent~msiasm v,.foch will, I 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 
Jaws, its only duty heing to prosecute violators on notice from 
:he director of the Maine Experiment Station, I may say that 
upon receiving official notice of violations of the feeding stuffs 
Jaw 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 r' held personal interview:s with the parties 
involved and was convinced that an attempted prosecution would 
be 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 throu~h 
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 fn!ly than we have in the past, and 
at the same time the postage is materially reduced. By the 
means of these puhlications 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, :md only on pusonal request from the parties them­
selves or their friends. 

REPORTS. 

The making up of the matter for the reports was ch\anged 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 membe,rs 
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. I think that as there are sixty-five thousand farms 
in Maine, the number of these reports should be increased. 

THE DEVELOP11ENTS OF NORTHERN AROOSTOOK. 

The Institute ,vork in this section of the State begun in 1899 
has been continued, Institutes having been held in June, at Van 
Buren, Frenchvilie, 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, ancl attend these meetings in good numbers. We 
found evidences of advancement from our previous trip, and I 
learn of the building of a .:reamery 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. 

IN S1'1 TU TES. 

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 
from 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 c2.n be saved, which can be placed to good service in 
permanent road improvements in summer. It was 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 tovm situated where snows fall deeper 
and remab 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 one town could be induced to use rollers each year 
it would amply repay for all the expense of the Board of Agri­
cnlture for more than four years. 

The members of the Board have been employed for Institute 
'\vork 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 repntation have added to the interest and value of the 
vvork. The demand is now largely for train'ed speakers, for those 
'Nho are familiar vvith the subjects they treat either from practical 
contact with them till they have thoroughly mastered them and 
worked out ;1 success for themselves or from those who have 
given up the best years 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 usefulness increased. 

The expense of the year's vvork has been $3,008.42. 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 Jan nary, 1900, to the third Wednesday in Jan­
uary, 1901. 

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

CORRESPONDE~CE. 

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 snbject-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. 

AGRICULTURAI. SOCIETIES. 

The work of agricultural 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 frc-e from objectionable features. While the 
multiplication of these societies beyond reasonable numbers 
should be disrnuraged and ,v hik one strong society is worth more 
1han many ·weak ones, I 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 show the amount of business done 
by these societies: 
Number of horses and colts exhibited ............ . 
Number of neat cattle exhibited ................. . 
N11mber of sheep exhibited ..................... . 
Number of swine exhibited .................... . 
Number of poultry (coops) exhibited ............ . 
Amount of premiums and gratuities paid ........ . 
Amount of trotting purses ..................... . 
Amount of entry fees for trotting purses ......... . 
Actual cost of trotting purses ................... . 

1,691 
6,997 
1,6o7 

652 
r,495 

$20,255 95 
22,971 35 
8,364 40 

14,6o6 95 
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Per cent of premiums and gratuities to total awards. 
Per cent of entry fees ......................... . 
Per cent of stipend to societies not otherwise pro-

vided for hy law ............................ . 
Per cent of increase in awards .................. . 
Number of societies receiving stipend ............ . 

Increase from 1899 .......... • , • • • • • • • · · · · · · · · · · 

'I'HE PRESS. 

36.96 
7 

48 
4-

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 bulletins have been freelv g-iven. The· 
interest shown bythe papers of onr State has been of material aid. 
We have nearly 75 papers on our 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 l\faine 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 tluring the year, the members of the 
board for the interest tht'.y 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 year no unpleasant word has 
been spoken between us and that perfect harmony has prevailed' 
in the arranging and carrying out of the details o.f all the work. 
It is also pleasant to be 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 1 1900. The business under consideration as 
.a committee was in relation to holding an all day meeting at the 
State Fair. Voted, that we consider it not advisable. 

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

J. M. WINSLOW, 
E. F. ALLEN, 
F. H. ROLLINS, 

Executive C onimittee. 

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

Adjourned until 2 o'clock P. M. 

\i\!EDNF,SDAY, JANUARY 16-AF'l'ERNOON. 

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

The following committe~ 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-I 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 boar<l should have an annual 
financial report. I 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 @ne dollar. There 

I 
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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
.::ial 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. It is 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 fe,v words for the benefit of the Board of 
Agriculture. 

On motion of Mr. Hinckley, 
Voted1 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 
vVe<lnesday of each January, and be incorpo,rated in the annual 
report. 

On motion of Prof. \Voo<ls, 
V oted1 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 feivv 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, being an exhibitor and being 
in those tests, that the exhibitors have h'ad 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 
consider. 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-I 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 pa'st. 

\VEDNF.SDAY, JANUARY 16--EvENING. 

THE DEBT OF AGRICULTURE TO EDUCATION. 

By Dr. A. W. HARRIS, 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 £tates 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-objects 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. It is as real and as active among philanthropists as among 
~tatesmen. 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; bnt 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 belief 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 ecmcation; 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 ,vhich 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 t~e best 
weapons which one can use; but the importance of education to 
the individual is rn well recognized that it is scarce worth my 
while to speak of it in this presence, unless it be for the inspira­
tion 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 ,var, I v,;as sometimes inclined to think even 
that direful experience ,vorth while because it taught again to 
many of us, ,vi10 had grown stolid and hard hearted, or thought 
we had, the ennobling sensations of patriotism. It is a great 
thing indeed for men to tttrn 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 



ANNUAL MEE'f!NG. 161 

have spent a moment on subjects that are dry, if only that leads 
ns to appreciate the greatness of certain familiar enterprises, th!at 
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 
~he 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 \vhich 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 
be]ong 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, 

II 
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within 3. hundred years, the prodnctiveness of the individual 
farmer has been multiplied by four; in other words, that then it 
took four men to provide foo<l 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 been 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 
inevitab!e 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 withbut 
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 brawn 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 w0rld's markets with food products at a lower and 
l0wer 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 battle, and commands in the great struggles of 
industry. Let us not lament, then, that he has gone forth into 
the world, hut rather rejoice in the laurels of his conquests. If 
you would keep the Maine boy on the Maine farm, try to shut 
your schools and you 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 wihich would sweep all before it. 

;J 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 been of the most enormous benefit to 
the- farmers, as a class. Living, as they must, in isolation, their 
contact with the ·world must be through various channels of edu­
cation, and to close for them the school, the agricultural college, 
and the agricultnral press, would be to deprive them of that 
knowledge of the ·world. 

I 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 frequtntly 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 i!l 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 aible to do much in the way of helping themselves, and this 
ability increases with the present tendency, tow;ards 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 
uther 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 mnst 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 wiay of 
comparison, all farmers mnst be called, cannot, on the other 
hand, affo!'cl 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 prose-cute the dealer who infringes on the 
name and reputation of his dairy products. His business is so 
small that such a course wonld eat up the whole of his profits; 
nor can he afford to employ experts to study different improve­
ments, for wh'en they are found he can apply; them only on a very 
small scale, and even this small benefit must be shared with his 
~ompetitors. Tht:> very conditions, therefore, of agriculture, thr 
fact that the farm is a small enterprise-and I trust it always 
may be such-forbid the application of science and study unless 
by some system of co-ope.ration. 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 benefited the public through improve­
ments in agncultnral 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 experiment station, hut, as well, the work of the agricultural 
press, farmers' institutes, and farmers' clubs. 11 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 effect~ 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 sh:arpened and difficulties 
increased. Th'en 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 iays 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 
oth'er 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 
w,eather; it makes him a student of the market and of business 
methods. It used to he thought that a farmer could be made 
of any material; the brig-ht boy was put into the law or the 
ministry, 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 bvt 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. 'l'here 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 1}nited States, one which has been not 
only a benefit to the state Jf "Wisconsin, in which it is located, 
but an inspiration to the dairying industry throughout the whole 
country. There is Scrihner, ·who is attempting with good 
promise for success, to develop a grass th:at will growl in the 
Southern states. There is Jordan, who stands at the head of the 
wealthiest of all the experiment stations of our country. \Vho 
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 colon~ls an<l 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 their 
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, transferrl~d 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 the~·e were left to work up from the begin­
ning for himself very few ·would obtain important results. It 
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 agricultura'l education, 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 N e,v 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 snppose 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 
i1as reaped gn~at advantages from the work of education as 
applied in other lines. Her success has been dependent upon 
finance, commerce 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 manufactnre, and he must know how to do a 1:nultitude 
oi things, a multitude so large that it was very_ unlikely that he 
could do any of them v-vell. All the results-of the mechanic arts 
are now at the command of the farmer, and agriculture has 
become enormously more productive as nev.r forms of labor sav­
ing machinery have been applied. 

In this way a ,vhole body of specialists has been developed, 
each devoting attention to one branch of industry. This has not 
only resulted in better machinery, but has enabled the farmer 
himself to become 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 ,vho 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 possi1ple to 
men of the greatest ahility. 

Perhaps no result of technical agricultural education is more 
useful than the furnishing of a basis for agriculturnl publica­
tions, and the topics for the agricultural press. I do not beiittle 
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 newi-',paper, 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. Each one speaks 
with a tone of authority, and, unless he is extremely careful, 
comes to have an unconscious belief in his own inspiration, and 
yields 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 new:spaper 
as "the weekly last jndgment." 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 self 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 agricultme, 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 organiz2tion and support make them quite distinct 
from each other. The duties of the agricultural experiment 
station may be divided into two gronps--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 trnstef's of the college; the second group are 
th!ose 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, and subject to very little modification by the trustees. 
Thiese police functions, hO\vever, are to be distinguished from 
the strictly educational and investigation work of the cpllege and 
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station. The police functions are imposed upon the experiment 
s:tation because it is the one scientific institution possessed of a 
trained body of analysts and investigators, over which the State 
has control. The essential ,vork,· 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, ancl these are essentially one work. The agri­
cultural experiment station, as an administrator of the various 
controls, is simpiy 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-,vork, 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 
,.mong 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 
wlorth more to the state of California than its total gold product. 
This illustrates a whole series of investigations, which have for 
foeir 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 aopeal 
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 methods which they had been accustomed to 
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apply to o~her fields. They asked the reason for this plague, 
and traced it back to the introduction of certain orange stock 
from Australia. 'The next question was, why should this insect, 
which comes from Anstniia he 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 preyed upon the scale insect and kept it under control, 
and that this parasite had not heen introduced with the scale 
insect. Investigation proved that this answer was correct, and 
the solution of the probiem was thereby easily, brought about by 
the introduction of the parasite. 

Another class of ,vork involves the minute study of the causes 
of familiar phenomena. At the present time this is nowhere so 
active as in the re:ilm of bacteria, and is best iHustrated by the 
study of dairying. A fr,v years ago we knew that a certain 
course was likely to produce given results in dairying, but we 
ciid 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 tm;vard making dairying an exact art. 
When this is done, then vve 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 ,vorld 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 butttr 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. vVe nmv kn0vv 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 weil within the facts to state that the making of 
tbis single piece of apparatus is ·worth to the world more than 
the capitalized cost of agricultural colleges throughout their 
history. 

Another department of vrnrk is the study of diseases that 
attack anim~ls and plants, and tlie problems are not very differ­
ent. Sooner or later we shall solve most of them, including the 
most dreaded tnherculosis. For 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 jts potato crop as the Experiment Station potatoes 
were sprayed, the product of that county w·ould 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 onr 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 lo~ a plane, and have appre­
dated only commercial and monetary results, let me say briefly, 
but in form as emphatic as I can, that the benefit overtopping 
all others, wi1ich 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 results-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 m.an 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. RonERTs-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. Tht>_v were led to this course by the conditions 
which existed four years ago, when many farmers were offered 
·$1 .oo 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 ,vay. Some people have talked 
the matter over, and they believe that information could be 
obtained from the arple regions of this country and spread 
before the people of our State sometime in the month of Septem­
ber, and in that way the_v v,rould be better informed. It has 
seemed to me that it was a matter that this Board could at least 
discuss, and if there are no obstacles in the way that cannot be 
surmounted I believt> that the Board could do no better wbrk 
than to take hold of this. I do not know just what plan could 
be worked out. I do not know whether the secretary could 
obtain the information through the executive officers of the 
Boards in other states, or wht>ther it would be necessary to have 
a corps of correspondents. But in some way or other it does 
.seem to me and to otl1ers vvho 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. Last 
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 np a buyer as they, do sometimes, 
because they believed that the crop of apples was so small that 
buyers would be around. I ,vas 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 had started in on the same theory that the farmers 
had, that there was a shortage, and had fixed the price so high 
}bat 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-I 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 
in 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, 
for 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 condition of the markets early, as far as fruit was con­
cerned. Tnere were several very peculiar circumstances that com­
bined to change the price of apples. In the first place, an excellent 
freight arrangement ,vas made by the general manager of the 
Maine Central Railroad; w!hich 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
em 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. vVe 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 
I\fr. 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. \Vr~SLmv-I am in favor of what Mr. Roberts has sug­
gested. I think that so far as possible the Board should use its 
influenc~ to place before the people of the State information in 
regard to the fruit crop, and at about the selling time. 

Mr. Rom~R'rs-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. Every state has a Board of 
Agriculture or commissioner, some official of this kind, and if 
.communication could be entered into with them whereiby inform­
ation could reach this office by the middle of September and be 
given out immediately, it would be of much value. 

Mr. TRuE-\1/e 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 bee:n, 
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 90 cents 
and bought only a fevv, 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 vVestetn apple 
buy:ers 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 .oo, 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 w'e 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. Wrns1,o,v-I have nothing new to suggest. In my 
county the institute work has been along lines that w:e 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 specia1l 
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 an<l some another. Some would like to know the best 
way of renovating poor land, and some the most economical feed 
for stock, etc. Ottr 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 creamerjes in the county that do quite ·a 
business, besides the priv1.te dairyi.ng. WheneveT I have been 
into a section I have fouml out as near as I could what they 
wanted, and have given it to them if I could. 

WALDO COUNTY. 

J osErH Er.,Lrs-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 Board. The farmers' institute always called 
me, if it ,vas 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 
farmer:, 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. I think 
this has been brought about som;:what, perhaps, by my taking 
pains to mingle with the people. It has been my theory since 
I became a member of thf' Board that we should take advantage 
of the grange meetings. Somewhere near the time when we 
were to hold an institute I woul<l go to the nearest ,grange, per­
haps, and spt:ak in the line of the subjects that we w1ere w'orking 
on, and I flatter myself that it has 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 wihere ,we have not been in the 
habit of holding institutes, they are calling for them. In 
relation to subjeds, in a portion of our county the people are 
VE'ry 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 w'e have held in our 
county has been 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. LIGH'f-1 feel somewhat as Brother Winslow does 
about this matter. I have tried to suggest new things for many 
years and have got about t0 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 methorl 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 wonld beobliged to have agreat many 
speakers and subjects. We have to settle on the one most gen­
eraliy w'.anted. 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 discnss some other subjects in some 
localities. 

I would like to express in a general w:ay an idea that I have 
been considering, and that I have mentioned to Mr. McKeen, 
that might apply to my own county as well as to other counties. 
I 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 I would not abolish the dairy conference, unless some­
thing. else was ~mhstituted 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 bureau 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 tht" 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 vmrk along the lines suggested 
in the proposed mt:asure 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. I wish we might be able to get a better feeling among 
the patrons i)f the creameries and the creamery managers and 
proprietors; that a dairy 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 vvith my ideas. 

ANDROSCOGGIN COUNTY. 

J. L. LowELI,--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 
ia 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 
t.ki.a.t more of this kind of work should be done, in our section 
a: lea..;t. Another line that I am very much interested in is 
r-,onltry 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 Le,,·iston a year 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 donbt but that ,ve 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 much I shall not press it. 

PISCATAQUIS COUNTY. 

w. H. SNOW-I do not know that I can suggest anything new. 
We had some very interesting meetings in the cumty last fall. 
We had Mr. Van Dreser with us at one, '.lnd had a large attend­
ance and the meeting gave very good satisfaction. The other 
places were smaller 'towns, but we had some of the most inter­
ested audiences that we have ever had in institute work. 
Pou1try 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. l find that there is very much 
more interest taken in institutes than before, and quite a number 
have remarked to me within a year that when we have learned 
from the institutes to feed onr 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 l\fr. Gowell's lecture at Parkman some said 
they were going to huild hen houses right awiay, some of the 
ladies especially. Dairying is carried on to quite an extent. 
Vv e 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. 

JoHN F. BuKER-\i\!e have held in our section the past year 
two institutes, one at Sagadahoc Grange Hall, Bowdoin, the 
other at Dirigo Grange flall, 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 
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a few days, at the time, and he said that he could not afforJ 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 wras worth 
dS much as his half day's pay, I would pay him for the time. 
After attending the me1eting he said, "I got more good than I 
could possibly have got by remaining and getting my pay for 
i1alf a cl.ay." Our county is a small county, and the interests 
are <livided. It is not purely an agricultural county. Dairying 
rs 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 
tl,ey are held. vVe must have quite an amount of advertising 
in order to g-et 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 on a speaker, as to ,vhether you get the man they want or the 
man they do not want, is any object at alL 

KENNEBEC COUNTY. 

A. N. DocGtAss-The institutes we have held in our ccmnty 
the past year 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 t!1ey 
manifested a good deal of satisfaction. I believe an institute 
@f 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 0£ 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 idett, 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 sugge~t any new line of 
work. I think the topics discnssed have been very satisfactory 
to all. 

PENOBSCOT COUNTY. 

CHAS. L. J ONES-C()ming on the Board as I do, as a new 
member, and representing Penobscot county, with its large terri­
tory and varied agricnltnral industries, I hardly know what I 
can say alor:.g the line of new methods, and I hardly think 
it would be advisable for me to snggest any. Of course Penob­
scot county has agricnltural industries all the w,ay from its old 
,vorn 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 rai~ing, 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. I am in sympathy with the idea which 
was advanced by Brother Light, in regard to the dairy confer­
ence. 1 think it is well for this Board to consider whether we 
cannot cut clown 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. 

JoHN W. TRUE-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 dairying. 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 dairymen that will not attend 
the dairy conference. It would seem to me to be a good idea 
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 sprayjng apparatus, to show just 
how these fungicides and insecticides can be mixed and pre­
pared, and the method of applying. The interest in farmers' 
insrt:itutes in our county is not as good as in other counties, I 
think, but I shall try 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 thtat the institutes in 
our county have been very beneficial. As a rule we get out a 
crowd and make it a point to ask many questions, and being in 
a nev.r county, with new land, we have much need of encourage­
ment in farming lines, \Ve 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 
husban<lry. they are getting more thoroughbreds. They are also 
picking up ccmsidf-rably on sheep husbandry~ buying thorough­
breds for that. 

The people take much interest in the institutes, and the coming 
year I shall ~ry to he 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 fi,t 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 <leal of clover and I am satisfied that where we can 
raise clover, and a good crop of it, vve can raise almost 
anything else. Our practice is to plow fine, seed down, 
perhaps takt· 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 generaHy 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 crc,p after that. 

I 

FRANKLIN COUNTY. 

JA:!'11:ES MoRRTSON---I am situated about the same as Brother 
Chase and the other new members. I 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. 1S0 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 county, but I 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, ha,ve: 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 favorably in some sections of our county, in his 
allusion to the encouragement of beef raising, cattle raising and 
sheep raising. il 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 be 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. 

NAHUM HINCKI,EY-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. 
\i\Then 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 goo<l 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, a11d 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. I think a little more money expe:nded 
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. \Ve have held quite a number, the secretary 
and speakers were in the county a full week, and we had foll 
meetings 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 I have thought that perhaps we could have something of 
that natnre 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 v.rork on t11e farm, and if v-.. ~ could have tha:t idea 
impressed on our young people, that that is what they need in 
tanning, and if they get an education it is not going to hurt 
them and 1hey have not got to go away and get their living some­
where dse, I think it vvot!ld be good for the people. 

Mr. LrGHT--I suggested a little while ago in my remarks 
what I have been thinking ahout some:w;hat, 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
ery 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 na~ed to be nsi:d in dairy instruction shall correspondingly 
decrease the amount that yon expend at the dairy conference, 
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so that we shall not US(' more of the funds in promoting the dairy 
intereS'ts than we are using nov.,, 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 17-AFTERNOON. 

Meeting called to order at 2 o'clock. On motion of Mr. Light, 
voted, that the business lai<l 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 executive 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 
,iairy conference shall not exceed $400. 

Mr. BUKER-I would like to ask if it would be possible to 
have a good dairy meeting for $400? 

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 ag~1in 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 sonrce, would not, in my judgment, hold a dairy 
meeting that vvill he 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 Min11tes' Talks were now given by members, as 
follows: 
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MILK PRODUCTION. 

By J. L. LOY\TELI,, Auburn. 

What I may say on this suhject 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 follow-ed on 
our farm continuously for a pc-riod of fifty years. 'Ne do not 
wish to be misunderstood, a15 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 milk 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 <lo 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 ,ve can find. As a rule by mak­
ing a careful canvass of the surrounding towns we have been 
able to purch2se 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 powerfnl digestive organs. 

I•'EF,DING. 

Although I never expect to be able to keep a cow a year 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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• 1Whiie it is trne 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 How 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. 
Vv e are foJlowing; 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 aHowing 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, tllat it is useless for me to tell the well 
read farmers what to feed. \Ve 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 to a certain 
limit, the more milk we get. 

I will now speak of what I think 
0

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 oi the business depends. 

It is known to all, that in order to have the best of anything 
the greatest rare is required and constant attention, and this is 
true of the dairy more than in any other branch of our business. 
If we ever receive for Maine butter the same price that is 
fr:ceived 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 frll the lungs with pure air and to prevent them from loosing 
the use of their legs. I have bought ·animaiis in March that had 
not been untied for the winter that were in good condition, but 
have been obliged :o haul them home because they could not 
V{alk. 

The best milk that I 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 piaced 011 ice keeps longer and gives better satis-
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faction. I can :,:ty 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 
mto the human stomach, let the person be young or old. 

ORCHARD ING. 

By JOHN W. TRUB1 New Gloucester. 

Orcharding is something whid, the first settlers that came into 
this part of the country hrought with them. They brought their 
c'.pple 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 an<l that they could cook, and they were satisfied. 
Later on, as late as my father's time, the practice of grafting 
c::ime into use. l\f y father ,vas 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, perhape 40 years ago, the salesmen of the western nursery­
men came around. In m3.ny 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 
~he 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, flncl get a lot 0£ these nursery 
trees and graft them; but the time never came vvhen 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 sell 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 
hundred good trees of some ki:1d.'' That gave him the chance, 
of course, to put m all kin<ls. Son~e of those trees have borne 
remark:ibly well, and have been the :;01:rc"" of. a great deal of 
income to him and his son 
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Coming dswn to my time, when I went to farming as a young 
man I knew nothing about it. I 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 I would take care of ·what I had it was all I could expect to 
do. There ,,rlere perhaps mo trees on the farm that had been 
grafted. Later on circumstances arose when I thought it advis­
able to set out a row of tre<:s. It was a mistake, it was wrong 
to 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 I set them 
out, but I have grafted all but one to Baldwins and they are 
pay;ing well. I 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 ,vant 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 boug-ht 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. It is very much prefer­
able to the Baldwin stock. The two tracts comprise about three 
acres. One of them was set to Bakhvins and Ben Davis, and the 
other to Red Astrachans. My Baldwins have done ,vell, but they 
show signs of weakness where the limbs unite with the trunk. 
That I call a fatal weakness of the Baldwin tree from the nurs-
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uy. I removed all of the rocks, with drills and powder, and 
fixed it so that I could set my ro,v:s straight both ways, and I 
have been wen 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 ancl_ 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 ,vith 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,anc": 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 
:1part you have to cultivate more land a longer number of years, 
perhaps, than your manure pile will warrant. My thirty feet 
orchards I think are right now, but the time has come when I 
have got to do something else for a fertilizer, with those large 
trees. I cannot plov.,, and cultivate as I did when they were 
small. I will say here that in cultivating those trees when they 
\Vere small I got my pay as I went along. The other crops paid 
all the bills for quite a number of y.ears, ten years in most 
instances and in one case twelve years. I considered that the 
crops paid, although the last two 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 Ba1dwins, 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 an<l highly colored. The trees in the 
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chicken yard 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. I 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 Jttst what you want to do. You sh'ould 
have in your mind's eye just the effect that taking out a limb 
will have, and just how you viTant 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 smail. 

If we could raise more apples or if we could raise apples with 
the good qnalities 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 into devising some package that shall hold a peck or 
haH a bushel, that will go with the apple:s. If we can get an 
apple like the McIntosh 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 incr~ase the consumption of c!,pples 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 pref er Reel Astrachan stock to graft upon to 
the Ben Davis? 

Ans. I do, to graft the Baldwin on. 
Ques. How is the Bellflower ? 
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. 

13 
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BEEF PRODUCTION. 

By ARTHUR N. DOUGLASS, Chelsea. 

I fee1 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 nect·ssarily involved which to a large degree is obviated 
in the production of beef. 

It needs no argument of mine to prove that an ordinary scrub, 
in whcse veins flo,vs 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. Oftentimes the thoroughbred 
animal of every breed has its pedigree to recommend it and that 
is about al1. I believe the intensely beef types are not sufficiently 
hardy to withstand the rigors of our climate. Consequently

1 
the 

exercise of ·wisdom in the crossing of breeds, contributes a great 
deal to the ~uccessful 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. Grade 
Shorthorn calves thns feel 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 ,,,eight of 760 pounds when one year 
old, or a gain of 66o 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 1,½ 
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 seventy:-five pounds more. With good pas­
turage the coming summer he ought to weigh 8oo 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 NAHlJM HINCKLEY) Bluehi]l. 

I feel that I 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 you 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 railroad station, 
rherefore 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 our grounds w~s 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 oi 
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, w:ith horse 
stalls and cattle sheds, making a good equipment. Next in 
importance is the advertising of the fair. Starting in in my 
o,vn town, I personally ( for we have been too poor to hire) 
fold and dire-ct 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 drav\'s the class of professional horse 
racing men, and have twice added an increase to premium:; 
off ercd for farm products and stock. We also allow a mileage 
for stock that is driven more than five miles which draws no 
pre mi nm. It is a good idea to enlist the aid of a few to solicit 
exhibits, and to assist in distributing premiums. All of the 
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employ,es 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 faikd 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 cmios from Japan. The selection of 
awarding committees is of great importance. They should be 
selectecl_ some months hefore the date of the fair, and should be 
seler..:tecl for their arlaptability 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 been offered. These the 
awarding committee should enter for a gratuity, to which the 
directors should affix a premium worthy of the article. The 
ground rents should he as lavv 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 g·ambling. And wise indeed is the manage­
ment if they are able to prevent pocket peddling, also to prevent 
the man who carries :1 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 fami'lies 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 ,vhich have been honestly 
awarded, is rather to be condemned than commended. The 
attempt to ~onvert 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 \Vere 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 Jorrn M. WINSLOW, Nobleboro. 

The canning industry of onr State is much larger than most 
men wonld think until they had looked into the matter pretty 
closely. I am in<lebted to the commissioner of industrial and 
lc!.bor statistics for the figures v11hich I herewith present. About 
the year 18.,1.0, 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 ¥:ho \Vas 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 rutting from the cob by hand, then gradually machin­
ery took the place of hanc1 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 
1899 was I 1,050, 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 
woul<l be worth $1,5 r9,374.45. It takes from three to six weeks 
to complete the pack of corn, and it takes a:bout 7,000 men and 
women to 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 $349,000. 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 grea:: 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. Tbey 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 
crnts 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 aunles. 
The possibilities in the canning business in Maine are great. 
The canning of blueberries is all done in Washington county 
and has become a large bnsiness. 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 onr State is no small business. In 1899 (being the 
year in which I get these fignres) there were sixty-eight fac­
tories in operation in Maine, the total pack vV'as 1, I 70,568 cases, 
the value nf 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 
mannrial value of the plant is in the fodder left to be fed on the 
farm and the farm vvill 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 thl.:' 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 tbesf 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 
front and is likely to take first rank as a cattle food among the 
most progressive of our farmers, not only for its intrinsic value as 
fodder but on acrnunt 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. Probably we mow them too long. Then we 
replow them, planting one or t\-vo 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. 
\Ve do but little threshing, believing it more profitab_le to feed 
whole than to pay the cost of threshing. 

\Ve 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 yellow 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, 
I consider it one of the most valuable cattle foods, and as a milk 
producer more valuable than timothy hay and exceeded only, by 
well-cnred 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
rower} and again plowed. This thoroughly pulverizes the 
manure, which may have been lumpy, and mixes it w:ell with the 
already pnlverized soil, leaving the ground in excellent condition 
for a seed bed. 

I fre<]uently 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 harrow;ed down and 
pulverized and at planting time furrowed out with a Centennial 
cultivator 33,i feet apart, 600 pounds of superphosphate per acre 
sown in the furrow, and the corn dropped in rows running cross­
·wise, making checks 3¼ feet apart each way. 

As soon as the com could be seen the cultivator was started 
and nm 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 
+hat 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 grnwth. It ·was then 80 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 tum 
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. It vvas 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 90 to mo hnshels 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 W estem 
meal. For horses I would rather have it. 

As soon as the corn was off, the summer manure was hauled 
out and sprea<l as far as it would go and make a good coat, the 
land plowed and allmved 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 furrow:s, 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 wnen the corn was shocked was about 
four inches high and the ground was well covered. One great 
advantage in raising corn on superphosphate is the absence of 
weed seeds) which arc ahvays 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 bE.tter 1t will be for us. I ·wish here to say a good word 
for seeding to grass vvith 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 <lense as to prevent the growth nor the corn 
so thick as to kill out 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 h3.s, and when properly done I have never failed to get 
a good catch. Try a small plot some time and see if you do not 
like it. 

Of the grains, oats and barley, I 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 sorwn early if grass seed 
is sown with it, as the cool, damp weather of spring is favorable 
to 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 shouM 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 mid<lle of June. Three pecks of seed to the acre is 
about right. If sown too early it is slow in coming up, looks 
yeUow 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 a11 through the season and at harvest you 
have more rank weeds an<l less Hungarian than you want. It 
should be sown on a warm, fine, well-manured soil, and cut when 
most of the heads are wen 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 an<l 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 he:e 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 alw'ays be the main 
dependence of the farmer. 

We all :ike 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 thP, 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 valne. It shonld 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 \V'ill $tand 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. It 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. U sc every means to keep up the fertility of the 
farm. Turn the sward over and reseed often; do not be afraid 
of plowing the land too much, it lets in _the sun and air and helps 
break dm,vn 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 com, 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 we<~ders 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 
am.ount of cattle food to be tnrned 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; I 14 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 Stare, $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 become better 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 tbere 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 dise3.ses that afflict domestic animals the commis­
sioners have had only two to deal with, namely tuberculosis and 
glanders. 

Anthrax, foot 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. 

Tubew-1losis 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 hnvs, and nearly 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 o:f the owner or boards of health or veterinarians. 

It would be jmpossible 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 with0ut co-operation the measures · directed against tuber­
culosis cannot be successful. \Ve 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 
1J1e 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 
<luring 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 'Ne 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 
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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 a:bout the leading facts 
in relation to tuberculin tests. There have been 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 in ju­
rious to minimize them. 

It is a recognized fact that tuberculin is not infallible, but in 
lhe 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 different 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 tuberc1.1lin test. The commissioners have 
recently cleaned up a herd under these same conditions. The 
owner empl0yed 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. 
'rhis 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 r::onverted 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 is a firmly 
established fact that it is the most successful means of detecting 
tuberculosis among cattle that is at present available, if handled 
by carefui and experienced men. 

It was conceded by the Cattle Commissioners of Massachu­
setts, Connecticut and Rhode Island at the New England Cattle 
Commi~.sioners' 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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1.o the breeders and dairymen of our State, coming as it does 
from such a reliable source. 'l'his 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 dt:ring the rears 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 eight millions of dollars worth of dairy products produced 
from our dai r,v herds these last two years and nearly all sold in 
the New England markets, should stimulate the farmers of our 
State tr, 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 from 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, w!hether 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 stock 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 watcl1. It would be unwise for us to say that 
,ln animal in an advanced stage of tuberculosis could be cured. 
She cann0t, and as ~oon 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 liable we are to have a case of tuberculosis devel­
oped in our herd. And h1 order to retain the good name of our 
State we a<lvise as good remedies for tuberculosis : First, close 
examination: 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 p;ist 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 onr 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 sympathy 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 an" some smuggled in against the law, in some 
cases causing the commissioners some trouble in hunting theni. 
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 



210 CA'rTLE C0'.\1:MISSIONERS' REPORT. 

following solution which is considered perfectly harmless, con­
taining no pc,isonous matter, and is also very reasonable in 
(>xpense. 

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 si,mming 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 1899 as in 1898. and nearly three times more in 1900. 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 
owner~ are realizing more the importance of keeping their herds 
clean and healthy. Second, that the owners have become better 
acquainted with the results <lerived 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. 0. BEAL, 
JOHN M. DEERING, 
F. S. ADAMS, 

Commissioners. 
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ANNOUNCEMENTS. 

THE AIM O:F 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-
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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 ~umber of samples of the same brand sent in, 
the Station reserves the right to analyze only in part. 

STATION PUBLICATIONS. 

The Station publishes ro to r2 bulletins each year, covering in 
detail its expenses, operations, investigations and results. The 
bulletins are mailed free to 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 Secrdary of the Board. This combined report 
can be obtained by addressing the Secretary of Agriculture, 
State House, Augusta, Mame. 

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, 
Orono, Maine. 

The post offiC"e, 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. 

CHAS. D. Woons, Director. 

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

CHIEF REQUIREMENTS OF THE LAW.* 

The points of the law of mo.st interest to dealer and consumer 
are: 

Kinds of Feed comittg within the Law. The law applies to 
all feeding stuffs except hays and straw.s; whole seeds and meals 
of wheat, rye, barley, oats, Indian corn, buckwheat and broom 
corn; brans and middlings not 1nixed 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 i.s not a 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 b) 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. 

* The full text of the law wHl be ;-cnt on application. 2 
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MANUFACTURERS AND PLACE OF SAMPLING . 

Manufacturer or Jobber. 

J. E. Soper & Co ............. . 
,J.E. Soper & Co ............... . 
Doten Grain co ........... , .... . 

Chapin & Co ................... . 
Chapin & Co ................... . 
Chapin & Co .................... . 

Chapin &Co .................... . 
Chapin &Co .................... . 
()ha pin & Co .................... . 

Humphreys, Gorn1win & Co ... . 
K B. Williams & Co ............ . 
E. B. Williams & Co ........... . 

E. B. Williams&. Co ........... . 
E. B. W11liarns & Co ............ . 
K B. Williams & Co ............ . 

E. B. Williams & Co ...... ., .. : . 
E. B. Williams & Co ........... . 
Humphreys, Gootlwiu & Co ..•. 

F. W. Bro<le & Co ............. . 
:B'. W. Brode & Co ............... . 
F. W. Brode & Co ............ .. 

F. W. Brode & Co ............... . 
F. ,v. BrO(le & Co ............ . 
I<'. W. Brode & Co .............. . 

Arlington Oil & Fertilizer Co .. 
Arlington Oil & l:<'ertilizPr Co .. 
'l'he A meriean Cotton Oil Co .. . 

'I'he American Cotton Oil Co .. . 
The A merit:an Cotton < )ii Co .. . 
The Southern Cotton Oil Co ... . 

Paris Flouring Co ............... . 
Unknown ...................... . 
Unk110-wn . . . . .. . . . . ........ . 

Unk1Hnvn ...................... . 
Unkno,vn ...................... . 
Unkncnvn ..................... . 

Unknown ................... . 
Unknown ..................... .. 
Unkno,vn ..................... . 

The Glucose Sugar Refining Co. 
'rim Glucose Sugar l{efining Co. 
'l'he Glucose Sugar Refining Co. 

'l'he Glucose Sugar Refining Co. 
'l'he Glucose Sugar Refining Co. 
The Glueose Sugar ltetining Co. 

The Glucose Sugar Refining Co. 
The Glucose Sugar Refining Co. 
The Glucose Sugar Refining Co. 

.Manufactured at 

nos ton, l\l ass ..... . 
Boston, 1\1 a,is •..... 

St. Louis, l\Io ..... . 
St. Louis, 1\10 .•••••• 
St. Louis, l\lo ..... . 

St. Louis, 1\10 •.•••. 
St. Loub, :i\Io ...... . 
St. Loui,c;, l\lo ..... . 

J\fern])his, Tenn ... . 
Me111phis, Tenn ... . 
l\Iemphb, Tenn ... . 

l\£ernphi8, Tenn ... . 
Memplns, Tenn .. . 
l\lernphi,i, Tenn .. _ .. 

i\len1phi", TPnn ... . 
l\lernp\Ji,-;, Tenn ... . 
l\lempllis, Tenn ... . 

J\femplJis, Tl'lln ... . 
:i\Iernp\Ji,-,, Tenn ... . 
l\lernphb, Tenn ... . 

l\fcmp]1is, Tenn .. . 
Mempl1is, Tc1111 .. 
l\le1111)llis, Tenn ... 

Gcorg•i:l. ..... . 
G-eorgi,1 . ......... . 
Little Bock, Ark .. 

Little Rock, Ark .. . 
LHtli, l{oek, Ari, .. . 
Little J{oek, Ark .. . 

Sampled at 

Kennebunk ......•. 
Newport ...........• 
Calais ..............• 

ITira111 ............ . 
Bath .............. . 
Skowhegan ....... . 

Dexter .. : .........• 
Son th Brewer .... . 
Jiangor ............ . 

l\fonrnonth ........ . 
Bluehill ........... . 
Portland .......... . 

Lewiston ......... . 
South lhewer ..... . 
Bangor .......•••• 

Bangor .......... . 
Bt'lfa,-;t ..........••• 
1\Ublll'll • • • • • • • •• • 

Portlnrnl ..........• 
We,-;tl1rook ....... . 
Bowdoinlrn111 ....• 

Uar<liner ........••• 
Brnn,-;wiek ........ . 
Betllt'I ............ . 

Belfast ............• 
\\'intt~l'])Ort ....... . 
Corinna ...........• 

Fox croft .......... . 
Jln111pde11 ......... . 
J>exter ............. . 

Bnng-ol' . .......... . 
1''n,e port ......... . 
South !'ans ....... . 

Auµ;u,-1a ..........• 
Augusta ........... . 
Dexter .............• 

Bangor .... 
li~tllg'()t' ...•....... 
Bethel ............. . 

Son th BrPwer ..... . 
Bucksport ........ . 
Fuxerott ......... . 

Corinna ........... . 
Newport .........•.. 
Biddefol'<l ..... . 

Bri<lgtnn .•••••••••• 
Augusta ........... . 
Brunswick ....... . 



FEEDING STUFF INSPECTION. 

ANALYSES OF SAMPLES. 

Name of Feed. 

Cotton Seert Meal . . .. .. . .............. .. 
Cotton Seert Meal .................... .. 
Cotton Seed Meal ............... . 

Cotton See<l J\f eal . .. . .. .. . . .. .. . ...... . 
Cotton See<l Meal ..................... .. 
Cotton Seed l\leal ................... . 

Cotton Seerl Meal . . . . . . . . . .......... . 
Cotton Seell ;\I eal ...................... . 
Cotton Seetl Meal .................... . 

Cotton See<l !\I eal ...................... .. 
Cotton See<l l\l eal ...................... . 
"Daisy Brantl" Cotton Seecl Meal. .... . 

"Daisy Brand" Cotton See<l :i\Ieal ... . 
"Daisy Brand" Cotton Seed l\leal ..... . 
"Daisy llntrnl" Cotton Seetl Meal .... .. 

"Daisy Brnn<l" Cotton See<l Meal .. .. 
"l>aisy Brand" Cotton Seed Meal .. . 
Dixie Brand Cotton ::-Jee<l Meal. ....... . 

Owl Bran<l Cotton See<l Meal ........ . 
Owl Brand Cotton Seed Meal ......... . 
Owl Bran<l Cotton See<l i\Ieal ... . 

Owl Hrarnl Cotton See<l l\Ieal .......... . 
Owl Brand Cotton Seed ?lleal ........ .. 
Owl Brand Cotton Seed Meal .......... . 

Cotton Seed J\f en.l ...................... . 
Cotton ::-Jee<l :\I en! ....................... . 
Prime Cotton Sel•tl Meal .............. . 

]'rime Cotton S!'e<l Meal ............... . 
Prime Cotton deed i\leal ............... . 
Prime !finely t;romHI Cotton Seed i\leal 

Prime l\Ternphi:ci Cotton SceLl ;\Ieal ... . 
Cotton Set,<! l\l ea! ...................... . 
Cotton ~eed Meal ...................... . 

Cotton See<l 1\1 ea! ...................... . 
Cotton Seed 1\1 ea! ...................... , 
Cotton See<l Meal .................... . 

Cotton See<l 1\1 ea! .................... . 
Cotton Seed i\1 ea! ................... . 
Sea lslarnl Cotton Seerl Meal. .......... . 

Chicago Ulutcm Meal .................. .. 
Clncago (iluten l\leal ................... . 
Chicago Gluten l\Iettl ................... . 

Chicago Gluten i\leal ................ . 
Chicago (~luten l\lt0 al .................. . 
Chieago Uluten l\leal .................. . 

Chicago Ulnten l\Ienl .................. . 
Chicago (;luten Meal ................. .. 
Chicago Uluten :\leal .................. . 

PROTEIN. 

46.50 
44.40 
43.69 

4:L69 
44. i5 
43.69 

45.19 
45.(J(j 
45.81 

45.06 
4;).()() 

4:J.00 

4:i.:11 
45.0ti 
H.31 

44.51i 
45.~~ 
41.!H 

44.:H 
44.0li 
:n.:31 

4.5.0!i 
4:l.);) 
4-i.4-1 

44.(i:l 
44.!l-i 
41.ii\! 

4:3.1~) 
.i-2.:n 

4B.00 
43.00 

No guar. 

43.00 
4:l.00 
4,l.00 

43.00 
43.00 
4:3.00 

4.'l.00 
4Z.00 
-.rn.oo 

4:-i.oo 
43.00 
43.00 

4:L00 I 

4:l.00 
4:-l.00 

,t{.()() 

4:l.00 
4:l.011 

4:l.OO 
4:l.00 
4:-;.ou 

4:').0() I 

4:l.00 
4:LOU 

4:-l.0(1 

4,-),;)G 1 

.4;; .(HJ 
4:l.UO 

42.(irl 
4:l.:ll 
3:).(/(j 

4:l.44 
4i'i.:H 
4,i.81 

43.51J 
4:-l.fi!) 
:2:um 
,m.:H 
B2.81 
3::l.:H 

34.5(; 
35. rn 
,J.1.5!i 

3.5.44 
3:UJ4 
35.0U 

4:).()() 

42.00 
42.UO 

1:--o gnar. 

l

~o ~uar. 
,:So guar. 

\o gnar. 
\o guar. 
Xo guar. 

:rn.oo 
B::<.00 
:l8.00 

38.00 
.'lS.00 
BS.00 

.'l8.00 
:-is.oo 
38.llO 

FAT. 

12.12 
13.07 
]:2.04 

13.fi(; 
](l.4\:l 
13.86 

10.20 
]:2.0i 

D.4il 

9.2, 
lO.G:l 
1:2.10 

8.fJ6 
11.5:l 
10.7(5 

11.52 
10.Si 

8.:2!! 

11.01 
11.ii'i 
12.m 

10.,l."i 
]().\lb 

l 1.17 

J:l.fiG 
] 1.1'0 
H-UU 

]:!.8:3 
l J.(iS 
11.81 

H.10 
J;-Li8 

(i.iiil 

4.;i'i 
-Ll.5 
4.1.i 

4.21 
4. lii 
4 .08 

3.43 
4.2::l 
4.1:! 

9.00 
9.00 

No guar. 

9.00 
9.00 
9.00 

9.00 
9.00 
(l.00 

9.00 
8.00 
9.00 

9.00 
\l.00 
().00 

9.00 
!J.00 
fl.OU 

H.00 
H.011 
!J.00 

!l.00 
!).()() 

H.UU 

!).(I() 

!l.OIJ 
!l.00 

\).()f) 

8.00 
s.oo 

Xo guar. ! 

,\'o guar. 
,:--;o guar. 
I 

:-,;n guar. 
;:--;o guar. 
,:-,-o guar. 
I - , 

i ~:~~ I 

I :2.00 

2.00 i 

2.00 
2.00 

2.00 
2.00 
:2.00 

II 

8841 
8687 
8842 

ti6Hl 
8H9:l 
8ii!'J3 

869! 
8H77 
8H76 

8Gf)5 
8H\l6 
S!i\17 

i<,16 
8717 
1'iil8 

8,l~ 
x,20 
8,21 
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8728 
8729 
8730 

8731 
8732 
8733 

8i34 
8735 
8736 

8737 
8738 
8739 

8740 
8741 
l'li42 

8743 
8744 

· t-74,5 

87!6 
8747 
8748 

874H 
8750 
8751 

875:2 
S7fl8 
8754 

87fl5 
875H 
8i57 

87fl8 
875!) 
8760 

8';fil 
884.3 
87fi2 

8763 
87/i4 
8765 

8766 
8767 
8768 

876\'J 
87i0 
8771 

8772 
8773 
8,'f74 

MANUFACTURERS-Continued. 

Manufacturer or Jobber. 

The Glucose Sugar Refining Co. 
The Glucose Sugar Refiuing Co. 
The Glucose Sugar Refining Co. 

The Glucose Sugar Refining Co. 
The Glucose Sugar Refining Co. 
The Glucose Sugar Refining Co. 

The Glucose Sugar Refining Co. 
The GlucosfJ Sugar Refining Co. 
The Glucose l::lugar Refining Co. 

The Glucose Sugar Refining Co. 
Charles Pope Glucose Co ..... . 
Charles Pope Glucose Co ...... . 

Charles Pope Glucose Co ...... . 
Charles Pope Glucose Co ...... . 
Charles Pope Glueose Co ...... . 

Charles Pope Glucose Co ..... .. 
Charles Pope Glncose Co ..... . 
Charles Pope Glucose Co ...... . 

Chnrles Pope Glucose Co ...... . 
Charlet:1 Pope Glucose Co ..... . 
Charles Pope Glucose Co .... .. 

National Starch l\Ianf'g Co .... . 
Nationnl Starch l\lnnf'g Co .... . 
National 8tareh l\lanf'g Co .... . 

1'.ational Starch l\lanf'g Co .... . 
National Stareh l\lanf'g Co .... . 
~ational Starch l\lanf'g Co ..•. 

l\ationnl Stnrch l\lanf'g Co ... . 
K ationnl Srarch M anf'g Co .... . 
l\ational Starch l\lanf'g Co .... . 

The Glucose Sugar HPiining Co 
The Glnemw Sugar Refining Co. 
The Glueose Sugar Refining Co. 

The Glucose Sugar Refining Co.I 
Norton Clrnprnan Co ............ ; 
E.W. Blatchfonl & Co .......... ' 

KW. matchforcl & Co ........ .. 
E. W. Blatehfonl & Co ........ . 
E. W. Blatchford & (;o ........ .. 

The Clevelancl Linsee<l Oil Co .. i 
The Clevelan<l Linseecl Oil Co.· I 

The Clevelaml Linseed Oil Cu .. 
1 

'l'lle Clevelancl Lin:-ee(l Oil Co .. · 
The Cleveland Lin,:;ee<l Oil Co .. 
The Clevelarnl Linsee<l Oil Co .. 

S . ..\. & ,J. II. True Co .......... . 
S. A. & ,J. H. True Co ........... . 
S. A. & J. H. True Co .......... .. 

Manufactured at 

Des Moines, Ia ... . 
Des I\loines, Ia .... . 
Des Moines, Ia .... . 

Des Moines, Ia ... .. 
I>es Moines, Ia .. .. 
Des J\loines, Ia .... . 

nes l\loines, Ia .. .. 
In<lianapolis, Irnl.. 
In<lianapolis, Ind .. 

Rockford, Ill ...... . 

Chicago, Ill ....... . 

Cllicago, Ill ....... . 
Chicago, Ill ....... . 
Chicago, 111 ....... . 

Sampled at 

Auburn ........... .. 
, outh Paris ...... . 
Winthrop ......... . 

Belfast ............ . 
Rocklarnl. ......... . 
Bath .............• 

Pittsfiehl ......... . 
Portland ......... . 
Stroud water ......• 

Skowhegan 
South Brewer .....• 
Cam(len .. .. . ,. ... , 

L1Jwiston .......... . 
Brunswick ........• 
Gardiner .......... . 

J<'reevort .......... . 
Saco ......... . 
BWcleforcl ........• 

Westbrook ........• 
Strou<lwater ...... . 
l'ortlancl ..........• 

Portlnrnl ........• 
Auburn ............ . 
Soutli Paris .......• 

Waterville ........ . 
Dext1'r ........... . 
Foxcroft .......... . 

Bangor ............ . 
l\lilo .............. . 
Bow<loinhau1 ..... . 

South Paris ...... .. 
Bangor ........... .. 
Bang·or ............• 

Auburn ........... . 
Calais ............ . 
Brun,nvick ........ . 

Gar<liner .......... . 
Freeport .......... . 
Westbrook .......• 

Augm,ta ........ . 
Newport .......... . 
Pittsfiehl ......... . 

Auburn ............• 
South Paris ...... .. 
Skowhegan ....... . 

South Paris . . . . . . • 
Bath ..............• 
Strouclwater ......• 
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AN AL YSES-Continued. 

Name of Feed. 

Chicago Gluten Meal ................. .. 
Chicago Gluten Meal ................. .. 
Chicago Gluten Meal .................. .. 

Chicago Gluten Meal .................. .. 
Chicago Gluten Meal ................. .. 
Chicago Gluten ~eal ................. . 

Chicago Gluten Meal ................. .. 
Chicago Gluten Meal .......... .. 
Chicago Gluten Meal .................. . 

Chfoago Gluten Meal .................. .. 
Creal\J. Gluten Meal ................... .. 
(;ream Gluten Meal. .........•••.••.....• 

Cream Gluten Meal. .................... . 
Cream Gluten Meal. .............. . 
Cream Gluten Meal. .................... . 

Cream Gluten Meal. .................... . 
Cream Gluten Meal. ................... . 
Cream Gluten Meal ............. . 

Cream Gluten Meal...... .... ... • .. . 
Cream Gluten Meal. ................. .. 
Cream Gluten Meal............ .. ... .. 

King Gluten Meal ..................... .. 
King Gluten Meal ...................... . 
King Gluten Meal. .................... .. 

King Gluten Meal ............. . 
King Gluten Meal. .............. . 
King Gluten Meal. ............. . 

King Gluten Meal. ........... . 
King Gluten Meal...... .. .......... .. 
King Gluten Meal. .................... .. 

Buffalo Gluten Feed .. . ........ .. 
Buffalo Gluten J<'ee<l ................... . 
Buffalo Gluten Feed .................. . 

Rockford Diamond Gluten Feed ....... . 
Gluten l<'eell ............................. . 
Blatchfon1's Calf Meal ................ . 

Blatchfonl's Calf Meal ................ . 
Blatcllfo:·<l's Calf Meal ................ . 
Blatcllfonl's Calf Meal ................ . 

Clevelaml Flax Meal ................... . 
Clevelancl Flax 1\1 eal. ................ .. 
Cleveland Linseed Oil Meal ........... . 

Clevelan<1 Linsee<1 Oil Meal ........... . 
Cleveland Linseed Oil Meal. ........... . 
ClevelaI1ll Linseed Oil Meal ........... . 

True's Linseed Oii Meal ..... . 
True's Linseed Oil Meal ................ . 
'.rrue's Linseed Oil Meal ................ . 

PROTEIN, 

I.; 
o::§ 
i::::o 
::l;... 
Oa:> 
r;.;.p. 

31.69 
34.94 
35.56 

33.19 
34.06 
32.44 

31.56 
33.4! 
34,06 

31.56 
32.81 
34.81 

31.44 
31.44 
33.31 

34.06 
30.31 
3:l.56 

32.69 
34.56 
34,94 

31.44 
31.56 
31.44 

31.06 
31.31 
32,Hl 

30.94 
35.44 
34.81 

25.94 
25.511 
26.81 

25.06 
22.31 
25.31 

25.44 
24.n6 
24.44 

36.31 
/)4.69 
38,44 

35.81 
3i.:n 
,%.81 

2\l.81 
2B.U6 
33.44 

I 
0::: 
Q) 

~.3 
Ci:;: 
ll:l <l) 
;...c; 
ll:l;... 
::la;i 
C!lA 

38.00 
38.00 
38.00 

38.00 
38,00 
38.00 

36.00 
36.00 
36.00 

36.00 
3,l.12 
34.12 

34.12 
84,12 
34,12 

34..12 
84.12 
34.12 

34.12 
34.12 
u.12 

32.00 
32.U0 
:32,00 

32.00 
32.00 
3:!,00 

32.00 
32.00 
32.00 

25.50 
25,50 
25,50 

24.20 
24.:W 

No guar. 

No guar. 
No guar. 
No guar. 

3\l.00 
3fl.00 
39,00 

39.00 
3B.OO 
89.00 

36.94 
36.\14 
36.94 

,..; 
i:::: 

0::<l) 
.:: 0 
::l;... 
0 a:> 
la.A 

3.89 
2.91 
5.oa 
5.71 
5.30 
4.16 

4.11 
4.i4 
4.41 

3.i9 
2.79 
2.93 

2.68 
2.81 
2.45 

1 .64 
2.44 
2.5i 

2,ii 
2.91 
2.91 

15.88 
16,26 
14,86 

16.28 
16.18 
14.25 

rn.o:; 
i .21 
4.131 

4,6i 
4.53 
3.80 

3.85 
4.04 
5.6i 

5.58 
5.39 
5.09 

3.45 
2.90 
1.60 

R.14 
2.44 
2.12 

8.57 
8.40 
9.45 

FAT. 

I 
0::: 
Q) 
Q). ...,..., 
C .::1 
il:l<l) 
;... 0 
ll:l;... 
Pa:> 

C!l A 

2.00 
2.00 
2.00 

2.00 
2.00 
2.00 

3.3i 
3.37 
3.3i 

3.3i 
3.'.!0 
3.20 

3.20 
3,20 
3,20 

3.20 
3.20 
3.20 

3.20 
3.20 
3.~o 

16.00 
16.00 
16,00 

16.00 
16.00 
16.00 

16.00 
16.00 
16.00 

4.00 
4.00 
4..00 

t~~ I 

No guar.l 

No guar. 1 

No guar. 
No guar. 

Li.JO 
1.50 
1.50 

1.50 
1.50 
1.50 

6,58 
6 58 
6.58 

13 

:.: 
Q) 
p. 

s 
::l 
i:::: 
i:::: 
.s ..., 
.s 
w 

Si28 
8i29 
S730 

87::11 
S':'32 
8i33 

8i34 
8i35 
8i36 

Si3i 
8i38 
Si39 

8i40 
S741 
8i42 

8i43 
8744 
8i45 

8i46 
Si4i 
8i48 

8i49 
Si50 
8751 

8i52 
8i53 
8i54 

Ri55 
8i56 
875i 

8758 
8i59 
8i60 

8i61 
8843 
8i62 

Si63 
8764 
8i65 

8766 
Si6i 
8i68 

8i69 
8770 
8771 

8i72 
8i73 
8i74 
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8775 
8776 
8777 

8778 
8779 
8780 

8'781 
8782 
8783 

8784 
8785 
8786 

8787 
8788 
8789 

8790 
8844 
8791 

8792 
8i93 
8794 

8795 
8846 
8796 

8797 
8798 
8799 

8800 
8801 
8802 

8803 
8804 
8805 

8845 
8806 
8807 

8808 
880H 
8810 

8811 
8812 
8813 

8814 
8815 
8816 

8817 
8818 
8819 

MANUFACTURERS-Continued. 

Manufacturer or Jobber. 

International Milling Co ......•. 
International Milling Co ....... , 
S, A. & J, H. True Co .......... .. 

0. Holway & Co ............... .. 
0. Holway & Co ................ . 
O. Holway & Co .............. .. 

The American Cereal Co ....... . 
The American Cereal Co ...... . 
'.rlrn American Cereal Co ...... .. 

The American Cereal Co ...... . 
The American CerealCo ...... .. 
'l'he American Cereal Co ....... . 

The American Cereal Co ....... . 
The American Cereal Co ....... . 
The American Cereal Co ....... . 

The American Cereal Co ....... . 
The American Cereal Co ....... . 
The AmeriC'.an Cereal Co ...... . 

The American Cereal Co ...... . 
The American Cereal Co ....... . 
The A mericau Cereal Co ....... . 

The A rnerican Cereal co ....... . 
The American Cereal Co ...... . 
The American Cereal Co ...... . 

The American Cereal Co ....... . 
'rhe A rnerican Cereal co ....... . 
The American Cereal Co ...... . 

The American Cereal Co ....... . 
The American Cereal Co ...... . 
The American Cereal co ...... . 

The American Cereal Co ....... . 
The Amencan Cereal Co ...... . 
'l'he American Cereal Co ...... .. 

The American Cereal Co ...... . 
The H-0 Co ........ , ...... .. 
The I-I-0 Co ..................... . 

The I-I-0 Co .................... . 
The H-0 Co .................... . 
'.rhe H-0 Co .................... .. 

The H-0 Co .................... .. 
The Jf-0 Co .................... . 
'l'he I-I-0 Co . . . . . . . .......... . 

The I-I-0 Co ................... . 
The H-0 Co ................... .. 
The Il-0 Co .................... . 

The IJ-0 Co ........ . 
'l'hc American Cereal Co ....... . 
'l'he American Cereal Co ....... . 

Manufactured at 

Auburn .......... . 
Auburn ........... .. 
Auburn ....•........ 

Chicago, Ill ...... .. 
Chicago, Ill .••.... 
Chicago, Ill ....... . 

Chicago, Ill ...... . 
Chicago, Ill ...... .. 
Chicago, Ill ....... . 

Chicago, Ill ....... . 
Chicago, Ill ....... . 
Chicago, Ill ....... . 

Chicago, Ill ...... . 
Chicago, Ill ..... . 
Chicago, Ill ....... . 

Chicago, Ill ...... . 
Chicago, Ill ...... . 
Chicago, Ill ...... .. 

Chicago, Ill ....... . 
Chicago, Ill ...... .. 
Chicago, Ill ....... . 

Chicago, Ill ....... . 
Chicago, Ill ...... . 
Chicago, Ill ....... . 

Chicago, Ill ....... . 
Chicago, lll . . . . .. . 
Chicago, 111 •••..... 

Chicago, Ill ...... . 
Chicago, Ill ..... . 
Chicago, Ill ....... . 

Chicago, Ill ...... . 
Buffafo, N. Y .. .... . 
Buffalo, X. Y ..... . 

Buffalo, N. Y ...... . 
Buffalo,~. Y ...... . 
Buffalo, N. Y ...••. , 

Buffalo, N. Y ..... .. 
Buffalo, .N. Y . .... . 
Buffalo, X. Y ..... . 

Buffalo, N. Y .....•. 
Buffalo, N. Y ....... 
Buffalo,::,.,. Y ...•... 

Buffalo, K. Y ...... . 
Chicago, Ill ....... . 
Chicago, Ill ..... . 

Sampled at 

Brunswick ........• 
Fox croft .......... . 
Portland ........ . 

Auburn ........... . 
Winthrop •.•....••• 
Foxcroft. 

Portland .......... . 
Portlancl .......... , 
Saco ...............• 

Augusta ........... . 
Brunswick .... • ...• 
Auburn ...••••• ,. 

Bethel .............• 
Monmouth ......•.. 
Belfast .......•...• 

Bath ..............• 
Eastport ...........• 
Skowhegan ...... . 

Newport .......... . 
Bucksport ........ .. 
South Brewer ..... . 

Bangor ............ . 
Calais ............•• 
Brun:,;wick ........ . 

Auburn ..........••• 
Ca111den .......... . 
Foxcroft.. ... . ... . 

Portland .......... . 
Strorn\water ......• 
Saco .............. . 

Augusta ........... . 
Brunswick ........ . 
Bath .•.............• 

Eastport. ......... . 
Freeport ..........• 
Augu~ta ........... . 

Waterville ....... .. 
Rocklnrnl .......... . 
Skowhegan ....... . 

Portland .......... . 
Freeport .......... . 
Auburn ............• 

Waterville ........ , 
Skowhegan ...... . 
Freeport ..........• 

Freeport ..........• 
J'ortlantl .......... . 
Auburn .......... ,,. 



FEEDING STUFF INSPECTION. 

ANALYSES-Continued. 

Name of Feed. 

Sucrene Oil Meal. ...................... . 
Sucrene Oil Meal. ................... .. 
True's Corn and Oat Feed ............. .. 

Monarch Corn and Oat Feed ........... . 
Monarch Corn ancl Oat Feed ........... . 
Monarch Corn and Oat Feed ........... . 

Victor Corn and Oat Feecl .... . 
Victor Corn and Oat Feed .............. . 
Victor Corn and. Oat Feed ...........•.. 

Victor Corn ancl Oat Feed ... . 
Victor Corn and Oat Fee<l ............. . 
Vietor Corn and Oat J!'eecl ........... . 

Victor Corn and Oat Feed ............ . 
Victor Corn an<l Oat Feed ........... . 
Victor Corn ancl Oat J!-,eecl. ........... . 

Victor Corn an<l Oat Feed ..... . 
Vietor Corn an<l Oat Feed ............. . 
Victor Corn and Oat Feed ............. . 

~i~~~~: 3~!:~ :~~~18:l i::~1::::::::::::::: 1 

Victor Corn aml Oat Feec1..... . . . . . . . . . 

Victor Corn ancl Oat !feed. . . . . . . ..... . 
Corn, Oats and Barley .................. . 
Quaker Dairy l<'ee1l .................. .. 

Quaker Dairy Fe eel ..................... . 
Quaker Dairy Fee<l .................... . 
Quaker Dairy Fee<l ................... . 

Quaker Oat Feed ....................... . 
Quaker Oat l<'ee11. ...................... . 
Quaker Oat J!'eecl. ... .. . .............. . 

Quaker Oat Fee(l. ................... .. 
Quaker Oat l<'ee<1 .................. . 
Quaker Oat Feed ........................ . 

Quaker Oat l<'ee11...... . . . . . . . . . . . . . . . . . · [ 
'l'he H-0 Co.':,; Dairy Fee(l ............ . 
'l'he H-0 Co.'s Dairy Fee<l .......... •••••I 
The II-0 Co.'s Dairy Fee<l, .............. ( 
The H-0 Co.'s Dairy Feecl .............. : 
Tue H-0 Co.'s Dairy Feetl ............. -1 

The H-0 Co.'s Dunth,e Corn & Oat J<'ee<l 
The H-0 Cn.'s l>n11<lee Corn & Oat l<'ee<l: 
The H-0 Co.'s Dunc lee Corn & Out Feed: 

Th,c H-0 Co.'s Dun<lec Corn & Oat Fee<! I 
'l'.he H-0 ~o-> I>m_1d:e, Corn & Oat l<'eed 
'I he II-0 Co. s Hon,e J! ee<l .............. . 

!~~~e~~~1~7:'~~-e1:rr~~-~ t:~~1(it1:;· l<:~~-,1::: i 
American Cereal Co.',-, l'oultr)' Feed ... I 

PROTEIN. 

23.31 
2!i.94 
9.31 

10.94 
9.81 
9.94 

8.rn 
7 .31 
8,44 

7 .31 
7.94 
7 .94 

8.56 
8.06 
8,19 

7.56 
9.94 
9.69 

7.5(; 
7.81 
8.81 

8.6\l 
10.81 
10.3i 

ll.5H 
]3.69 
13.81 

ll.31 
]2.94 
ll.H4 

11.06 
rn.n4 
14.56 

13.G\l 
17.44 
l!i.fJ4 

17 .li3 
18.50 
18.03 

8.13 
s .. 'iH 
S.l\J 

8.44 
s.oo 

12.19 

15.31 
8.ill 

l:UJE; 

24.75 
24.75 
9.(;3 

10.25 
10.25 
10.25 

9.46 
9.4H 
!.J.46 

\l.46 
9.4(; 
\l.4H 

\l.4H 
9,4(; 
9.4H 

\l.4(; 
9.4(; 
9.46 

9.4H 
fl.4H 
9.46 

\l.46 
11 .20 
12.03 

12.03 
l:.!.03 
12.0:3 

12.03 
12.fi3 
12.03 

12.03 
12.0,{ 
12.03 

12.03 
18.00 
18.00 

1s.00 
18.00 
18,00 

8.38 
8.as 
S.38 

8.38 
8.38 

12.30 

16.80 
No g-nar. 
;'[o guar. 

FAT. 

3.53 
3.65 
3.45 

8.29 
1.rn 
7.5(; 

3,84 
3.55 
3.4\l 

3.23 
3.4(; 
3.ti8 

3.71 
3.31 
3-60 

3.18 
4.91 
5.12 

3.15 
3.21 
4,0(; 

4.14 
4.!'!8 
3.19 

3.44 
4.13 
3.40 

4.35 
3.,3 
3.67 

3.62 
3.69 
3.77 

4.08 
4.84 
4.7] 

5.32, 
4.fi3 
4,81 

3.42 
iL31 
3.24 

3.50 
3.50 
4.23 

7.47 
7,47 
7-47 

3.9] 
3.V2 
3,92 

3.92 
3.92 
3.92 

3.92 
3.92 
3.9-2 

3.92 
3.92 
3.\!2 

3.92 
4.1.5 
3.49 

3.49 
3.49 
3,49 

3.49 
3.49 
3.4\l 

3.49 
3.4\l 
3.4\l 

3.41) 
4.50 
4.5(1 

4.50 
4 .. 50 
4.50 

2.\15 
2,});'j 
2.D5 

7 .oo 
So guar. 
No gnar. 

15 

8775 
8776 
8777 

8778 
8779 
8780 

8781 
8782 
8783 

8784 
8785 
8786 

8787 
8788 
8789 

8790 
8844 
8791 

8792 
8793 
8794 

8795 
8846 
879(; 

8797 
87\18 
87B9 

8800 
8801 
8802 

8803 
8804 
8805 

8845 
8800 
8807 

8808 
8809 
8810 

8811 
8812 
8813 

1'1814 
8815 
8816 

8817 
8818 
8819 
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MANUFACTURERS-Concluded. 

8820 
8821 
8822 

8823 
h824 
8825 

8826 
8827 
8828 

8829 
8830 
8831 

Manufacturer or Jobber. 

Unknown .................... . 
B. Randall & Co ....•........... 
Nash Manufacturing Co ....... . 

Nash Manufacturing Co ....... . 
The Bowker co ......•.......... 
The Bowker Co ............... . 

The Bowker Co ................ . 
The Bowker Co ................ . 
The Bowker Co ................ . 

Bradley Fertilizer Co .......... . 
Bradley Fertilizer Co ......... . 
Nash Manufacturing Co ...... . 

Manufacturecl at 

East Boston, Mass. 
South Brewer .... . 

South Brewer ..... . 
Boston, Jllass. 
Boston, Mass ...... . 

Boston, Mass ...... . 
Boston, l\f ass ...... . 
Boston, Mass .. , ... . 

Boston, Mass ..... . 
Boston, 1\1 ass ..... . 
South Brewer ..... . 

ANALYSES-Concluded. 

PROTEIN. 

I 
,::; 
l) 

Name of Feed. 1i =~ ;; r:::'.c.:> 
Cl:) ;.. 0 

=~ §s Oo 
~~ c.,:::, 

I 

\xo guar. Rice ~eecl .... ····························I 10.69 
A rnenean Poultry Meal. .............. 3:i.00 :'lo guar. 
Nash Manufacturing Co.'s Beef Scrapsj 46,94 ,52.rn 

Nash Manufacturing Co.'s Beef Scrapsl 4Uli 52.19 
Bowker's Animal Meal. .. .. ·······••] 4,l.56 3(J.00 
Bowker's Animal Meal ~ ............. 45,56 30.00 

Bowker's Animal ;11eal ................ 46.0G ;](),()() 

Bowker's Animal Meal ................. 42.81 30.00 
Bowker's Pure Beef Scraps ........ .... 48.50 Xo guar. 

Bradley's Superior Meat Meal 4,'J.69 40.00 
Bnulley's Superior Meat Jlleal .......... 47 .94 40.00 
Cattle or Poultry Bone .. .............. i 16.06 11.00 

! 

Samplecl at 

Freeport .......... . 
Bowdoinham ..... . 
Winterport ....... . 

Bangor .... . 
Portland .......... . 
Freeport .......... . 

Gardiner ... . 
Belfast .......... . 
Portland .......... . 

Portland ......... . 
Bangor ............• 
South Brewer .... 

:.: 
0 

I ,:::, 
cj s 
<l) ::, 

I~ 
i...; i::: 
:::i::: i::: 

~11) ell a) 

~ i::: 0 ;.. 0 
i:::.,.. ~s 0 a) .s 
~ ;::.. c,!:)p.. if.! 

11.:n !No guar. 8820 
23.88 JNo guar. 8821 
2(j,4] 2S.4~ 8822 

27 .29 2~.42 8823 
10.]5 5.00 8824 
11.06 5.00 8825 

9.37 5.00 8S26 
10.51 5.00 8827 
17 .14 No guar. 8628 

10.m 10.00 8829 
n.47 10.00 8830 
5.87 8831 



FEEDING STUFF INSPECTION. 

SUMMARY OF ANALYSES. 

PROTEIN. 

-J.E. Soper & Co.'s 
Cotton Seed Meal. 

·Chapin & Co.'s 
Cotton Seed Meal. 

Humphreys, Goodwin & Co.'s 
Cotton Seed Meal. 

Humphreys, Goodwin & Co.'s 
Dixie Brand Cotton Seed 

Meal. 

E. B. Williams & Co.'s 
Cotton Seed Meal. 

E. B. Williams & Co.'s 
"Daisy Brand" Cotton Seed 

l\Ieal. 

F. W. Brode & Co.'s 
Owl Brand Cotton Seed Meal. 

The A meriean Cotton Oil Co.'s 
Prime Cotton Seefl Meal. 

The Southern Cotton Oil Co.'s 
Prime, Finely Ground Cotton 

Seed Meal. 

Arlington Oil & Fertilizer_Co.'s 
Cotton Seed Meal. 

Doten Grain Co.'s 
Cotton Seed Meal. 

Paris Flouring Co.'s I 
Prime Memphis Cotton Seed, 

Me~. i 

i 

I 
"lianufacturers Unknown. 

Cotton Seed l\Ieal. 
i 

'o . 
• 00 
.-<c, 
C-oo 
..O;;., 
,::: ..... 
..,. d 
r:J,::: 
Zd 

2 

6 

1 

6 

6 

2 

1\1 anufacturers Unknown. [ 
Unguaranteect Cotton Seed1 5 

l\Ie~. ! 

Average of Cotton Seed Meals., 38 
I 

·sea Island Cotton Seed l\leal ... : 1 
I 

The Glucose Sugar Refin'g Co.'si 
Chicago Gluten l\leal. 19 
~ ,,......., 

Charles Pope Glueose Co.'s 
Cream Gluten l\Ieal. I u 

i 
I 

Highest 
Lowest 
Average 

Highest 
Lowest 
Average 

Highest 
Lowest 
Average 

Highest 
Lowest 
Average 

Highest 
Lowest 
Average 

Highest 
Lowest 
Average 

Highest 
Lowest 
Average 

Highel'lt 
Lowest I Average 

Average 

.......... ! 

Highest 
Lowe,;t 
Average 

Highest 
Luwe:,;t 
Average 

46.50 
44..40 
45.45 

45.81 
43.6\'l 
44.70 

45.06 

43.00 

45.88 
43.00 
44.6!'1 

45.06 
37 .31 
43.06 

43.rn 
41.6\'l 
42.40 

45.56 

44.1')4 
44.63 
44.79 

43.69 

42.69 

43.31 
3\J.06 
41.\9 

4i1.81 
43.44 
44.36 

43.9S 

25.69 

R6.31 
31.56 
33.80 

34.94 
30.31 
32.99 

43.00 

43.00 

43.00 

43.00 

42.00 

43.00 

43.00 

43.0U 

43.00 

43.00 

43.00 

42.00 

38.00 

34.12 

17 

FAT. 

13.07 
12.12 
12.60 

13.86 
9.46 

11.62 

9.27 

8.29 

10.63 

12.10 
8.96 

10.96 

18.85 
11.67 
13.3! 

10.(16 
10.rn 
10.50 

11.17 

10 88 
8.69 
9.79 

12.04 

13.66 

14.06 
11.S0 
12.93 

14.10 
11.68 
12.84 

11.W 

6.56 

2.m 
1.64 
:l.63 

9.00 

9.00 

9.00 

9.00 

s.oo 

9.00 

9.00 

9.00 

9.00 

9.00 

I 9.00 

8.00 

2.00 

3.20 
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SUMMARY OF ANALYSES-Continued. 

PROTEIN. FAT. 

I I 
0 

"C 'Cl 
<l) <l) 

... rii 1i 
<l) 

I~ .3..s .... ~ 
<l)<l) =:.: .:.:: ~g;, 'Cl Q;) o:l <l) 'e <l) o:l <l) 

.:- .: Q ... Q .: Q ;... Q, 
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National Starch Manf'g Co.'s Highest 32.rn 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 7.2] 
King Gluten Meal from In- 2 Lowest 34.81 32.00 4.81 16.00, 

din,napolis .Mill. Average 35.13 ········· 6.01 

The Glucose Sugar Refln'g Co.'s Highest ~6.81 4.67 
Buffalo Gluten Feed. 3 Lowest 25.56 25,50 3.80 4,00 

Average 26,10 ........ 4.33 
The Glucose Sugar Refln'g Co.'s 

Rockford Diamond Gluten 1 I ... ..... 25.06 24.20 3.85 3,78 
1<,eec1. 

I 

Norton Chapman Co.'s I 

Gluten Feed. 1 .... ..... 22.31 24.20 4.04 3,7 

E. W. Blatchford & Co.'s Highest 25.44 ......... 5.fjj 
Blatchford's Calf Meal. 4 Lowest 24.06 ·········· 5.09 

Average 24.81 .... .... 5.43 

The Clevelarnl Linseeu Oil Co.'8 Highest 3/i.31 3.45 
Cleveland Flax Meal. 2 Lowest 34.69 39.00 2.90 1 50· 

Average 35.50 .... ..... 3.17 

The Cleveland Linseed Oil Co.';; Highest 38.81 ····· .. 3.14 
Linseed Oil Meal. 4 Low~st 35.81 39.00 1.60 1.50 

Average 37 .fi9 ·········· 2.32 

S. A. & ,J. H. True Co.'s Highest 33.44 ·········· 9.45 
Linsee,l Oil Meal. 3 Lowest 29.06 36.H4 8.40 6.58· 

Average 30.77 ·········· 8.81 

International Milling Co.'s Highest 26.94 ·········· 3.65 
Sucrene Oil M ea!. 2 Lowe,:;t 23.31 24.75 3.53 3,50-

Average 25. ]2 ... , ..... 3.59 

S. A. & ,T. IL True Co.'s 
Corn arnl Oat Feecl. ] ·········· 9.31 9.63 3.45 4.23 

0. Holway & Co.'s Highest }O.tJ4 ······· 8.29 
l\lonarch Corn ancl Oat Feea. 3 Lowest U.81 10.25 7.lfi 7 ,47 

Average 10.23 ......... 7 .6i" 

The A rnerican Cereal Co.'s Higllest 9,94 ··••····· 5.12 
Victor Corn an<l Oat Feecl. 16 Lowe,:;t 7 .31 9.46 3.15 3.92 

Average 8,25 ·········· 3.7:~ 
The A rnerican Cereal Co.'s 

I 

Corn, Oats and Barley. 1 ········· 10.81 11.26 4.98 4.15 

The American CPreal Co.'s Highest 13.81 ..... ... 4.13 
Quaker Dairy Feed. 4 LoweAt 10.31 12.0J 3. H) 3,49 

Average 12.34 ·········· 3.54 

The American Cereal Co.'s Highest 14.56 ........ 4,:!5 
Quaker Oat Feetl. 7 Lowest 11.0fi 12.03 3.(i2 3,49 

Average ]2,78 .......... 3.~4 

The H-0 Co.'s Highest 18.63 ..... ... 5.32 
Dairy Feed. 5 Lowe;;t lfi.!J4 18.00 4.(i:l 

I 
4.50 

Average 17 .83 ······"·• 4.t;(i 
I 
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SUMMARY OF ANALYSES-Concluded. 

The H-0 Co.'s 
Dunctee Corn and Oat Feed. 

The H-0 Co.'s 
Horse Feed. 

The H-0 Co.'s 
Poultry Feed. 

American Cereal Uo.'s 
Poultry Fee(l. 

Rice Feed. 

B. Han<lall & Co.'s 
American Poultry Meal. 

Nash :Manufacturing Uo.'s 
Beef Scraps. 

The Bowker Co.'s 
Bowker's Animal .Meal. 

The Bowker Uo.'s 
Bowker's Pure Beef Scraps. 

Bradley Fertilizer Co.'s 
Brallley's Superior l\Ieat l\Ieal 

Nash Manufacturing Co.'s I 
Cattle or Poultry Hone. 
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4 

Highest 
Lowest 
Average 

Highest 
Lowest 
Average 

Highest 
Lowest 
Average 

Highest 
Lowest 
Average 

Highest 
Lowe,;t 
Average 

PROTEIN. 

8,56 
8.00 
8,26 

12.HJ 

15.31 

12.06 
8.31 

10.18 

10.69 

35.00 

46.94 
42,94 
44.94 

46.06 
42.81 
44.51 

48,50 

47 ,94 
45,titl 
46.t\2 

16.06 

8,38 

12.30 

16.80 

No guru. 

52.19 

30.00 

40.00 

11.00 

VIOLATIONS OF THE LAW. 

FAT. 

3.59 
2.98 
3.31 

6.36 

6.32 
6.06 
6.19 

11.31 

23.88 

27 .29 
26.41 
26.85 

11.06 
H.:37 

10.27 

17 ,14 

10.D3 

19 

2.95 

4.90 

7.00 

'.!S.42 

5 00 

!).4, 10.00 
10.20 ! 

5.87 

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 comisted 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 reqti1rements 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 wa.; 
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 
decrea..,ed, 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 : 

I 

1

% 
Winter 1898............. 15 

Fall 1898 ................. \ 14 

Winter 1SB9 ............. J 14 

Fall 1899 ........... ······[ rn 

% 
38.BS 

40.(t3 
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36.:H 
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33.83 

FAT. 
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CfJ oe 

.c lJ ;... 
~ C,) 

::.1l 3 > 
<: 

% % % 
4.15 :! 48 3.37 

2.7!) l.70 2.15 

3.61 2.2i 3.01 

5.30 2.[Jl 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 ..,ubstantially less protein than guar­
anteed and the dealers have been reported to the Secretary of 
Agriculture.* 

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

~ J<~ive samples of Chicago gluten sent to the Station in January by the State 
11gents were above guarantee. 



22 MAINE AGRICULTURAL EXPERIMENT STATION, 1900. 

The guarantee is 34.12 per cent protein and 3.20 per cent fat, 
and the average of the I I 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
pos1t10n. 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 limeed 
oil meal shows it to be r 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. '1 he 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 tvvo samples carried more protein than this, two samples 
had only 7.31 per cent and r6 samples averaged 8.25 per cent of 
protein. 

Dairy feed, Quaker oat feed, the H-0 Company's feed, the 
H-0 Company's Dundee corn and oat feed, the H-0 Com­
pany's horse feed, and the H-0 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. 

CHAS D. vV 00DSJ Director. 

J. M. BARTLETT} Chemist in Charge of Fertilizer Analysis 

The law regulating the sale of commercial fertilizers in this 
State calls for two bulletins each year. The fint 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 repre3entative 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 purcha3e 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, 1900. 

l\lanufacturer, place of business anll branct. 

HIRAM BLANCHA RD, EASTPORT, ME. 
2319 Blanchard's Fish, Bone and Potash ................................................ . 
2320 Blancharct's Grass anct Grain ll'ertilizer ......................................... . 
!115 Illanchard's Ground Fish Scrap No. 2 ............................................... . 

THE BOWKER ll'ERTILIZER CO., BOSTON, l\IASS. 
185.2 Bowker's Corn Phosphate ........••••...••••••..............•.•••••.........•......•• 
2370 Bo-wker's Early Potato Manure ...........•...................••................... 
1251 Bowker's ll'arn1 and Garden Phosphate ............................................ . 

!371 Bowker's Fresh Ground Bone Phosphate .............•............................ 
1248 Bowker's Hill anct Drill Phosphate ........•••••••.................................. 
!372 Bowker's Potash Bone .....................•.•....................................... 

1249 Bowker's Potato ancl Vegetable Fertilizer ...................................... . 
1389 Bowker's Potato aucl Vegetable Phospliate ........•............ , ..... , ........• 
1390 Bowker's Six Per Cent Potato Fertilizer .................................. , ......• 

1250 Bowker's Square Brand Bone al1(1 Potash ........................................ . 
18Hfi Bowker's Staple Phosphate or 'l'hree Per Cent ll'ertilizer ....................• 
23,4 Bowker's Sure Crop Phosphate .................................................... . 

lfi88 Bowker's Ten Per Cent l\Ianure .................................................. . 
1871 G louce,,;ter Fish and Pota,;h.. . ......... ,, .......•.••............................... 
1580 Stockbridge Uorn find Grain Manure ............................................. . 

1870 Stockbri1lge Pea an<l Bean Manure ................................................ . 
1388 Stoc.:kbriclge Potato an<l Vegetable :\lanure ....................................... . 
2;373 Stockbridge Seeding Down l\lannre. . . . ............... , .................• 

Bl{ADLl~Y Fl<,R'!'ILlZl<~R CO., BOSTO'.'<, MASS. 
2112· Bradley',-, Complete Manure for Potatoes and Vegetables ....................•. 

ml[ ::!::~:g~~::: t~1/~{;!11~~i'.~ltt;~;::::::: :: : ::::::: :::: :: : : :::::::: :::::::::: :: : : : : : : : : : : : :: 

m~I TT~::~~ng:: ~~)1~~~al<'~:\1fl~~~t-~ ::::::::::.: ·. ·. ·.:: ·.: ·.·:::::::::.::: ·:::::::::::: ·:::::::: :. 
2:124

1 
Bradley's Pot.a to l\lanure . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 

2325
1

. Bradley's X. L. Superpho,ipliate ........................................ . 
CLl~Vi<:LA'.'ID DRYER CO., BOSTON, MASS. 

lfill7'Ulevelan<l l<'ertilizer for All Urops ............••.................................... 
232B Clcvelan<l Potato Phosphate ....................................................... . 
2IO!/ Cleveland seeclrng Down Fertilizer ............................................... . 
2330 Clevelanll Superphosphate. . . . ................................................... . 

K l<'LL\lS'K UOI<.: CO., NEW YORK, N. Y. 
2117 1<;. J<'rank Coe's Uolumbia Corn Fertilizer ........................................ . 
2118 E. Frank Uoe's Colurnbhrn Potato l<'ertilizer ................................... . 
2119 E. !<'rank Coe's Excelsior Potato l<'ertilizer ....................................... . 

lfili E. Frank Coe's Grass an<l Grain Special .......................................... . 
'.?Im E. J<'rank Coe's High Gracle A mmoniated Bone Superphosphate ............... . 
1884 I!:. Frank Coe's High Grade Potato Fertilizer .............•....•....•..............• 

2?SS E. Frank Coe's New Englander Corn Fertilizer ....••••......•.................... 
2141 I<~. Frank Uoe's New .Englan<1er Potato Fertilizer ............................•.•• 
2120 i<:. Frank Coe's Prize Brand Grain and Grass l<'ertilizer ......•••...••....•...... 

2389 E. Frank Coe's Retl Brand Excelsior Guano ......................... , ............ . 
140,'i E. Frank Coe's Special Potato F'ertilizer ................................... , .... . 
2121 E. Frank Coe's Standard Grade A mmoniated Bone Superphosphate ........... . 
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ANALYSES OF MANUFACTURERS' SAMPLES, 1900. 

NITROGEN. PHOSPHORIC ACID • POTASH. 
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2319/ 1.08 2.2b 3.36 
23201 .62 2.64 3.26 
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2370 1.46 1.M 3.00 
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2111 
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3.001 .16 2.68 . 9S 2.84 1 3.00 3.82 4.UO 3.45 3.00 
4,.471 .16 2.98 .41 a.ul :Loo 3.55 4.2s 2.08 2.00 
4.001 3.3\:1 .89 :1.391 3.()() !.43 4.00 1.44 1.00 

1.60i ... .. . ... . . 2.77 8.59 7.00 11.36 !l.00 2.26 2.QO 
3.001 4.21 3.52 2.2a 7.73' ,.oo 9.96 9.oo 1.06 1.00 
1.50! 5.27 H.Ol 1.79 8.2b 8.00 10.07 10.00 2.21 2.00 

2.25I . . . .. 25.3\l 24.00 .......... . 
2.251 7.36 1.87 3.08 9.23 \l.00 12.Bl 12.00 2.52 2.00 

.75: 2.54 4.80 1.91 7.841 6.00 9.25, 8.00 2.70 2.00 

2.251 3.79 2.54 4.31 6.331 s.oo 10.641 10.00 4.42 4.00 
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1.501...... 6.40 7.19 6.40! 6.00 18.59 12.00 2.21 2.00 
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1405 • . . .. . • . . . 1.95 1.65 7 .43 1.82 4.20 9.25 8.00 13.45 10.00 
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DESCRIPTIVE LIST OF MANUFACTURERS' SAMPLES, 1900. 
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l\Ianufactnrer, place of business ancl branll. 

CROCKER FERTILIZER AND CHEl\IICAL CO., BUI<'.l<'ALO, N. Y. 
2331 Crocker':, A nnnoniatell Corn Phosphate ...•.•.••..•....•.....•...••••••..••.......• 
2332 Crncker's Gras& aml Oats Fertilizer .............................................. . 
2333 Crocker's New Rival A mmoniate<l Superphosphate ..........................•...• 
2334 Crocker's Potato, Hop ancl Tobacco Phosphate ................................. . 
2335 Crocker':, Superior .l<'ertilizer .••••.............. ,. . . . . . . . . . . . ................... . 

CUl\lBERLAND BONE .PHOSPHATE CO., PORTLAND, ME. 
2336 Cun1bcrlan!l Potato Fertilizer ...••........•••••.............•.....•................. 
13~5 Cumberlancl Seeding Down Manure .........•...........•••.••••••••.......•. , ..... 
2mn Cumberland Superphosphate ................................•.....................• 

CLARK'S COVE FERTILIZER CO., BOSTON, l\IASS. 
2326 Bay State I<'ertilizer .........................................•.•••.....•......... _ ..... 
2327 Bay State .l<'ert1lizer, G. G .........••.......................••..•...............•...• 
1219 Ray State Fertilizer for Seecling Down ...........................................•. 
2328 King Philip Alkaline Guano .....................................................•.. 

f,. B. DARLING F.1<:RTILIZER CO., PAWTUCKET, R. I. 
2376 Darling's Animal Fertilizer, G. Branll. ........................................... . 
2377 Darling's Blo()(l, Bone and Potash .......•••...•...............................••••• 

GREA'l' !£ASTERN FERTILIZER CO., RUTLAND, VT. 
1578 Great Eastern Dissolve<I Bone ...................................................... . 
1230 Great Eastern General ..l<'ertilizer ....................•..............•••••••.••.... 
1231 Great Eastern Grass and Oats Fertilizer .•.....•. , ............................... . 
2384 *Great Ea:,itern Northern Corn Special.. .......................................... . 
2383 *Great Ea:,itern Potato :Manure .................................................... . 

LOWI~LL lmRl'ILIZER CO., BOSTON, l\1ASS. 
1874 s·wift's Lowell Anin1al Fertilizer ............•..•..... , .••••.•...........••....•...• 
1875 s·wift's Lo,vell Bone Fertilizer ..................................................... . 
1876 Swift's Lowell Di:,isolvecl Bone and Potash ...................................... . 
1879 Sv,ift's Lowell Fruit and Vine Fertilizer ......................................... . 

238(; s·wift's Lo"reJI Ground Bone ...................................................... . 
2387 s,vift's Lowell PotatG> l\lanure ......••..................................•....•...... 
1877 Swift's Lowell Potato Phosphate ................................................. . 

LISTER'S AGlUCULTURAL UHE1\11UAL WORK8, NEWARK, N. J. 
2105 Lister's Seeding Down Fertilizer .................................................. . 
2104 Li:,iter's Special Potato l!'ertilizer ............................................... . 
2103 Lister's Success Fertilizer .......•....................•••.•••..............•••..••. 
210:! Lister's U. 8. Superphosphate. . ............................................... . 

NATIO~AL F.l<~RTILIZER CO., BRIDGEPORT, CONN. 
1885 Chittemlen's Ammoniated Bone .................................................. .. 
1886 Chittenden':, Complete Fertilizer .................................................. . 
2385 Chittemlen's Market Garden. . ............................................ . 

NEW ENGLAND FERTILIZER CO., BOSTON, MASS. 
2378 New Englan(l Corn Phosphate ..................••••••••••............••••...•.•..•. 
2379 New Englan<l Potato Fertilizer ....... , ............................................ . 

SAMUEL G. OTIS, HALLOWELL, ME. 
2369 Otis Potato Fertilizer .............................................................. . 
2380 Otis' Seeding Down Fertilizer ............•................•...•..................... 
2368 Otis Superphosphate ............................................................... .. 

PACIFIC GUANO CO., BOSTON, MASS. 
2338 Pacific Guano Company's Grass and Grain Fertilizer ........................... . 
2339 Pacific Guano Company's Nobsque Guano ...................................... .. 
2340 Pacific Guano Company's Potato Special. ......................................... . 
2341 Pacific Guano Company's Soluble Pacific Guano ........................••...••..• 

PACKER'S UNION FERTILIZER CO., NEW YORK, N. Y. 
2342 Packer's Union Animal Corn ..l<'ertilizer ........................................... . 
2343 Packer's Union Economical Vegetable Guano .................................. .. 
2344 Packer's Union High Grade Potato l\1anure ....................................... . 
2345 Packer's Union Universal Fertilizer .........•........•..................•.......... 
16HJ Packer's Union Wheat, Oats and Clover Fertilizer ............................... . 

*Not yet analyzed. 



FERTILIZER INSPECTION. 

ANALYSES OF MANUFACTURERS) SAMPLES) 1900. 
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MAINE AGRICULTURAL EXPERIMENT STATION. 

DESCRIPTIVE LIST OF MANUFACTURERS' SAMPLES, 1900. 

Manufacturer, place of business and brand. 

PARMENTER & POLSEY FERTILIZER CO., PEABODY, MASS. 
2124 Parmenter & Polsey Fertilizer Co.'s Special Potato Fertilizer ..................• 
2123 Plyrnouth Rock Brand .............................................. , ............ . 
2346 "P. anc1 P." Potato Fertilizer ..................................................... . 
2125 Star Bran(l SuperphosphatA .................................................... . 

I<JDWIN J. PHILBRICK, AUGUSTA, ME. 
1S1l8 Philbrick's Fertiliz,er . . . . . . . . . . . . . . . .. . . . . .. . . .. . ............................... . 

PORTLAND RENDERING CO., PORTLAND, l\H:. 
1616 Portlarnl Rendering co.'s Bone Tankage ..................................•...... 

THE QUINNIPIAC CO., BOSTON, l\fASS. 
2347 Quinnipiac Corn l\fanure ............................................................ . 
2348 Quinnipiac Phosphate ............................................................. . 
2349 Quinnipiac Potato l\ianure ......................................................... . 
2350 Quinnipiac Potato Phosphate ..................................................... . 
2351

1

Qui11111piac Seeding Down l\lanure ............................................... . 
READ l<'ERTILIZER CO., NEW YORK, N. Y. 

2352 Read's Potato l\fanure .. . . . . . ................................................ . 
1396 Read's Practical Potato Special. ................................... . 
1397 Read's Standard 1<'ert1lizer ...............••..................................... 

2354 Read's Sure Catch Fer1 ilizer .............................................. , ....... . 
2355 Read's Vegetable and Vme Fertilizer .......................................... . 
2353 Sarr1pson Fertilizer ............................................................ .. 

THE RUSSIA CI<JMENT CO., GLOUCESTER, l\lASS. 
1410 Essex Complete Manure for Corn, Grain an11 Grass .............................. . 
1411 Essex Complete Manure for Potatoes, Roots and Vegetables ................... . 
2106 Essex Corn Fertilizer. . . . . . . . . . . . . . . . . .......................................•....• 

2108 Essex Potato Fertilizer .......................................................... . 
156S Essex XXX Fish and Potash.......... . ......................................... . 
ISSI Maine State Grange Chemicals ................................................... . 

l8!'l2 Maine State Grange Potato Manure ............................................ . 
2107 Maine State Grange Seeding Down Fertilizer .................................. . 

SAGADAHOC FERTILIZllJR CO., BOWDOINHAM, ME. 
2356 Dirigo Fertilizer ..................................................................•. 
2357 l\ferrymeeting Superphosphate ................................................. . 
2358 Sagadahoc Special Potato Fertilizer ............................................. . 
2359 Sagadahoc Su perphosphate ....................................................... . 
2360 Yankee Fertilizer ................................................................. . 

STANDARD FERTILIZER CO., BOSTON, l\1ASS. 
1414 Standard "A" Brand ......................................................... .. 
2361 Stanllanl Fertilizer ..................................•.............................. 
2362 Standard Guano ...................................................................• 
2363 Starnlard Special for Potatoes ............. , .........•............•.•............... 

,JOHN WATSON, HOULTON, ME. 
2375 Watson's Improved High GradP Potato Manure ................................ . 

WILLIAMS & CLARK FirnTILIZER CO., BOSTON, MASS, 
2364 Americus Ammoniated Bone Superphosphate .•...........................••• 
2365 Americus Corn Phosphate .....................•........••........................ 
2366 A 1nericus Potato :Manure .................................................. , •...•• 
1236 Royal Bone Phosphate for All Crops ...........................•..................• 
2367 Williams & Clark's Potato Phosphate ..• ., ..................................... . 

Note.-While this bulletin was in press there was received from the Provincial 
Chemieal 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. 'J.'he 
sample forwarded was received too late to allow the analysis to be inserted here. 



FERTILIZER INSPECTION. 

ANALYSES OF MANUFACTURERS' SAMPLES, 1900. 
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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 
manufacturer.,, importers or dealers who propose to sell or offer 
for sale commercial fertilizers in the State: 

I. The Brand. Each 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. I 5 and Dec. I 5 with the Director of the St,lt.ion a certifi­
cate containing an accurate statement of the brand. 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 Jepositecl annu­
ally, unless excused by the Director under certain conditions, a 
.sample of fertilizer, with an accompatiying affidavit that this 
sample "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 papen, which follow were prepared by Professor Harvey in the fall of 
l8\l9 before lli:;1 illness, and were in pres,, at the time of his (leath. C. D. W.] 

NOTES ON INSECTS OF THE YEAR 1899. 

F. L. HARVEY. 

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 I 899. 

Cnrncn BUG. (Blissus leucopte,rus). 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 herclsgrass, eating the bulbous bases 
of the stems after haying, requiring reseeding. Figured on page 
I II of Report of this Station for 1894. 

DESTRUCTIVE PEA LOUSE. (Nectarophora destructor, John­
son). This new species of pea a phis 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, A phis gossypii, was responsible for most of 
the injury, though another species common on rough amaranthus 
was also found on squashes. 

THE CORN LOUSE, (A phis nzaidis), was abundant on sweet 
corn in some parts of the State. 

DOBSON FLY. HELGRA1\1ITE. ( C orydalis 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. ( T eras niinuta). 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. ( Caca?cia 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 aniericana). 

This insect was abundant about Orono, Bangor and Augusta. 

Work of the elm plant louse. \Vork of the eye.,;potteil hw1 moth. 

EYE-SPOTTED BUD MOTH. ( Tnietocera occllana). 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. ( Caca?cia 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. (Bucculatri.x 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. ( A rctia americana). This 
was found on beets in a garden. It is not a common species in 
Maine. The fore- wings 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 (Philanipelus 
achemon) reported on grapes; the twin-spotted sphinx on apple. 
These insects are not usually abundant but the larvre are capable 
of doing much damage on account of their large size and 
voracity. 

THE STALK BORER. ( Gortyna nitela). Specimens of straw­
berries containing the half grown larvre 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, Proniethea and 
Polyphemus moths vvere 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 t.o 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 larvre 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. 

Trrn FALL CANKER WORM, though reported from the center 
'.Jf the State, did not do great damage the past sea3on and has 
become scarce about Orono. 

TnE MONARCH BUTTERFLY. (Anosia plcxippus). 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 larv~ 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. 
\v e have seen masses of this species as big as a bushel basket 
clinging together on the branches of a tree. 

Tr-rn MOURNING CLOAK BUTTERFLY was exceedingly abundant 
the past season. It is 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 tena.r). 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. 

Awnrol\rYIID FLIES, probably Pego11zyia 7. 1zczna, were 
reported as doing much damage to the beet leaves in garden3. 
The larv~ 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. 

T1rn CURRANT FRUIT FLY. (Epochra canadensis). Thi~ 
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. I I 1. 
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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 comideration of this insect see Experiment Station 
Report, 1894, p. II5. 

THE STRIPED SAP BEETLE. ( l ps f asciatus). 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 ~ttacking 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 gra3s lands. The 
large white grubs of th~s species are the larva! of the well known 
June bug. They feed upon the roots of grass and other plants, 
often doing great damage. 

Trrn CHERRY LEAF BEETLE. (Adimonia cavicollis). This 
beetle \Vas 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. 

DEAN WEEVILS were reported as feeding upon stored beans. 
This pest seems to be widely distributed in Maine. 

LARRID 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 mo feet by 30 
feel the ground is completely perforated with small holes the 
size of a pea and with a little ear1 h 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 grasshoppen 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 chrysorrha:a). 

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 yean and are probably established. This insect was 
reported from South Berwick, Maine, in 1897, but we were in 
doubt as we did not see 3pecimens. ( See Experiment Station 
Reports, 1897, p. 175 and 1898, p. 126). Mr. Thaxter kindly sent 
us a specimen taken by him as stated above. This dangerous insect 
enemy of the pear and many other trees, herbs and shrubs ha:; 
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. Ses3ions 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 
chryssorrha:a). 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 i., 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 patient., 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, IO Goodwin 
St., South Berwick. I send you notice that you may take such 
measures as you think proper in t~e 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 premise3 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 think., 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. 



38 MAINE AGRICULTURAL E.XPERDIENT STATION. 1900. 

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 
dravdng 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 pup~. In a lot of about eighty, 
bred in confinement, the last one pupated June r8. 

"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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"\Vhen the caterpillars are done feeding they change to pupce 
among the leaves, two or more often transforming together, 
spinning an open cocoon of coarse silk. The pupre are about 
three-fourth3 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 cocoom 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
nce 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 tuft is larger and 
lighter in color and the antennx are shorter and have shorter 
fringes. Expanse of wings, about an inch and three-quarters." 

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 l~af 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 blo3soms, 
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 easiiy 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 pl1 ysician. ;rhe 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. LOUALITY. REMARKS. 

BRISTLE TAIL ..........•.•.................•.•..... Lepisma . ................ . 

CHINCH BUG ... 

SQUASH BUG 

• • • • • • • • • • • • • • • • • • • • • • • • • • 
1 
B lissus leucopterus .......... . 

Riverside ........•.•. rA bout in cupboanls . 

Fryeburg ............ Quite lJa<l in grass land. 

• • • • • • •• • • •• • • • • • • •••• •• • • 
1
Anasa tristis ......................... I North Livermore .... [On squash and pumpkin vines. 

DOG-DAY HARVEST FLY .................... ········1cicada tibicen . .................... ····1Eliot ·····_· ... ·• ...•.. 

i Orono ............ i 
PERNICIOUS PEA APHIS .......••.••............... Nectarophora dest1·uctor............. Kennebunkport . 

Bruusw1ck ..... . 

f 
West Eilen ..... i 

CUCUMBER PLANT LOUSE ...............•..•.••••• IAphis gossypii ....... .................. I Belfast ......... . 
Orono ........... . 

f 
Orono ............ l 

AMERICAN ELM PLANT LOUSE ................... ·· 1Schizo. neura amerfoana ... .•....... ··· 1 Ban_b_,.or ........ . 
Augusta ....... . 

D F H G d l . t ) Auburn .......... I OBSON LY. ELGRAMITE..... ... ... . •••. .••. ••. . ory a is cornu a .................... . Costigan ......... I 

Taken on apple limb making incisions. 

On cultivated peas. Very abuml-ant. 

On cucumbers. 

Abun(lant on elms. 

Common water insect usell as bait for 
bass. 

THE LESSER LEAF ROLLER .........•..••.......... Teras minuta .......... ............•... Manchester .......... Rolling foliage of apple trees. 

THE OBLIQUE-BANDED LEAF ROLLER ... , ....•.... ('acmcia rosana ....................... Manchester .......... Attacking the foliage of apple trees. 

EYE-SPOTTED BUD MOTH ...•.•......... ········· Tmetocera ocellana ............ ········ ·I ri~il\~s~~~·.:::::. i Destroying bmls on apple trees. 

CHERRY TREE UGLY-NEST ..............•.•....... Caccecia cerasi?!orana . .............. Washburn ........... ll<'eeding on apple, choke cherry and 
hazel nut. 

APPLE BUCCULATRIX ...•......•.............••.•.. Bucculatrix pomijoliella ..........•... Lewiston ............. Specimens taken at Lewiston, \Vil ton, 
Livermore and ,Jay. 

THE POTATO-STALK BOHER •.••••..••••••........ Gort~na nite.la .......•.............. ~uxt~n ............. ·/Boring fr~its of the strawberry. 

AMERICAN TIGER MOTH .............••.......••... Arctia americann . ................... Gard mer ............ 
1

on beets 111 garden . 

ELM SPHINX ........... . 

HAWK MOTH. SPHINX MOTH .••.••••••••..••..•... \Philampelus achemon. ········· ..... 

S ·t · d · · j { Harmony········· I lo l s • l o · ks · ga · l n 
• • • • • • • • • • • • • • • • 1 eri om1a qua ricornis .. . . . . . . . . . . . . Sontl~ Dover ..... I / n e m ant n pin 1n _ H e . 

I Ganlrne!· ......... / Ion gra1Jes 
/ Nortll L1vennore I I · 
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'l'lIE TWIN-SPOTTED SPH1NX ...... . Smef'inthus geminatus ....... .......... I Orono ............... 1A common apple insect. 

Rosy DRYOCAMP A . . . . . . . . • • .. . .................. · 1 Dryocampa rubicund a .............. · 1 Fox croft ............ · 1 On clover. , . . I Lagrange.······· I Plentiful on n.pples. 
CECROPIA EMPEROR MOTH. . . . . . . . . . .. . . . . . .. . .. Samia cecropirt .....••..•••........ •·· Rea<lfieJ(\......... plum foliage. 

Ken,1uske<tg ..... . 
,... PROMETIIEA MOTH .................................. Cal/osamiapromethea . ............... Machias .......•.••••. On apple trees. 

One specimen 011 

POLYPHEMIS MOTH ......•........................ rp l l 1 11 StroU<lwater ..... 11() . I t. , e ea po !JP ,emus ...................... I Ilamp!len ........ I n ,tpp e 1ees. 

BROWNTAIL MOTIL ...........•.•................... IRuproctfa chrysorrhcea ............... j I CJ~ittte
1
r)

1
' • .. 

1 
........ / l'rhi8 !langerons moth has nppeare,l in I u s s arn ....... \ Mame. 

VELLEDA LAPPET-MOTH .........•................ I Tolype velle<la .... ••.•••••••.•••...••. JTroy .................. IOn plum. 

FOREST TEN'l' CATERPILLAR ....................... · 1 Clisiocornpa <lisstr-ia .....••••........ 

J.i~ALL CANKER \VORM ....•••.••••.••...•............. Alsophilapmnetaria ...•......•........ 

MONARCH BUTTERFLY .............................. IAnosiaplexippus .........•.......... 

All sections of State. !On slrndc tree8 in alarming nnrnbers. 

A ngm,ta ............ · 1 Larva on trees. 
( Mon month ....... ) 

.J Cornish .......... I_ Reccive!l in the chrysali(l stage 
) North An>-1011 ..... ( mostly. 
l l<'nirfield Centre . J 

l\ToUl{NlNU CLOAK BUTTEltFLY . .•••.•...........•.. J Eurancssn crntio11a ............ . 

DRONE l<~LY . ....•...•••............................ I !Cristalis tcna.r .•••.•................. 

( tl~'.!~~::>~.;) ·1<-,;;1i~·- i Ion el n1s. 
/ i:,kowllegnn ..... ) 

Son th Cfl.rthage ..... A bout bcr, hives. Not vre(laceous . 

ANTHOMYIID FLY .................................. . l'cgornfo 1iicina .............. •••••.... Union ................. JMinlng beet leaves. 

THE CURRANT FHUl'l'-FLY. . . . . . . ............ · 1/t)_wchra canadensis ................. . 
CARPET B1<;1<]TLE .......... , . . . . . • . • . . • . . . . . . . . . . . . . Antltrenus scrophufar-im ............ . 
THI<] STRIPED SAP-llEETLE ...... ................... Tpsjasdatus ......... ••••.........•... 

A ngusta ............. j fnfesting the fruit of currants. 
A 11 parts of the State. Attacking carpets. 
1<:'.len .. . . . . . . . .. . . . . . . On locust, trees sucking 8ap which ex-

u<\e(l from wounds rn:11le by borers. 
"I B T. , t 1: ) Cherryfiel,l .• . . . / -" AY EETLE ........................................ ,ac,inos.crnaJusca. .................. \Valpt>le .......... \ rn pastures. 
THE CHERRY LEAF TIEETLE ...................... Adimonia cavicollis .................. Lewiston .......... . 
1> nT 1, , '·t t ) York Conwr ..... I ,EAN n EEVIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,1·nc,ius ou ec u.~ ............ ........ • l<~nst Lebanon .... I 
PIGEON TREMEX. PIGEON HORNTAIL ............. Treme.r colurnbo ....•...... ......•.•.. Sabattu,-i .......... .. 
PELECJNUS ........................................... l'elecinus polytnrator .....•••••••.... Winterport .......... . 

Working on foliage of cherries. 
Working in (lrieil beans. 

Working on elm and other trf'cs. 
A black ichneumon with a long slell(lcr 

pointc!l ab!lornen which is usun.lly 
cnrve(l. 

LARRID BEE ......................................... . Lrtrra ..... ....•..•. •··· •··· ·••· · ·· · · · · 
I Harrington ....... / , .. . . 
I West Harrington. 1 I I,m 1ow111g m the groun!l. 
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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 gregariou.:; 
habits to a greater degree than when they are very abundant, 
since in this case the supply of food is soon exhausted and they 
a:·e 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 
frtquently 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 being 
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 
kown 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. Thi.3 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 .3tate 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 1899. 

F. L. HARVEY. 

The past 3eason 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 sea3on. Specimens of the 
following plants, mostly sent for identification, ,vere received in 

1899. 
HLADDER CHAMPION. (Silene 'Z.. 1ulgarls). This plant seems 

to be increasing as a weed in cultivated fields. 
Sn.\TERY CINQUEFOIL. (Potentilla argelltea). This is a com­

mon plant on rocky ledges in Maine and is spreading along road­
side3 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 stem.; 
covered with four-celled pods are a common sight in winter. 

GOLDEN ALEXANDERS. ( Thaspimn trifoliatum aurrnm). 

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. 

HOBBLE-BUSH. ( Vibitrnuni lantanoides). This is a native 
shrub, with beautiful foliage and attractive flowers. It is 
worthy of cultivation. 

CULTIVATED DAISY. (Bellis perennis). 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 aztrantiarnm). This 
weed ha3 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 native ,and 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 KN APWEED. ( C entaurea J acea). 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 conspicuom plant, sure to attract attention. 

THE SAND BURJ 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 ,vhere 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. (Rhina11thus Crista-Galli). 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. 

REED GRASS. (Phragmites Phragmites). This grass was 
received from Kenduskeag. It is rare in Maine, growing 111 

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. 

CHAS. D. \Vooos. 
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 r 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 Art.,." 

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; J as. 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. ]\fr. James 1\1. Bartlett wa3 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 a3sociated 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 REORGAJ'.1,lZATION OF THE STATION. 

The Maine Fertilizer Control and Agricultural Experiment 
Station existed about two and a half years and issued twenty 
bulletin3 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 r, 1887. It was expected at the time this act was 
pa.3sed, that by October 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 expernes of the Station, work would have 
ceased on the date in which the old station law stood repealed. 
As it was, v,·ork 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 Febrnary, 
1888, that funds became available for the payment of the expense.; 
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 Tru3tees 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 member.s 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 STATIOX TO THE UNIVERSITY. 

When the legislature accepted the Hatch grant, it made the 
Experiment Station a part of the University. As the Univef3ity 
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 Profes.sor 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 in3truction, 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 lives.tock 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 2ox22 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 laboratory 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 U3ed 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 5ox42 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, office.s, and a cheese curing room. The 
apparatus includes hand and pmver 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-hone 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 ~valls an<l partitions are of spruce 
sheathing. 

The lower barn is 5ox100 feet and has a storage capacity of 
I 50 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, nur-,ery, calf room, and silo. The 
silo is thirty-six feet deep and will contain mo 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, 25x6o feet; a horse barn 3ox40 feet; sheep 
barn 2ox120 feet; poultry breeding house, 16x150 feet; 
twelve poultry brooder houses, 8xrn 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, 1900) of 5 
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. 

T'he 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 1888 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 busine.3s and sales of produce. 
The State makes no appropriation for the State. I ts funds 
come entirely from the National Government andJrom fees and 
sales of produce. 

THE OBJECT OF THE STATION. 

The purpose of the experiment station~ 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 manure.3, 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 provisiom 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 a.s 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 
stuffa 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 lr'~FORMATIOK. 

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 90 bulletins 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 I ,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 it.s annual report and 10,000 copies 
are distributed by the Board of J\.griculture bound with its 
report. 

Each month the Station issues a special newspaper bulletin 
giving the meteorological report for the month, and from time 
to time it issues newspaper bulletins on special topics which are 
very generally printed by the press of the State. In a few 
in.stances the Station has sent posters on important matters, to 
railway stations, post offices, granges, etc., which have been very 
generally displayed. 

The Station has a large correspondence chiefly with practical 
farmers in the State. Careful attention is given to all inquiries 
and it is believed that in this way the Station is increasingly 
helpful to the farmer. The Director and three members of the 
Station staff do more or le.ss work in farmers' institutes and 
other lectures. vVhile it is believed that this work is helpful, 
no more of it is done than seems to be necessary, as it encroaches 
upon the work of investigation. 
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THE WORK OF THE STATION. 

While the Station carries on co-operative work, such as 
orcharding, blueberry culture, and field experiments with 
farmers in different part3 of the State, most of its work of inves­
tigation is from necessity, carried on in its own laboratories, 
greenhouses, barns and fields. Its special investigations have 
been along the lines of the nutrition of plants, the nutrition of 
animals ( including man), and injurious insects and fungi. 

SO~IE OF THE ~IORE D:1PORTANT IXVESTIGATIONS AND THEIR 

RESULTS. 

Detailed accounts of the work of the Station have been given 
in its publications; nevertheless it seems appropriate to briefly 
summarize some of the leading experiments and the results 
obtained. In thus doing no reference is made to the report or 
bulletin in which they were described. The report of 1896 con­
tains a general index to all the publications prior to January, 
1897, and the three later reports are each indexed. If any one 
cares to look up the original papers, they can in this way be 
readily found. 

FERTILIZATION OF FLO\VERS, WITH REFERENCE TO THE 

SECONDARY EFFECTS OF POLLINATION. 

The subjects receiving particular attention thus far are (I) 
the immediate influence of pollen on the mother plant; ( 2) stim­
ulating action of pollen and the effects of varying amounts; (3) 
agamic development of fruit. 

Results: (I) Within certain restricted limits there is an 
immediate influence of pollen on the mother plant. The most 
important plants showing this influence are the pea, the kidney 
bean, and Indian corn. Sweet corn shows the immediate influ­
ence of foreign pollen more frequently than do the other races 
of corn. Cucurbitaceous and solanaceous plants have never 
been found to exhibit such influence. There appears to be no 
relation between the amount of pollen produced by a plant and 
the amount required for fecundation. In some species, notably 
the egg-plant, the bean, and the cucumber, the ovary developed 
in the entire absence of pollen; but in no case where pollen was 
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withheld vvere per£ ect seeds formed. ( 2) The amount of pollen 
supplied was found to have an important bearing on the form 
and size as well as the quantity of fruit produced. The form 
and size of tomato fruits wa., found to be directly dependent 
upon the amount of pollen furnishd-a small amount invari­
ably resulting in small and deformed fruit. (3) Indications 
point to the possibility of distinct effects from t\rn male parents 
when pollen is applied to the same stigma at different times. 

EXPERIMEKTS WITH THE TOMATO. 

\\Tith the tomato the following questions ,Hre con.,idered: 
Effect of early setting in the field; effect of trimming the vines; 
effect of bagging the fruit to induce early ripening; the effect 
of crossing; the cumulative effect of culture under glass. 
Results: It was found that a chill to tomato plants after set­
ting is not necessarily fatal to succ~s3, and that, other things 
being equal, the earliness and productiveness of tomatoes are in 
direct ratio with the earliness of setting in the field. Trimming 
the plants, after a part of the fruiit had set, increased the yield 
by more than one-third. The results from bagging the fruit 
were m general of a negative character. Crossing between small 
fruited plants of prolific habit and the ordinary large fruited 
type wa» found to be a promising method of securing a valuable 
type for localities where the season is short. The increase in 
yield of the Lorillard-peach cross OYe r that of the pure Lorillard 
was nearly 50 per cent. A derivative hybrid between Lorillard 
and currant produced a type of spe::ial excellence for forcing. 
In some instances seed from plant:; grown under glas.3 gave 
better results in house culture than did seed of the same variety 
grown in the field. Results were not uniform, hm,·ever, and 
there appeared to be distinct varietal differences. 

STUDIES WITH THE CABBAGE. 

Cabbage studies included investigations as to the importance 
of deep setting of the plants; the effect of frequent handling; the 
effect of trimming at the time of setting. Results: Contrary to 
the general notion concerning the treatment of "leggy" plants, 
it was found that depth of setting had very little itifluence upon 
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the size of the head. Plants handled three or more times invari­
ably gave better results than those handled once or twice before 
the transfer to the field. Frequent transplanting increased the 
average size of the heads. Handling the plants in pots before 
setting in the field increased the percentage of marketable heads; 
but trimming the plants at time of setting appeared to be of no 
special importance. 

EGG PLANT. 

Egg plant studies inclnclecl methods of culture; varieties; 
crossings. Results: It was demonstrated that with careful 
treatment the eg;g plant may be successfully grown in Central 
Maine,-the most important requisites being: early sowing; 
vigorous plants; late removal to the field; warm, rich soil. Most 
of the well-known varieties are too late for this climate, but 
early dwarf purple, early long purple and long ·white were satis­
factory. Several crosses were made between white fruited and 
black fruited types. After four years of breeding it vvas found 
that no type sufficiently constant in color to be of commercial 
value was produced. There was, however, a marked increase 
in vigor and productiveness as a result of crossing. In the first 
generation the purple fruited types seem stronger in their power 
to transmit color to the offspring than do the white fruited 
types; and this law appears to hold whether the purple type is 
used as the male or fem ale parent. In later generations the 
inherent strength of the white fruited types appears more 
strongly than in the first. In all cases the white fruited types 
appear stronger in the power to transmit form and productive­
ness. 

CA ULIFLO\VER. 

Work with the cauliflower included studies of the relative 
influence of pot and box culture of young plants; the effect of 
trimming at time of setting in the field; the effect of mulch as 
compared with frequent cultivation; a comparison of varieties. 
Results: Plants handled in pots were kept at a more nearly 
uniform rate of growth and produced a higher percentage of 
marketable heads,-this difference in some cases amounting to 
20 per cent. As a result of trimming it was found that there 
was practically no difference in earliness nor in the size of head, 
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,vhile as a rule the per cent of heads formed was greater from 
plants not trimmed. In no ca3e were as satisfactory results 
obtained from mulching as from frequent cultivation. Nearly 
all of the leading varieties have been grown, and it is evident 
that the cauliflower may be successfully cultivated in this region. 
The most valuable sorts are of the Dwarf Erfurt and Snowball 
type with Algers for late in the seasc;n. 

RADISH .. 

With the radish, the principal quc stions con3idered have been 
the relative value of large and small seed ; the effect of sub­
watering in the greenhouse; the inf uence of different tempera­
tures on period of maturity. ResuUs: Large seed were found 
to produce from 30 to 50 per cent nDre first-class roots than did 
small seed from the .same lot. The sub-watered section of the 
bench produced 12 to 16 per cent more first-class radishes than 
did the surface watered section. There was a much greater 
loss from damping off on the surface watered section. The 
crop matured earlier and was of bEtter quality when grown in 
the tomato house, with a night temperature of 80 degrees, than 
when grovvn at a lov,rer temperature. 

THE PRODUCTION OF FOOD MATE~IJcL BY VARIO US FODDER AND 

ROOT CROPS. 

Several varieties of fodder corn and roots were grown to 
determine the relative amounts of :iigestible dry material pro­
duced. Resu,lts: The large variety of fodder corn greatly 
excelled the other crops in the production of total and digestible 
dry matter. The crops which rank next in the production of 
digestible dry matter are Hungarian grass and rutabaga turnips. 

THE INFLUENCE OF MATURITY UPON THE COMPOSITION OF 

THE CORN PLANT. 

Field corn was harvested at five different periods of growth, 
and the products analyzed. Resul'.s: During the thirty daya 
bef©re the mature crop was harve:;ted there was a continuous 
and large increase in the percentage of dry matter. This was 
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due to an actual growth of dry matter, rather than to a drying 
out of the water with a diminished weight of crop. The 
increase was largely from the growth of starch, sugar and allied 
bodies. 

SPRAYING. 

Spraying with fungicides and insecticides has received con­
siderable attention. Among the questions studied are the fol­
lowing: The effectiveness of the treatment in producing perfect 
fruit; the relative number of windfalls on sprayed and unsprayed 
trees; the preparation of spraying mixtures; the best time for 
spraying. Results: All trees sprayed with arsenical poisons 
had a smaller percentage of wormy fruit than did the unsprayed. 
Paris green was found less injurious to the foliage than was 
London purple or white arsenic. A mixture of I pound Paris 
green in 250 gallons of ,vater was effective in reducing the 
amount of wormy fruit, but a stronger mixture ( I pound to 
roo gallons) was required to kill the tent caterpillar. ThE 
number of windfalls w~s greatly lessened by spraying with 
Paris green and the proportion of wormy fruit among the wind­
falls was also smaller from the sprayed trees. 

It was observed that most often wormy fruits from .sprayed 
trees are entered from the side or base, while in fruits from 
unsprayed trees the entrance at the calyx were largely in excess. 
Spraying trees three times with an ammoniacal solution of copper 
carbonate destroyed the apple scab fungus and resulted in sav­
ing 52 per cent of the crop. The most effective fungicide used 
was Bordeaux mixture and this is now generally used through­
out the St,te. 

INJURIOUS INSECTS. 

The department of entomology and botany was established in 
the Station in 1898. The work of investigation has consisted 
of studies in the field and laboratory of the life hi.stories of 
insects and plants of economic importance. This has resulted in 
an increased knowledge of old enemies and means of combat­
ing them and in the working out of the complete life history 
of Trypeta pomonella ( apple maggot) and Epochra canadensis 
( currant fly), and the discovery of numerous facts regardiPJ.g 
the habits of many other insects of economic or entomological 
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importance. vVork of this character cannot well be summarized 
in definite statements. The results are published in the annual 
reports beginning with 1888. 

ACQUISITION OF ATMOSPHERIC NITROGEN-NITRAGIN. 

The acquisition of atmospheric nitrogen by plants has received 
attention. A bibliography of the subject has been compiled and 
the special features of soil inoculation has been studied. In 
carefully sterilized soil several of the "nitragin" cultures were 
compared with each other and with tubercles from various 
leguminous plants. The plants used in the work includ~d red 
clover_, pea, bean, vetch and soja bean. Results: The experi­
ments thus far carried on do not warrant the recommendation of 
germ cultures for leguminous crops. In very fe.w cases did the 
culture of the specific germ of any given species give better 
results than did a culture of a nearly related type. 

BOX EXPERIMENTS ·wITH. FELDSPAR AS A SOURCE OF POTASH. 

Results: Oats were able to draw from the feldspar enough 
potash for a large crop of grain. 

BOX EXPERIMENTS WITH PHOSPHORIC ACID FRO::.\1 DIFFERENT 

SOURCES. 

Phosphoric acid was supplied to 18 different kinds of plants 
in three forms, viz., (I) aci<l phosphatic rock; (2) finely grounJ 
Florida rock; ( 3) roasted redonda (a native phosphate of iron 
and aluminum). Results: Pian ts differ in their ability to feeJ 
upon crude phosphates. In nearly every case the availability 
proved to be in the order above given. The use of the acid rock 
ha.;tens the maturity of the crop. The solubility of a phosphate 
in ammonium citrate is not ahvays a correct measure of its actual 
value to the plant. 

EFFECTS OF DIFFERENT FORMS OF PHOSPHORIC ACID IN CROP 

PRODUCTION. 

Results: For the first year the largest increase of crop was 
produced by soluble phosphoric acid. For the second and third 
years without farther addition of fertilizers, better results were 

5 
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obtained from the plots where stable manure and insoluble pho.3-
phates had been used. 

THE RELATIVE UTILITY OF DIFFERENT FORMS OF PHOSPHORIC 

ACID IN FIELD EXPERIMENTS. 

Results: The phosphoric acid of bone and South Carolina 
rock was quite freely appropriated by oats, peas and com. 

EXPERIMENTS IN FEEDING LAMBS. 

The effects of liberal feeding versus moderate feeding for 
growing early lambs was studied. The results were very much 
in favor of liberal feeding. The 3heep and lambs payed at the 
rate of $71.6o per ton for the extra grain used. 

EXPERBIENTS IN FEEDING COLTS. 

Oats were compared with other mixed grain foods for pro­
ducing growth with the result that a greater growth was pro­
duced by the mixed grains and hay than with oats and hay. 

EXPERIMENTS IN FEEDING SWINE. 

Many feed experiments have been made with swme. The 
more important que3tions studied were: 

(I) The value of corn meal compared with whole corn for 
growth. 

( 2) Raw versus boiled potatoes for growth. 
( 3) The most efficient ratio of nutrients in a ration. 
( 4) The relation between the nutritive ratio and character of 

the growth. 
( 5) The relative value of animal and vegetable protein. 
( 6) The effect of much water in food upon assimilation. 
( 7) Experiment in feeding different breeds. Two each of 

Berkshires, Cheshires, Poland China, Chester white, and York­
shires were used. The rations consisted of wheat middlings. 
and skimmed milk, liberally fed according to age of animal. 
Daily growth, Cheshires, 1.23; Yorkshires, 1.14; Chester white, 
I .08 pounds; Poland China, I .OI ; Berkshire, I pound. 

Results: (I) The same weight of whole corn produced 
almost the same growth as when the corn meal was fed. 
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(2) The apparent value of potatoes is not materially increased 
by boiling. 

( 3) In six feeding periods comparing wide and narrow 
rations, ( one having a nutritive ratio of I : 9.2 and the other a 
ratio of I : 5.5) it. took nearly one-half more food to produce a 
pound of growth with the wide ration than with the narrow. 
Rations with nutritive ratio of r : 6, r : 5.6, and r : 3.6, r: 4-4 were 
compared. The two latter rations produced no better growth 
than the two former, showing that the added protein of the 
very narrow rations was not advantag-eous. 

( 4) The nitrogenous rations proved to be best not only for 
growth but for the fattening period. A mixture of pea meal 
or gluten meal and corn meal wa.s much more efficient than corn 
meal alone for fattening. 

( 5) In the case of young pigs the animal food ( skimmed 
milk) was superior to the grains, but with the older animals the 
amount of digestible nutrients seemed to be the measure of 
value. 

( 6) The amolfnt of water taken with the food appeared to 
have no particular effect on the growth. 

( 7) The digestible food consumed for a pound of growth 
was as follows: Cheshires, 2.88 lb.s; Poland China, 2.73 lbs; 
Yorkshire, 2.55 lbs; Chester white, 2.5 lbs; Berkshires, 2.45. 

In the early stages of the experiment much les.s food was 
required for a pound of growth than in the later. Berk.shire 
dnd Chester whites made a larger part of their growth during 
the first three months. 

DIGESTION EXPERIMENTS WITH SHEEP. 

Since the organization of the Station, digestion experiments 
with sheep have formed a prominent feature of its work. The 
experiments have been largely with the forage crops, grown in 
this State, although several mill products have been tested with 
other work. Seventy-one different digestion experiments with 
native or cultivated hay3 or grasses; 24 experiments with dry 
corn fodder; 20 experiments -with silage corn; IO experiments. 
with roots and 20 with mill products have been made. The 
summary of the results of the digestion experiments then com­
pleted is given in the annual report of this Station for 1897. 
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In addition to determining digestion coefficients, in many 
cases other problems have been studied .such as the relative 
digestibility of early and late cut hay, of green and dried 
grasses; of mature and immature corn fodder and silage; of 
fodder and silage from different varieties of corn and of the oat 
plant in different stages of maturity. 

THE VALUE OF MANURE RESIDUE FROM CORN MEAL AND 

COTTONSEED MEAL \VHEN FED TO SHEEP. 

Results: The amounts of nitrogen, phosphoric acid, and 
potash in the manure residue stand in direct relation to the 
amounts of the same ingredients in the food. The urine con­
tained nearly one-half the potash of the total excrement, one­
half to three-fourths the nitrogen, but no phosphoric acid. 

EXPERIMENTS IN FEEDING STEERS FOR GROWTH. 

( r.) A comparison of the economy of feeding a ration of hay 
and corn meal with a ration of oat straw, corn meal and cotton­
seed meal. Results: The steers fed the oat straw and mixed 
grain ration made the cheaper growth. The two rations con­
tained about the same digestible nutrients and produced about 
the same amount of growth, the difference being in the cost of 
the rations. 

(2.) Economy in quantity and composition of the foods 
used. Ten steers about eighteen months old of uniform 
size were divided into five pairs and fed five different rations. 
A, a maintenance ration; B, a moderate but wide grain ration; 
C, a moderate \vell balanced ration; D, a liberal well balanced 
ration; E, oat straw substituted for hay with moderate, well 
balanced grain ration. Results: It required nineteen pounds 
hay to 1,000 pounds live weight to maintain an animal without 
loss. The cost of producing a pound of growth was least when 
a liberal well balanced ration was fed. The substitution of 
nitrogenous foods in the rations greatly diminished the cost of 
production. 

(3.) A comparison of the feeding value of corn silage with 
hay. Six steers were used in the experiments. Moderate grain 
rations were fed. Results: A pound of digestible matter from 
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the corn silage produced somewhat more growth than a pound of 
digestible matter from the hay, but the difference was slight. 
The digestible matter appeared to be the measure of value of 
the foods. 

THE RELATION OF FOOD TO THE GROWTH AND COMPOSITION 

OF THE BODIES OF STEERS. 

The experiment had for it3 object a study of the effect of 
widely different rations upon the rate of growth and composition 
of the bodies of steers. Beginning at the age of four to six 
months, two pairs of steers ·were fed from seventeen to twenty­
seven months on rations differing widely in their nutritive ratio, 
one ration having a ratio of I : 5.2 and the other I : 9.7. One pair 
ate 1884 pounds of digestible protein in the same time the other 
pair ate 1,070 pound3. 

One steer of each pair was slaughtered and analyzed at the 
encl of seventeen months feeding, the remaining steers being fed 
for ten months longer, when they were killed and analyzed. 
The chemical analysis included the entire bodies, excepting the 
skin and the contents of the stomach and intestines. 

Results: At the end of fifteen months feeding, the pair of 
steers fed on the ration richer in protein had gained 221 pounds 
of live ·weight more than the pair fed the ration less rich in pro­
tein. The later growth with two steers showed a difference in 
favor of the ration less rich in protein. 

The relative weights of organs and parts of the body was 
practically the same with the steen of the same age, independ­
ently of the ration. 

The kind of growth caused by the two rations, viz., the pro­
portions of water, protein, fat and ash, vvas not materially differ­
ent with the steers of the same size. This is true whether we 
consider the entire bodies, the dressed carcasses or the edible 
portions of the carcasses. \iVith steers feel for the same time, 
the composition of the entire bodies, the proportion and com­
position of the carcasses, and the proportiom and compositions 
of the edible parts were practically alike. 

The older pair of steers, viz : those fed for ten months longer 
time, contained a smaller proportion of water and a larger pro­
portion of fat than the younger animals. 
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The older animals furnished fiye pounds per hundred more of 
water-free edible material than the younger animals. This is 
equivalent to a difference of twelve pounds of fresh, edible meat. 

EXPERIMENTS WITH COWS. 

An experiment in feeding wide and narrow rations to cows 
for milk production. Equal amounts of digestible matter were 
fed in each ration. The nutritive ratio of one ration was I : 12.3, 
the other I :6.7. Results: The general appearance of the cows 
was best when fed the nitrogenous ration and the yield of milk 
was r-5 to r-2 larger. The milk was some richer and the daily 
yield of milk solids wa.s thirty to forty per cent larger on the 
nitrogenous rations than the milk ration. 

Average daily yield milk solids on nitrogenous ration. 3. 07 lbs. 
Average daily yield milk solids on wide ration. . . . . . . 2. 28 lbs. 

Average composition of milk on nitrogenous 
ration ................. .' ................ . 

Average composition of milk on wide ration .... . 

Solids-% Fat-% 

14. II 4.83 
13.54 4.34 

AN EXPERIMENT TO TEST BREEDS OF DAIRY COWS. 

The breeds tested were Holsteins, Ayrshires and Jerseys. 
The experiment continued two years. The following points 
were studied : ( r.) Amount of food and nutrients. ( 2.) 
Yield of milk, solids, fat, cream and butter, and relations in 
quantity which these sustain; and (3.) The food cost of milk, 
milk solids, fat, cream and butter and incidentally the com­
position of the whole milk, skimmed milk, and butter milk from 
the different animals. 

Results: (r.) The average amount of water-free food 
consumed daily for each animal was: Holstein, 27.4 pounds; 
Ayrshire, 24.7 pounds; Jersey, 28.3 pounds. 

(2.) The annual yield of milk solids was: Holsteins, r,014 
pounds; Ayrshire, 848 pounds; Jersey, 827 pounds; and of but­
ter fat, Holstein, 285 pounds; Ayrshire, 233 pounds, and Jersey, 
297 pounds. Milk required for a pound of milk solids, Holstein, 
8.3 pounds; Ayrshire, 7.8 pounds; Jersey, 6.6 pounds; for a 
pound of butter fat, Holstein, 29.4; Ayrshire, 28.3; Jersey, 18.2. 
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( 3.) The cost of a quart of milk, reckoning the cattle foods at 
market prices was: Holstein, r.83 cents; Ayrshire, 2.03 cents; 
Jersey, 2-42 cents. The food cost of a pound of milk solids was 
for Holstein, 7.09 cents; Ayrshire, 7-45 cents; Jersey, 7.44 
cents; of a pound of butter fat, Holstein, 25.22 cents; Ayrshire, 
26.62 cents; Jersey, 20-43 cents. 

The average composition of the milk for the two years was : 
Solids-% Fat-% 

Holstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. 22 3. 47 
Ayrshire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. 98 3. 67 
Jersey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IS . 24 5 . 50 

The loss of fat in the skimmed milk wa3 least for the Jerseys. 
Solids of skimmed milk were: Holstein, 9.50%; Ayrshire, 
10-40%; Jersey, ro.507o. 

AN EXPERIMENT TO COMP ARE MAINE FIELD CORN SILAGE 

WITH SOUTHERN CORN SILAGE. 

Results: The Maine field corn silage was found to have 
nearly ½ more digestible matter than the silage from the im­
mature southern corn. 

In the feeding trial, thirty pounds of the Maine field corn 
silage produced more flesh and milk than forty pounds of the 
southern corn silage. 

AN EXPERIMENT TO COMPARE A LARGE RATION" OF HAY WITH 

A MEDIUM RATION. 

The rations consisted of ( r) 13 pounds hay, 25 pounds silage, 7 
pounds grain, (2) 8 pounds hay, 25 pounds silage, 7 pounds 
grain. 

Results: The ration with the larger amount of hay proved 
the more efficient. 

AN EXPERIMENT TO COMPARE THE FEEDING VALUE OF WHEAT 

MEAL WITH CORN MEAL. 

Ration r consisted of hay, 18 pounds; wheat meal, c:: pound3; 
-cottonseed meal, 2 pounds; and ration 2 of hay, 18 pounds; 
-corn meal, S pounds ; cottonseed meal, 2 pounds. 

Result: The wheat meal in the combination was somewhat 
more efficient than the corn meal, and at about the same price 
.can be economically substituted for it. The cows gained in 
weight on the wheat meal ration and produced slightly more 
milk than on the corn meal ration. 
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AN EXPERIMENT TO COMPARE GLUTEN MEAL WITH COTTON­

SEED MEAL FOR MILCH COWS. 

Results: The two foods proved to have equal efficiency when 
fed in amounts to furnish equal quantities of digestible matter. 

AN EXPERIMENT TO COMPARE GROUND OATS WITH WHEAT 

BRAN AS FOOD FOR MILCH COWS. 

Results: The ground oat ration produced slightly more milk, 
solids and fat than the bran, and when they can be purchased 
at about the same price make an excellent substitute for it. 

AN EXPERIMENT TO SUBSTITUTE SILAGE FOR A PART OF THE GRAIN 

RATION OF MILCH COWS. 

The silage used was the so-called Robertson mixture, consist­
ing of matured corn ( ears glazed), sun flower heads and horse 
beans. Six cmvs were used. The rations fed were: (I) Hay, 
15 pounds; silage 20 pounds; grain, 8 pounds. (2) Hay, 15 
pounds; silage, 35 pounds; grain, 4 pounds. 

Results: Ration 2 in which silage was substituted for a part 
of the grain ration wa3 fully equal to ration 1, producing as 
much milk and a greater gain in weight of cows. 

AN EXPERIMENT IN FEEDING NUTRIOTONE. 

This is a patent food or medicine, claimed by manufacturers 
to stimulate growth and milk production. 

Five cows were fed three periods of twenty-one days each 
liberal rations of hay and grain. The rations were weighed. In 
the second feeding period, hvo spoonfuls of nutriotone ( according 
to directions in the package) were added to the grain ration. 

Results: The nutriotone had no visible effect. The cows in 
tvventy-one day3 without nutritone produced 2,281 pounds milk 
and 101 pounds fat. The cows in twenty-one days with 
nutriotone produced 2,264 pounds milk and IOI pounds fat. 

AN EXPERIMENT TO TEST THE EFFECT OF FOOD ON THE HARD­

NESS OF BUTTER AND COMPOSITION OF BUTTER FAT • . 
The primary object of the experiment was to study the effect 

of liberal rations of corn gluten meals containing large and 
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small amounts of fat on the hardness of butter, and butter fat. 
Eight different gluten meals were used, varying in fat content 
from one per cent to nineteen per cent, also in other feeding 
trials gluten feed, flax meal, and cottonseed meal. Eleven 
cow 3 were employed and twelve tests made. The feeding 
periods were from two to four weeks each and extended over 
three years. Results: The gluten meals with high · fat con­
tent produced soft butter with fat of low melting point and 
high iodine number. 

Gluten meals containing very small amounts of fat or oil, made 
butters of about normal firmness. When tallow was added to 
the ration, the hardness of the butter was somewhat increa.;ed. 

1 
Cottonseed meal produced a hard butter. The hardne.ss of 
butter can be regulated to a large extent by the food of the 
cows. 

THE MINERAL INGREDIENTS OF MILK. 

Analyses were made of the ash of the milk, from six cows, 
representing three breeds. Results: The differences in com­
po.;ition were great, even with cows of the same breed. The 
potash and phosphoric acid were the most variable constituents. 

THE FAT GLOBULES OF MILK. 

The milk of five cows, representing three breeds, was exam­
ined and the relative size and number of the globules determined, 
in both the whole and skimmed milk. Results: The globules 
of the milk from the Jersey cows were much larger than in the 
milk from the cows of the other breeds. In every case the 
globules of the skimmed milk vvere less than one-half the size 
of those from the whole milk. 

EFFECTS OF TUBERCULIN ON TUBERCULOVS COWS. 

The tests were applied to a herd of fourteen cows and cover 
periods of from one to two years. Results: The tests together 
with the autopsies indicate that tuberculin is a very delicate 
agent for determining the presence of tubercnlosis. It is very 
doubtful if cows ever react under a properly made tuberculin 
test unless they have tuberculosis. On the other hand, it is 
very evident that cows sometimes have tuberculosis, or, at 
lea.;t, tuberculosis growths in their bodies, and yet fail to react 
under the tuberculin test. 
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A NEST BOX FOR KEEPING INDIVIDUAL EGG RECORDS. 

An attempt is being made to establish families of hens that 
shall excel as egg producers. To do this it is necessary to 
make careful selections for which the individual records must 
serve a3 a basis. The nest box devised is believed to serve the 
purpose admirably. 

THE NUMBER OF LAYING HENS THAT CAN BE PROFITABLY KEPT 

IN ONE PEN. 

Varying numbers of hens were confined in pens having each 
160 feet floor space. Results: The maximum production per 
hen was obtained when the least number of hens (15) was con­
fined to one pen; but the pens containing twenty birds gave a 
greater total net profit than did those containing any greater or 
less number of birds. 

EXPERIMENTS UPON THE DIGESTIBILITY OF BREAD WITH MEN 

WITH SPECIAL REFERENCE TO PROTEIN. 

Results: Digestibility of protein of 
White bread and milk ......................... . 
Graham bread and milk ........................ . 
Entire wheat bread and milk .................... . 

THE DIGESTIBILITY OF BREAD ALONE. 

92.8% 
88.5% 
9r.9% 

A continuation of the work outlined above. The approximate 
availability of the nutrients of butter, milk and sugar being 
known, a correction of the first results obtained was made possi­
ble. 

Results: Digestibility of protein of 
White bread alone ............................. . 
Graham bread alone ........................... . 
Entire wheat bread alone ....................... . 

DIETARY STUDIES. 

88.3% 
77.0% 

86.6% 

Investigations ,vere carried on at the College Commons for a 
period of 209 days. Results: The cost of the animal foods 
was 69 per cent of the total food cost. The freer use of milk 
did not increase the gross weight of food eaten. The increased 
consumption of milk had the effect of materially narrowing the 
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nutritive ratio of the dietary, while at the same time the cost of 
the dietary was diminished. Milk should not be regarded as 
a luxury, but as an economical article of diet. 

SKIMMED MILK OR WATER IN BREAD MAKING. 

An experiment designed to shO\v the increased value of bread 
in which skimmed milk has been substituted for water. Results: 
Skimmed milk bread contains mon: protein than water bread 
and is as completely digested. 

PUBLICATIONS OF THE STATION. 

The Station has purchased 15 annual reports and 88 bulletin.;. 
The first 26 bulletins were newspaper bulletins published prior 
to the reorganization of the Station in 1888. All matter of 
permanent importance was included in the reports. The first 
number of the present series of buHetins wa.s published May r, 
1889. 

The titles of the principal papers in the reports and of the 
bulletins follow. The mark * preceding a report or bulletin 
denotes that the edition is nearly or quite exhausted. Copies of 
the publications not marked * will be sent on application so long 
.as the numbers on hand will allow. The reports of this Station 
are bound with those of the Secretary of Agriculture, so that 
anyone having the "Agriculture of Maine" has also the report 
-of the Station for that year. 

*REPORT FOR 1885. 
Inspection of fertilizers. 

REPORT FOR 1886. 
Inspection of fertilizers. Wood ashes. Harbor mud. Ashes vs. acid for 

treating ground bone. Purchase of fertilizing material. Manure residue 
of corn meal and cotton-seed meal. Composition of cattle foods and 
special foods. Digestion experiments with timothy hay and corn in 
various forms. Feeding cotton-seed meal for milk and butter production. 
Feeding steers for growth. 

*REPORT FOR I 887. 

Inspection of fertilizers. Miscellaneous fertilizers. Experiments with 
fertilizers at the Station and among farmers. Analyses of feeding 



68 )IAIXE AGRICULTURAL EXPERD1:ENT STATION. 1900. 

stuffs. Digestion experiments. Feeding experiments for milk and 
butter and for growth. Inquiries concerning cattle foods. Tests and 
varieties, grain and potatoes. Experiments in raising cream. Adulter­
ation of molasses. Insecticides. Analytical and experimental methods. 

REPORT FOR l 888. 

Inspection of fertilizers. Digestion experiments with sheep. The 
compounding of rations for farm animals. The composition and digesti­
bility of American feeding stuffs. Tests of varieties of potatoes, oats, 
barley, and peas. Germination tests of seeds. Description of the fol­
lowing injurious insects: Round-headed apple-tree borer; Flat-headed 
apple-tree borer; Oyster-shell bark louse; Apple-tree tent-caterpillar; 
Forest tent-caterpillar; Fall canker-worm; Eye-spotted bud-moth; Apple­
tree a phis; Codling moth; Apple maggot; Ash-gray pinion; Pear-tree 
slug; Indian cetonia; Plum curculio; Cherry-tree plant louse; Imported 
currant-worm; Ivy scale insect; Black swallow-tail butterfly; Eyed elater;. 
Hawthorn tingis; Mourning cloak butterfly; Meal-worm beetle. 

REPORT FOR 1889. 

Inspection of fertilizers. Composition, digestibility and yield of corn­
fodder and hay from various grasses. Composition and value of various. 
commercial feeding stuffs. The comparative digestibility of wheat bran 
and wheat middlings. Composition and digestibility of pea meal. The 
value of the digestible matter of good hay as compared with the digestible 
matter of corn ensilage, for milk production. The value of the digestible 
matter of ensilage as compared with the digestible matter of hay, for 
growth. Feeding experiments with swine. Tests of several breeds of 
dairy cows. Field and pot experiments with fertilizers. Field tests 
with varieties of barley, oats and peas. Seed germination experiments. 
Experiments with forage plants. The potato rot. Apple scab. The 
apple maggot. Insecticides. Hog cholera. Parturient apoplexy, (milk 
fever). The coefficients of digestibility for protein. Loss of food and 
manurial value in selling sweet corn. 

REPORT FOR 1890. 

Inspection of fertilizers. Tests of dairy cows. :Mechanical loss of 
butter fat. Effect of delay in setting milk. The mineral ingredients of 
milk. The fat globules of milk. Tuberculosis in the college herd. Feed­
ing experiments with colts, steers, and swine. Field experiments with 
fertilizers. Germination tests of seeds. Spraying experiments. Injurious. 
insects. Meteorological observations. 

*REPORT FOR 189I. 

Inspection of fertilizers. Station equipment. Digestion experiments~ 
Production of food material by various fodder and root crops. Turnips 
for sheep. Producing growth in lambs. Feeding experiment with colts. 
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Influence of food on butter. Babcock milk test for cream. Equipment 
of horticultural department. Notes on cabbage, tomatoes and egg plants. 
Spraying for codling moth and apple scab. Spraying apparatus. Fer­
tilizer experiments. Growing grains mixed and separately. Spring and 
fall manuring. Meteorological observations. Jamestown weed. White 
radish. Yellow dock. Chess. Mosses as stock food. Ticks. Sphinx 
moths. Cut worms. Cotton wood dagger. Three toothed Aphonus. 
Predaceous water beetle. Parallel elaphidion. Brown ptinus. Gold­
smith beetle. Remedies for borers. Breeding statistics. 

*REPORT FOR 1892. 

Inspection of fertilizers. Miscellaneous analyses. Secondary effects 
of Pollination. Notes on cabbages, tomatoes and egg plant. 
Fruit tests. Spraying experiments. Fall dandelion. Orange hawk­
weed. Leaf blight of pear. Black or hair mold. Anthracnose of black­
berry and raspberry. Potato blight. Fall canker worm. Boll or corn 
worm. Chinch bug. Horn fly. Two-spotted mite. Cut worms. Mete­
orological observations. Testing cream and milk fat test and lactometer. 

REPORT FOR 181)3. 

lnYestigation of the foraging powers of some agricultural plants for 
phosphoric acid. The composition of fodders and silage from the corn 
plant. Digestion experiments with sheep. Corn as a silage crop. Feed­
ing experiments with cows and sw111e. \Vaste of fat in the skimmed 
milk by the deep-setting process. N mes on cabbages, cauliflowers, toma­
toes, egg plants and potatoes. Spraying experiments. Catalogue of 
Maine fruits. Bean and tomato anthracnose. Potato and beet scab. 
The Angoumois grain moth; the lime-tree winter-moth; the apple-leaf 
bucculatrix; the Disippus butterfly; the l\fay beetle; the bean weevil; 
the pear-blight beetle or shot-borer; the carrot-fly. 

REPORT FOR 1894. 

Analyses of butter and imitation butter. Field experiments with fer­
tilizers. The profitable amount of seed per acre for corn. Digestion 
experiments. Feeding experiments. Notes on potatoes and corn. 
Notes on small fruits and on plant breeding. The orange­
<:olored roestelia or quince rust. Diseases of oats. Night-flowering 
<:atchfly. The dichotomous catchfly. Potato scab. The snow 
flea. The silver fish. The ring-banded soldier-bug. The elm tree 
bark louse. The gooseberry plant-louse. The oblique-banded carpet 
beetle. The oak-bark weevil. The fall canker worm. Tuberculin as a 
diagnostic agent. Bulletins issued in 1894-Fruit-culture. Spraying 
experiments. Tomatoes. Cauliflowers. Corn as a silage crop. Pota­
toes. Tuberculosis and glanders. A scheme for paying for cream, etc. 
Foraging powers of some agricultural plants. 
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REPORT FOR 1895. 

Investigations on the foraging powers of some agricultural plants for 
phosphoric acid. The profitable amount of seed per acre for corn. Sun­
flower heads and blackeye peas as silage crops. Feeding experiments. 
with milch cows. The relation of food to the growth and composit10n 
of the bodies of steers. Notes on potatoes, sweet corn, peas and cab­
bage. Notes on plants and insects. Second blooming of pear trees. 
Cattle lice. The yellow woolly bear. Tapestry moth. The strawberry 
leaf beetle. The cucumber flea beetle. The currant fly. Bulletins issued 
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FEEDING STUFF IKSPECTION. 

CHAS. D. vVooos;, Director. 

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

CHIEF REQUIREMENTS OF THE LAW. 

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

Ki11ds of Feed coming within the Law. The law applies to 
all feeding stuffs except hays and straws; whole seeds and meals 
of \\·heat, rye, barley, oats, Indian corn, buckwheat and broom 
corn; wheat, buckwheat and rye brans or middlings not mixed 
11)ith other substances, but sold separately, as distinct articles of 
commerce_,:, 

Inspection tcu: and tag. To meet the expenses of inspection, 
a tax of ten cent~ per ton must be paid to the Director of the 
Maine Agricultural Experiment Station who is required to fur­
nish a tag stating that all charges have been paid. This tag, 
which bears the Director's signature, shmvs that the tax has been 
paid but is not a 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 fur­
nished 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 ansvver to affix tags at the time the goods are sold. 

* All milling offals except bran or mhldlings come uncler the requirement of 
the law. See page 88 of tbis Bulletin. 
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MANUFACTURERS AND PLACE OF SAMPLING. 

.Manufacturer or ,Jobber. .Manufactured at Sarnplecl nt 

Chapin & Co ................. . 
Chapin & Co ................... . 
Chapin & Co .................•. 

St. Louis, l\lo .... . 
~t. Loui::i, l\Io ...... . 
St. Louis, l\Io ...... . 

Rumfor<l Falls .... . 
Bangor ........... . 
Bangor .......... . 

Chapin & Co .................. . 
Chapin & Co .................... . 
Chapin & Co ............••..... 

St. Louis, l\Io .....• 
St. Louis, l\Io ...... . 
St. Louis, l\Io ...... . 

Bangnr ............ . 
Portlanfl .......... . 
Portlaml ........ . 

Chapin & Co ........... . 
Chapin & Co ...........•........ 
Chapin & Co .................. . 

St. Louis, l\Io ..... . 
St. Louis, l\Io .... . 
St. Louis, l\Io .... . 

Saco ............... . 
Yarmouth ........ . 
Westbrook ... . 

Chapin & Co..... ... ... . ... .. St. Louis, l\Io ..... . 
Chapin & Co . . . . . . . . . . . . . . . . . . . . . St. Louis, l\Io ...... . 

Brunswick ...... . 

Chapin & Co ................... , St. Louis, l\lo ...... . 
Freeport .......... . 
Auburu .......... . 

Chapin & Co .................. . 
Chapin & Co ................... . 
Chapin & Co ................... . 

Chapin & Co .................... . 
The American Cotton Oil Co .. 
The American Cotton Oil Co . . 

The American Cotton Oil Co .. 
'l'he American Cotton Oil Co .. 
The American Cotton Oil Co .. 

F. W. Bro(le & Co ............. . 
F. W. Br0tle & Co .......... . 
F. w. Brotle & Co ............... . 

F. W. Brocle & Co ............... . 
E. B. Williams & Co ............ . 
K B. Williams & Co .. . 

E. B. Williams & Co ........... . 
I<~. B. Williams & Co ............ . 
E. B. Williams & Co ........... . 

E. B. Williams & Co ........... . 
E. B. Williams & Co ............ . 
E. B. Williams & Co ........... . 

E. B. Williams & Co ............ . 
E. B. Williams & Co ........... . 
E. B. Williams & Co ............ . 

S. A. & J. H. True Co... . ... . 
S. A. & ,J. H. True Co ........... . 
s. A. & J. H. True Co ........... . 

S. A. & ,J. H. True Co .......... . 
The Southern Cotton Oil Co ... . 
The Southern Cotton Oil Co ... . 

Butler Breecl Co ............. . 
Paris Flouring Co .............. . 
Humphreys, l<ooclwin & Co .. . 

Humphreys, Gooclwin & Co ... . 
J.E. Soper & Co .............. . 
J.E. Soper & Co .............. . 

St. Louis, l\lo ...... . 
St. Louis, l\lo ...... . 
St. Louis, l\lo ...... . 

Lewi::iton ......... . 
Augusta ........... . 
Richmoml ......... . 

St. Louis, l\Io .. , ... · I Pittsfield .......... . 
l\lernphis, Tenn* ... : Camel en ......... . 
l\Iernphis, Tenn*... Fryeburg .......... . 

Little Rock, Ark .. . 
Jackson, Tenn ... . 
Jackson, Tenn ..... : 

Brunswick .... , .... 
Hira111 ....•......... 
Corinna ............ . 

Memphis, Tenn.... Strou!lwater .• .... . 
Memphis, Tenn .... l Aubur11 ........... . 
l\lemphis, Tenn ... 

1 

Pittsfield ........ . 

1\Iempbis, Tenn .... ' 
l\Iernphis, Tenn ... . 
l\Iernphis, Tenn .... 1 

Foxcroft ......... . 
Portlaml ........ . 
Bri<lgton .......... . 

l\Iemphis, '.fenn ... . 
l\le111phis, Tenn ... . 
l\Iemphis, Tenn ... . 

Fryeburg .......... . 
Brownfield ........ . 
Bowdoinham ..... . 

l\Iemphis, Tenn ... . 
Memphis, Tenn ... . 
Memphis, Tenn •.•. 

Lewiston .......... . 
South Paris ....... . 
Newport .......... . 

l\Iemphis, Tenn ... . 
l\Iemphis, Tenn ... . 
l\Iemphis, Tenn ... . 

Norway ........... . 
Skowhegan ....... . 
Hamp(len ......... . 

Boothbay ......... . 
Portlaml .......... . 
Portlancl .......... . 

Portlarnl .......... . 
Biclllefonl ........ . 
Augusta .......... . 

Memphis, Tenn ... . 
.Memphis, Tenn ... . 

Saco .....•......... 
Freeport .......... . 
South Winclham .. 

l\Iernphis, Tenn ... . AUlJUrll .•....•...•. 
Lewiston ......... . 
Bowcloinham ..... . 

* Hanover l\Iill. 



FEEDING STUFF INSPECTION. 

ANALYSES OF SAMPLES. 

~ame of Feetl. 

Cotton See!l l\I eal ....................... . 
Cotton Seed l\I eal ....................... . 
Cotton Seetl :\leal ...................... . 

Cotton Seetl l\feal ...................... . 
Cotton Seetl l\leal . .. . .. . .. . . . .. ...... 1 

Cotton Seed l\leal ..................... . 

Cotton Se eel 1\1 eal ....................... . 
Cotton See(l Meal ....................... , 
Cotton Seerl l\Ieal ..................... . 

Cotton Seecl l\Ieal ...................... . 
Cotton See(l 1\1 eal . . . . . . . . . . . . . ......... , 
Cotton Seea l\Ieal ..................... .. 

Cotton See<l :\I ea I .. • . .. • . • • .. • . • . . .. .•.. 
Cotton Se ell l\Ieal ..................... .. 
Cotton Seetl l\Ieal ...................... . 

Cotton Seecl 1\1 eal . . . . . ................ , . 
Prime Cotton Seecl l\1 eal .............. . 
Prime Cotto11 Seecl 1\Ieal .............. .. 

Prime Cotton See!l l\Ieal . . . . . . . . ... . 
Pri111e Cotton Seecl l\leal ............ . 
Prime Cotton See<l l\I eal . . . . . . . . . . . , . 

Owl Brancl Pure Cotton Seell l\Ieal .... . 
Owl Brand Pure Cotton Seed Meal .... . 
Owl Bran cl Pure Cotton Seed :\Ieal .... . 

Owl Braml Pure Cotton See1l Meal ... . 
Daisy Brancl Cotton See<l l\Ieal ....... . 
Dais)' Bram! Cotton i-,eed :\Ieal ........ . 

Dai,sy Bran1l Cotto11 Seed Meal ....... . 
l>ai,sy Brand Cotton Seell Meal ....... . 
Daisy Bran(l Cotton Seed l\Ieal ....... . 

Daisy Brand Cotton See(l l\Ieal ........ . 
Daisy Bran(! Cotton See!l .Meal ........ . 
Dah,y Bram! Cotton See<! :\Ieal ........ . 

Dai,sy Brarnl Cotton See(l Meal ....... . 
Daby Bran(' Cotton Seetl Meal ........ . 
Dai,.;y Bran!l Cotton Seed ::.ueal ........ . 

Prime Cotton See<l l\Ieal ............... . 
Prime Cotton tSeed :\Ieal .............. . 
Prime Cotton Seell l\Ieal .............. .. 

Prime Cotton See1l l\leal.. . ......... .. 
Prime Finely Groun<l Cotton Seed Meal 
Prime Fin el)' Urouml Cotton Seecl :\leal 

Cotton See(l :\I eal . . . . . . . . . . . . . . . . ...... . 
Prime Memphis Cotton Seed :\leal .. 
Dixie Brand Cotton See(! l\leal •....... 

Dixie Branrl Cotton Seed l\I eal 
Cotton Seed !\J eal ....................... . 
Cotton Sect! :\1 eal ...................... . 

PlWTEIN. 

46.50 
45.:.!8 
45.50 

43.56 
45.oH 
41.6£1 

43.06 
43.(14 
42.5(; 

45.50 ! 

44./'JO ! 

47 .63 

46.114 
47 .38 
4:LSl 

47 ,75 
45.81 
iH.44 

43.38 
47 .25 
47 .ti3 

46.rn 
48.\!4 
47,81 

4\1.13 
46.\J!I 
46.(i9 

44.rn 
47 .31 
45.44 

45.7,'i 
47 .38 
4(i. 'i.'i 

47 .fiH 
44,-14 
44.;Vi 

23.50 
24.25 
25.153 

22.HI 
4, .25 
4H. 1B 

45 .. 'iO 
45,;3t,: 
44,75 

-l4.13 
H.2.', 
,t4.13 

43.(10 
43.00 
43.00 

43.00 
43.UU 
43.00 

43.00 
43.00 
43.00 

43.00 
J3.1)U 
43.00 

43.00 
43.UO 
43.00 

43.00 
43.00 
45.0U 

48.00 
43.GO 
43.00 

43.00 
48.(10 
43.00 

43.00 
48.00 
43.00 

43.UO 
43.00 
43.00 

43.00 
43.(J(\ 
43.00 

43.00 
43.00 
43.00 

43.00 
48.00 
43.00 

43.00 
43.(10 
43.00 

43.00 
43.00 
43.00 

43.00 
43.00 
43.00 

* ~ot determined. 

8.95 
9.21 

12.12 
9.77 

16.52 

12.40 
12.26 
14.53 

9.84 
11.74 
10.69 

10.14 
10.06 
12.:!l 

9.32 
12.03 
10.(50 

9.80 
8.48 
\J,17 

14.34 
10.9\J 
!J.04 

11.13 
12.11 
8.34 

.'i.68 
\J.11 

12.17 

9.71 
12.57 
s.21 

8.11 
8.03 
7 .54 

7,14 
9.28 

10.17 

FAT. 

9.00 
9.00 
9.00 

9.00 
9.00 
9.00 

9.00 
!J.00 
9.00 

9.00 
9.00 
9.00 

9.00 
9.00 
9.00 

\J.00 
9.00 
9.00 

9.00 
9.00 
\l.00 

9.00 
\J.00 
9.00 

9.()0 
!l.00 
!J.00 

9.00 
9.00 
!l.00 

9.00 
H.00 
\l.00 

9.00 
\J.00 
!).00 

£/.00 
!LOO 
\).00 

9.00 
9.00 
9.00 

9.00 
9,00 
9.00 

9.00 
9.()0 
9.00 

77 

8848 
8874 
8881 

8893 
8906 
8907 

8908 
8909 
8910 

8944 
8945 
8979 

8980 
8981 
8982 

8983 
S937 
8940 

8939 
8!)38 
9042 

8\)01 
8994 
8995 

9041 
SHOO 
s~141 

8fl4:! 
8H43 
8988 

89H2 
9038 
9039 

8866 
8872 
8S80 

8902 
8899 
8978 

8917 
8946 
8947 

S993 
8984 
8985 



8986 
8987 
9040 

8904-
8905 
8850 

899fi 
8871 
8903 

8916 
8856 
8857 

8861 
8862 
8875 

88i6 
8882 
8883 

8884-
8914-
8948 

8949 
81150 
8951 

89.'>2 
9000 
9002 

904-5 
8\ll3 
889t 

8998 
8999 
8997 

9001 
81\11 
8!H2 

8953 
8954 
9003 

9(J04 
8915 
8955 

8956 
9005 
9006 

9007 
9008 
9009 

MAINE AGRICCLTURAL EXPERDfEKT STATION. 

MANUFACTURERS-Continued. 

l\Ianufacturer or ,Jobber. 

,J. IC Soper & Co ............... . 
,J. 1<:. Soper & Co ............ . 
J.E. Soper & Co .............. . 

J.E. Soper & Co .............. . 
J. 1;:. i:\oper & Co ............... . 

S. W. Hamilton ................. . 
Matthew,, & Houston .......... . 

S. A. & J. H. True Co ... . 
The Glucose Sugar Refining co. 
The Glucose Sugar l:{eftning Co. 

I 

The Glucose Sugar Refining Co.: 
The Glucose Sugar Refining Co.: 
The Glucose Sugar Refining Co.

1 

The Glucose Sugar Refining Co.! 
'l'he Gluco,,;e Sugar l{efining Co.1 
The Gluco:;e Sugar l{e1ining Co.I 

The Gluco:;e Sugar Refining Co. 
The Glucose Sugar Refining Co.: 
The Glucose Sugar Refining Co.~ 

The Glucose Sugar Refining Co. 
The Glucose Sugar Refining Co. 
The Gluco,,;e Sugar Refining co.i 

I 

The Glucose Sugar Refining Co. 
The Glucose Sugar Refining co.· 
The Gluco,,;e Sugar Reti.mng Co. 

The Glucose Sugar Refining Co. 
The Glucose Sugar Refining Co. 
The Glucose Sugar Refining Co.: 

! 

'l'he Glucose Sugar Refining Co. 
The Glucm,e Sugar Refining Co.: 
The Glucose Sugar Refining Co. 

The Glucose Sugar Refini11g Co.: 
Charles Pope Glncose Co ...... I 

Charles Pope Gluco,;e Co ....... , 

Charles Pope Glucose Co ..... . 
Charles Pope Gluco,,;e Co ...... . 
Charles Pope Glucose Co ..... . 

Charles PopP Glucose Co ...... . 
National Starch l\Ianf'g Co ....• 
National Star<'11 l\Ianf'g Co ..... . 

National Starch l\fanf'g Co ..... . 
National Starch l\Ianf'g Co ... . 
National Starch l\fanf'g C0 .... . 

National Starch l\Ianf'g Co .... . 
National Starch l\lanf'gCo ...... · 
National Starch l\fanf'g Co ..... . 

l\Ianufacturell at 

D~s l\loines, Iowa. 
Des l\Ioines, Iowa . 

Des l\foines, Iowa . 
Des Moines, Iowa. 
Des Moines, Jowa . 

Des l\Ioines, Jowa. 
Des Moines, Iowa . 
Des l\loines, Iowa . 

Sampled at 

Xor,Yay ............ . 
Richmond ......... . 
Winterport. ....... . 

Saeo ............... . 
Portla1Hl .......... . 
Pahnyra ...........• 

Pittsfieltl .......... . 
Cmnberlancl June. 
l'ortlaml .......... . 

Bill(leforcl ......... . 
Pittsfiehl ......... . 
PortltuHl ..........• 

Portlnrnl .......... . 
l'ortlaml .......... . 
Bangor ............ . 

South Brewer ..... . 
Bi.ngor .......... . 
Bangor ............ . 

Bangor ........... . 
Bidlleford ........•. 
Hint1n ............ . 

Rockland .......... . 
Carn<len ...........• 
Bridgton .......... . 

Browntiel,l. ...... . 
Auburn ........... . 
Auburn ........... . 

Winter11m·t. ...... . 
Saco .............. . 
Oldtown ........... . 

Pitt,,;field .......... . 
Lewi,,;ton .......... . 
Augusta ........... . 

Auburn ........•. 
Saco ............... . 
Stroud water .... . 

Bath .............. . 
Brun:;wick ........ . 
Auburn ...........• 

Lewbton ......... . 
l'ortlanrl ..........• 
Freeport ........ . 

South Windham .. . 
RichmmHl ........ . 
Auburn ............ . 

Norway ........... . 
Lewiston .......... . 
l\lonmouth .......•• 



FEEDING STUFF INSPECTION. 

AN AL YSES--Continued. 

Name of Feed. 

Cotton Seed 1\1 eal . . . . . . . . . ............. . 
Cotton Seed l\leal . . . . .. ......... -
Cotton Seed 1\1 eal . . . . . . . . . ............. . 

Cotton Seed 1\1 eal ....................... . 
Cottun Seed l\leal ....• . ........ . 
Cotton Seetl l\Ieal ...................... . 

Cotton Seed l\Ieal ...................... . 
Cotton See<1 1\1 eal . . . . . . . . .............. . 
Sea Island Cotton See<l Meal. ......... . 

Cotton Seed 1\leal ...................... . 
Chicago Gluten 1\leal ................... . 
Chicago Gluten Meal .... , ............ . 

Chicago Gluten Meal .................. . 
Chicago Gluten 1\leal ................. . 
Chicago Gluten Meal ... -............. .. 

Chicago Gluten Meal ......... . 
Chicago li-luten Meal ................... . 
Chicago Gluten 1\leal .................. . 

Chicago GlutPn Meal ................... . 
Chicag-o Gluten Meal .................. . 
Chicago GlutenMeal ................. . 

Chicago Gluten Meal .................. . 
Chicago Gluten Meal .................. . 
Chicago Gluten Meal .................. . 

Chicago Gluten Meal .................. . 
Chicago Gluten Meal ................ . 
Chicago Gluten Meal ................... . 

Chicago Gluten Meal ........... . 
Chicago Gluten Meal .................. .. 
Chicago Gluten Meal ................ .. 

Chicago Gluten Meal .................. . 
Chicago Gluten Meal....... . . . .. .... . 
Chicago Gluten Meal .................. . 

Chicago Gluten :\lea ................ - . 
Cream Gluten Meal. .................... . 
Cream Gluten i1leal. ...... , ............. 1 

Cream Gluten l\lenl. .................. . 
Cream Uluten l\I eat. ................... .. 
Cream Gluten Meal. .................. .. 

Cream Gluten Meal. ................... .. 
King Gluten Meal........ .. ......... . 
KingGluten Meal. ......••....••........ 

King Gluten Meal ..................... . 
King Gluten Meal. ..................... . 
King Glutun Meal. .................... . 

King Gluten Meal. ...................... . 
King Gluten Meal ..................... . 
Ring Gluten Meal. ...................... . 

PROTEIN. 

44.13 
42.50 
44.50 

45. lfl 
44.50 
45.44 

,15.06 
27 .18 
25.44 

23.63 
34.]!l 
38.5(; 

43.00 
43.00 
43.00 

43.00 
43.00 

Ko guar. 

'::S-o guar. 
1

No guar. 
,No guar. 
I . 

1No3~~oir· 
38.00 

,l\l.38 
3\'.5(i 
34.5() I 

38.00 
38.00 
38.00 

33.25 
35.88 
33.88 

35.81 
3\l.18 
34.25 

3\l.75 
34.25 
113.(;3 

34.13 
33.88 
34.88 

38.31 
3:.!.!l4 
33.19 

34.0o 
38.00 
3G.88 

36.31 
32.{j3 
34.rn 

33.00 
32.18 
32.18 

32.69 
31.06 
31.50 

35.6H 
30.44 
33.94 

36.50 
38.44 
34.94 

38.00 
38.00 
38.00 

38.00 
88.00 
38.00 

38.00 
38.00 
38.00 

38.00 
38.C,0 
38,00 

38.00 
38.00 
34.20 

34.20 
34.20 
36.00 

36.00 
34.12 
34-12 

34-12 
34.12 
84.12 

34.12 
32.00 
32.00 

32.00 
32.00 
32.00 

32.00 
32.00 
32.00 

* Not determined. 

10.32 
8.G9 

10.64 

9.80 
9.03 

14.05 

12.37 
* 6.91 

7.99 
3.87 
3.44 

3.05 
2.68 
4.61 

4.33 
4.48 
3.88 

4.16 
2.58 
4.49 

3.32 
4.f:il 
4.83 

3.73 
4.51 
3.38 

3.04 
4.14 
3.58 

3.61 
3.74 
2.88 

4.36 
3.29 
2.57 

1.37 
Lo4. 
1.13 

2.58 
12.39 
10.73 

2.04 
3.13 
2.37 

2.31 
2.86 
3.22 

FAT, 

\l.00 
9.00 
9.00 

9.00 
9.00 

Noguar. 

No guar. 
No guar. 
No guar. 

No guar. 
2.00 
2.00 

2.00 
2.00 
2.00 

2.00 
2.00 
2.00 

2.00 
2.00 
2.00 

2.00 
2.00 
2.00 

2.00 
2.00 
2.00 

2.00 
2.00 
3.75 

3.75 
3.75 
3.37 

3.37 
3.20 
3-20 

3.20 
3.20 
3.20 

3.20 
16.00 
16.00 

rn.oo 
16.00 
16.00 

16.00 
16.00 
16.00 

79 

8986 
8987 
904.0 

8904 
8905 
8850 

89G6 
8871 
8903 

8916 
S85H 
8857 

8861 
8862 
8875 

8876 
8882 
8883 

8884 
8914 
8948 

8949 
Sfl50 
SU51 

8952 
9000 
9002 

9045 
8913 
b892 

8998 
8999 
8997 

9001 
8\lll 
8912 

8953 
8954 
9003 

9004. 
8915 
81155 

8956 
11005 
9006 

9007 
HOOS 
9009 



80 

9044 
8851 
8852 

8849 
8\l30 
8960 

8958 
8959 
8957 

9013 
noa 
9015 

HOIO 
!!011 
fl043 

H012 
8885 
8Hl8 

8H62 
ll018 
9019 

no20 
H0-16 
fJ047 

ssrn 
S~l25 
8926 

SH24 
8869 
8921 

8HG3 
8Ho4 
8965 

9021 
fl048 
bS90 

SH23 
8928 
8847 

8870 
8887 
8888 

::\IAI~E AGRICULTURAL EXPERD.IENT STATION. 

~IAXUF ACTURERS-Continued. 

l\lanufacturer or Job1Jer. 

Xational Starch l\lanf'g Co .... 
The Gluco;;e Sugar Refining Co. 
C. B. Cumming,; & Son ...... . 

l\langer L. 0. Co ............... . 
S. A. & ,T. H. True Co ......... . 
s. A. & ,J. H. True Co .....• 

l\layflower '.\I ills .............. . 
A meri0a11 Linseed Co ......... . 
The Cleveland Linseecl Oil Co .. 

The Cleveland Linseed Oil Co .. 
The Clevelancl Linseecl Oil Co .. 
The Cleveland Linseecl Oil Co .. 

Xot na1necl ...................... . 
~ot na1necl ...................... . 
Not nan1ec\ . . ................. . 

Xot nan1ecl ..................... . 
The American Cereal Co ...... . 
The American Cereal Co ...... . 

The American Cereal Co ..... . 
The American Cereal Co ...... . 
The American Cereal Co ...... . 

The A rnerican Cereal Co ..... . 
The American Cereal Co ...... . 
The American Cereal Co ...... . 

The American Cereal Co ..... . 
The American Cereal Co ...... . 
'l'he American Cereal Co ...... . 

Tlle H-0 Co ..................... . 
Dock & Coal Co ......... . 
S. A. & ,J. IL True Co .......... . 

:--.ot nan1ed ..................... . 
The American Cereal Co ..... . 
The American Cereal Co ...... . 

W. H. Haskell & Co ............. . 
'l'he H-0 Co .................... . 
Tile A1_nerican Cereal Co ..... . 

The A rnerican Cereal Co ...... . 
The American Cereal Co ...... . 
The American Cereal Co ..... . 

The American Cereal Co ..... . 
The American Cereal Co ...... . 
The American Cereal Co ...... . 

The American Cereal Co ..... . 
Xot na1necl. .................. . 
Xot narned ................... . 

Xot namea ...................... . 
Xot na1ned .................... . 
Xot na1ned ..................... . 

l\lanufacturecl at 

Des \I oines. Iowa .. 
Rockforcl, Ill ...... . 

Toledo, Ohio ..... 

Fort Wayne, Incl .. 
South Chicago, 111.. 

Chicago, Ill ...... . 
Chicago, Ill ....... . 

Cl1icago, Ill . . . . .. 
Cl1icago, Ill ...... . 
Chicago, Ill ....... . 

Chicago, Ill ...... . 
Chicago, Ill ....... . 
Chicago, Ill ....... . 

Cl1icago, Ill ...... . 
Chicago, Ill ....... . 
Chicago, Ill ....... . 

Buffalo, N. Y ...... ; 
Platt,;lmrgh, ~. Y .. 

Cllicago, Ill ..... . 
Chicago, 111 ....•.•. 

Toleclo, Ohio ...... . 
Buffalo, N. Y ...••. 
Cl1icago, Ill ....... . 

Chicago, Ill ..... . 
Chicago, Ill ....... . 
Chicago, Ill ...... . 

Chicago, Ill ..... . 
Cl!icngo, I Jl .•..•.. 
Cl1icngo, Ill ....... . 

Chicago, Ill ....... . 

Sampled at 

Corinna .......... . 
Bangor .......... . 
Norway ............ . 

Orono .............. . 
Portland ........ . 
Bridgton .......... . 

Bath ........... . 
Fryebnr,g .......... . 
Rocklan<I ......... . 

Winthrop ......... . 
~orwnv ........... • 
Lewbion ......... . 

Newport ........... . 
!\lonrnouth ........ . 
~kowhegan ...... . 

Auburn ........... . 
Bangor ........... . 
Portland .......... . 

Portlancl ......... . 
Saco ............... . 
Fryeburg ... . 

South Windham ... 
Ricl!monrl ..... . 
Betliel ............. . 

Lewi;;ton .......... . 
Skowhegan ......•. 
Belfast ........... . 

Olcltown .......... . 
Portland ..........• 
I'ortlancl ......... . 

Oldtown .......... . 
Portlancl ......... . 
Reaclfielcl Depot .. . 

Portlancl .......... . 
Greenville ........ . 
We;;tbrook ........ . 

Brunswick ........ . 
South Winclharn .. . 
Brownfield ........ . 

Richrnonc\ ......... . 
Waterville ....... . 
Bangor .......... . 

Yarmontl1 ......... . 
Yarmouth ......... . 
Rumfonl .!<'alls .... . 

Orono .............. . 
Bangor ........... . 
Bucksport ........ . 



FEEDIN"G STUFF INSPECTION. 

ANALYSES-Continued. 

)fame of Feecl. 

King Gluten Meal. .................... . 
Dia111oncl Gluten Feell ................... , 
Gluten Feetl ............................ / 

I 

Linseell Oil l\leal. ...................... . 
Linseecl Oil l\leal. ....................... . 
Lin:,;eell Oil ~\Ieal. ...................... ; 

01,l Process Oil 1\Ieal ................... 
1 

Linseell 1\leal........ . . . .. . . . . . ..... . 
Clevehm<l l<'Iax Meal ................... . 

Clevelan<l Linsee1l Oil l\T eal .......... . 
Clevelaml Linseell Oil J\leal ............. , 
Clevelancl Lim,eecl Oil Meal ........... 1 

Linseed Oil l\leal. ....................... : 
Linsee11 Oil l\f eal. ................... . 
Lin,-eecl Oil l\leaJ. ...................... , 

Linsee(l Oil Meal. ...................... . 
Yictor Corn and Oat Feell ............. . 
Victor Corn an(l Oat Feetl .............. . 

Yictor Corn arnl Oat Feerl ............. . 
Vietor Coru ancl Oat Feed .............. . 
Vietor Corn and Oat Feecl ............. . 

Yictor Corn arnl Oat l<'eell ............. . 
Victor Corn al1ll Oat Feecl .............. . 
Victor Corn null Oat Fe ell .............. . 

Vietor Corn am! Oat Fee,1 ............. . 
Victor Corn an<l Oat l<'eell ............. . 
Vietor Corn anll Oat Feed .............. . 

H-0 Co.'s Dundee Corn nl1l1 Oat Feecl. 
Darnly Corn am! Oat Feell ........... . 
Corn arnl Oat Fe ell .................. . 

Oat Chop .............................. . 
Quaker Oat l<'eecl. .................... . 
Quaker Oat Feed ....................... . 

Oat Fee<l .............................. . 
The H-0 Co.'s Dairy Feed .............. . 
Quaker Uairy Feecl ..................... . 

Qi1~ker Dairy Fee1l ................... . 
Quaker Dairy l<'eell ................. . 
Quaker Dairy Feed ..................... . 

Qu
0

aker Dairy Fee<l ..................... . 
Quaker Dairy Feed ..................... . 
American Poultry Fooll ................ · 1 

American Poultry Foo1l ................ . 
Rice Feed .......................•........ 
Purity l\lixecl Feell .................... . 

Purity l\fixecl Feecl 
Purity 1\lixecl l<'ee1l 
Purity 1\lixecl Fee<l 

:r;.(10 
26.2,'"J 
27. Hl 

3,"S.88 
2\J.94 
32.56 

18.8l", 
;Jt-.fi\l 
38,511 

3G.·;.'i 
39.(i!l 
36,t-S 

37 .(i!) 
37 .51; 
37-51) 

3\J.00 
s. rn 
s.rn 

s.,)0 I 

H.rn 
s.ss 

S.13 
!l.18 
7 ,50 

\J.1:3 
13.38 
10.0G 

14.01) 
14.88 
13.00 

rn.:n 
14.;"j() 
12.15\J 

1:3.fill 
S.75 

11..'i0 

10.63 
12.88 
)0 .. 56 

32.00 
25.20 
26.00 

39.00 · 
30.(10 
36.94 

rn.oo 
38.00 
39.00 

39.00 
3$1.00 
39.00 

38.00 
38.00 
38.00 

Xo gnar. 
\l.46 
fl.46 

fl.-rn 
HAG 
9.46 

n.4fi 
!l.4/j 
s.:w 
8.38 

~o gnar, I 
u.63 I 
8.oo I 

12.03 
12.03 

9.fi2 
18.00 
12.03 

12.m 
12.03 
12.03 

12.03 
U.08 

:Ko guar. 

13.96 
I :,.;o guar. 
:No guar. 

No guar. 
No guar. 
~o guar. 

*Xot l1eterrninecl. 

81 

FAT. 
;.. 
0 

J '§ 
as a ,~ 0 i:: ... ..; 
= = ] ,: s :e ~ 

i::o ;.. 0 
==;... C:;.. 
~ 0 == ~ ~ 
~ ;:.. ::.:,p.. rn 

2.85 16.00 9044 
2.47 2.70 8851 
4.13 4.00 8852 

7 .56 1.50 884<+ 
6.\l4 7.00 8930 
G.15 6.58 8960 

6.!15 7 .00 8958 
2.90 3.00 89fi9 
2.68 1.50 8957 

2.87 1./10 9013 
2.23 1.50 !)014 
:! •. 'i9 1.50 9015 

2.63 1.00 9010 
2.57 1.00 9011 
2.71 1.00 9043 

2.8:1 :Nogu~r. 9012 
3.28 I 3.11:.. 8885 
3.14 I 3.42 8918 

4.67 3.42 8919 
4.o:{ 3.42 8920 
3.42 3.92 8961 

.3.10 3.00 8\162 
4-07 3.00 9018 
3.43 3.00 9019 

3.0S 3.\12 9020 
.J..HO 3.n2 \1046 
4.20 3.00 9047 

2. 70 2.\Jii 8891 
4,i7 Xo guar. SH25 
3 .)-·-• 4.23 8926 

4,55 5.00 8894 
3.11 3.4\) 8922 
2.08 3.49 8Bi4 

4.82 7.60 8\124 
4.8:! I 4.50 S:-,n9 
;l.6j 3.49 69:!1 

3.on 2.50 SH63 
2-7~l 

' 

2.50 8964 
2.\Jl 3.4H t,H65 

;3.;34 3.4H 90:!l 
-l.12 2.50 \!048 
5.52 ,No guar.l SSHO 

6.22 I 5.4H I 8H23 
\J.03 iXo guar.1 8928 

* ,No guar.
1 

8847 
I I 

* ,No gnar.j 8S70 
4.42 1:--;o guar. 1

, E-887 
3.S0 (o guar.i 8888 



892';' 
8936 
8969 

8970 
8973 
9023 

9024 
9025 
9049 

88';'7 
8878 
8929 

8966 
8967 
89fl8 

8886 
8971 
9027 

9028 
9021:i 
88t,9 

8932 
8933 
9016 

8931 
8934 
8935 
9017 

f.IAIXE AGRICULTURAL EXPERil\IEKT STATION. 1900. 

MANUFACTURERS-Concluded. 

Manufacturer or .Jobber. 

Not namecl ............ . Portland ......... . 
Not nanied ..................... . Winthrop ......... . 
Not nan1e<l ...................... ' Brunswick ....... . 

Not na1necl ..................... . Brunswick ........ . 
Not name<1 , ........ • • • • • • • • • • • • i 

Not na1ned ....................... 1 

Readfield Depot .. . 
Newport. ......... . 

Not nan1ecl ................... . Winthrop ...... . 
Not narnecl .......... , .......... . Lewiston ..........• 
Not na1ned ................... . Foxcroft ......... . 

The Doten Grain Co ........... . South Brewer ..... . 
The Doten Grain Co ......... . Bangor ............ . 
The Doten Grain Co ........... . Biddefonl ......... . 

The Doten Grain Co .......... . Hirani ............. . 
The Doten Grain Co ........... . South Windham .. . 
The Doten Grain Co .......... . l<~reeport. ........ . 

Not na1necl .................. . Bangor ............ . 
Not namec1 ........ . Fryeburg ......... . 
Not namecl ....... . Nor,vay ........... . 

Not JlUllle(l •.••••••• Bethel ............. . 
Not na1necl ..................... . South Paris ....... . 
The Bowker Co ................. . Boston, Mass ... . Bangor ........... . 

The Bowker Co ................. . Boston, Mass ..... . PortlalH1 ......... . 
The Bowker Co ................ . Boston, Mass .... . l'ortlaml .......... . 
The Bowker Co ................ . Boston, iUass ..... . Norway ........... . 

Braclley Fertilizer Co .. . 
N. W. l<"ertilizer Co ........... . 

Boston, :\[ass .... . 
Chicago, Ill ...... . 

Portland .......... . 
Portland .......... . 

The Armour Fertilizer \Vorks .. Chicago, Ill ....... . Portland ......... . 
Saga<lahoc .l<~ertilizer Co ....... . 

I 

Bowdoinham ...... 
1 

Bo,nloinham ..... . 



FEEDING STUFF INSPECTION. 

AN AL YSES-Concluded. 

Name of Feed. 

Purity l\lixecl Feml ......... . 
Purity l\1 ixe<l I<'eecl .......... . 
Purity J\lixecl Fee,l .......... . 

Purity Mixed Fee,l .................... . 
Purity l\lixed Feed .................... . 
Purity :\lixecl Fee,1 .................. . 

Purity Mixed Feed . . . .. . . . . .......... . 
Purity l\lixe<l l<,eert .................... . 
Purity l\Iixecl Il'eed .................... . 

Crown Fancy Winter Wh't l\lixel'l Feecl 
Crown Fancy Winter Wh't Mixed Feed 
Crown I<'ancy Winter Wh't l\lixe<l Feecl 

Crown Fancy Winter Wh't l\lixe(l Feed 
Crown Fancy Winter Wh't Mixed Feed 
Crown Fandr Winter Wh't l\Iixecl l<,eed 

Kentucky l\Iixecl Feed .................. . 
Kentucky l\lixe,1 Fee(l ..... . 
Kentucky l\lixe<l Feecl ................ . 

Kentucky l\lixecl Feed ................. . 
Mixed Feed .......................... . 
Bowker's Animal Meal. ............. . 

Bowker's Animal Meal. ...... . 
Bowker's Beef Scraps ......... . 
Bowker's Ground Beef Scraps ......... . 

Bradley's Superior Meat l\Iea!. ....... . 
Horse Shoe Brancl Gr'd Beef Cracklings 
Meat Meal for Poultry ................. . 
Raw Ground Bone Meal .....•.......... 

PROTEIN. 

10.88 
11.13 
12.(;3 

12.2n 
12. l\l 
12./i3 

12.(33 
12.'i,5 
12. 1:l 

12.1:3 
12.:!{) 
12.rn 
12.00 
12.0!i 
11.44 

!J,l:l 
13.50 
11.88 

13.00 
12.50 
3!~.7-5 

47,5;3 
48.56 
56,00 

48.75 
/i4,03 
58.88 
27 .94 

No guar. 
No guar. 
No guar. 

No guar. 
Noguar. 
No guar. 

Noguar. 
Noguar. 
No guar. 

,Noguar. 
,No guar. 
No guar. 

No guar. 
No guar. 
No guar. 

11 .oo 
Noguar. 
No guar. 

No guar. 
No guar. 

30.00 

30.00 
30.00 
60.00 

40.00 
60.00 
(;0.00 
U.l.75 

,L51 
3.62 
4.15 

4.16 
3,14 
3.93 

4,14 
s.m; 
4,45 

4,48 
3,81 
4,19 

3,22 
4,02 
3,98 

4,28 
4,08 
3,25 

3.58 
8,52 

10,(38 

!).10 
]fi.\-15 
18,94 

!1.!13 
18,26 
17 ,tiO 
2.H 

FAT. 

No guar. 
No guar. 
No guar. 

No guar. 
No guar. 
No guar. 

No guar. 
No guar. 
No guar-

No guar. 
No ~1;uar. 
No gaur. 

Noguar 
No guar. 
No guar. 

No guar. 
No guar. 
No guar. 

No guar. 
No guar. 

5.00 

5,00 
20.00 
14.00 

15.00 
16.00 
rn.oo 

No guar. 

8927 
8936 
8969 

8970 
8973 
9023 

9024 
9025 
9049 

8877 
8878 
8929 

8966 
89(37 
8968 

888(3 
8971 
9027 

!1028 
9026 
8889 

8932 
8!183 
9016 

8931 
8934 
8935 
9017 



).L'\INE AGRICULTURAL EXPERIMENT STATION. 

SUMMARY OF ANALYSES. 

PROTEIN. 

I 
0 

'O 
Q.) 

'fl Q,) 

I ~. 

I..; ~...; 
cc 

t-s' r:=~ ::o =o ;.. (.) 

C;.. ~;.. 

i§ Oo Co 
"'-0. :.,~ 

Cllapin & Co.'s Higllest 47.75 I.::~~:~~:: Cotton Seetl l\Ieal. 16 Lowest 41.69 
Average 45.0!J 

I 

Tlle American Cotton Oil Co.'s Highest 47.63 1 •••.••••.. 

Prime Cotton Seecl l\leal. 5 Lowest 43.38 I 43.00 I 
Average, 45.40 !····· .... I 

1"·43:00·· F. W. Brode & Co.'s Higllest1\ Ml.13 
Owl Brand Pure Cotton Seecl 4 Lowest , 4(i.HJ 

l\Ieal. Average 4ti.02 ·········· 
E. B. Williams & Co.'s H1gllest 47 .69 ········· Daisy Braud Cotton See(l 11 Lowest 44. 19 43.00 

l\l eal. Average 46.11 ·········· 
Tile Southern Cotton Oil Co.'s Higliest 47.25 ...... ... 

Prime Finely Grom1<l Cotton 2 Lowest 46.19 43.00 
Seed l\leal. Average 46.72 ....... ... 

Butler Bree!l Co.'s 
Cotton Seecl ~Ieal. l .... ..... 45.50 43.00 

Paris Flouring Co.'s 

··········I Prime Memphi,; Cotton Seed 1 45.38 43.00 
Meal. 

. I Humphreys, Goo(lwin & Co.'s H1gliest: 44.75 ...... 
Dixie Brand Cotton Seecl 2 Lowest I 44.13 43.00 

l\Ieal. Average 44.44 ··········I 
J.E. Soper & Co.'s Highest I 45.rn ···4a:oo··1 Cotton Seecl l\Ieal. 7 Lowest I 42.fJ0 

Average 4-!.17 ·········· 
l\Ianufacturer unknown ~Iigllest I 45.44 .......... 

Cotton Seed l\Ieal. 2 
I 

Lowe,;t , 45.06 ..... .... 
Averagei 45.25 ·········· 

S. A. & ,J. H. True Co.'s Highest i 2.'i.63 ·········· Prime Cotton Seecl l\leal. 4 Lowest 22.19 43.00 
Average 2:~.89 .......... 

1\1 an nfacturer unknown Highest 2i.13 ·········· Cotton See(] l\leal. 3 Lowest 25.lj;{ ·········· Average 25.40 1········· 
Tile Glucose Sugar Refin'gCo.'s Highest I 39.75 38.C0 

Chicago Gluten l\leal. 24 Lowest 32.94 M.2 
Average: 35.i8 .......... 

Chas. Pope Glucose Co.'s Higliest i 34.19 .... , .. .. 
Cream Gluten l\Ieal. (i Lowest I 32. 13 34.12 

Average 32.78 ·········· 
National Starch l\Ianf'g Co.'s I 

I 

Highest 38.44 ········· King Gluten Meal. 9 Lowest 30.44 32.00 

I 

Average 34.4G 1····· .... 

FAT. 

,~ 
"=~ 
:::o 
C;.. 
Oo 

:.. 0. 

rn.52 
8.95 

ll .32 

12.03 
8.48 

10.02 

14 .34 
!J.04 

ll.37 

12.m 
s.21 
!J.71 

10.17 
9.28 
9.73 

11.30 

10.12 

9.67 
8.33 
!J.00 

12.72 
8.6() 

10.05 

14.05 
]2.37 
13.21 

8. 11 
i .14 
i .71 

7,99 
6.()l 
i.45 

4.83 
2.58 
3.80 

3.29 
J. 13 
2.10 

12.39 
2.04 
4.(i5 

I 
'O 
Q,) 
Q,) ~...; 
cc 
~Q.) 
;..o 
~;.. 
::So 

:;.!) 

9.0 0 

9.0 0 

9.0 0 

9.0 0 

!J.0 0 

9.0 

!-LO 0 

9.0 0 

9.0 0 

9.0 0 

3.i 
2.0 

3.2 

16.0 

5 
0 

0 

0 



FEEDING STUFF INSPECTION. 

SUMMARY OF ANALYSES-Continued. 

I 

The Glucose Sugar Refin'g Co.•sl 
Diamond Gluten .l<'eecl. 1 

C. B. Cummins & Son's 
Gluten Feed. 1 

Manger L. 0. Co.'s 
Linseerl Oil Meal. 1 

S. A. & ,J. H. True Co.'s 
Linseed Oil l\leal. l 

S. A. & J. H. True Co.'s 
Linseed Oil Meal. 1 

Mayflower Mills' 
Oil Process Oil Meal. 1 

The American Linseed Co.'s 
Linseed Meal 

The Cleveland Linseed Oil 's 
Cleveland Flax Meal. 

Cleveland Linseed Oil Co.'s 
Cleveland Linseecl Oil Meal. 

Manufacturer Unknown 
Linseed Oil Meal. 

Manufacturer Unknown 
Unguaranteed Linseed Oil 

Meal. 

·The American Cereal Co.'s 
Victor Corn and Oat J<'eecl. 

The H-0 Co.'s 
Dundee Corn an<l Oat Feed. 

Dock & Coal Co.'., 
Dandy Corn a!Hl Oat Feed. 

S. A. & J. H. True Co.'s 
Corn and Oat Feel!. 

Manufacturer Unknown 
Oat Crop. 

·The A rnerican Cereal Co.'s 
Quaker Oat Fce(1. 

W. II. Haskell & Co.'s 
Oat Feefl. 

The H-0 Co.'s 
Dairy Feed. 

3 

11 

Highe;.t 
I.,o,vcst 
Average 

Higbe-,t 
Lowest 
..::\vernge 

lliglwst 
Lowe .. t 
Averag-e 

Highest 
Lowest 
Average 

PROTEIN. 

26.25 

27.19 

35.38 

29.94 

32.fl6 

18.88 

38.69 I 

38.50 

39.69 
36.75 
37,77 

37 .69 
37 ./iO 
37 ,58 

39.00 

26.20 

26.00 

39.00 

30.00 

36,94 

19.00 

38.00 

39.00 

39.00 

38.00 

9.75 9.46 

U: l .... ~-:~ .. 

8.]3 
I 

8.38 

9.]3 1 ......... . 

I 
7.50 

I 

I 
9.13 1 

13.38 
10-06 
11.72 

9.50 

I 

9.63 

8.00 

16.63 i 18.00 

FAT. 

2,47 

4.13 

7.65 

6,94 

6. 15 

6,95 

2.90 

2-68 

2,87 
2.23 
2,56 

2.83 

4-67 
3.08 
3-73 

2.70 

4,77 

3.27 

4,55 

3,11 
2.os 
2,89 

4-82 

4.82 

85 

2.70 

4.00 

1.50 

7.00 

6.58 

3.00 

1.50 

1.50 

1.00 

3.92 
11.00 

.23 

5.00 

3.49 

7 .60 

4.5(! 



86 MAINE AGRICULTURAL EXPERIMENT STATION. 

SUMMARY OF ANALYSES-Concluded. 

Tlle American Cereal Co.'s 
Quaker Dail'y Feed. 

Tlle American Cereal Co.'s 
American Poultry Food. 

Manufacturer Unknown 
Rice Fee!l. 

Manufacturer Unknown 
Purity l\lixecl Feecl. 

The Doten Grain Co.'s 
Crown Fancy Winter Wheat 

Mixed .!<'eel!. 

l\Ianufacturer Unknown 
Kentucky l\lixecl .l<'ee<l. 

l\Ianufacturer Unknown 
l\lixed .l<'eed. 

The Bowker Co.'s 
Bowker's Animal Meal. 

Tlrn Bowker Co.'s 
Bowker's Beef Scraps. 

Tlle Bowker Co.'s 
Bowker's Grouncl Beef Scraps. 

Braclley Fertilizer Co.'s 
Bradley's Superior l\Ieat l\feal 

N. W. Fertilizer Co.'s 
Horse Shoe Hrand Ground 

Beef Cracklings. 

The l\.rmom· Fertilizer Co.'s 
~feat .l\leal for Poultry. 

Sagadahoc Fe1tilizer Co.'s 
Raw Groun!l Bone Meal. 

13 

Highest 
Lowest 
A vernge 

Highest 
Lowest 
Avernge 

Highest 
Lowest 
Average 

Highest 
Lowest 
Avrag e 

Highest 
Lowest 
Average 

Higlrnst 
Lowest 
Average 

PROTEIN. 

14.50 
13.00 
13.92 

13.69 
12.69 
13.19 

12.75 
10.56 
11.90 

12.25 
11.4-! 
12.01 

13.50 
\l.18 

ll.ti8 

l:L50 

47 .6:l 
3\J,75 
43.(j9 

48.56 

56.00 

48.75 

64.63 

58.88 

27.94 

12.03 

13.!l6 

11.00 

30.00 

30.00 

60.00 

40.00 

60.00 

60.00 

18. 75 

1900. 

FAT. 

6.22 
5.52 
5.S7 

9.03 

4.48 
:i.22 
;!.(15 

3-52 

10.63 
9.10 
H.87 

3.49 
2.50 

5.49 

5.00 

16.95 :!O 

18.94 14.00 

9.93 15.00 

18.26 16.00 

17 .60 16.00 

2.44 



FEEDING STUFF INSPECTION. 

VIOLATION OF THE LAW. 

Two samples of high grade unguaranteed cottonseed meal are 
reported. Sample 8850 was sent by a correspondent and 8896 
was taken by the in.spector. Both samples came from the same 
car. The violation was reported to the Secretary of Agricultnre. 

Seven samples of low grade cottonseed meal are reported. 
Samples 8866, 8872, 8880 and 8902, bearing the guarantee of 
S. A. & J. H. True Company, were, in accordance with the state­
ment of that firm, all from one car. Three of the four samples 
were from correspondents and the other was drawn by the 
inspector. The violation was reported to the Secretary of Agri­
culture. The firm say that this "·was purchased for the best of 
meal and this is what we obtained." 

Sample 8871 was sent by a correspondent and was drawn from 
goods sold by S. W. Hamilton. Sample 8903 and 8916 were 
taken by the inspector at the request of the dealers in order that 
they might put a proper guarantee upon them. 

All of the recent shipments of Chicago Gluten Meal are up to 
guarantee, 38 per cent of protein and 2 per cent fat. The goods 
shipped into the State in the summer of 1899 were below this 
guarantee, and the State agents of the manufacturers have sup­
plied correctly guaranteed tags for the old goods. 

King Gluten Meal varies greatly in composition, that low in 
fat more nearly resembles Chicago Gluten. As the high per­
centage of fat called for by the guarantee is of doubtful advan­
tage and its absence is always accompanied by higher protein 
content, the falling off in fat in these samples has not been 
reported. 

The unguaranteed sample (9012) of oil meal is from high 
grade goods. The firm was reported to the Secretary of Agri­
culture for not branding. 

The unguaranteed Daisy Corn and Oat Feed (8926) was 
reported to the Secretary of Agriculture. One old lot of Amer­
ican Poultry Food was not guaranteed. All late shipments are 
guaranteed. 



88 MAIXE AGRICCLTCRAL EXPERDIEXT STATION'. 1900. 

MIXED FEEDS. 

In section 3 of the feeding stuffs law, it is stated that "mixed 
feeds" come under the requirement.5 of the law. Under section 
2, however, an exception is made of wheat rye and buckwheat 
bran or middlings not mixed with other substances. Soon after 
the law went into effect the Station analyzed a large number of 
the wheat offals which were being sold in the State and found 
them to be practically all good goods, although many of them 
were branded "mixed feed" and would therefore come under the 
law. After consultation with the Secretary of the Board of 
Agriculture it was decided for the present to omit all wheat 
offals from the requirements even though they might be denom­
inated mixed feed. 

In the fall of 1899 the Station began to receive from corres­
pondents samples of goods that were bought for bran, but ,vere 
of very low grade carrying from 9 to 12 per cent protein instead 
of the 15 to 17 per cent that good bran ought to carry. Investi­
gation brought out the fact that certain mills in Kentucky and 
Tennessee and perhaps in other sections as well were adulter­
ating bran by grinding and mixing with it such materials as 
-corn cobs ,the waste from corn broom factories, and the like. 

In the present bulletin there are given twenty-four analyses 
of four brands of these mixed feeds vvhich carry a much lower 
percentage of protein than brans should. The handlers of these 
particular brands are at the present time placing guarantees and 
tax tags upon them. In view of the fact that these adulterations 
make it necessary for the Station to examine all mixed feeds in 
order to see whether they are straight wheat offals or not, it ha., 
been decided that from this time on the strict letter of the law 
will be observed, and that the only concentrated feeds which will 
not be subject to the requirements are the meals made from pure 
grains and wheat, rye and buckwheat brans or middlings. 

All mixed feeds, even though they are the straight refuse from 
the milling of wheat, will be hereafter included in the require­
ments and it will be necessary for these goods to carry the brand, 
as defined in section r and the inspection tax tags, as defined in 
~ection 5 of the feeding stuffs lav.r, chapter 334, Public Acts of 
1897. 



FEEDING CHICKENS FOR GROWTH. 

G. M. GowEtL. 

COOPS VS. YARDS. 

This study was undertaken to comparP the rapidity of growth 
of chickens confined in small coops vs. chickens kept in sheds and 
small yards. 

Ten coops, each with a floor space sixteen by twenty-three 
inches, were constructed of laths with close end partitions of 
boards. The floors were of laths placed three-fourths of an inch 
apart and one inch from the vvalls, so that they might be kept 
dean by the moving about of the: birds. The coops were made 
two together without cutting the laths. The laths ran length­
wise of the coops on bottom, top and back, but on the front they 
were placed upright, and two inches apart so that the chickens 
.could feed through between them n~aclily. V-shaped troughs 
with three-inch sides were placed in front of and about two 
inches above the level of the floors of the coops. 

These coops are of about the same size and form as those used 
by the English and French chicken fatteners who make a spec­
ialty of the business, fattening many thousands each year. They 
were located in the light, airy, cemented basement of the barn 
where they were free from disturbance, and the variations of 
temperature were not great. 

The chickens used in the test were raised under similar con­
ditions and from the same hatch. They were one hundred and 
thirty clays old at the commencement of the test ar{d all were 
pure blooded Barred Plymouth Rocks, \Vhite W yandottes, or 
the Eaton strain of Light Weight Light Brahmas. 

Four chickens were placed in each coop and fed on thick raw 
porridge, made by mixing meal with cold skimmed-milk, mak­
ing it thick enough so it would drop and not run from the end 
.of a wooden spoon. 

7 



90 MAINE AGRICUL'I'l.J'RAL EXPERIMENT S'I'A'I'ION, 1900. 

The meal mixture employed ,vas made up by mixing roo 
pounds corn meal, 80 pounds ,vheat middlings, 50 pounds fine 
ground oats, and 40 pounds of fine animal meal. They were 
fed all of the porridge they would eat, twice each clay. The 
troughs were removed and cleaned in half an hour after the com­
mencement of each meal. They were constantly supplied with 
water. 

Feeding was commenced August 24th and continued until 
September 28th-thirty-five days. The birds were weighed at 
the end of each week, at the same hour so that they might be 
equally empty of food at each weighing. 

They consumed 477 pounds of meal and 84 gallons of 
skimmed milk. The forty chickens weighed at the commence­
ment of the test 147.9 pounds and at its close 237. r pounds and 
had gained 89.2 pounds, an average of 2.23 pounds per chicken 
live weight. The quantity of the dry meal required to produce 
a pound of gain was 5.94 pounds. 

On the day that the feeding of the cooped birds was com­
menced, twenty of their mates were put in a house nine by eleven 
feet in size, with an attached yard twenty feet square. The 
yard \Vas entirely bare of anything that would serve as green 
food. 

They were fed, during the thirty-five days, on the same grain 
mixture with milk, as those confined in the small coops. The 
twenty birds weighed at the commencement of the test 66.6 
pounds and at the close r 16.0 pounds, making a gain of 49-4 
pounds; an average of 2.47 pounds to each. The quantity of 
the dry meal required to produce a pound of gain was 5.52 
pounds. In these tests greater total and individual gains and 
cheaper flesh productions were secured from the birds with 
partial liberty than from those in close confinement. The labor 
was less in caring for the yarded birds. The cooped birds were 
very quiet and did not appear to suffer from confinement. 

When dressed, all of the carcasses in both lots were even, well­
formed and handsome. The results indicate that there is no 
advantage in close confinement, but that rather greater gains 
and cheaper production result from partial liberty. That our 
success with the small coops was as good as that of the for­
eigners is shown by the reports of the English and Canadian 
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fatteners. In another test made for the purpose of noting the 
effects of age, on the development and fleshing of chickens, as 
detailed beyond, it was incidentally shown that there is no 
advantage in very close confinement. 

The tables which follow give the details of the experiments. 

CHICKE~S CLOSELY CO~FIKED I:\" COOPS .\.~D FED THIRTY-FOUR DAYS 

AGE OF CHICKEN~ AT CO)ll\IENCE:llENT OF TEST-130 DAYS. 

,:.. 
C 

8 

3 

4 

5 

6 

7 

s 

!l 

10 

Chickens. 

lbs. I 

4 Plymouth Rocks .. [·) ,) 

I 

I 

4 Plymouth Rocks .. 14.2 : 

4 Plymouth Rocks .. 16.0 

4 Plymouth Rocks .. 15,4 

4 Plymouth Rocks .. 14..5 

4 Plymouth Rocks .. 13.4 

4 Plymouth Rocks .. 16.2 

-1 White Wyarnlottes 14.8 

4 Brahmas .......... 16.4 

4 White Wyamlotte;, 14,8 

Total weights ... 147 .9 

Increas~ in weight .. ....... 

LIVE WEIUHTS DCIUNG EXPERDIENT, 

lbs. 
14.!l 

Fi.1 

18.0 

17 .!) 

lli.8 

15.0 

18.2 

lC,7 

19.·2 

17 2 

170.0 

22.1 

i I ::; 
if) 

lbs. 
17 .3 

18.0 

20.l 

]:J.8 

18.8 

17 .1 

20.l 
: 

18.8 
I 

21.B 

18.0 

HJO.B 

21).:1 

lb.,. 
l\J. l 

20.4 

:!2.2 

22.0 

20.3 

lS.6 

21.S 

HJ,!l 

22.6 

20.3 
----

·207 .1 

16.8 

Increase. 

lbs. lbs. lbs. lbs. 
21.7 22.8 10.fl 2.65 

22.7 23.9 9,7 2.42 

24.3 25.! 9.4 2.35 

24.2 24.9 !l.5 2.37 

22.8 '23.7 9.2 2.30 

20.7 22.0 8.6 2.15 

23.8 24.2 8.0 2.00 

21.6 22.3 7 .5 1.87 

24.4 25.5 9. 1 2.27 

21.7 22.4 7 ,6 l.90 
-- ------
227 .9 237 .1 ...... 
20.s I 9.2 89.2 2.23 

I 

Poun(ls of grain mixture require<l to prolluce a pound of gain 5.94. 

lbs. 
16.5 

17,8 

19.5 

19.7 

18.4 

16.4 

19.8 

16.8 

19.0 

16.8 
--
180. 7 

······ 

TWE~'fY CHICKE~S (FOURTEE~ PLY'.\IOUTH ROCKS, FOUR WHlTE 

WYAXDOTTJ<:S, TWO BRAEDIAS) CO~Fl~ED IX HOUSE AND Sl\IALL 

YARD AXD FED THI RTY-ln VE DAYS. 

AGE OF CHICKENS AT COllDIENCE)IENr OF TEST-130 DAYS. 

LIVE WEIGHT. 

Increase ia weights. Total clressecl 
weights. 

August 24. 

Lbs. 
66.6 

September 28. 

Lb,l. 
lHi.O 

Total. 

Lb8. Lb8. 
-19.4 2.4i 

Pounds of grain mixture requirecl to pro<luce 2, pound of gain, 5.52. 

Lbs. 
92.0 
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Financial Results. 

Taking the sixty cooped and nncooped birds together and con­
sidering the gains in flesh, and the cost of the food used, enables 
us to form opinions as to the advisability of selling chickens 
from the range when in growing condition, or specially prepar­
ing them for higher priced markets. 

If these birds had been dressed without fattening at the com­
mencement of the feeding test, and had shrunk the same per cent 
that they did when slaughtered, they would have yielded 165.5 
poun:ds, of dressed meat worth at 13 cents per pound, $21.51. 
At the close of the test thev dressed 272.7 pounds and ,vere sold 
at r 5 cents per pound net, yielding $40.90. This shows that 
their value was increased by fattening $19.39. The increase 
was probably more than this amount as we found in other tests 
that the percentage of shrinkage in dressing lean chickens was 
greater than in fat ones. Thirteen cents ,vas as much as the 
unfattened birds would have sold for-slowly-while the fat­
tened ones sold quickly in the same market at fifteen cents per 
pound. They were very much improved in quality by fattening. 
The flesh was white and soft and when roasted the thighs were 
soft, juicy and free from strings. 

The amount of the dry food used was 750 pounds and cost 
$7.91. The skimmed milk was 140 gallons, worth $2.80, making 
the total food used worth $10.71, which amount taken from the 
increased value of the chickens leaves a balance of $~.68 gain 
on the sixty birds; an average increase of a little more than 14 
cents on each one above the cost of food used. 

A very large proportion of the chickens raised in this State 
are sent to market alive, without being fattened, usually bring­
ing to the growers from twenty-five to thirty-five cents eac11. 

These tests indicate that they can be retained and fed ;;~ few 
weeks in inexpensive sheds or large coops with small runs and 
sent to the markets as dressed meat and make good returns for 
the labor and care expended. 

The quality of the well-covered, soft-fleshed chickens, if they 
are not too fat, is so much superior to the same birds not spec­
ially prepared that they will be sought for at the higher price. 
The dairy farmer is especially well prepared to carry on J:his 
work as he has the skimmed milk which is of the greatest 
importance in securing yield and quality of flesh. 
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EFfECTS Of AGE. 

In order to compare the gains made with chickens of different 
ages, twenty of the same hatch that were used in the previous 
tests were taken for the later feeding. When the former tests 
were started the birds were one hundrd and thirty days old. 
This test was commenced when they were one hundred and 
seventy days old. During the time that their mates had been 
shut up for fattening, they had the libertv of a large yard with 
an abundance of green food. They bad been fed mash in the 
morning and mixed grain and cracked corn at noon and night. 
They had been growing bone and muscle bt:t were not meaty. 
Twenty of them were put in the small coops-four in each one­
and fed from the same meal and milk mixture that was used in 
the previous tests. \Vhen the experiment beg-an, October I Ith, 
they weighed 100.2 pounds. They were fed twenty-one days 
and then weighed I 17.5 pounds having gained 17.5 pounds: an 
average to each bird of .87 pounds. They consumed 144 
pounds of the dry meal and the same relative amount of milk as 
in the earlier test. 8.2 pounds of the mixed meal was required 
to make a pound of live chicken. With the confined young 
birds in the previous test but 5.94 pcn:,nds of food were required 
to yield a similar amount. The gain )er bird of .87 pounds_ was 
markedly less than that of the younger birds of 1.48 pounds 
during the first twenty-one days of their test. 

\Vhen these chickens were put in the small coops twenty-five 
of their mates of the same hatch were put in a house nine by 
eleven feet with a yard twenty feet square, and fed twice a day 
on the same mixture of meal and milk. None of the birds 
received green food. During the twenty-one days they gained 
23.2 pounds, an average per bird, of .92 pounds, while in the pre­
vious test with the young yarded chickens, the average gain 
during the first twenty-one days was 1.59 pounds. 

This decreased gain in the case of the older chickens cQrre­
sponcls with the recognized law in animal feeding, that the 
younger the creature is the less the quantity of food required 
to produce a pound of growth. For the moderate difference 
( 6 weeks) in the ages of the two lots of chickens this variation 
in the amounts of food required to produce a pound of gain 
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seems extravagant, but when it is considered how rapidly 
chickens mature it is not unreasonable. The practice of suc­
cessful poultrymen in selling the cockerels at the earliest market­
able age is well founded, for the spring chicken sold at Thanks­
giving time is an expensive product. 

The average live weights of the two lots at slaughtering was 
very nearly alike, viz. 5.88 pounds for the younger and 5.83 
pounds for the older ones. The young ones were better in 
appearance, being thicker meated and softer, while the older 
ones showed a trifle more bone and a little harder flesh. 

The details of the test are given in the tables which follow. 

CHICKENS CLOSELY CONFINED IN COOPS AND FED 'l'WESTY-ONE DA YR. 

AGE OF CHICKENS AT COMMENCEMENT O:F TEST-177 DAYS. 

LIVE WEIGHTS DURING EXPERDIENT. 

Increase. 
Chickens. ,,;: .... ~ '° ,...; 

I 

<;) 

~ 
..... C'l ~ 

0 .,,; .,,; ~ ~ ..,; 0 C) 

0 0 0 Q 0 0 ~ i... 

0 0 0 0 z ~ ~ 0 

---
1 Four Plymouth Rocks ...••..... 18.5 20.5 21.0 22.0 3,5 ,87 17,4 

2 .!!'our Plymouth Rocks .•....•.•. 20.2 21.4 22.6 24.4 4.2 1.05 19.3 

3 Four Plymouth Rocks .•...•.... 20.8 22.4 22.8 23.5 2.7 6-. ' 19.0 

4 Four Plymouth Rocks ••.. ..... 18.7 20.4 21.0 22.4 3.7 .94 18,6 

5 Four Plymouth Rocks ........... 22.0 23.3 25.2 25.4 3.4. .85 19.3 
-- --- --- ----- ~--- --

Total weight ...•....• -- .... 100.2 108.0 112.6 117 ,7 ...... ...... 93.6 

Increase in weight .•..••.••. ·····•·· 7 .8 4.6 
I 

5.1 17 .5 .87 ······ 
Pouncls of grain mixture requirell to pro(luce a pound of gaiu, S.2. 

TWENTY-FIVE PLYMOUTH ROCK CHICKI~NS CO~FI:SED I~ HOUSE AND 

Sl\lALL YARD AND FED TWENTY-0'.'IE DAYS. 

AGE OF CHICKENS AT CO)ll\lENCE)l~NT OF TEST-177 DAYS. 

October 11. 

Lbs. 
121.7 

LffE WEIGHT. 

Increase in weight. 

November 1. 

Lbs. 
141.9 

Total. 

Lbs. 
23.2 

Eacl1. 

9"' 
Lbs. : 

Total llressed 
"·eights. 

Lbs. 
115.2 

Pounds of grain mixture requirell to prOLluce a pound of gain, 7-63. 
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Financial Results. 

The forty-five birds weighed 221.9 pounds at the beginning 
of the test. If they had been dressed at that time and had 
shrunk at the same rate as they did when they were slaughtered 
they would have yielded about r 77 pounds of dressed meat, 
worth at thirteen cents a pound $23.01. They ate 321 pounds 
of mixed meal costing $3-40, and 6o gallons skimmed milk worth 
$1.20, altogether $4.60, which taken from the increased value 
of the chickens leaves $3.71 as the net gain,-not accounting for 
labor-or an average of 8.25 cents for each chicken. 

Although the chickens employed in this test had been growing 
during the five weeks in which their mates in the first test had 
been undergoing fattening, they had not improved in condition 
sufficiently to sell at a better price per pound than at the com­
mencement of the first test. 

TH]t EFFECT OF GRE:EN FOOD. 

To study the effect of green food in fattening chickens, the 
following trial was made with twenty-four pure-blooded 
Plymouth Rock chickens that were one hundred and forty days 
old at the commencement of the test. They were confined in the 
small coops, described on page 89, four in each coop, and all 
fed for four weeks on the mixed meal and milk porridge twice 
each day. 

The birds in coops r and 2 received no green food. Those in 
coops 3, 4, 5, and 6 received no green food during the first and 
second weeks, but during the third and fourth weeks they were 
given all the finely chopped green rape they would eat once a 
day. They did not consume as much of the rape per day as they 
had previously while living in the large yards, where they 
ate it voraciously. The quantity of porridge eaten by them was 
not noticeably greater or less when the rape was supplied. The 
gains made while the birds were supplied with green food were 
hardly as great as while confined to the porridge alone, but the 
difference was not very great. 

The following table gives the details of the experiment. 
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TWE~TY-FOUR PLYMOUTH ROCK CHICirnNS FED TWENTY-EIGHT DAY& 

WITH AND WITHOUT GREEN FOOD. 

LIVE WEIG HTS DURING EXPERIMENT. 

s :l INCREASE. 
.,;, 0 'O ;... 

:ii 00 0 -~ 0 
'§ .s ;... Q) :S .8 s ,.:: 00 

Feel!. ::: .... 
'o.!ii o.!ii c.!ii ~'O ~ d • 

'""'"".,:::oo c ::: :;.!ii .,;,.::.:,: .5;~ 0 'S'.o ,::o;, re Q) 'O Q) '::Q) (/} 0 Q) 

0 C) ::: Q) :;:o;, :;:al =Q) ~~~ 
,....,a, 

0 :Q ;.;i~ ~ ~ ~~ r;i;;~ 8.8 ~ 

lbs. lbs. lbs. lbs. lbs. lbs. lbs. 
1 No rape .....••.•••••. 14.1 l(j, 18.2 20.3 22.6 4,1 4.4-

2 No rape ...••.•••••••. 15. i Ii .S 19.5 21.S 23.6 3.8 4.1 

3 No rape •..•.•••••••••• 15.4 li.6 19.4 4.0 

3 Rape .................. 2.01 22.6 3.Z 

4 "So rape ............... 1-1.6 16.9 18.9 4.3 

4 Rape ................... 20.4 22.i 3.8 

5 No rape ................ 13.8 15.4 Ii .5 3.i 

5 Rape .................. 18.9 21.0 3.f> 

6 No rape ..•.......•..•. 15.S li .8 19.i 3.\l 

6 Rape .........•....••... 21.5 23.4 3.7 

Were it not for the check coops I and 2, the query might arise 
whether there might not be diminished gains from prolonged 
confinement during the 3d and 4th weeks. Coops r and 
2 received no green food at any time, and their gains 
were a little better during the last than the first weeks. 
Although from experience we are persuaded of the value and 
eve~ necessity of a free supply of green food for young growing 
chickens and breeding fowls, in this short period with rations 
composed so largely of milk, the growth was quite as satis­
factory without an accompaniment of green food. 
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BREEDING FOR EGG PRODUCTION. 

G. M. Gow1tLL. 

For several years the Station has been breeding with the hope 
of establishing families or strains of hens that shall excel as egg 
producers. It is known that the laws of inheritance and trans­
mission are as true with birds as ·with cattle, sheep and horses, 
and when we consider the wonderful advance in egg production 
that the hen has made since domestication, there is ample reason 
for assuming that a higher average production than the present 
can be secured by breeding only to birds that are themselves 
large producers. It was found in practice that with the most 
careful selection we were including in our breeding pens birds 
that \Vere not great producers, and that it was a prime necessity 
to ascertain the exact record of the eggs produced by each 
individual. This led to devising the trap nest described in the 
report of this Station for 1898.* 

This work, as undertaken, of breeding for more and better 
eggs will of necessity require much time, and several years ,vill 
probably elapse before marked results may be looked for. 

At this time cockerels are being raised from the hens that gave 
over two hundred eggs last year for our breeding next season. 
Among the two hundred additional hens undergoing test this 
year, it is hoped to find other large yielders and that next year 
we may have some pens where both the males and females will 
be from large producing dams. The three breeds taken for this 
work are kept separate and pure. 

The first year's work in this selection of stock is here reported 
as a matter of record and not because definite results have yet 
been obtained. 

Pure bred birds from three breeds were used, viz., Barred 
Plymouth Rocks, White Wyandottes, and the Eaton Strain of 
Light Brahmas. Two hundred and sixty April and May 
hatched pullets were put into breeding pens, November 1, 1898, 

* A reprint of the paper describing the trap nest will be sent on appl_ication. 
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and records kept of their individual productions for a year. The 
purpose was to save those with yearly yields of one hundred and 
sixty eggs and over, and those with yields of one hundred or 
less, so as to see what variations there were in the individuals 
comprised in the flocks. As the room was needed for other 
birds on October roth, 1899, some of the hens that had not suffi­
cient time remaining in which to reach a yield of one hundred 
and sixty eggs in the year since commencing to lay, and that 
had produced one hundred eggs within the year were taken out 
of the test, consequently the average yield of all the hens for the 
full year cannot be given. 

Of the two hundred and sixty hens put into the test, five died 
during the year and nineteen were stolen. Of the two hundred 
and thirty-six remaining, thirty-nine each laid one hundred and 
sixty or more eggs and thirty-five laid less than one hundred 
each. Twenty-four of the one hundred and twenty-six Plymouth 
Rocks laid one hundred and sixty or more eggs each, and 
twenty-two laid iess than one hundred each. Nine of the fifty­
six Wyandottes each laid more than one hundred and sixty eggs 
and seven laid less than one hundred each. Six of the fifty­
four Light Brahmas each laid more than one hundred and sixty 
eggs and six laid less than one hundred each. All birds were 
put into the test November first at which time some of the 
earliest ones had been laying for about two weeks. The year 
commenced November first for all birds that laid during that 
month. Some of the later hatched ones did not commence to 
lay until January and February and they were given a full year 
after they commenced. 

The monthly records of the hens that laid more than 160 or 
less than roo eggs in the first 12 months after they began laying 
follow. 
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/EGG RECORDS OF HEXS HATCHED I~ 1898 WHICH LAID 1\IORE THAN 

mo OR LESS THAN 100 EGGS rn THE flRST 12 1\IONTHS AFTER THEY 

UEGA~ LAYING. 
FRO'.\[ 126 BARRED PLYMOt;TII ROCKS. 

~~ 
1898. 1899. 

---
il.)~ 

I I 

I 

! t ~1 ~C) s.::: > 0 .= .0 
I 

~ ~~. ::l..., 0 il.) c:l il.) Zo ~ 0 r-:, r;... ::;; ;; .-: 
I I I 

':286..... . . . . .. • . . .. . .. 14 23 15 

21 

18 I 21 

24 : 21 (LOI...... .. • • . • • 18 15 21 

36..... .. • 15 9 23 23 19 rn I 2 L 
! 

51 ..•.....••. 14 14 20 li 1G : 2! 

7.... .. 19 11 19 Ul 23 16 Hi H 

420...... .. . • . .. .. . 17 20 17 13 15 B 

74 .••••....• 5 18 18 21 14 18 lo 

70..... . . • • . 8 24 19 21 17 13 16 

11 12 21 19 18 I 20 

10.... .. 16 14 5 20 23 19 19 18 

31 • . •. 6 5 9 22 23 20 20 I 1s 

159 .......... . 4 25 9 13 lo 14 

;300...... .. • . . . .. .. .. .. . 19 ]8 11 17 14 

·289...... .. . .. . . .. . .. • .. 8 22 20 17 19 

76...... .. .. . 15 20 18 18 22 19 
i 

45 .. , 17 22 19 22 li 15 14 

·205 .•.•• 22 

30 .... . 7 18 16 19 19 19 ! 20 

·209 ..... . 2 20 20 18 18 13 

40 ..... . 

6 ... . 

3 

18 12 

5 

7 

117...... . . . • . . . . . . 10 

20 

15 

li I 12 

IS 16 

14 I 20 

15 

20 24 17 19 

so ...... 16 22 15 17 17 

·15!..... .. ... I 5 

s9 ............... I 13 

-184,, .•............ 

21. ..... 

1 

10 16 

42...... 2 10 

lo, .... .,i ......... r 
[60 ...... [ ..... 11 4 

I 

12 I 20 
I 

rn I rn 
g I 19 

1611 ..... 
13 G 

rn l 13 

61 15 

21 22 22 

S 15 16 

17 22 : 17 

12 15 

12 S 11 

12 9 6 

25 

17 

19 

24 

14 

24 

15 

17 

14 

17 

19 

14 

13 

12 

24 

13 

HJ 

22 

17 

20 

14 

23 

15 

18 

14 

12 

11 

15 

12 

23 

26 

13 

22 

17 

20 

Hi 

19 

11 

10 

16 

12 

17 

20 

19 

11 

19 

8 

17 

24 

6 

25 

23 

21 

26 

17 

15 8 20 

18 15 

21 

22 18 4 

18 17 

19 2 

15 11 14 

14 

9 

15 

8 

12 

14 

7 

15 

8 

12 

18 

12 

20 

8 

18 

21 

21 

9 

2 

17 

3 

20 

1 

( ..... 
20 

20 

14 

13 

.... 

I 10 
I 
1 ••••• 

I 
I 

·•· 

0 ~ 
il.) 0 
0 E-, 

"'206 

204 

201 

191 

189 

188 

182 

181 

14 180 

175 

..... 1 175 

18 175 

17 175 

7 172 

169 

1 166 

••••• 1 166 

.. .. , 165 

..... 164 

..... 162 

···••! 161 

161 

9 10 12 15 5 160 

21 18 

3 ......... ( ........ .' 
G 11 .......... : 

41 ......... !····· ... .. 
s 1 5 ..... 1 ......... . 

4! 6 11 ........ . 
1.51 8 •••• 1 ..... . 

I I 

lGO 

9S 

97 

96 

90 

89 

ss 

* N,). 2S6 was a late hatchetl pullet arnl clill not begin laying until Feb. 12. To 
,giYe her a full year she receivetl crellit for Heggs laid in January, 1900. 
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EGG RECORDS OF HE~S-CmHINUED. 

1898. 1899. 

I 
95...... . . . .. 3 19 8 10 9 11 4 11 5 ..... 

72...... 2 13 11 8 8 15 3 11 .. • .. • • • • • 80, 

58 ......•..•. 18 16 15 3 11 4 ...•..••....... , .• . . . 79 

183,..... . • • . . . . . . . . . . . 2 26 

258.... •• . • • . . . .. . . • . 2 21 

264.... •• . . . . . . . • . . . . . • . 5 16 

233 . . . • . . . • . • • . . . . • . . 14 19 

239...... . . • . . . . • . . . • • . 13 21 

207 . . . . . . . . • . . . • . . 2 20 

176 ...... •· ... • .. 

41... ... ..... 16 

256... ... .. ...... .. 

254...... ..... . ..... . 

236 .••••.•••••••••.••••. 

162 .••... ·····1·..... 9 

234 ........... , ........ .. 

12 10 

18 

18 

9 8 

9 17 

15 12 18 

9 10 

9 12 14 15 

6 13 lU 9 

11 

8 

4 

4 

H 

9 

5 

11 14 

19 

3 11 12 

14 

10 ..... I :-i 

3 51 

4 20 1 ........ 

4 

6 

3 

................... 

6 4 I .... • .... 

FRO:\I 56 WHITE WYAXDOTTES, 

14 ..•• 21 20 24 

4 ••.• 20 19 

47 ... 12 19 

8- •• 14 17 13 

280, ... 

21 

16 

18 

14 

19 

22 

19 

18 I 

17 [ 10 I 18 

1:3 I ID 22 

16 I 19 17 

17 15 11 

13 °23 I 18 

14 16 

15 21 

19 15 

12 I 14 

21 I rn 
! 

15 

19 

14 

15 

21 

13 .... , .... 

15 

16 ](j ..... 

10 

21 17 15 

76 

76 

73. 

71 

66 

64 

53 

52 

47 

45 

38 

37 

36, 

208-

201 

200· 

liO 

170 

242 .... 15 24 13 1G 1

, 16 17 14 12 14 12 14 Hi7 

203 .. .. 2 21 17 16 10 15 16 15 13 14 13 14 166 

134 ............... . 

215 ••••. -1, ••....•.•. 

108 ..... ·1 ......... . 
18 ...... I 9 ... .. 

79 ...... [ ...... . 
I 

9 

16 

3 

13 

158 •••.• I ............. . 
I 

255 ...... I·.. . ........ . 
267 .•.... j .. . 

170 ...... 
1 

.. . 

16 

17 

22 

18 

18 

21 

3 

12 

16 

19 

17 

15 13 

10 12 

14 I 10 

5 I 13 

18 14 

6 

14 16 

21 13 

14 !l 

5 15 

11 S 

15 

11 20 

14 , IS 

8 11 

14 

17 

15 JG I 16 

18 22 I 12 11 i 6 

.................. 
I I 

""/'"" .......... ,1 

••••••••• ••••• ••••• 1 ••••• 

2 ..... 1 .... 

9 ....................... .. 

80· 

74-

59 
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EGG RECORDS OF HE~S-Co~CLUDED. 

FR0'.11 fi(i LIGHT BRAHMAS. 

lS!lS. 
;... 
(l,) 

.0 
s 
::i z ~1tl~1~1~·l lti1lil~liln 

52 ... .. . • • . • ]I 19 20 
1 

21 1 20 I rn :!o 21 I 18 ! 19 1 5 ... 

HI ! 14 I 21 I!• :!l ] "I I 22 20 . .. . . 6 194 139 .... . 

61. ••.. 

43 ... .. 

292 ..... . 

. . . . . . • 11 

4 

5 

12 

18 

20 

18 

21 

.... ... ..... 21 
I 

50 . .. . , . . 17 I 19 1 :!O 

'296 .. • • • • . . . • • • . •• : 18 : 

198..... . .•.. I .......... 
1

I 10 I 

'243 .••••.••••. \..... I 3 

227 ..•...............•.. I 6 

55 ................... 1 G 
I 

-21 ' 16 f1 H :!1 I rn ! ;5 [ w 16 18 ..... 
1 

190 

21 I a . rn .i:.! I 1s i 19 
1 

21 3 1s1 

ilti] l.'i I 16 ! 16 13 --~;~· --~~-I 181 

I 

13 ! 10 I 13 5 18 .. 

10 I 51 ~ 4 

u' l.'> [ 8
1 .'i 

18 i 3 i 7 I S I..... . .. . .. 

1
: 1 : 1· ·;·1 ··;-i::.:: ......... . 

22 1 12 I 17 

17: H'. i J.1 

16 : h I G 

14 I 17 i 1 

10 I Hl I lC 

:!4 I " I 
C I 

1l \) I s 

14 

lb 

179 

86 

75 

59 

55 

A study of the monthly record sheets shows great differences 
in the capacities of hens, and marked variations in the regularity 
of their work; some commencing early and continuing laying 
heavily and regularly month after month while others varied 
much, laying well one month or poorly or not at all the next. 

It is impossible to account for these vagaries as the birds in 
each breed were bred alike and selected for their uniformity. 
All pens were of the same size and shape and contained the same 
number of birds. Their feeding and treatment were alike 
throughout. Whenever changes were made in the feed in one 
pen, they were made in the others. That they were in good 
health is shown by the fact that but two were ailing, and were 
taken out early; two crop bound; and one injured by rough 
treatment by a cockerel. l\1any of the lightest layers gave evi­
dence of much vitality and in many instances there were no 
marked indications in form or type by which we were able to 
account for the small amount of work performed by them. 
Numbers 234, 70 and 236 yielded respectively 36, 37 and 38 
eggs in the year. They were of the egg type and gave no evi­
dence of ,,·eakness or mascnlinity. 

Number IOI, 286, 36, 47 and 14, with their yields of 204, 206, 
201, 200 and 208 eggs during the year, were typical birds with 
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every indication of capacity, but they ,Yere equaled in appear­
ance, in the minds of good judges, by other birds that yielded: 
a much less number of eggs. 

The size and uniformity of the eggs yielded are of a good 
deal of importance. It was very noticeable in these investiga­
tions that the eggs from hens that laid the greatest numbers aver­

aged smaller in size than those from hens that did not produce 
so many. That this is not always the case is shown by the eggs. 

from numbers IOI and 286 which were of good size and dark 

bro,rn, while those from number 36 were small and lacking in 

color. For this defect number 36 has been excluded from the 
breeding pens. 

Number 14 is a good, large, strong \:Yhite Wyandotte and 
because of the quantity and quality of her productions she is a 
phenomenal bird. When she ,vent into the test November rst, 
1898, she had been laying for over tvrn weeks. At the end of 
the year she had two hundred and eight good brown eggs to her 
credit, and she still kept on, laying 18 eggs in November, 22 in 
December, 21 in January, r8 in February, 15 in March and 18 

in April (just closed) giving her I 12 in the first six months of 
her second year, and 320 in eighteen months, a little more than 
an egg in a day and three-fourths for the entire year and a half 
after she commenced laying. 

When the eggs from the hens that had been laying long and 
freely were placed in incubation, many of them were found low 
in fertility, or entirely sterile, notwithstanding the hens had mated 
freely with vigorous cockerels. The percentage of infertility 
was much greater than in eggs from hens that had been laying 

moderately. The question arises whether a large percentage of 
the chickens raised each year are not the produce of the tardy 
and moderate layers that are comparatively fresh, rather than 
of the more valuable and persistent layers that have been hard 

at work all winter? If this is so, breeding from eggs as they 
are ordinarily collected, without a knowledge of the hens that 
produce them, can but tend to furnish a large proportion of 
chickens from the poorest hens in the flocks. The cockerels as 
well as the pullets raised in this way furnish the breeding stock 
for the next year and in this manner the reproduction of the 
poorer rather than the better birds is fostered. 



COFFEE SUBSTITUTES. 

CHAS. D. Woons and L. H. MERRILL. 

During the last few years there has been a marked increase in 
the number of mixtures offered under different names as substi­
tutes for coffee. Some of the earlier mixtures contained low 
grade coffee to give them flavor, but a quite exhaustive examina­
tion a year or two ago by the Connecticut Experiment Station 
showed them to be free from adulterations of this kind and that 
for the most part they are made from the cereal grains as 
claimed. Because of the extravagant claims made for the nutri­
tive value of the decoctions prepared from these materials the 
following analyses were undertaken. The comments here made 
are in no wise intended to condemn these beverages but to point 
out that the claims for great nutritive value are not founded on 
fact. Whether hot beverages are or are not hygienic, a chemical 
study cannot show, but from the chemical composition of the 
infusions it is a simple task to pass upon their merits as food. 

The materials here reported upon were purchased in the open 
market. No attempt was made to obtain samples of all of this 
class of preparations but it is believed that those here reported 
upon are fairly representative. 

Desc1ription of Saniples. 

No. 6179. Postum Cereal made by Postum Cereal Company, 
limited, Battle Creek, Mich. This is probably the most exten­
sively advertised of any of the coffee substitutes. The following 
is from statements on the package. 

"A toothsome and healthful beverage. Coffee sick people 
seldom charge their ill feelings to the true cause. Analytical 
chemistry shows the poisonous alkaloids of coffee, as in tobacco, 
whisky and morphine. A perfectly healthy man or woman can 
stand these for a time, but 'constant dripping wears a stone' and 
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finally headache, torpid liver, sick stomach or heart, and that 
'weak all over' feeling show that a poisoned nervous system is 
calling for help and relief. Every morning and perhaps at din­
ner and supper another brutal blow is given. Small wonder that 
a fixed organic disease of some of the members is finally set up. 
Relief cannot be obtained unless the cause is removed." 

"An honest product of the healthful grains given by all-wise 
nature for man's proper sustenance. It nourishes, strengthens 
and vitalizes." 

"This natural food drink has a fragrance of its own. It is 
not tea or coffee, but is made from the healthful grains. Those 
who care to conserve their health and bodily vigor will find that 
the unnatural taste for tea and coffee will leave them in a few 
days, and a natural taste for a healthful drink will take its 
place." 

No. 6180. Caranzel Ceireal manufactured by Battle Creek 
Sanitarium Health Food Company, Battle Creek, Mich. "A 
mixture of cereals so prepared as to constitute a wholesome sub­
stitute for coffee." 

No. 6181. Golden Grain Co-flee prepared by John A. Tibbs, 
Buffalo, N. Y. "Recommended by the medical profession for 
its nutritious and healthful properties." 

"Contains the phosphorus besides other nourishment of the 
grain in a concentrated form." 

"Children may be allowed free use of this preparation at each 
meal, as it is always wholesome, and in some cases may be pre­
ferable to milk." 

No. 6182. Old Grist Mill Entire Wheat Co-flee, Potter & 
Wrightington, agents, Boston, Mass. "Healthful and nutri­
tious. The best substitute for coffee." 

"Old Grist Mill Entire Wheat Coffee is a perfect hygienic 
product containing the entire wheat kernel roasted and ground." 

"It aids digestion, is easily assimilated by the weakest stom­
ach, and assists nature in preserving the complexion clear and 
fresh. It is in every sense a pure health food." 

No. 6183. Wheat--Shred Drink manufactured by The Cereal 
Machine Company, Worcester, Mass. "A perfect food in liquid 
form." "\tVheat-Shred Drink, is nutritive in the highest degree." 
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No. 6288. &rain-a prepared by the Genesee Pure Food Com­
pany, LeRoy, N. Y. "Grain-o is a pure food drink." "Grain-o 
aids digestion." "Has that rich seal brown of Mocha or Java, 
but it is made from pure grains and the most delicate stomach 
receives it without distress. It's nourishing and strengthening." 

No. 6289. Dr. Johnson's Cereal Coffee. Wholesale and 
retail at Johnson Educator Food Store, No. 82 Boylston street, 
Boston, Mass. "A palatable, nutritious and wholesome beverage." 

No. 6290. MO-KO prepared by John F. Bauer & Company, 
Mt. Morris, N. Y. 

"Mo-ko aids digestion, soothes and quiets worn and wasted 
nerves." "Mo-ko, as a complexion beautifier, cannot be equalled. 
It tones the blood, and by its daily use will impart to the skin 
the healthful glow of youth." "Give the children Mo-ko to 
drink. It will make them strong and healthy, and will not 
injure them." 

6179 

6180 

6181 

618:l 

6lfl3 

'6288 

6289 

-6290 

ANALYSIS OF THE WATER-SOLUBLE CONSTlTUE~TS 01<~ co1nnrn 
SUBSTITUT!<_:s. 

.SOLC'BLE IN "' ATER. 

if; 

Coffee 8nl>stitute. i:: 
:.; 

'8 C:: 

c f~ 
t =~ c.;,= 

.ci 
rJl 

< 

Postu1n Cereal •••.•••.•.•.••.••....... 
% 

48.8 
% 

51.2 
% % 

44.9 
% 

Cara 1nel Cereal .................... .. 

Golden Grain ......................... . 

Old Gri::,t Mill Coffee ............... .. 

Wheat-Shred Drink ................ . 

Grain-0 ............................ . 

Dr. Jobno',m's Cereal Coffee ........ . 

Mo-Ko ................................ i 

71.5 

77.6 

fi4.9 

61.0 

53.2 

28.5 

22,4 

35.1 

3fl 0 

46.S 

36.3 

28.0 

3,1 

2.0 

4,9 

5 {i 

2.5 

2.5 

3.3 

1 ,4 

3.2 

23,8 2.7 

13.4 4.1 

26.9 2.6 

34 5 2.0 

~2.5 1.8 

31 .3 1.7 

i 25. l l .. 'i 

The portions insolulJle in water including the water in the pre1rnr11tions a:; :,.oltl. 

From the above table it will be observed that Postum Cereal 
is the most soluble and Golden Grain the least soluble of the 
samples analyzed. The directions for preparation are quite 
different but in each case the coffee substitute is measured by 
spoonfuls and the water by cups. Measuring the material by 
rnunded spoonfuls and assuming a cup to hold 180 cubic centi-

8 
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meters ( about 5 cups to a quart) gives the figures in the follow­
ing table: 

AMOU~T OF l~FUSIO-X YIELDED HY O~E POU~D OF THE COFFEE SUB­

STITUTE WHE~ PREPARED AS DIRECTED. 

6179 

6180 

6181 

6182 

6lt-3 

6288 

628() 

62()0 

Coffee Substitute. ii 

-~ 
~ 

Po,;tum Cereal . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 10.31 

Cara1nel Cereal .............•...................... ._. 11.34 

Golclen Grain . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 15.12 

Ohl Grist l\fill Coffee .. . • . . . . . . . . . . . . . . . . . . . ... . . . . . . . 32.40 

Wheat• Shred Drink....... . . . ............. ... . . . . . . . . 5,8B 

Grain-0 ••••• •• • . . . . •.. . . . . . . . . . . •. . . . . . . . . . . .. . . . . . . . . . 6.48 

Dr. Johnson's Cereal Coffee............ .. . . . . . . . . . . . 4.54 

.Mo-Ko ........................•.•••..............••.... : 3.63 

10.fJ 

12.0 

16.0 

34.1 

6.2 

6.9 

4.8 

3.8 

51' 

63 

83 

180· 

i.l3 

36 

25 

20· 

The directions for preparation have no relation to their differ­
ent solubilities, so it does not follow that the least soluble mate­
rial makes the thinnest drink. For example, Caramel Cereal is 
less soluble than Old Grist Mill Coffee but when prepared in 
accordance with directions, the infusion of the former contains. 
more than twice as much solids as that of the latter. 

Skimmed milk is generally considered a pretty thin beverage 
but as seen from the following table it contains from three to 
twenty times as much solids as these so-called nutritious drinks. 
\Vheat-Shred Drink is perhaps a fair illustration of these goods. 
The label claims it to be "nutritive in the highest degreeJ' and 
yet one would have to drink four and one-half gallons of the 
infusion to get the amount of protein furnished by one quart of 
skimmed milk. A teacup full ( 1-5 of a quart) of the decoction 
or Postum Cereal, which it is claimed "nourishes, strengthens 
and vitalizes" contains about 1-7 of an ounce of solids ( dry 
matter) and about 1-100 of an ounce of protein (nitrogenous 
matter). ·while it would take nearly 1-4 of a cup of skimmed 
milk to furnish this weight of solids, the protein of a cup of 
Postum Cereal is contained in a dessert spoonful of skimmed 
milk. 



. COFFEE SuI:STITcn:s. 

As stated above, the present paper has nothing to do with the 
hygienic question of hot or cold drinks. Viewed from the 
nutritive standpoint alone the following table shows that these 
coffee substitutes, like coffee itself, depend more for their food 
value upon the cream and sugar used than upon their own 
soluble constituents. 

NUTRCENTS FOUN'D IN SKL\L\IED-l\HLK CO~IPARED WITH THOSE FOUND 

rn COFFEE SUB-STITUTE INFUSIONS PREPARED ACCORDING TO 

PRINTED DIRECTIONS. 

Skimme<l milk ........................ . 

(lli\J Postum Cereal.................. .. ..... 2.:::5 

6180 Caramel Cereal . . . . . . . • . . . . . . . . . . . . . . l. 14 

6181 Gohlen Grain..... . . . . . . . . . . . .. . . . . . .. .i;7 

6182 Ol<l Grist Mill Coffee......... . .. . .. .:iO 

6183 Wheat-Shred Drink ..... ,. ..... ....•• 3.00 

6288 GL'ain-o.............. .. . .. . . .. . . . . •. . . . 3,:!8 

6::!8\J Dr. John:;on's Cereal Coffee........... 2.1;3 

6::!\J0 :\Io.Ko . .. .. ... ....... .................. :~.:,o 
I 

% 
3.50 

.14 

.08 

.15 

.()8 

.19 

.17 

.33 

.18 

% % 
.30 5.15 

1.H7 

.95 

.40 

.38 

2.66 

2.98 

3.13 

3.14 

% .so 
.14 

.n 

.12 

.04 

.15 

.13 

.17 

.19 
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KUT OILS. 

L. H. MERRILL. 

In the summer of 1899 seventeen kinds of nuts were analyzed 
at this Station. The results of these analyses, together with a 

discussion of nuts as foods, were published in Bulletin 54. In 
those cases where the material at hand allowed, a sufficient 
amount of oil was obtained to permit a determination of the fuel 
value and a few other constants. Since several nut oils have 
already found an extended use, a contribution to the knowledge 
of those less known may prove of interest. 

The nut kernels ,vere finely ground and the dried material 
extracted with a11hydrous ethyl ether. The solvent was removed 
by heating the solution upon the steam bath for one hour, or 
until the smell of ether had entirely disappeared, when the hot 
oil was filtered mto bottles. 

Several objections to this mef ·od of extraction suggest them­
selves, chief among which may be mentioned: (a) A possible 
failure to entirely remove the ether; (b) The oxidation of the 
oils in the final heating; ( c) The presence of ether-soluble for­
eign matters which were present in the nuts and passed throug:1 
into the oils. 

Some of these dangers might have been avoided by using 
pressure instead of a solvent. But the use of pressure intro­
duces another d:fficulty. Each of these oils consists of a mix­
ture of from three to six or even more ethereal salts of widely 
varying fluidity. For this reason extraction by pressure must 
inevitably result in a partial separation of the oils, the less fluid 
remaining behind. The pressure method was employed in but 
one case, that of the cocoanut. It is interesting to note that in 
this particular instance the resulting oil ( 6227) differed but 
slightly from that obtained by ether from the same nut ( 6228). 
If a solvent be used, ether seems as little objectionable as any, 
since it is more readily removed from the extract than petroleum 
ether, and the second danger mentioned, that of oxidation, is 
materially reduced. As regarrls the third objection, tl-.e extrac­
tion of matters not oils, it should be said that so far as known 
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there is no practicable method of extraction which would yield a 
mixture of pure fats. Petroleum ether undoubtedly yields an 
extract freer from impurities -than ethyl ether, but its higher 
boiling point would render it more difficult to remove. 

Some of these nut oils are very complex compounds. Cocoa­
nut oil contains large proportions of trimyristin and trilaurin, 
smaller quantities of tripalmitin an<l triolein, and also the glyce­
rides of the volatile caproic, caprylic and capric acids.* The 
walnut contains myristic and lauric acids, together with oleic, 
linolic, linolenic and isolinolenic acids.t Among the bodies not 
fats which frequently occurs are the lecithins, cholesterin and 
chlorophyl. 

Of the oils here reported, those from the cocoanut and 
pistachio present the most marked peculiarities. Above 24° C. 
the former is perfectly colorless and clear as water. At the 
ordinary room temperature it hardens to an opaque white solid. 
The pistachio oil is a dark yellowish green, perhaps through the 
presence of chlorophyl. All the other oils are fluids at ordinary 
temperatures and to the casual observer present few points of 
difference, except as regards color, which varies from light straw 
to deep amber. For the most part they are without pronounced 
odor, though several readily suggest the nuts from which they 
were derived. 

The instrument used in determining the refractive index was 
that of the Societe Genevoise, furnished for the purpose by 
Prof. Stevens of the department of physics of the University. 
The instrument permits very accurate measurements. Although 
from four to six readings were taken for each oil, the variations 
were for the most part confined to the fifth decimal, here omitted. 
The temperature selected was that of the room at the time the 
work was begun. The specific gravity was determined by a 
carefully calibrated pyknometer, the standard chosen being dis­
tilled water at the same temperature, 24° C. The combustions 
were made in a bomb calorimeter of the Atwater model, made 
by 0. S. Blakeslee of Middletown, Conn. Even with the usual 
pressure of oxygen, twenty atmospheres, it was found impos­
sible to ignite the oil directly. After several unsuccessful 

* Le,vkowitscb, Oils, Fats and Waxes, p. 538. 
t Ibi<.l, p. 350. 
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attempts of this kind, weighed filter blocks were used to absorb 
the oil. By previous experiments the fuel value of these blocks 
was found to be 4.130 calories per gram. For the iodine absorp­
tion number, Hubl's method,* as adopted by the Association of 
Official Agricultural Chemists, was employed. The great 
capacity of some of the oils for iodine made necessary the addi­
tion of large quantities of the iodine solution, as in the case of 
the walnut oil, where 70cc were used. This fact is important 
since the method is an arbitrary one, the amount of the absorp­
tion being to some extent affected by the excess of iodine 
present. The results are not, therefore, so strictly comparable 
as in the case of butters, where the absorption varies so little 
that a constant amount of iodine can be used. 

So far as the writer is aware no study has been made of the 
changes which these oils undergo through rancidity. They are 
so susceptible to such changes that the age of the nut must to a 
considerable extent affect the physical and chemical properties 
of the oils. The work here reported was done during the sum­
mer months and the nuts must therefore have been nearly a year 
old. 

As rngards the changes which oils may undergo by heating, 
attention may be called to the oils from the raw and ,roasted 
peanuts ( 6225 and 6226). Although the roasting was carried 
farther than usual, resulting in a decided darkening of the oil, 
the constants so far as determined were practically the same. 
It is probable that the drying oils, containing considerable 
amounts of linolic, linolenic and isolinolenic acids, would have 
undergone appreciable oxidation under the same conditions. 

The refractive index, the specific gravity, the idoine absorp­
tion number, and the calories per gram of the different nut oils 
here reported are given in the table on the following _page. 

* Wiley's Agricultural Analyses, ,ol. III, page 36!. 
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COXSTAXTS OJ<' :!'iUT OILS. 

·6216 

6217 

·6218 

B2HI 

6220 

•6221 

6222 

{!224 

'6225 

6226 

6227 

'1:i228 

Kincl of Xuts. 

Beechnuts, Fagus Americana .•••••.. 

.Brazil nut, Bertlwlletia excelsa ...... . 

Butternut, Juglans cinerea .......... . 

Filbert, Corylus ........ .............. . 

Hickory, Hicoria ovata ....•...••..•.. 

Pecan, Hicoria pecan ..••••.••..•.•... 

Pistachio, Pistachia vera ............ . 

Pine nut, Pinus edulis . .............. . 

Walnut, Juglans regia . ............••. 

Peanut, raw, Arachis hy~ogma ..... . 

Peanut roasted ..................... . 

Uil5 

1.469!) 

1.478fi 

1.4686 

1.-169(; 

L-1708 

1.rns7 

1. ,(659 

l.'!770 

1.1701 

I,,lEi!l7 

Cocoanut, a, Cocos nucifera .. . . . . • . . . l,,l550 I 
Cocoanut, b ........................... 

1 

1.-1[>53 \ 

Brazil nut, c .. ....................... I ........ 

1 

Cocoanut, d .......................... [ 1.-1410 

Peanut, e ....... ....................... I 1.-!340 
1 

,valnut,/ ............................. 1 1.480 I 

n Extractecl by ether. 
b Extracted by })ressure alone. 
c Lewkowitsch. Oils, Fats al1l1 Waxes, p. 8D(i, 

d Ibitl., p. 539. 
-e Ibid., p. 4t3. 
(lbitl., p. 351. 

.fl124 

.9156 

.9255 

.!H58 

.916-i 

.9158 

.!)134 

.9174 

.9224 

.9136 

.9142 

-9228 

.9223 

,8736-.925 

97.31 

90.5i 

102.79 

99.47 

83,82 

105.80 

138.84 

92,51 

92.37 

(L17 

106.20 

S.0-9.5 

.911-.922 85.6-1H05. 

.92,'i-.92S 143,-151-7 

III 

9,511 

9.426 

9,417 

9.510 

9.450 

9.497 

9,412 

9.448 

9.438 

!).027 

9.066 



II2 :~1AlNE AGRICULTURAL EXPERB!ENT STATION. 1900. 

TESTING GRASS SEED. 

CHAS. D. WOODS. 

The Legislature of 1897 entcted a law entitled "An Act to 
regulate the sale of agricultural seeds." This act makes it the 
duty of the Director of the Station to prescribe the methods to be 
used in examining seeds, and to "publish equitable standards of 
purity together with such other information concerning agricul­
tural seeds as may be of public benefit." 

The standards and methods of analysis were published as 
Bulletin 36 of this Station, copies of which can still be had on 
application. 

Since the enactment of the seed law in Maine quite a number 
of samples ( chiefly grass seeds) have been received by the Sta­
tion for examination. Five grams of all the seeds submitted 
( excepting redtop of which only two grams were inspected) 
were examined. The inert matter and foreign seeds were sepa­
rated by hand and then the foreign seeds classified into harmful 
and noxious. The inert matter and foreign seeds were weighed 
and the per cent calculated. The weed seeds were usually 
counted so as to give the number in a pound and the names of 
the weeds determined by comparison with sets of named seeds. 
\ The samples of seeds receiveq in 1898 were reported on pages 
6o-62 of the Report of the Station for that year. The samples 
examined in 1899 are here reported. 

The inert matter consisted of sand, fragments of stems and 
leaves, chaff, whole insects, fragments of insects and insect 
excreta. The harmless foreign seed consisted mostly of redtop 
and clover in timothy, timothy, red top and clover in alsike and 
timothy and clover in redtop. Most of the samples exa_mined 
came from outside the State and were purchased to sell as seed. 

The kinds and amount of weed seeds found in the samples 
examined leads to the belief that seed for planting is not the 
only source of weeds in the State. A good many of the weed 
seeds found in the samples would not grow. An examination 
of whole grain brought in by the car-load and distributed in the 
State shows that it frequently carries many weed seeds. Inter-
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state and State commerce where packing material is used are 
also important sources of weeds. 

It will be noticed from the appended tables that the per cent 
of purity of seeds was for the most part high and that a large 
number of samples contained no weed seeds or only those that 
were not pernicious. 

It is impossible to get a correct idea of the average per cent of 
purity of seed sold in the State from samples sent for examina­
tion, as one sample may represent: only a few bags and another 
a car-load. A statement of the per cent of purity of a seed gives 
but little idea of its nature, as the impurities may be large and 
consist of harmless seeds or indifferent weeds, while one show­
ing a low per cent of impurities may contain the vilest weed 
seeds. 

The tables shmving the results of the analyses of samples of 
seeds follow. 

Tc\BLE SHOWIKG THE RESULTS 01<' SEED ANALYSI}S INCLUDING PER 

CEN'rAGES OF PURITY, TOTAL DlPURlTIES, INERT l\lATTER, FORECG.N 

AND WEED SEEDS. 

Connnon Name. 

Red Clover . . .. .. .. .. . 24 

Alsike ................ 17 2 .... 

2 100.0 196,3 I 99.67 3,7 I ...... 

4 99.9 !)6.2 98.87 4.0 .1 

,33 .48 .24 

1.13 1.34 .36 

Timothy ......... _. .... 38 3 8 10100.0 97.9 99.26 2.1 

Re(1top ......... ...... 14. ... 6 6 99.8 90.66 96.51 9.33 .3 3.49 .92 2.58 

Orcharcl Grass . . . . . . . 2 ... . 

Kentucky Bluegrass 1 ... . 

Hungarian G1ass.... 4 •••. 

Wheat ....• • ..... . 

Lawn Grass Mixture 

117.90 97,72 97.81 2.28 2.10 2.19 .46 1.73 

98.2 98.2 9S.2 1.8 1.8 1.8 .35 1.45 

1 99.84 9S.5 99.31 1.5 .16 ,69 .42 .27 

1 100.0 1100.0 :100.0 ........................... . 

97,2oi ss.-;o: !J0.45 16.3 2.8 9.55 .4 1.41 
I I 
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'TABLE SHOWIXG THE KIXD OW WEED SEEDS FOUND IX SA'.\1PLES OF 
SE.EDS EXA~lIXED. 

~ ,DIE OF SAl\lPLES EXAl\lINED 
AND ~Ul\IBER. 

I 

~ ~.3 .::: 

5 i ~00 . :S 
i ? ;. 

!\ame. 0 .... 0~ d • ..; Common Kame. Technical ~ ~ s s E~ ~~ ~J) '1l cl 

:§ 'C ,:::oo ~ 
ai 0 C: ~ := =C 8 

<l) 

~& ~:3 §: .:: < ~ =O!) 

24 
I 
li 1 38 I 14 j 2 I l ! 

4 
I 

1 
I 

Black Mustard ...•.. Brass1ca rngra........ 1 . . . 1 . . . . . . . . . . . . . . 
Hedge Mustard ....... Sisynl;briu!nofficinale.

1 

•••. j. 1 3 ··· ···· ····1···· 
Shepherd's Purse ..... Capsella bursa-pas- I 

tori,i . . . . . . . . . . . . . . . . . 1 I 2 9 1 ........ , . . . .. . 
Wild Peppergrass .... Lepiclium virginicum ..... I 5 !l 1 
Chickweed ............ StPllaria media........ ' 1 
Evening Primrose .... (Enothera biennis ..... 
FiYe-l<'inger - Cinque I 

Foil ................•. Potentilla monspelien-
sis ......................... j 

Cone Flower-Yellow 1 

Daisy ............... Rll(lbeckia hirta ........... I 

lfix1;~e,t5~~l~~oo~i::. !~~~t;~~t: c~~~~~l~esi~- 1 i 
folia ... ....... ...•... 1 , .. . 
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18 

24 
1 

Blue Verbena ........ Verbena hastata ....... ···I··· 16 
{)atnip ................ Nepeta-cataria ............. • 1 ......... .. 
Heal All . . . . . . • . . . • • . • Brunella vulgaris...... 2 1· .. 
Dooryar<l Plimtain ... Plantago major . . . . . . . 1 2 3 
Rugel's Plantain..... Plant ago rugellii . . . . . . 15 · 4 17 6 
Eng-lisll Plantain ..... l'lantago lanceolata ... 11 1 2 
A wnecl Plantain ..... Plm1tago aristata . . . . . 6 
Prostrate Pig weed ... A maranthus flitoi<les. 2 
Rough Pigweell ...... A maranthus retro-

flexus . . . . . . . . . . . . . . . . . .~ 3 3 
Goosefoot ............. Chenopoclium album.. 7 7 23 
Sorrel .................. Rumex acetosella..... 12 14 5 4 
Pennsylvania Smart-I 

weed ................ Polygonum Pennsyl­
i vanicum .•..... 19 

Lady's Thumb • •• . . . . Polygonum persica-
ria .. ...... ......... .. .. 4 

Black Bindweed ....•. Polygonum conyolvu-
lu:; ___ ,.......... ..... 1 

Yellow Foxtail. ....... Setaria glauca. . . . . . . . 20 4 
Green l<'oxtail ........ Setaria viridis .. . . • • • . . 2 1 1 
Willow Leaved Dock. Rumex sallcifolia... .. . 5 3 .... 
Curle(l Dock .......... Rum ex crisp us........ l 
'l'all Buttercup ....... Ranunculus acris .... . 
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Catehfly .............. Silene ..........•....... 
Common Chickweed. Stellaria me,lia ....... . 
Clustere<l Dock ....... Rum ex conglomeratus 

1 
l I 3 

] I 1 1 · ... 

........ ···1··· .... 

........ •···I•·•· 1 

Sprouting Crab-grass. Panicurn proliferum 
grrucizan ............ . 

Tumble-weed ..•...... Amarantlms ....••..... 
l i.". I•.' 
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POTATO PO~l:ACE. IIS 

POTATO POMACE. 

J. M. BARTLETT. 

Potato pomace is the residue which is left in the manufacture 
,of starch from potatoes. This material contains nearly all the 
fiber, protein, fat and a large part of the starch found in the 
fresh potato. 

As it comes from the factory it is necessarily incorporated 
with a large amount of water through the method of manufac­
ture. The process in general use in this country and Europe 
is briefly stated as follows: 

The tubers after being thoroughly cleansed of all dirt are 
placed in iron grinding cylinders with saw teeth which lacerate 
the cells, setting the starch granules free. The ground mass is 
then washed with cold water on sieves placed over tanks, the 
starch granules passing through and settling out in the bottom 
-0f the tank while the pulp passes off with another portion of the 
wash water. As this pulp residue all goes to waste in this 
.country the process is necessarily a wasteful one, and manufac­
turers have been giving some thought to devising a method of 
recovering it. The chief obstacle to its use in the fresh condi­
tion is the large amount of water it contains. If some method 
•Could be devised for cheaply removing the larger part of the 
water, the dry matter would have considerable value as a feed­
ing stuff. Of course, the material could be fed with So to 90 
per cent of water present, but in this condition it would keep 
but a short time, and as the period for manufacturing starch 
,extends over but a few weeks of the year it would be available 
for only a very limited time for food; dried, however, it would 
'keep any length of time. 

In Europe the potato and beet residues from the manufacture 
,of alcohol are quite extensively used as feeds in the wet condi­
tion, So to 125 pounds being fed to cattle daily per head. This 
material probably does not vary greatly in composition from the 
:starch factory residue, but the manufacturing is conducted on 
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a small scale, usually by the farmers themselves, and extends. 
over quite a long period so this pomace can be conveniently fed 
out in the wet state. 

Two samples of potato pomace have been sent to the Experi­
ment Station for analysis to determine their value. One was. 
from a New Sweden factory and the other from Houlton. The 
results of the analysis are given in the following tables: 

TOTAL FEED SUTRIE~TS rn POTATO POl\IACE. 

FRESH MATERIAL. WATER-FREE. 

..: ..,.; .s ..,.; 

3 ..: ~~ ..: Q;) g 
Q;) 

Q;) <l):• ;; <l) c,,-
:... .... ..,.; ~~ ..,.;. :. 00 C :2 ....... -;l 2 ,.Q 

t:: t z~ ~ iZ ~ 

< :.a. :a. < :.. z <l) :a. 

New Sweden I 
I 

Sample ..... 88.36 .36 .9i0 1.3.5 8.rn)o -070 i 3.02 7,36 11.52 77,52 .58 

Houlton i 
Sample ..... 95.11 .16 .40 ,55 3.i5 .04 I 3.19 8.16 11.26 76.60 .; 

I 

TOTAL FERTfLIZrnG ELEl\IE~TS I~ POTA'£0 POMACE. 

FRESH ~1ATERIAL. WATER-FREE. 

-~ .;:; 
ci ] :... 
:) 0 _g 

..::i s :.0 ~- :n :.0 A ·r., 0 

= 0 00. 
3 ~ b ~3 b s~ 

t:: z -_, C z .... 0 0 
:...~ :.; 0..d :.; 

88.36 ,lli ,029 .115 1.18 .25 .97 

95.11 .064 .013 .07] 1.:H .26 1.46, 



FERTILIZER INSPECTION. 

CHAS. D. \V ooos, Director. 

J. M. BARTLETT, Chemist in charge of Fertilizer Analysis. 

The law regulating the sale of commercial fertilizers in this 
State calls for two bulletins each year. The first of these con­
tains the analyses of the samples received from the manufacturer, 
guaranteed to represent, within reasonable limits, the goods to 
he 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 analyses of the manufacturer's samples for this year were 
published early in March. The present bulletin contains the 
analyses of the Station samples and of such of the manufactur­
er's samples as were received after Bulletin 50 was issued. 

The Guaranteed Analvsis. 

The law requires that there shall be affixed to each package 
of fertilizer offered for sale in the State, "a plainly printed state­
ment clearly and truly certifying the number of net pounds in the 
package sold or offered for sale, the name or trade mark under 
which the article is sold, the name of the manufacturer or 
shipper, the place of manufacture, the place of business and a 
chemical analysis stating the percentage of nitrogen, or its equiv­
alent in c:mmonia in available form, of potash soluble in water. 
and of phosphoric acid in available form, soluble and reverted, as 
well as the total phosphoric acid, and the law directs that there 
shall be filed annually with the Director of the Maine Agricul­
tmal Experiment Station a certified copy of the above statement. 
Yery soon after Bulletin 6o, containing the analyses of the manu­
facturers' samples, was distributed a correspondent called our 
attention to the fact that, in the case of one prominent brand, 
thre was considerable discrepancy between the guarantee pub­
lished by the Station and that printed on the package. The cor­
respondent also sent us printed matter. in ·which a still different 
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claim vvas made by the manufacturer as to the composition of 
the goods in question. To see if this was at all common, the 
inspector was instructed to take an exact copy of all guaranteed 
analyses found on the packages sampled. As a result it was 
found that 70 different brandii carried, in the case of at least one 
of the ingredients, a different statement on the bag from the 
certified statement filed with the Station. Some of these cases 
may be explained by the goods being last year!s goods. \V 12 

analyzed no fertilizers that the manufacturers' agents said wete 
last year's goods. In ab~mt one-third of the cases the figures on 
the packages are lower (but only slightly lower) than the certi­
fied guarantees. In a few instances the manufacturers make no 
claim on the package for phosphoric acid called for by their certi­
ficate. The tankage of the Portland Rendering Company car­
ried no guaranteed analysis on the package. In the other cases 
the guarantee on the package is larger and frequently much 
larger than the certified copy. 

The tables on pages 128-131 gives the minimum certified guar­
anteed analysis; the minimum guarantee on the package and the 
percentages found in the sample collected by the Station. The 
figures under the head of "found" are those showing the actual 
composition of the samples. 

The Results of tha Analyses. 

The tables on pages 120 to 127 contain the results of the analy­
ses of the samples collected by the inspector from goods in the 
open market. The figures which ,,·ere given as the percentages 
of valuable ingredients guaranteed by the manufacturers are the 
minimum percentages of the c~rtified guarantee. If, for in­
stance-, 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 guar­
antee. The figures under the head of ''found" are those shmY­
ing the actual composition of the samples. ·whenever the sam­
ple examined contains less than the guaranteed percentage of 
any ingredient the deficiency is indicated in the table by a t. 

A comparison of the results of the analyses of the samples 
collected by the Station with the percentages guaranteed by the 
manufacturers shows, that many of the manufacturers do not 
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intend to do much more than make good the m1mmum guaran­
tee, and it is not surprising that this results in some of the goods. 
falling below the guarantee in one or more ingredients. The 
table which follows gives the names of the goods and the ingre­
dients in which they are deficient. No brand is included in this 
list unless it falls short at least one-tenth in one or more of its 
ingredients. 

A LIST OF FERTILIZERS SOLD 1~ l\lAI~E I~ 1900 THE OFFICIALLY 

COLLECTED SAl\IPLES OF WHICH CO~TAIN"ED LESS THAN ~INE 

TE~THS 01<' THE GUARANTEED ~nrnu:-;T.3 OF O~E OR MORE OF THE. 

FERTILIZING CO~STITUESTS. 

Kin(l of l<'ertilizer Deficient in 

24(181 manchanl's Fish, Bone an<l Potash ................. I Total phosphoric achl. 
240\J Blanchard's Gt·a:s:s an(l Grain Fertilizer ........... 1~itrogeu am\ potash. 
2i!O Blanchanl's Ground Fi:sh Scrap ..........••••......•. 'Pota:sll. 

I 

242i Stockbri<lge Potato an<l Vegetable Manure ........ :-;itrogen. 
242t, Stockbrhlge See(ling Down Manure ........•........ ~itrogen. 
24ii Swift':s Lowell Ground Bone ........•..•........•.•.. ~itrogen. 

2506 Phil brick's Fertilizer.......... . . . ........... .. . .. .. ~itrogen. 
2508 Provincial Chemical l<'ertiiizer Co.'s Potato Phos. 

/ phate ........................•......................•. Pota,-;b. 
2518: Read's Sure Catch Fertilizer . . . .. . . • ••. . . . . .. . . . . . . A vailahle ancl total phos. 

I _ phoric acicl. 
2520, Read's Sampson l<'ertilizer ................... _ ... Available phosphoric aci<l, 

2531 'IS~w:~;~~)c. ~~)-~~~~-1. -~~-t-~~~. -~~:·~~~~~~-1:. ~~'.t_1'.1p~:'.l. -~ti '-itrogen. 
2533 Yankee l<'ertilizer ............ , ...................... ITot_al phm;phoric acid anll 

111troge11. 
25;'5liCrocker's Potato, Hop Rn<l Tobaeco Phos1ihatc ..... 1:s-itrogeu. 
25j61Sag-adahoc Special l'otato Fertilizer (sau1plell at: 

Bowdoinham) ...................................... "\itrogen. 
2557 Sagtulahoc Superpho,-,phate ........................ :s'itrogen. 

·while the number of brands which are considerably below 
their guarantee in one or more ingredients is quite large, ( I 5) ,. 
it is less than last year and there is little reason for thinking that 
there is intention to defraud. It frequently happens that a fer­
tilizer which is below in one ingredient is considerably above in 
others. While this frees the manufacturer from suspicion of 
attempting to defraud, it is, nevertheless, a serious defect in the 
fertilizer. It is not enough that a fertilizer contains an equivalent 
amount of some other kind of plant food. When the purchaser 
pays for fifty pounds of nitrogen he is not rightly treated if the 
manufacturer gives him thirty pounds of nitrogen, even though 
he gives him enough more of potash or phosphoric acid to make 
a financial equivalent. 
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DESCRIPTIVE LIST OF STATIOX SAMPLES, moo. 

l\Iannfacturer, place of business and Lrand. Sampled at 

HIRA l\I BLANCHA RD, EASTPORT, l\lE. 
2408 Blanchard's Fish, Bone and Pota,-;h .............................. Houlton .•..... 
240!! Blanchard's Grass and Grain l<'ertilizer ......................... Eastport ....... . 
2410 Blanclrnrd's Ground Fish S<'rnp . . . . . . . . . . . . . . •• . . . . • . • Eastport ...... . 

'l'H.E BOWKER l<'ERTILIZER CO., BOSTON, MASS. 
2411 Bowkcr's Corn Phosphate .......................••....•........ Bangor .•...•.. 
24121Bowker's .Early Potato Manure ..•.••..•................•.•••••.. Houlton ...... . 
2413 Bowker's !<'arm ancl Garclen Phosphate ..•...•.••...•.••..•.•.•.. Portlancl ...... . 

2414 1 Bowker's Fresh Groun,1 Bone . • . • . . . . . . . . . . . . . . ... . . . . . . . Portland ...... . 
24Hi1 Bowker's Hill aml Drill l'lw,-,phate . . •• • . . . . . .. . . . . . . . . • • ..••... Bangor .....•.•. 
2416i Bowker's Potash Bone...................................... • • • • . Belfast ..••..... 

24li] Bowker's Potato and Yegetable Fertilizer .• .. . . . . .. . . . . . . . . . .. Bangor ....•••• 
2418 1 Bowker's Potato and Vegetable Phosphate.................... Belfast ..••••••• 
2419

1 

Bowker's Six Per Cent Potato !fertilizer .•.•.•...••..••••...... Houlton ..••.••. 

2420!Bowker's Square Braml Bone and Potash ..•.•••........••••.... Portland ..••..•. 
24211 Bowker's Staple Phosphate or Three Per Cent l<'ertilizer..... Bangor ..•••..•• 
24221 Bowker's Sure Crop Phosphate .................................. Portland .•.••••• 

24231 Bowker's Ten Per Cent Manure ..••••••••.•....•••.•.•••••...... Houlton .••••••• 
24:!41Gloucester Fish and Potash. . . . . . . . . . . . .• ••••. .•••..•.. .. . . . . . . . Bangor ..•••.•. 
2425IStockbridge Corn and Hrain l\lanure ..•••••••••..•...•....••••• Portland .••••••• 

242fi Stockbri,lge Pea an<1 Bean Manure .....•...•••••..•••.......•.. Bangor ...... .. 
24.li ~tock bridge Potato a1Hl Vegetable Manure........... • . • • . • • . . Portland ..•.•..• 
254l Stockbrlrtge Potato anrt Vee;etable .Manure .................... Bangor .••••••.• 
2428 Stockbridge Seeding Down Manure ...................••....••••. Bangor ...••••.• 

BRADLl!:Y FERTILIZER CO., BO::-iTOS, MASS. 
242!l Bradley's Complete Manure for Potatoes and Vegetables ..... Houlton ....... . 
2546 Braclley's Complete Manure for Potatoes ancl Vegetables ..... Caribou ..••....• 
2430 Bradley's Corn Phosphate ••••••.•••.•.•••••.......•••••...•.... ! Portland ....... . 

254i Bradley's Corn Phosphate .•..•••••..•••••••..•................ · I Bangor ..••••••• 
2431 Bradley'e1 Eureka I<'ertilizer ....•.•.••••...•..•..•......•.....•.... Bangor ..••••••. 
243t Bradley's Niagara Phosphate .................................... , Bangor .••••.••• 

2433 Bradley's Potato Fertilizer ..•.••••••...••••••••.••••••.•.••••... · I Belfast ...••••••. 
254S Bradley's Potato l<'ertilizer .••••••••••••...•.••...•••.•.•.•..•••.. Portland .•••.••• 
2434 Br1ulley's Potato Manure ......................................... i Houlton .••••••• 
2435 Bradley's X. L. Superpho .. phate.... •. . . . . . .•••..... .. . .••.. ..•. Bangor ..••.•.•• 

CLARK'S COVE FERTILIZER CO., BOSTO:S-, MASS. 
2436 Bay State Fertilizer . . .. . . • • • • ... . • • • . • • • • . . . . . • • . • • • • . . . . . . . . . . . Portland .•••••• 
24,n Bay State l<'ertilizer, G. G ......................................... Bangor .....••• 
2438 Bay State Fertilizer for tieeding Down .......................... Bangor ...•••••• 

243!) Defiance Pho,1phate . . . . .. ... • • . • . • • . • . . • • • • . . • . • ... • • • . . • • . . . Bangor ...•••••• 
2440 King Philip Alkaline Guano .•••••. .. ..•••. ••• . .. . ..••• .•. . . . . .. Portland ..•..•• 

CLJ<:VEL \ND DRYER CO., BOSTON, MASS. 
2441 Clevelanrt Fertllizer for A 11 Crops . . . . . . . . . • . • • . . . . . ••••••••... Bangor ...•..•• 
244:! Clevela111l Potato Phosphate ................................... Portland ....... . 
244:-l Cleve Ian<! 8ee<ling Down Fertilizer............................ Bangor ..••••••• 
2444 Clevelanrt Superphosphate ........•....•••••..••..•••••••••.•••.. Portland .••••.•• 

E. FRA~K COE CO., NEW YORK, N. Y. 
2£45 E. Frnnk Coe's Celebrated SpPcial Grass and Grain Fertilizer, Bangor .•••••••• 
244H E. Frank Coe's Columbian Corn l<'ertilizer ..................... Portland •••••••• 
244, E. Frank Coe's Columbian Potato l<'ertilizer .•...•..•••..•...... Bangor .•.•••••• 
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AXALYSES OF STATIOX SA'.\IPLES, 1900. 

================"--'-=======~=== 
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2.50j G.7i:l 1 2.!'l\l 2 10 H.,2 !i.ou 11.s:2: 11.00 [ 2.32 2.00 

2 .. 50 
2.17 
1.13 

ttt · t~~1 ::~:) ~Jf; ti~ t~Zi itg~i 1~:g~. I t~~i i:~Z 
, 1.m/i 5.55/ 3.5f> 1.7.5 \l.10 8.oo 10.s5 10.00 2..t-7 2.00 

1. 2HI .82 4. 221 4 .S(i 2.37 H.08 7 .00 ll .45 !l.00 ·1 1.80 1.00 

1

1..·

1

20

5

!, 

1

1 .. 

0

0~.~·, 4.i8i 3,71 2.8\l 8.491 s.oo[ rn.:-i8 \J.Oo 2.rn 2.00 

, 5.53i 3.84 1.28 H.37 s.001 10.r;5I 9.oo , 2.:1fl 2.00 

nr t~~: 1:~~ 1 P~ t;;:: t~~ tg~ ii;:~f 1 1~:xx , ~}~ rgg 
24451 
2446; 
2447( 

2:07: 2.03 6.201 2:48
1
1 2.;J!J 8,68 tl.00, 10.Ut- 9.00 J .ti 1 .. 'ilJ 

i I I I ! i 

.!54 1.0Sj .80 7.06' 2.\lO 2.4.J- 8.96
1 

S.50 12.40 10.00 I 2.08 1.:25 
.48 tJ.Hl 1.20 5.401 3.(ifj1 :1.2\l !1.0fj S.50 12.3,'i: !l .. 50 ! 2 .. 'i5 2.:'JO 
.70 1.42 1.20 i 5.80 3.4\ 2.51 9.24

1 
S.50I ll.i5/ H1.(J()' *2.::H 2.50 

* Potash largely sulphate. tBelo"· guarantee. 

9 



122 ::\L.\IXE . .\GRICCLTCRAL EXPERnIENT STATION. 1900. 

DESCRIPTIYE LIST OF STATIO~ SAMPLES, 1900. 

:\lanufacturer, place of business and braml. Sampled at 

2448 E. Frank Coe's Excelsior Potato Fertilizer .................... f'ortland ..... . 
2549 E. !!'rank Coe's Excelsior Potato F'ertilizer . . . .. . . . . .. . .. . . . . . Bangor ...... .. 
2449 E.l!'rnnk Coe's High Grade Ammoniatecl Bone Superphosphate Portlnrnl 

I 

24501 l<J. Frank Coe's High Grade Potato Fertilizer . . . . . . . . . . . . . . . . . Bangor. 
24511 E. Frank Coe's New Englaml.er Corn Fertilizer ................. Portland .... .. 
2452, E:. Frank Coe's New Englamler Potato Fertilizer. . .. . . . . • . • • • . Bangor ........ . 

2453
1

1 E. Frank Coe's Prize Brand Grain and Urass Fertilizer ....... Portlnncl ...... . 
2454 I<~. Frank Coe's Red Bram! Excelsior Guano........... .. .. . . . . . Portland ...... . 
2455/

1

E. Frank Coe's Special Potato Fertilizer ........................ Bangor ......... . 

2550.E. Frank Coe's Special Potato Fertilizer ... ,. .. . .. . . . . . . . .. . . . Portland ...... . 
24515, E. Frank Coe's Standard Gracle A m'd Bone Superphosphate Bangor .......•. 

1 CROCKER .l<'ERT. & CHEi\l. CO., BUFFALO, N. Y. 
24,'i~'Crocker';; A mmoniatecl Corn Phosphate ........................ Belfast ....... . 
24,'i:- Crocker's Gras;; an<l Oats Fertilizer.......... . . . . . . . . .. . .. .. .. .. Bangor ........ . 
2459;Crocker';; New Rival Ammoniatect Superphosplrnte ............ Belfast ....... .. 

246olcrocker';; Potato, Hop aml Tobacco Phosphate ................. Bangor ...... .. 
25511Crocker's Potato, Hop an<l Tobacco Phosphate. ... . . .. ... . .. . Belfast ....••••• 
24611Crocker's Superior Fertilizer............. . ..................... Bangor ........ . 

i CUl\IBERL,\XD BOXE PHOS. CO., PORTLAND, l\1E. 
2462[Cnmberlanct Potato l!'ertil1zer .................................... Portland ....••• 
25521Cumberlancl Potato Fertilizer . . . . . . . .. . ..................... , Bangor ........ . 
24fi3 1CnmlJerlan<l Seetling Down Manure ........................... I Bangor ....... . 
2464,,CnmberlmHl Snperpl10spbate. . ................................. 

1 

Bangor. . ....• 
i L. B. DARLING l!'ERTILIZER CO., PAWTUCKET, R. I. 

24651 Darling's Blornl, Bone ancl Potash .. · ............................ Houlton ....... . 
! HE~RY ELWELL & CO., NEW YORK, X. Y. 

24fi6 Elwell's Excelsior Potato G-uano ................................ Presque Isle .. . 
I GREAT EASTER~ l<'ERTILIZER CO., RUTLAND, VT. 

24fii!Great Eastern Dissolved Bone .................................... Bangor ....... .. 
2468 1,Great !,~astern ueneral l!'ertilizer ............................... Bangor ........ . 
246\J;Great Eastern Grass aml Oats Fertilizer ........................ Belfast ...... . 

24,0IGreat Eastern High Grade Potato l\lanure ...................... Caribou ....... .. 
24'i"l1Great Eastern Northern Corn Special .......................... Belfast ........ . 
2472 Great Eastern Potato Manure ................................... Bangor ........ . 
2553 Great Eastern Potato )lanure . . . . . . . . . . . .. . • .. .. .. . . . . .. . . . .. . . Belfast ........ . 

LISTER'S AGRICUL. CHEl\1. WORKS, XEWARK, N. J. 
2480 Lister's lflgh Gra<le Special for Spring Crops .................. Portland .....•• 
2481 Lister's Seetling Down J<-,ertilizer .....•••.•........•••........... Portland ......• 
2482 Lister's.Special Potato ~-,ertilizer ................................. .Bangor ....... .. 

2554 Lister's Special Potato Fertilizer . . . • . . • . • . • . . . . . . . . . . . . . • . . . . • . Portland ...•.•• 
2483 Lister';; Success Fertilizer . .. .. . . .. • • . • • . .. .. . .. • • ... .. .. .. . • .. .. Bangor ........ . 
2484 Lister's U. 8. Superphosphate ................................... Bangor ....... .. 

LOWli:LL FERTILIZER CO., BOSTOX, l\IASS. I 

2473 Swift's Lowell Animal Fertilizer .............................. 
1

:nangor ....... .. 
24i4 Swift's Lo,vell Bone Fertilizer . . .. .. .. . ....................... Portland ...... . 
2475 Swift's Lowell Dissolvecl Bone and Potash ...................... I Bangor ........ . 

247fi Swift's Lowell Fruit arnl Vine Fertilizer ....................... 

1

. Portland • .. , .• • 
2477 Swift's Lowell Grournl Bone ..................................... Bangor ........ . 
2471:< Swift's Lowell Potato l\lanure .................................. Portland ...... . 
24711 Swift's Lowell Potato Phosphate ......•..............•••....... · I Portland ..••••• 
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A~ALYSES OF STATIOX S,Dil'LES, moo. 

XI'l'ROGEX. 

Total. 

% 
24-18 l ,57 
254\1 L48 
:244\l .Hi 

% 
L54 
L02 
1.00 

%1 
% % 

3.11 ;1,4-0 5.69 
2.50 
Lili 

:2.4-11 6.110 
l.t-5 6.Sfi 

~!~~! 1:~i 1.14- 2.4n 2.40 5,75 

2452, .35 
.4-6 
.68 

.\)(l 

L03 
.so ' 4-.84-
.su • 5,g7 

24-53 •..... 
2454 2.4-5 
245,'i: 1.:24 

..... i 
.\)~ ::1,43 3.40 
,54: I.it- l.60 

2550 .SS .90 1.7S 1.60 
2456 .13 1.24- L37 I.:.!O 

2457 L51 .64 2.15 2.05 
245H .. . ... .. .. . ..•.. 
24bll 1 .07 .96, L03 LOB 1 

11 
2J6(1 LOS .90 tl.98 :.!.05' 
2/\51 .67 1.14- tl.Sl 2.05 
24-61 .02 .98 1.00 89 

24-62
1 

l .]3 
25521 Ll2 
2463 ..... . 
2464 ...... ! 

2465 3,18: 

i 
,78 tl 91 2.061 

1. 12, 2.24 2.0B! 
1.24 1.24-1 Lo3:; 
2.141 2.14; 2.06 

4.10 

2466 2.121 ,54! t2.66 2.ss 

fl.i6 
{i.41 
ti.til 

fi.iS 
6.91 
6,4-i 

6.2i 
(i.42 
3.\!3 

6. lS 
ti,09 
fi,85 
-1.85 

4.59 

4.34 

24-67 ...•....... - ..... - ...... , 8.4-8 
24HS .02 1.00 1 1.02: .82! 4,73 

::~~ 2.13
1 -~:~~1 ~~:~~1· 3,2£1 ~:~~ 

24711 1.16. ,£16 :LL!. 2.06 (i.Otl 
24i2 .74-I 1.20 tL94'. 2.06 5.94, 

% I 
Lil 
2.04 
1.82 

I 

t~ti 
3.10 

POTASH. 

Available. Total. 

% % 
2.:20 7 .40 
2.5() 8.04 
l .so p,.68 

2.rn ;.99 
3.0, H.44 
l .GJ IJ.07 

% % 
7 .00 9.60 
7.00 10.54 
9.00 10.4-S 

Z-~O! 10.12 
, • .10 lJ.51 
7 .50 10.68 

% I % 
H.oo: t*7 .5fi 
9.00 t*7.51l 

11.001 2,72 

9.00 *6.70 
s.oo 3.18 
8.00 3.61 

% s.oo 
s.oo 
2.50 

6.50 
3.00 
3.00 

3.60 3.3:i tl0.36 10 • .'i0 13.71 12.00 2.26 2.00 
2.15 l.(l;l tS.56 9.00 10.49 10.00 *fi.::11 6.00 
2.0.-- 2. 17 8.6\l s.oo 10.86 10.00 1*3.79 4.00 

1.9i S.59 S.00 10.56 
2.iO \l.89 8.00 12.51l 

10.00 t*3.89 
10.00: 2.66 

4.00 
2.25 

l./i5 9.05 s.oo 10.60 
1.38 tl0,29 11.00 11.fii 
2.24, \J.64- 8.00 11.8S 

9 .. 001 2.00 
12.00 2.11 
9.00, 2.06 

1.5~ 
2.00 
2.00 

1.7:2 9.03 
2.17 S.99 
2.01 t7.75 

:l,5til 1.6H 
3. 12'. 2.34 
L84

1 

1.6:2 
4-.:20 2.:_rn 

2.1:2 
1.8(i 
l.!)5 
2.38 

S.74 
\J.21 
8.tiH 
!).05 

S 17 

6.13 

6.!JS 
9.04 
8.s1 
S.88 

8.00 10.75 9.00 3.26 3.25 
3.25 
2.00 

s.oo 11.16 10.00 3.4-2 
8.00 9.76 9.(10 fl.82 

8.00 10.42 9.00 
8.00 11.55 9.00 
s.oo 10.31 10.00 

3.17 3,00 
3.]5 3.00 
2.27 2.00 
2.32 L.50 8.00 11.38 9.001 

7 .oo 9.56 s.oo 

5,50 6.48 ...... 

7 .24- 7 .oo 

10.68 10.00 

)i.00 14-.08 
8.00111.54 

11.00 11.\:)8 

6.00 9.10 
8.001 l•J.HO 
s.00

1 
10.,ti 

8.00 11.26 

14-.00! ...... ! ..... 

8.001. t3.-7114-.oo 11.00; t] .97 2.00 

7 .00
1

: t9.5S 10.00 
s.oo 1.51 L50 
8.00 3.38 3.25 
8.00 f3.14 3.25 2553 1. 08 ! 9·) t:2 .ooj 2 .O(i 6.17 1 

24so .so: 1.os I.SHI 1.s5! /i.24- 3.22 3.11 tS.4fi 8.50 11.57 10.00 10.02 10.00 
2481 .4-3' .38 .81 1 .62i S.2\J 3,:,;5 1. 11 12.14- 10.00 13.25 11.00 1.05 1.00 
2482 .Sil 8·) 1.6\J 1.551

1 

4.5, 3.s, 3.23 s.4-4 s.oo 11.67 n.oo f2.90 3.oo 
I I 

2554 .64 1.20 1.841 1.65 4.85 4-.60 3.lSi 9.45 8.00 12.63 9.00 3.06 3.00 
24-83 .58 .86 J.44-1 1.24 G.59 3.30 l.\l3! 9.89 \➔ .50 11.82 11.50 8.10 2.00 
2484- 1·> 1.30 1.4:21 ] .321 3.0:,J 4.721 3.04 7 .75 7 .oo ]0.79 s.oo 2.37 2.00 

2473 1.52 1.12 2.{i4 2.4-G 3,55 6.0!) LSG 1 9.6! 9.00 11.50 10.00 4.13 4-.00 
2474- .79 .H6 1.75. I.64 4-.36 3.,11 2.s;! s.07 s.oo 10.94 9.oo 3.35 3.00 
2475 .·W 1.68 l.SSI 1.641 6.01 3.411j 1 !m 9.4-1 9.00 11.1,4 10.00 2.39 2.00 

il476 1.-;3 1.4G r3.rn' 3,2n1, 5.43 3.5/'il. 1.0:i 8.H9 7.00 10.02 s.oo 6.48 6.oo 
24-77 ,48 1.56 ti,04, ') 461 28,76 22.90 
24-78 .14- 1.i0

1 
1.841 i:64/ ··i~2 ··s:ot·2.·:94 °t6:99 7.00

1 

9.!!3 8.00 ·;4:01 ··4:00 
2479 1.28 1.261 :l,54 2.461 4.72 3.5,j, 3.10 8.27 s.oo 11.37 9.00 *7.03 6.00 

ii l I 

* I'otash largely sulphate. t Below guarantee. 
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DESCRIPTff~ LIST OF STATIOX SAMPLES, 1900. 

l\lanufucturer, place of bu,;ine,;s an<1 braml. Sample<1 at 

I NA'l'ION,\L FEl{TILIZ1n:. co., BRIDGEPORT, coNx. 
2485!C1Jittenden's Ammoniated Bone Plw::,pliate .................. 

1

IPresque l8le ... . 
248H Chittenclen'::, Co111plete I<'ertilizer ........................ II<~ort I-airfield .. 
248i Chitten<len's Market t~arden l<'ertilizer . . . . . . . . . . . , Pre:;que hle .... 

'.'.EW EXGL\'.'.D Fl£1HlLIZER co., BOSTOX, l\fASS. I 

2-188 New l<~nglnnd Corn Pho8plrnte .................................. Bangor. 
2489 New Englan<I Potato Fertilizer ................................. !l'ortlHJHl .....•. 
255d New ,~11glan<l Potato I<'ertilizer ...........................•..•... i Bangor ........ . 

S. G. OTIS, HALLOWELL, M AIXE. 
2490 Otis Potato Fertilizer ......................•...•....•........... Houlton ....•..• 
2491 Otis See<ling Down I<'ertilizer. . . . . . . . • . . . . . . . . . . . . • • . • . . . . • . . Skowhegan .... 
2492 Otis Superphospllate. . . . . .. . . .. . .............................. North Deering. 

P,\CIFIC GUANO CO., ROSTON, l\IASS. 
2493 Pacific Guano Co.'8 Gnt::,s and Grain Fertilizer ........••.•••.. Bangor ....... .. 
2494 Pacific Guano Co.'s Xob,;qne Guano ........•.........•••..•.... l'ortlund .....•. 
2495 Pacific Guano Co.'ti Potato Special. .......................... Bangor ......• 
249H Pacific Guano Co.'s Soluble Pacific Guano . . .. . ... ... . . . . Portland ....•. 

PACKERS' UNIO:-.; J;'l<~RTILIZl<~lt CO., NEW YORK, X. Y. 
24\li Packers' Cnion Animal Corn J;~ertilizer .......................... R:tl<1ingto11 ..•.•• 
24981 Packer:;' Gmon Economical Yegetal)ie Guano ................ Edtli11g·to11 •.... 
24i.l!Jirackers' Union High Grade Potato l\lanure ..................... ~~ddington .... . 

2/\001 Pn.ckers' Union Univer8al Fertilizer ......••....••.••.....•.... E(l<1ington ..... . 
25551 Pnckers' Union Uni ver,:ial J<'ertil1zer ........................... Bangor . . .... . 
~501• L'acktirs' Uni.on Wllcat, Oats aiHl Clover I<'ertilizer ............. l·.ddmgton .... . 

PA JUIEXTl<_:R & l'OLSEY f<'ER. CO., PI<.;ABODY, l\IASS. 
2i\02 Parmenter & Pol,;ey Fertilizer Co.',; Special Potato Fertilizer Pre1,que hle .. . 
2503 Plyrnoutll Rock Bran<l. . ....................••....•.............. Caribou. . ... . 
2504 P. an<l P. Potato l<'ertilizer ......••.....•..••...........•.••... PrP:,qtw hie .. . 
2505 Star Bnrnd :Superphosplrnte .................•.•...•......•.... Augusta 

ED\VI~ ,J. PHILBRICK, AUGUSTA, l\IAIXI<:. 
H Philbrick'ti Fertilizer - . . . . . . . . . . . . • • • • • . . . . . . . . . • . . . .... A ugutita 

PORTLAKD RE'.'.DERI~G CO., PURTLAND, l\IAIXE. 
0i Portlan<l Rendering Co.'s Bone Tank age .....•.............•. East Deering ... 

PROVINCIAL CHEM. f<'ER. CO., L't',1, ST. ,JOHN, X. B . 
.!oils Provindal Chemical l<'ertilizer Co.',; Potato Phosphate .••••... Presque I tile •.. 

THE QUINXIPIAC CO., BOSTON, l\IASS. 
2509 Quinni.piac Climax Pho,:iphate ................................. Ban got ....... . 
2510 Quinnipiac Corn l\Janure ......................................... Portla11<l. .•.••.• 
2511 Quinnipiac l'J1osphate.. .•.. .••• • .•••••••••.•••..••••..••....... Bangor ..•..... 

251)

1

Quinnipiac Potato l\Ianure ....................................... Portlanc) .••••.•• 
2~13 Qu~nn~p)ac Pota~o Photiphate .................................... Bango:· ........ . 
2014

1

Qumn-1prnc See<lmg Down l\Ianure ................................ Belfass .••••••••• 
READ FERTILIZER CU., X.KW YORK, X. Y. 

2515 Read',; Potato l\Janure ........................................... Caribou ........ . 
2.''>16

1

Read's Practical Potato Special. ............................... Buck,;port ..... . 
25li Read's Stantiar<l Fertilizer............ • • • • • . • • • • • • • •• •• • • • • • • • • . Bueksport. .... . 

2;,I8iRea<1's Sure Catch l<'ertilizer ................................ Rucksport ....•. 
25Hl Read'ti YegetniJle and \"ine Fertilizer ........................... Fort Fairfield .. 
2520\Rea<l's Sampson Fertilizer ...................................... Bucli:.tiport ••••• 
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AXALYSES OF STATIO:S- S·,DIPLES, moo. 
-------------~-~---

~ITROGEN. PIIOSPIIORIC ACID. POTASH . 

..: 
ill 

Total. Available. Total. ~ 
5 ...... ,::: 

ill 0 0 ,,.., ,::; B 0 p .:1 ::5 ;; 3 ::I .:1 ::I 

~ :0 i ::I·' ,::; ~ p ;.... ::I ,::: d 'S C: re d 

~2 ::I ;.... . ill 0 § ~~ 
;.... . ::I ;.... ::L.,.;i ::I d,::: .:; > a ~~ ::I d 

~ cd ~d 0 Js C 0 E 0 ::I ill 0 ::iill 0 ::I 
if) if)~ ..::;~ ~ if) ~ t;.; ·~;5 ;;., :.,i t;.; :., 

% % % 
ii 

% % % % %1 % 
%1 

% % %1 24851 .66 1.46 2.12 ~-65 I 8.34 6.47 1.97 (l.81 8.001 11.78 10.00 2.25 2.00 
2486 1.05 2.30 3.85 ,').301; 4.ss 2.84 :?.2ri +7. 72 8.001 10.01 10.00 6.14 6.00 
24871 LOI 1-56 2.57 2.45

1 

I 
3.56 2.82 2.111 6,3t, 6.00 8.48 s.oo: 5.68 5.00 

2488 .56 1.14 1.70 1.641'
1 4,89 fLHOi 8,79 I 11.43 D.t)OI 3.31 3.00 8.00

1 24891 .36 1.26 tLH21 1.fi4 4.5.'i 2.8.11 7 .3H 7.0(), 10.3:-, s.oo, *4.00 4.00 
2558I .52 1.4H 2.01 l .64i, 2. 181 4.4-!l 6,67 7.001 8.20 s.oo/ *4.47 4.00 

2.06I 2.()611 
I 

10.00I 24HOi 1.12 .!J4 /\.6.'l 2.m[ 8.54 8.00 10.'il 3.16 3.00 
24!!11 6'' .52 

ttrn 1.251. 5.57 2.6G S.23 8.001 ](J.73 10.00 2.40 2.00 
2492: 1.02 1.10 2.06: 6.14 2.221 8.3G 8.00, 10.75 10.001 1.75 1.50 I 

1.241 
I I 

24!)3 • 44 .so s-v 4.24 4.20I 8.-iH 7 .001 . 10.87 s.001 1.36 1.00 
2-!941 .51 .72 1.23, 1.o::l i 4.62 :LSII 8.4:3 ;:~~I 11.76 !l.00 2.22 2.00 
24951 1.12 .H6 2.os1 2.05l 1 5.8\-l :Ul !l.00 11.501 9.001 t2.97 3.00 
24D6 1 1.17 .!)6 2.1:31 2.on, 5.\)4 2.4:3 8.37 8.001 10.70 H.00; 1.H3 1.30 

I 
11.81

1 

10.Gol 24971 1.22 1.40 2.fi2 2.4i 6.62 3.41 10.0fl D.00 2.361 2-00 
2.J.H8i .51 .rn tl.21 1.25 i 5.64 ~Jti :?.l;'.J 8.78 6.00 11.47 7 .oo 3.25 ,LOO 
2-iH!li 1.24 1.06 2.30 2.00 5.SG l.32 \),l(j s.oo, 10.fl8 9.00 6.13 6.00 

2500! .71 ,42 1.13 8·) 5.08 3.64 2.ii~ 8.72 8.00 11.26 9.00 t3.G7 4.00 
:2555 1 .57 .70 1.27. .82 I 4.81 3.71 :?.7~ 8.52 s.oo 1 11.30 9.00 t3.97 4.00 
25011 ..... ....•. 1 .....• i 5-1-i 5.Go l.7:3 po.so 11.00 12.53 12.00 2.14 2.00 

I I I 

2502[ 1.79 1.70 8.4\ll 3.29 3.55 G.10 1.17 9.65 8.00
1 

10.82 9.00 7 .47 7.00 

25ml 
1.44 1.4/i 2.90, 2.47 2.81 6.4H [.SS 9.30 8.00· 11.18 9.00 5.11 4.00 

2504 .7\l 1.18 1.97] U!) 4.00 3.\l4 l.41. 7 .H4 G.Orn ~J~! 7 .oo tli.661 6.00 
2505 .73 1.22 1.))5: 2.8] 5,4,'3 I.Hi s.24 7.00 8,0(J 3.271 2.50 

250GI .61 1.02 tLH3I 2.00 3.22 4.40 ·2.-iO 7 .G2 7 .oo 10.021 9.00 6.34 5.00 

25-07 .88 3,9fi 4.84. 4.54: .371 9.27 6.27 9.64 •••••• 1 15.\Jl 16.65 ······1······ 
2508 2.33 .88 3.21 9 Sf< I 7 .451 2.:!2 :3.Sli 9.67 8.00 13.53 ...... t4.76, 6.50 

5.341 
: 

I 

25091 37 1.10 1.47 1.03 I s.m 1.s:i 9.2,'i 8.00 11.os 9.00 2.58/ 2.00 
2510 ].0:2 1.10 2.12 2.0G 5.41 4.2f) 2.42 \l.GG 8.00 12.08 \l.001 1.75 1 1.50 
25111 .H4 l.70 2.64 2.47 5.\l,5i 3.!)4 :.l.OH 9.8ri 9.oo, 11.\JS 10.001 2.24 2.00 

I 
2512! 1.31 1.18 2.49 2.47 4.20. 4.10 .\J2 8.30 G.oo! 9.22 7 .001 5.501 5.00 
2,5131 1.00 1.18 2.18 2.05 · 4.Sfi/ 5.38 1.4:-1 1n.24 s.oo 11.72 9.00, 3.20 3.00 
9 514 .20 l.Oti 1.26 1.03 5.421 2.55 2.44 t7.\J7 8.00; 10.41 9.00 tl.97: 2.00 - I 

! 

10.60 1 25151 1.02 1.34 t2.36 2.47 : 3.44 3.911 1.47: 7 .3,i G.00 S.82 7 .oo 10.00 
2516 .rn .92 1.08 .s:3 I 2.45! 3.(;(i .H,11 6.11 4.00 7.0G /i.001 8.29i 8.00 
25171 .23 .86 1.0\l .83 I 5.611 2.H, 2.:)5 8.58 s.oo 10.93 9.00, 4.23 4.00 

I 

2."ilSi .•••.. ··•••1••· .. 2.41 4.20 1.1;-1 tG.Gl 10.00 8.25 n.oo 4.18 2.00 
25rn:· .S:! 1.26 9 OR: 

~-0~ I 5-76/ 2.s:r ~.HJ; 8.fH 8.00 10.95 • n.001 t5.S5 6.00 
25:W! .-12: 1.4-i tl:b61 _.();:, : 4.54, 2.55[ LUI t7 .on 8.00 8.G!J 9.001 4.(il 3.00 

I I I I I 

* Potash largely sulphate. t Below guarantee. 



126 J\TAlNE AGRICGLTVR.-\L E:\:PERDIE~T ST.-\TIOX. 1900. 

DE:-3CRI PTI\'~_: Ll:-,T OF ST.\Tl( >X S.\ :\11' LES, 1900. 

l\1mrnfacturer, place of Jm,,ine:-:,: and brand. Samplel1 at 

I 

I 

THE RU:-3SIA CE:\IE~T CO., GLOUCESTER, 1\IASS. ! 

2521 Essex Complete l\lanure for Corn, Grain a11<l Gm:,:~ ........... i Bangor. 
2522' Essex Complete 1\1 anure for l'otatoe,;, 1-{oots arnl \ egeta!Jles. · I Bangor ....... . 
25231 Essex Corn Fertilizer ............................................ ; Bangor ....... . 

2524
1

1Essex Potnto Fertilizer ........................................ 1, Bangor ....... . 
2525 Essex XXX Fish and Potash. . . . . . . . . . . . ....................... :I Bangor . . ..... . 
252Gj l\larne State Grange Che111icals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bowdoinham .. 

252, :\Jaine State Grange Potato l\lanure .......................... I Bow<loinliam .. 
2528 l\laine State Gnmge Se,~<1ing Down FertilizPr. . . . . . . . . llowdornha111 .. 

SAGADAHOC FERTILIZER CO., BOWDOI~JIAM, l\lE. 1

1 

2529 Dirigo Fertilizer. - ....................•••......•..............•.... : Bangor ....... . 
2530 l\lerryrneeting Superpl10:sphate .......................... ······••I Bangor ........ . 
2531 Sagadahoc Special Potato Fertilizer ........................... Bangor ....... . 

25513 Sagadahoc Special Potato Fertilizer ............................ I Bnw<loinham .. 
253~ Sagac1ahoc Super phosphate....................... . .......... j Bango1: ....... . 
2551 Sagadahoc Superphosphate ...................................... 

1
Bow<lornham .. 

2533 Yankee Fertilizer . . . . . . . . . . . . . . . . . . ....................... : Bangor ....... . 
STA~DA RD FERT[LIZER CO., BOSTO~, l\IA::-iS. 

2534 Stanclarcl A Brand ............................................... Portlan<1 ...... . 
25::15 Standanl Complete Manure ..................................... Bangor ........ . 
2536 Standard .l!'ertilizer ........................•....................... -1 Portland ....... . 

253i Stanclard Guano .................................................... Bangor ........ . 
253S Stanclar<l Special for Potatoes .................................... Bangor ........ . 

,JOHN WATSON, HOULTON, l\IAIN.K 
2539 Watson's I 111proved High Grade Potato l\lannre .....•.••...... Houlton ...... . 

WILLIAl\18 & CLARK FERTILIZER CO., BOSTON, MASS. 
2540 Americus Ammoniatecl Bone Superphosphate ................. Portland ....... . 
2541 A rnericu:s Corn Phosphate . . . .. . . . • . .. . . . . . . . . . . . . . . . . . . . . . . . . . Bangor ....... . 
2542 Americus Potato Manure ................................•...•••.. ,

1

. Portland ...... .. 

2543 Royal Bone Phosphate for All Crops ............................ Bangor ....... . 
2544 Williams & Clark Fertilizer Co.'s Potato Phosphate .•....•..• · I Portland ...... . 
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AXALYSES OF STATlO:S- S.\l\IPLES. moo. 

:'.S'JTROGEN. I PHOSPHORIC ACID, 11 POT \SH 
I II ______________ \ill -I· . 

I 
Total. ! A Yaila llle. [ Total. I 

, ___ ,I I ;;S_, 

I ..S;..: ' ,::; I 
[ '§~ -::: ~ I ~ t ~ I -:: 2 -::: 2 = ~ 
I 
~ ~ ~ @~ I ~ ~ c; , § ~r:: ~ ~i I .... i::: 

~ ~ ~ II C O £: r2 ~ ~ r~ ;;: ~ I ~~ a I..:;.;:::; i "" ::.,.., w ~ ~. - - -
----'---~------'------------'--------'-------------~----'-------'---------

2521 ! o/~ 94 r~9ol r~841 
u:

1 

ui1 2522 .54 
2523' .59 

2524! 
252,5 1 

25261 

25271 
2528 

2529 
2530 
2531 

2556 
2532 
2557 
2533 

,47 
.86 

1.14 

.90 

.16 

U3! t~: 
1.70', 2,84 

,781 1,68 
1.441 1.60 

.18 1.401' 1.58 

.83 .46 1.29 

.33 1.001 ti .4] 

,78 
.94 .84 
.56 

.681 tl.46 

.98 rl.92 

.!l6 tLS0 

.46 1.02 

2534 .50 .78 1.28 
2535 2.48 .86 3.34 
2536 1.10 1.22 2.32 

~.oil 
3.7ol I 
2.001 

2.001 
2.10 
2.501 

I 
l .50i 
1.501 
1.50 1 

1.20 
2.40 

I 

2.401 
2.05 
2.051 

.401 

.821 
3.30, 
2.06 

2,99 4.£18 
4.00 4.30 
5,70 3.18 

3.24 
'i,17 

%1 8.47 
8,151 

tS,77i 

tt~~:I 
9,35 

10.96 
t6.86 

% 
7.00 
7 .oo 
9.00 

9.00 
9,00 
s.oo 
9.00 
7,00 

3. 80 6. 12 3. 50 
3,03 7 .61 5.00 

.{i2 9.28 !l.50 

,fi4 9.36 6,50 
~1.51 8.49 6.50 
:i.o:-:; 9,07 6.50 

,6() t5,20 5,50 

% II% !!I% II% 
10.90_ 1 9.50 10.11 \J.5o 
11.~3 9.?0

11 
*~-6\ll 8.50 

13,b8l 10.o0
1 

l 3.41 3.00 

13.481 10.50 I 6.2, 5.oo 
15.43[ 12.00 1 2.821 2.25 
13.95

1 

12.00 ,

1 

5.44 4.00 

14,201 12.00
1 

tll-16112.00 
1-i.0.3, 13,001 t5,47 5.50 

9.921 9.00i 4,231 3.,5 
IO.Ml 9.00 3.14 2.00 

9,901, 9.50 9.641 7 .oo 

10.00 9.50 g,-;3
1 

7 .oo 
11.00 10.00 4.21[ 4.00 
11.15 10.00 4.60' 4.00 
5,86 7 .oo 4-.90 1.50 

:1.42 7 .1)7 7 .oo 11.39 !).00 
L.~ll 1 8.30 8,00 10.21 9.00 
2.12 8,88 8,00 11.00 9,00 

1.58 1.00 
7 .15 7 .oo 
2.69 1.50 

2537 .57 .66 1.23 1.03 4-.56 3,85 :1.2s s.41 8.oo 10.69 9.oo 2.33 2.00 
2538 .94 1.26 2.20 2.05 5,69 3,79 :i.12 9.48 8.00 11.60 9,00 3.14 3.00 

2539 1.12 

2540 1.38 
2541 .62 
2542 1.00 

2543 .38 
2544 1.24 

1.60 t2,72 3.00 

1.20 2,58 2,47 
1.581 2.20 2.06 
1.:01 2.10 2.06 

. 12 1.10 1.03 
1.121 t2,36 2.47 

,67 5.17 

5,67 
5,89 
5.21 

5.80 
3.82 

* Potash largely sulphate. 

J.\15 t5,84 6.00 7,79 7,00 t4,97 5.00 

9.67 9.00 11.57 10.00 
9.44 8.00 11.49 !J,00 
s.,8 8.oo 10.93 9.oo 

9.42 8,00 11.26 9.00 
6.14 6,00 8.67 7,00 

t Below guarantee. 

2.00 
1.50 
3.00 

2.00 
5.00 



128 ~IAINE AGRICGLTGR~-\L EXPERIMENT STATION. 1900. 

DESCRIPTIVE LIST OF ST A TIOX SA:\IPLES, moo, CARRYIXG 0~ THE 
PACKAGE A GUARAXTEED ·\::'\ALYSIS DIFFERING FROM THE CERTI­
FrnD STATEl\IEXT FILED WITH THE ST.A'I.'IOX DIRECTOR. 

Bram1. Sampled at 

I I 

2408[ Elanclrnr<1's Fial1, Bone ant1 Potash ............................. 1 Houlton .••..••. 
240\ll Blanchar<l's Grass an.'.l Grain l<'e1.·tilizer .......................... ,Eastport ...... ~ 
2410 Blanehanl's Grouru1 Fish Scrap ................................... '[Eastport ....•• 

2411 Bowker's Corn Phosphate ..•.............................•........ ,Bangor .......•• 
2413[ Bowker's Farm and Garclen Phosphate .......................... Portland ..•.••• 
2415) Bowker's Hill ancl Drill Phosphate ...........................•. ', Bangor ........• 

241ii Bowker's Potato anll Yegetable FertiliZfff, ..................... Bangor ....... .. 
2418: Bowker's Potato and Vegetable Phosphate .................... 

1 

llelfast .......•• 
2423 1 Bowker's Ten Per Cent Manure ................................. Houlton ...... .. 

\ . . I I l 2i25'Stockbndge Corn and Gram l\ anure ............................. 1 Portlanc ..... .. 
2426 Stockbri<1ge Pea and Bean l\lanure ............................. 1 P,angor ........ .. 
242i,Stockbriclge Potato and Vegetable l\Ianure .................... 1

1

Portland ...... . 

2545;Stockbric1ge l'otato anl1 Vegetable l\Ianure ..................... \Bangor. 
2c12s:stockbriclge_ Seecling Down Manure .............................. 1Bangor. 
24321 Bradley's Niagara Phosphate ..................................... [ Bangor. 

243il Bay state Fertilizer G. G .......................................... i Bangor ........ . 
2444 Clevelanll Superphosplrnte ....................................... i Portlarn1 ...... .. 
2Hfi' E. Frank Coe's Celebratecl Special Grnss ancl Grain Fertilizer!Bangor ....... . 

I 
2446 E. Fran I, Coe's Columbian Corn Fertilizer ..................... 1 P,irtlaml ...... .. 
2Hi I'.:. Frank Coe's Columbian Potato Fertilizer .................... • Bangor ........ . 
244S'E. Frank Coe's Excelsior Potato l<'ertilizer ................•.... 1 Portlancl ...... . 

2HB, E. J1'rankCoe's High Grac1e A rnmoniated Bone Superphosphatel
1

Portlanc1 ...... . 
24,j0,E. Frank Coe's High Grade Potato Fertilizer .................. Bangor ........ . 
2!51, E. Fn111k Coe's Xew Englanc1er Corn Fertilizer ................. ,Portlanc1 ...... . 

2452,, 1<:. Frank Coe's ::'\cw Englall(lcr Potato Fertilizer ............... 'I Bangor ..•..•••• 
245:3:E. Frank Coe's Prize Brancl Grain anc1 Grass Fertilizer ........ .Portlanl1 ....... 
2454'1E. Frank Coe's Rell Braud Excelsior Guano ..................... iPorllanc1 ......• 

2!5.'i E. Frank Coe's Special Potato Fertilizer ......................... !Bangor ........ . 
2550 E. !<'rank Coc's Spcchll Potato Fertilizer ........................ I Portland ..... .. 
24.56:E· Frunk Coe's Stanclarcl Grade Am'd Bone Superphosphate .. Bangor ........ . 

24,'ii Crocker's A mmoniaterl Corn Phosphate ........................ Belfast .•••••••• 
2460 Crockcr's Potato, Hop an<1 'I'obacco Phosphate ................. Bangor ........ . 
255LCrocker's Potato, Hop anc1 Tobacco Phosphate ................ Belfast ....... .. 

246:.! Cumberlaml Potato Fertilizer .................................... Portland ...... .. 
2552'Cuml)erlt.mcl Potato Fertilizer .. . .. .. •. . .. . . . . . . .. ........... Bangor ........ . 
2464 Cumberland Superphosphate ..................................... Bangor ....... .. 

2466 Elwell's Excelsior Potato Guano ................................. Presque Isle .. . 
246i Great Eastern Dissolve(l Bone .................................. Rnngor ........ . 
2468 Great Eastern General Fertilizer., .............................. Bangor ...•••••• 

24G!J,Great Eastern Grass antl Oats Fertilizer ........................ Belfast ......... . 
24il_Great Eastern ~orthern Corn Special ............................ Belfast ......••. 
24i2·Great Eastern Potato !Ianure .................................... Bangor ......•.• 
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AXALYSIS OF STATIOX SAMPLES, moo, CARRY[~G 0~ 'rHE PACKAGE 
A GUARANTEED ANALYSIS DIFE'ERl~G FRO::\I THE CERTIFIED STATE 
1\IE~T FILE:D WITH THE STATIO~ DlRECTOR. 

NITROGEN. 

;... 
(l) 

i :::, 
s 

C) g g Q 
(l)q::; (l) ..., ,,.... ~-.:: 'O 
_::...., 

:§ 
c;l;... <:<: l:ll 

.:: ;.,.(l) ;... c:l 
::! =c..i c;l:::, 

c:l 0 ::! ,.... p,.., 
U2 ~ :, 0 00 

I I 
1· 

% % % I 24081 3.40 3.00 4.47 
2409 3.80 4.47 4.47, 
24101 3.68 4.00 4.47: 

11 

2411. L63 1.60 1.501 
24131 L66 L50 l.fiOi 2415! 2,26 2.25 2.10 I 

24171 2,51 2.25 2,251 
24181 1.66 1.50 1.501 i 

24231 ,82 ,75 .821 
I 

2425 3.02 3.00 3,00
1 242(i 1 2.20 2.00 2.00 ; 

24271 2.84 3.25 3.20, i 
I, 

25451 3.36 3.25 3.:W' 

§ml 2,05 2.50 2.:?5 
L15 .82 ,82! 

24371 2.li 2.06 L85! I 
2444, 2.07 2.03 2,0311 
2445) LOS .80 .801 

I 

2446 1 1.19 1.20 1.20 
244i1 1.42 1.20 1.20 i 

2448/ 3.ll 2.40 2.50i, 
I 

~!t~i 1.97 1.85 1.85 I 

2.46 2.40 2.40 I 

2451! .96 .so .so i 

24521 L03 .so .so,! 
2453 ........ ······· : 2454; 3.43 3.4.0 3,50 

2455 1.78 L60 L65 
2550 L78 L60 L50 
2456 L37 L20 L25 

2457 2.)5 2.05 2.05 : 
2460 1.98 2.05 2.05, 
25511 1.81 2.05 2.05 

24621 L91 2.06 2.06 1 

2552! 2.24 2.06 2.06 
2464 2.14 2.06 2.06 

2466 2,66 2.8s 2.s8 
24(i7 ........ . ...... 
2468 1.02 ,82 .82 

2469 ........ . .. 
2471 2.12 t~gl 2.06 
2472 L94 2.00 

I I 

AVAILABLE TOTAL 
PHOSPHORIC 

ACID. 
PHOSPHORIC POTASH. 

ACID. 

~ 
(l) 2, 
(l):i:; ...,,,.... 

~~ ,:::;; 
.:: 
::! c::.J 
0 p..., 

[a;, ~s I 
I 

% I % 
3.221 8.00 
3.41 3.00 
3.65 3.00/ 

8.32 1 7 .00 1 

9.,41 8.001 
8.90i 9.00 

9.62! 8.00: 
10,481 8.001 

6.981 6.001 

9.891 8.00, 
7,16 (l.00, 
7, 16 6.00: 

7 .861 6.00 
8.01j 6.00 
8.31 7 .001 

9.65: 8.00 

t~~i 8.001 
8.501 

9.061 8 .. 'iO 
9.24 8.50 
7-401 7.00 

8.68 n.oo 
7,9})1 7.00 
8.44 7 .50' 

11,071 7 .50 
10.3(i, 10.50 

8.5(il \I.OU 

S.69: s.oo: 
8.5u[ s.oo 
9.89 s.oo 

9.051 s.oo 
9.03 s.oo 
8.99 8.00: 

8.74 1 s.ooi 
f).211 s.001 
9.05 s.oo, 

I 

6.13 5.50 
13.15 H.00 1 

8.9] 8.00 

10.r; 11.00 
9.04 S.00 
S.81 8.00 

I 

(l) 
I 

<:,) ..., 
I ~E 

~ ~--
~ c; 

--

1: 
)(,.: 

"' 

8.00 
9.00 
9.00 

9. 00 
8.01) 
6,1)1] 

7 ,()1) 

6,1)() 
6.00 

fi.00 
8.()(1 

7 .oo 
s .. 5(1 
8.0(1 
9.00 

S.:'iO 
s.oo

1 8.00 

().()( 

7 .0( 
7 .5(· 

7.0(• 

I ;: 

i 5 
r... 

% % 
8.53 4.00 
!.06 4.28 
4.18 4.00 

~ fl % : % % 
5~151 ! 3.15! 3.00, 6.00 
5.1511· L30: 2.00, 3.00 
5.151 .891 LOO/ * 

10.22 9.00 10.00 i 2.49, 2.00, 2.00 
1·) rn 10 oo 11 oo I 2.26I 2.00, 2.00 
1i:4s 12:00 12:00 , 2.30: 2.00 2.00 

12..'i2 10.00 11.00, I 4.5sl 4.ool 4.oo 
12.60 10.00 11.ool' 2.M 2.00 2.00 
10.3s s.oo s.oo] I 10.44, 10.00 10.00 

11. 11 10.ooi 10.001 I 7 .o, I 6.00
1

, c.oo 
11.28 s.001 * :, 11.59: 6.00, tl.OO 
s.65 7.001 8.oo!: 9.92 10.00 10.00 

n. 13 7 .oo[ s.001- 10.23 10.ooi 10.00 
10.'i0 10.00 l(J.00 

1

, 10.22: 10.00 10.00 
10.00 s.oo, s.ool 1.351 1.08 Loo 

12.os 9.oo 10.001 2.08\ 1.50 2.00 
]().!JS 9.(1() 10.001! l.S'il 1.50 1.50 
12.40 * 10.00 

1 
2.os L25 1.25 

12.3/'il * 9.50
1
,! 2 551 2.50 2.50 

11.,5: * 10.00 11 2.s1
1 

2.50 2.50 
9.601 * 11.00

1 

/ 7 .55 s.oo s.oo 

10.4fi'l * 11.00 1 2.72i 2.25 2.25 
]().12 (1.001 6.70' 6./'i() 6.50 
11.51. * s.oo[ 3.18

1 

3.oo 3.oo 

10.:W i 

10.681 ;ll< 8.001 I 3.(l]: 3.00 3:()0 
13.71·1 * 12.00 i 2.2HI 2.00 2.00 
10.49 10.ou

1 

I 6.31 6.01) 6.25 9.ou; 

8.(1(1 : 
:-.(1(1 
~I, (1(1 

S.(10 
b.(1(1 
::- .(1(1 

8.0(1 
\1.00i 
ti.OIi 

Hoo, ~.Ol)i 
11.00 

S.O•l/ 
t,.IJ,_\ 

10.Sfi * 10.00j 3.79i 4.00 4.00 
10.56110.00 10.50 8.89 4.00 4.00 

12.5\l * ]1()0 .. 000°1:11 :_·.60'06' 2.25 2.25 
10.60[ 9.00 1.50 L50 
10.,5

1

i 9.0G 10.00i, 3.26
1
, 3.25 3.00 

ll-16 10.00 10.00,

1 

3.42 3.25 3.00 

10.42, 9.oo 10.00I 3.1, 3.oo 3.oo 
ll.ii51 \l.00 11.00 3.151 3.00 3.00 
11.3S 9.001 10.00 2.32 L50 1.50 

6.-!S * I * 10.fiS 10.00 10,00 
]4.08 14.00 16.(10 ............... .. 
1L54 s.oo 10.00 3.71 4.oo 4.oo 

11.% 11.00 12.00 
10.\JS 8.00 9.00 
10.76 s.oo 10.00 

I 

L97 2.00 2.00 
1.51 1.50 L50 
3.38 3.25 3.00 

* Not guaranteed. 



130 MAINE AGRICULTURAL EXPERIMENT STATION. 1900. 

OESCRIPTIVI<~ LIST OF STATIO~ SAl\lPLES, rnou, CARRYIXG ox THE 
PACKAGE A GUARA~TEED AXALYSIS DIFFERING FR0'.\l THE CERTI­
I<'IED STATEl\lE~T FILED WITH THE STATIOX DIRECTOR. 

BrmH1. Samplecl at 

2553 Great Eastern Potato :.Uanure .................................... Belfast ..••..... 
2476 Swift's Lowell Fruit ancl Vine Fertilizer ....................... Portlan<l ..•.... 
2477 Swift's Lowell urouml Bone ................ _ .................... Bangor ........ . 

24~5 Chitten<1e11's Arnmoniaterl Bone Phosphate ................... Presque Isle .. . 
2,t86 Chittenrlen's Corr,plete l<'ertilizer .............................. F·ort Fairfield .. 
24i-l6' Pacific Guano Co.'s Soluble Pacific Guano ...................... Portland ...•... 

2506 Phil brick's Fertilizer ........................................... Augusta ...••.•• 
2507 Portland Rendering Co.'s Bone Tankage ....................... East Deering .. . 
2508 Provincial Chemical l<'ertilizer Co.'s Potato Phosphate ........ Presque Isle .. . 

2509 Quinnipiac Climax Phosphate ................................. Bangor ........ . 
2iil0 Quinnipiac Corn l\lanure ......................................... Portla11l1 ..... .. 
2518j l{eacl:~ Sur~ Catch Fertilizer ...................................... Bucksport ..... . 

2iil9 Rearl's Vegetable and Vine Fertilizer .....•••••••...........•.••. Fort Fairfield .. 
2520 Read's Sampson Fertilizer ....................................... Bucksport ..... . 
2521 Essex Complete Manure for Corn, Grain and Grass ............ Bangor ........ . 

2ri23 Essex Corn Fertilizer .............................................. Bangor ...••.••• 
2524 Essex Potato .l<-,ertilizer.......... . . . . .. . . . . .. . . .. . . . . . . . • • . • • • . . Bangor ........ . 
2529 Dirigo Fertilizer ......•....•. , ..................................... Bangor .•••••••• 

2530
1 
l\lerrymeeting Superphosphate .................................. Bangor ........ . 

253~1~agatlahoc Spec~al Potato ~ert!l!zer ............................ Bango1: ........• 
2556,Sagaclahoc Special Potato .I< ert1llzer ........................... Bowdomham .• 

2532[Sagadahoc Superphosphate ...................................... Bangor ........ . 
25?JiS,agadalwc s1:-1?erphosphate .....•..•••• ,. . . . . . . . . . • • . . . . . . . . . . . . . Bowdoinham .. 
2533!1' ankee Fert11lzer .................................................. Bangor .•••••••• 

2536
1 
Standard Fertilizer ............................................... Portland .• , •••• 

253i,Standard Guano ......................•...•.••.••.••.•••.•......... Bangor .•••••••• 
254l(An1ericu1; Uorn Phosphate ...•••••.•••••.••.•••••••.•••• , ••••••••. Bangor .••..•••• 

2543/Royal Bone Phosphate for All Crops ............................. Bangor .•••.•••. 
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_.\:'\ALYSIS 01!' STATlO~ SAMPLES, moo, CARRYiXG OX THE PACKAGE 
A GGARA~TEr-m A~ALYSIS DfFFERI:S-G FROM THE C1'~RTIF1ED STATE-
1\IEXT FILED WITH THE STATlO~ DIH,ECTOR. 

NITROGEN. 
AVAILABL~~ 

PHOSPHORIC 
ACID. 

TOTAL 
PHOSPHORIC 

ACID. 
POTASH. 

% 
25.'>3 :.:.oo 
:!476 3. rn 
24,7 2.04 

2485 2.12 
'2486 3.35 
2496 2.13 

2ii06 1.63 
·2507 4.84 
2508 3.21 

2509 1.47 
2510 2.12 
2518 ..•.•.. 

2519 
2520 
2521 

2523 
-2524 
2529 

2530 
2531 
-2556 

2/i32 
-2657 
2533 

2536 
2537 
2541 

2543 

2.08 
1.86 
3.84 

2.13 
2.03 
1.58 

1.29 
1.41 
1.46 

l.!'!2 
1.80 
1.02 

2.32 
1.23 
2.20 

1.10 

I 

% I 

t~~I 
2.c16I 

I 

1.651 
3.30 
2.061 

2.001 u:1 

% :I% I% II 

2.ooi 11 s.8_ s,_ s.oo 
2.4,.1 S.\JfJ 1 i .00 1 

* • ..... I 5.oo[ 

1.851 9.81 ~-.00(0)1· 
3.70! 7 .72i 0 

2.06 1 s .37 s.00 1 

2.50
11 

7 .621 7 .oo 
* l 9.M * 
3.09! 

1 

n.6, 8.oo 

1.03 1.25! 1· 9.25) s.ool 
2.06 2.06 !l.66 S.oo: 

.•...•.• 
1 
I 6.61110.00[ 

2.05 1.](J;i s.61 s.oo' 
2.05 1.651 I 7 .(I\) s.oo 
3.70 3.70:: 8-~:1 7.00 

2.00 2.001 I s .• , 1 9.oo 

t~g t88) t~~I t~;: 
1.20 
2,40 
2.40 

2.05 
2.05 

.40 

2.06 
1.03 
2.06 

LOO 

1.2511 7 .61! 5.00 
2 25 9 ')8 6.50 
2·')-! 9:36'1' 6.50 •• Qi I 

2.25! I 8.49: 6.50 
2.251 1 9.07, 6.50 

.s2I I 5.20[ 5.50' 

2.06' 1 s_ .8si' s.oo 
1.03'1' I 8.4] 8.QQ 
2.06] l'l.44 8.00i 

1.001 9.421 8.00 
11 

%1 % 
S.00 11.26 
t!.00 10.(,:! 
* [ 28.76 

~·.001 11.78 
8.001' 10.01 
s.oo , 10.70 

I 

7.00 10.02 

/oo ! lt~tl 
s.on 11.os 
8.0U 12.08 
t:i.0°11 S.25 

s.001
1

- 10.!15 
fi.00 S.69 
'7 .5(1 10.90 

'9.00 , 13.88 

9~001 lM 
s.oo I 10.64 
8.00 9.90 
s.oo ! 10.00 

9.00j 11.00 
9.00, 11. 15 
* I I 5.86 

s.oo! I 11.00 
s.oo 10.69 
9.00 I ll.49 

7.ool 11.26 
1, 

*Not guaranteed. 

r~oo( r~ooll ~\) r~25 ra')5 
zt~8I 9;ooll .~:~~[ •. ~:::i .. ~::o 
10.ooi 9.ooj i 2.25 1 2.00 2.00 
10.001 10.00: 6.141 6.00 6.00 
ll.OOi 10.00lj l.93 1.50' 1.50 

!LOOI 9.00 II 6.341 5.00, 6.00 

Hi;
55

i : :
1
··4:7i3f ·5:50

1

··6:50 
9.0011 9.00 ·1 2.581 2.00 2.00 
\J.00_ Hl.00 1.751 1.501 1.50 

11.001 7.00 i 4.18 2;(10, 4.00 

9.00
1

1· 9.ool 1 5.85
1 

o.oo 6.oo 
9.00 7.0011 4.611 3.00 1 4.00 
9.501' 10.00' 10.11 9.50 9.50 

10.50 11.00 I 3.41 3.00! 3.oo 

10 .. 50.1 n.ool] o.27 53 ._~
1
05 i 5.oo 

9.oo'I 9.oo i 4.23 
1 

4.50 

9.oo * l 3.14 2.00: 2.50 
9.sol 9.oo.

1

- !il.64 -: .001 s.oo 
9.50 9.00 9.73 7 .oo 8.00 

! 
10.001· 10.00 i 4.21 4.00i 4.00 
10.00 10.00 I 4.60 4.00I 4.00 
7.00: 6.001 4.90 1.50 * 
9.00! 10.00 2.69 1.50; 1.50 
9.ooi 10.00 i 2.33 2.00' 2.00 
9.00; 10.00 i l.M 1

1 1.50 1.50 

9.00
1 

s.oo I 2.63 2.00
1 

2.00 
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DESCRIPTIYE LJST 01<' ::\L\XGFACTCRERS' SAMPLES, 1900."' 

::\lanufacturer, place of business and brand. 

I CLARK'S COVE YERTILIZER co., BOSTON, l\IASS. 
2390 Defiance Phosphate . . . . . . . . . . . . . . . . . . . . . . . . ..................................... . 

! GREAT EASTERN FERTILIZER CO., RUTLAND, V'I'. 
2395 Great Eastern High Grade Potato Manure ....................................... . 

PROVIN'CTAL CHEMICAL FERTILIZER CO., Lll\IITED, ST. JOHN, N. B. 
2392 Provincial Chemical Fertilizer Co.'s Potato Phosphate .•..........•............. 

'fHJ<J QUDlNlPlAC CO., BOSTON, .MASS. 
2393 Quinnipiac Climax Phosphate ................................................... . 

RUSSIAN CE1\1EN''I.' CO., GLOUCESTER, l\IASS. 
2396 Essex Odorless Lawn Dressing ................................................. . 

STANDARD FERTlLIZh:R CO., BOSTON, l\lASS. 
239.Jc Stanc1arc1 Co111plete l\lanure ...••..•.....................••..•........••....•••••••.• 

-2390 

-2395 

-2392 

2393 

2396 

-2394 

% 
.40 

2.38 

1.99 

.39 

3.9-2 

2,40 

AN'ALYS!i;S OF :\IAXUFACTURERS' SAMPLES, 19(!0.* 

% 
.ES 

1.00 

1.00 

1.06 

.12 

.90 

% 
1.()8 

3.38 

2.99 

1.45 

4.04 

3.30 

% I 

8". 
3.2~) 

2.S8 

1.03 

3.70 

3.30 

% I~-5.241 -· ,4 

4.87: 3.25 

8.4GI 1.25 

5.101 3.54 

1.181 4.98 
I 

7 .021 1.99 
I 

% 
l.48 

1.86 

3.64 

1.63 

1.04 

% % 
7 .98 7 .oo % 

9.46 
% 
9.00 

s.12 6.00 9.98 .••.• 

9. 71 s.oo 13.35 ..... . 

S.64 8.00 10.27 

6.161 6.00 11.03 

8.8Ii s.oo !l.85 

% I% 
1.591 1.0( 

10.64\ 10.00 

4.33 6.50 

2.911 2.00 

6./'i41 7,00 

7.56! 7.00 

*These goocls were rcceivell after the "'larch Bulletin was issuecl. 



DIGESTION EXPERIMENTS WITH SHEEP. 

J. l\1. BARTLETT. 

Several digestion experiments with sheep have been made since 
the last -work of this nature was published in the Station Report 
for 1898*, and the results are presented in the following pages. 
The larger part of the work was done in I 899, but a f e\v of the 
experiments were made in 1898 and the early part of 1900. 
The chief object of the experiments was to determine the nutri­
tive value of the several· fodders and feeds used in connection 
with feeding experiments and growing forage crops. 

The method followed ·was practically the same as has been 

used heretofore at the Station, namely: Each experiment cov­
ered a period of twelve days, the first seven being devoted to 
preliminary feeding, and the last five to the experiment proper 
during which time the pouches were attached to the sheep and 
all the excrement collected, dried, weighed, and sampled for 
analysis. The rations were uniform and weighed throughout 
the twelve days. The coarse fodders were finely chopped, thor­
oughly mixed to make them uniform, and a small sample was 
taken out each time the sheep were fed to make a composite 
sample for analysis. In most of the experiments three or four 
sheep were employed, but in a few cases only two .were used. 
Seven different sheep were used in all. The four used in 1899, 
not being very satisfactory, were replaced by other strong young 
,vethers in January, 1900. 

MATERIALS FED I:N" THE EXPERIMENTS. 

Clo;.!cr hay: Made largely of alsike clover cut early in July 
when nearly all the plants were in bloom. 

* Digestion experiments with sheep ha Ye been conclucten at this station since 
18:35, a11<1 tbe results are given in the Reports~for 1886, 1887, 188:3, 1S89, 1S90, 1S91, 1893, 
18l'l4, 1896, 1S!'l7 and 1S\'JS. The Report for l::!91 contains a description of the digestion 
room, stall-'!, harness, etc., used in tl1e experiments. 
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Cloz•er hay: Made largely of alsike clover, from same field 
as the preceding lot, cut about ten clays later when many of the 
plants were Pf:LSt bloom. 

Clover silage: l\fade from the late cut clover described above. 
The material was well preserved in the silo and when fed was in 
good condition, well relished by the animals. 

Com meal: Made from ordinary western corn,rather coarsely 
ground. 

Oats: Maine grown, medium quality, fed whole. 
Hay: Largely timothy, fed with oats. 
Oat and pea hay: Harvested when oats were in milk. The" 

seeding was r ¼ bushels oats and r .½ bushels Canada field peas to 
tr.f acre. 

Oat and pea silage: Same material as used for the hay, cut 
·when the oats were in the milk and run through the ensilage 
cutter before putting in the silo. 

Oat and z1etch hay: Made from ordinary oats and sand vetch, 
Vicia villosa, cut ,vhen the oats were in milk. Seeding, one 
bushel oats and one bushel vetch to the acre. 

Oat and vetch hay: Made from ordinary oats and spring­
vetch, Vicia sativa. 

Oat and pea hay: Made from ordinary oats and Canada field 
peas, cut when the oats were in milk. Seeding, one bushel oats. 
and two bushels peas to the acre. 

Hay: Largely timothy. 
Germ nieal: A corn product resembling gluten feed. 
Oats: Maine oats of first quality, very plump and heavy, fed 

\\~hole. 

Royal Oat Feed: An oat feed put out by the Akron Cereal 
Company. 

Kentucky .1.vlixed Feed: Wheat bran, adulterated. 



DIGES'tIO),'" E:XPERDIEX'tS \\'ITH SHEEP. 11-
.).)-

THE CO:\IPO~ITIO~ OF FEEDI~G STU~'FS USED I~ DIGESTIO~ EXPERI­
_ME~TS IN' 18!➔9. 

Q) 

<ii ~ 
;.. 

.0 
~~ :::o :.: i:: ~ 

§r§ ~ :v ~(:,) 
:,) 

"C co:: 
~ 

;..:.. 
~ .5 a 'ii C :::I fi :!= 

;.. ;.. ~ 
wi:: < ~ u ;,., 

I 
ON FRESH BASIS. % % % % % % 

Clover cut in early bloom ..... 4152 19.21 i .so 12.60 23.36 35.24 Li~ 

Clover cut in late bloom. ..... 415G lj .73 6.92 11.99 24.25 31:i.71 2.40 

Clover 1,1ilage .............. ····· 4160 78-84 2.20 2,56 7,87 7.n 8'' 

Clover hay ....................... 4163 19,2ti 7 .38 12.os 25.36 34.34 1.56 

Hay, mostly timothy ........... 4li0 11-81 5.1/2 9.24 26.76 44.12 2.15 

Oat and pea hay ············••- 41i4 14.50 7.99 14.41 26.84 33.69 2.57 

Oat aml pea silage ............. 4202 rn.so 2.05 3.34 8,75 10.45 1.61 

Oat and vetch hay ............. 4212 21.0:-1 5.49 7 ,71 26.]2 37 .20 2.30· 

Oat ancl vetch hay ............. 4217 20.00 6.07 8.51 24.93 37 .68 2.81 

Oat ancl pea hay ········· ..... 4222 25-08 5.93 10.31 
l 

25.01 31.45 2.22 

Hay, mostly timothy. ········ 4235 13.00 5.32 6,19 

I 

28.21 44.91 2.37 

Oats .............................. 4145 u.rn 2.92 12.5G 11 28 57 ,70 4.39 

Corn meal ...................... 4180 14,5;"i I.GO 9.63 2,18 69.17 2.87 

Oats ............. ················ 4234 13,lli 3.15 11.38 10.31 57 .06 4.9'1 

Ger111 rr1eal .......... -............ 422i 9.58 3.5i 22.(}4 21.45 32.26 10.20 

ON WATER-FREE BASIS. I 

Clover hay ( cut in early bloom) 4-152 ...... ~ . 9.6/i 15.5\l 28,91 43.62 2.2J 

Clover hay (cut in late bloom) 4-156 .... .... 8.41 14.57 2!IJ.4-i 4-4.63 2.92 

Clover silage .................... 4-160 . ....... 10.39 12.10 37 ,18 36.45 3.88 

Clover hay ....................... 4-163 ...... ~ . 9.14 14,96 31,42 42.55 1.93 

Hay, mostly timothy ........... 4170 .. .... (i.71 10.49 30-34 50.02 2.44 

Oat and pea hay ................ 4li4 ········ 9.35 16.85 31-39 39-41 3.00 

Oat ancl pea silage .............. 4202 ....... 7 .83 12. 74 33,40 39,fJO 6.13 

Oat anc1 vetch hay .............. 4-212 ······· 6,95 9,i7 33.10 47,26 2.92 

Oat ancl vetch hay .............. 4217 ······ i,59 10.64 31.16 4i,10 3.51 

Oat and pea silage .............. 4222 ······· 7 .91 13.76 33 38 41.99 2.96 

Hay, mostly timothy,_ ......... 4235 ....... 6.11 7.12 3:U3 51.fl2 2.72 

Oats .. ........................... 4145 ....... 3.28 14.0!l 12.70 64,9fl 4.94 

Corn n1eal ....................... 4180 .. 1.87 11 .27 2 55 80.95 3.36 

Oats ............... ............. , 4234 ..... 3.63 13.10 11.87 65,71 5.69 

Germ meal ······················ 4-227 ..... 3,95 25,37 23,72 35,68 11.28 
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DIGESTIOK EXPERDIEN"T 70-CLOYER HAY CUT IN EARLY 

BLOmI. 

I 
I 

FODDER. 

Early cut clover. 

FECES. 

Sheep I. ......... 
Sheep II .......... 

Sheep III ......... 

RATIO~S. 

Fed Sheep I 600 grams per day. 

Fed Sheep II 6oo grams per day. 

Fed Sheep III 600 grams per day. 

COl\fPOSTTIOX OF FODDER AXD FECES. 

I .. 
\YATER-FREE. 

i ~-- ----~-

~ 

§ ~ 
:::: 0 

i:: s '"'"';... 
] § i:: C) ;:... 

~~ >. <l) 

J 00 0 .D. c 5S 
;:... 

~ [/) < c.. 

% I % % I % % 

052 80.8 90.34 !l.66 15.59 28,91 

4153 . ~ ..... 86.27 13.73 12.94 ~2.94 

4154 ........ 88.91 11.09 12.80 32.05 

4155 ....... Su.SO 13.20 11.91 33.56 

C) 
I 

C) 

! J:: 
.:: 11i c;.._;i 
Ol)O -~ Cd .... 
;:... ;:... ...; £ ...,..., 

.... i< al :::: 
Zo ta. u 

% % 

43.62 2.22 4367 

36.69 3.70 45,52 

40.10 3.96 4719 

3i,67 3.66 4560 
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TOTAL NUTRIENTS IN FOOD EATE"ij' AND FECES EXCRJ£TED IN FIVE 
DAYS AND PERCEXTAGES DlGESTED. 

iJ) 
iJ) 

t 
-~:.: 

i: 
..; .s il)-" 
iJ) S:::iJ, ..; b!;Q 

;,..~ := .... .0 ~ iJ) ocl 
bl)--' ...... 

0 .0. ........ ;.cl ;..'z cil ;.. 
~ 

..... ~ 
OS C•;:: < ll. Zo, 

S1IEEP I. Grams Grams Hrams Grams Grams Grams 

Early cut clover ........... .. 2424.0 21~\il.8 234.2 3i7.9 700.8 10."17 .3 

Feces ........................... 943.6 Sl4.u 129.6 122.1 310.S 346.2 

Amount digested ...••••...... 1480.4 1375.8 104.6 255.8 390.0 711.1 

Per cent digested ............ 61.l I 62.8 44.7 67.7 55.6 67 .3 

I 
SHEEP IL 

Early cut clover ............... 2424.0 2189.8 234.2 377.\il 700.8 1057 .3 

Feces ........................... 1074.1 955.0 rni.1 137.5 344.3 430.7 

Amount digested ............. 13Ml.9 1234.8 115.1 240.4 356.5 626.6 

l'er cent digested ............ 55.7 56.4 49.1 63.6 50.9 5\il.3 

SHEEP III. 

Early cut clover ............ 2424.0 2189.8 234.2 377 .9 700.8 1057.3 

Feces .......................... 1064.3 923.8 140.5 126.8 357.2 400.9 

Amount digested ............. 1359. 7 1266.0 93.7 251.1 343.6 656.4 

Per cent digested ............. 56.l 57.8 40.0 66.4 49.0 62.1 

AvPrage. •••••••••••••••••a 57.6 59.0 44.6 
I 

65-~ 51.8 62.9 

FUEL VALUES FOR FIVE DAYS . 

.... 'd 
0 iJ) 

iJ) iJ) Q)~ iJ) il)c5 ::, ::, I~; ::, 
al . ~00 ~~ 

_::, 
.o.-

>'8 > iJ) >,c cl: 
Q 3=;~ -o -il) ~~ 

_ ... 
o,..., Q,,._. iJ,::l 
::,..., ::,..., ::, 0 ::,..., ~~.8 i:,,o ~o ~.8 i:,,o 

FODDER: EARLY CUT 
CLOVER. 

Sheep I ......•.............. 10586 4265 6321 223 6098 

Sheep II ...... .. .......... 10586 506!l 5517 2(WJ 5308 

Sheep III. .................. 10586 4853 5733 218 5515 

IO 

.... 
o:l 

r,,.. 

Gram s 

8 

9 

\i) 

5:J. 

34.' 

18. 

35.1 

53.8 

42.5 

11.3 

21.0 

53.8 

38.9 

14.9 

27.7 

27.9 

.... ~~ 
i:::,o.-
iJ) = cl ---> t-~~ 
ll. cl.: 

57.6 

50,2 

52.1 
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DIGESTION EXPERIMENT 71-CLOVER HAY CUT IN LATE 
BLOOM. 

FODDER. 

Late cut clover .. 

FECES, 

Sheep I ....•.••••• 

Sheep II .......••. 

Sheep Ill ......... 

---

RATIONS. 

Fed Sheep I 600 grams per day. 

Fed Sheep II 600 grams per day. 

Fed Sheep III 600 grams per day. 

COMPOSITION OF FODDERS AND FECES. 

W ATER-l!'REE. 

;.: 
Q;) I 
.0 a ~ ;... 
::, ~ 

<P 
i:: .0 

C: -~;.; ~ ~ 
i:: 

:a s i::<P ·c5 <P a:.., 
0 "C 

h Oil.., ::, 2z 'i ;... cs ;... ;... 
rJJ 0 < ~ 0 

I 

% % % % % 
4156 82.3 91.59 8.41 H.57 29.47 

4157 ········ 87 .78 12.22 11.07 37 .52 

4158 . ~ ..... . 87. 74 12.26 9.30 38.92 

4159 ........ 89.55 10,45 11.82 35.96 

0 
<P ;... 

c <P 

= 
::i. 

c;..; rn 
<P 

b();.) -~ s 0 C: 
~~ ..; ..,.., -c: z~ ll:l a:!;.. 

i;.; ObO 

% % 
44.63 2.92 4o50 

35.27 3.92 4534 

34.78 4.76 4745 

37.73 4.0! 4563 
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TOTAL NUTRIENTS IN FOOD EATEN AND FECES EXCRETED IN FIVE 
DAYS AND PERCENTAGES DIGESTED. 

o;, 
o;, 

.: 
<:.) .s 6 

..: w_.;j 
-~~ b.(:<:.l .2 = o;, o;, ... 0 d d""' .g ..., o;, >,+-' b.C°"' ...... ..,; 0 .0 ...,..., ;.., d ;.., d ... 

~ 
..... ~ d AS oS -<ti il.. Zo;, ~ 

SHEEP I. Grams Grams Grams Grams Grams Grams Grams 

Late cut clover ............... 2469.0 2261.,~ 207,6 359,7 727,6 1101.!) 72,1 

Feces ........................... 1086.5 953,7 132,8 120.3 407.6 383.2 42.6 

Amount digested ............. 1382.5 1307,6 74,8 239.4 320.0 718. 7 29.5 

Per cent digested ............. 56.0 57,8 36.0 66./i 44.0 65.2 40.9 

SHEEP II. 

Late cut clover ............... 2469.0 2211.3 207 .6 359,7 727 .6 1101.9 72,1 

Feces .......................... 1118. 1 !'!81.0 137 .1 104.0 435.2 388.6 53.2 

Amount dige!"ted ............. 1350.9 1280.3 70.5 255,7 21'12.4 713.3 18.9 

Per cent digested ............. 54.7 56.6 34.0 71.1 40.2 64.7 26.2 

SHEEP III. 

Late cut clover .•.••••..•..... 2469.0 2261.3 207 .6 359,7 727 ,6 1101.9 72,1 

Feces .......................... 1083.0 969,8 113,2 128,0 389.4 408.6 43.8 

A mount digested ............. 1386.0 1291.5 94,.4 231.7 338.2 693.3 28,3 

Per cent digested ............. 56.l 57,1 45.4 64,4 46.5 62.9 39,2 

Average ................... 55.6 57.2 38 5 67.3 43.6 64.3 35,4 

FUEL VALUE FOR FIVE DAYS. 

o;, 
._.,o ... :0 0 o;, 0 ~-o;, o;, o;,~ o;, •,-<o;, 

.... ~~ E = ::,o;, ::, d::, 
~ai ..... Cl) ~ >-

~~ d,,... c:c: =.o~ ;;,W >-o > <:.) .... > ~~> .... 0 ..... 0) Q)~ ..... i c:__. o;,..,. o;,._. O)o;, ...,0) t:~ ::s..,. ::,._. ::, 0 = ... 0::, ~o ~o ia..;.8 ~= E-i ... il..ll:l.Z 

LATE CUT CLOVER. 

Sheep I ................... 10740 4926 5814 198 5616 52,3 

Sheep IJ ................... 10740 5305 5435 223 l212 48,5 

Sheep III .............•.•... 10740 M•42 5798 202 5596 52,1 
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DIGESTION EXPERIMENT 72-CLOVER SILAGE MADE FROM 

CLOVER CUT IN LATE BLOOM. 

RATIONS. 

Fed Sheep I .1,000 grams per day. 

Fed Sheep II 3,000 grams per day. 

Fed Sheep III 3,000 grams per day. 

COMPOSITION OF b'ODDER AND FECES. 

WATER-FREE. 

Q;) ... p,, ;... Q;) 

.t: Q;) 
;... ; ;:i. 

Br-: O• .s :: . 00 
Q;la;, Q;I .,... i., a;,..., Q;) 

s.c s !:la:> 2 r-: b£O -~ s oi.: .cs p,, 
d...., .c Q;) 

""i., .; bi .... 0 .c ........ -= d::, i., ... c:S 00 ... 
~ 

. .... ~ d di., 
..:l!::l A oS < c., Za:> r;., 000 

FODDER. % % % % % % 

Clover silage ..... 4160 21.2 89.61 10.39 12.10 37.18 36-45 3.88 4652 

FECES. 

Sheep I ..•..•••. 4161 ....... 89.36 10.64 15.21 34,63 35.28 4.24 4720 

S;tieep III .••..... 4162 ....... 86.24 13.76 15.41 35.22 32.37 3.24 450fS 



DIGESTION EXPERIMENTS WITH SHEEP. 

TOTAL NUTRIENTS IN FOOD EATEN AND FECES EXCRETED IN FIVE 
DAYS AND PERCENTAGES DIGESTED. 

SHEEP I. Grams Gram, Grams Grams Grams Grams Grams 

Clover silage . . . . . . •. . . . . . . . . . . 3180.0 2849.6 330.4 384.8 1182.3 1159. 1 

Feces .......................... 1523.1 1361.0 162.1 231.7 527.4 537.3 

Amount digested ............ 1656.9 1488.6 168.3 153.1 654.9 621.8 

Per cent digested ............ . 52,1 52.2 50.!) 39.8 

SHEEP Ill. 

Clover silage.................. 3180.0 2849.6 330.4 384.8 1182,3 1159.1 

Feces. .. . . . . .. .. . . . . . . . . • . . . . 1510.4 1302.€ 207 .8 232.8 532.0 488.9 

Amount digested.............. 1669.6 1547 .c li?2.6 152.0 650.3 670.2 

Per cent digested............. 52.5 

Average. .................. 52,3 53.3 

37,1 

44.0 

FUEL VALUE FOR FlVE DAYS. 

0 0 --o C, Cl) 0 
Cl) Cl) ~i Cl) 
:::! :::! :::! 
al al -b.O oa ol . .., 
I> I>. i>'O I> 

Q)~ 
,.....oo 

Q)'g -ce Cl)CI) Cl)CI) 

:::!o 00 ::, 0 :;::! I-< 
r;... .... r,..~ i.. .... f'ars = 

CLOVER SILAGE. 

111•: Sbeep I ...........••••...... U793 7594 133 

Sheep III ................... 14793 68061 7987 132 

55.0 

55.2 

Cl) 

::c 
ol 

57.9 

55.8 

::=45 
ol = I>,... 
olol 

3.:: 
0 Cl) 

E-s.B 

7461 

7855 

123,4 

64.6 

68.8 

47,7 

123.4 

48.9 

74,5 

60.4 

M.1 

..... 
Cl) 

3 
""~ C,O 
Cl)c=. 
o-CI) 

I,; -;,s 
Cl)i> = 
ll.c=i> 

50.4 

53.1 



142 MAINE AGRICULTURAL EXPERIMENT STATION. 1900. 

DIGESTION EXPERIMENT 73-CORN MEAL FED WITH 
CLOVER HAY. 

RATIONS. 

Fed Sheep I corn meal 300 grams, clover 400 grams per day. 

Fed Sheep II corn meal 300 grams, clover 400 grams per day. 

Fed Sheep III corn meal 300 grams, clover 400 grams per day. 

COMPOSITION OF FODDER AND FECES. 

:.: WATER-FREE, 

Q;, 

.0 Q;, 

s ;. :.: Q;, 

::s Jg Q;, .::: 
i::: ..., .0 c:l 
i::: d Q, i::: q::::: Q;,~ a .,....~ 

b{)Q .8 c Q;> "8 Q;, 
d.., .c 0 ,-:::: Od ..., >. I){)..., ::s ,..;. .,;; 

1l ... . d 00 ... ;. 
........ 

o:! ""i::: .... ~ 
:n A o ... < ~ 0 ZQ;, ~ 

.ll'ODDER. % % % % % % % 
Clover hay ....... 4-163 80.7 90,86 9,14 14.96 31.4-2 4-2,55 1.93 

Corn meal •••••••. 4.180 85.5 98.UI 1.87 11.27 2.55 8(1.95 3.36 

FECES. 

Sheep 1 ......... 4-164 ........ 88,32 11.68 15.55 32.4-4- 36.53 3.80 

Sheep II. ........ 4.165 ........ 89.98 10.02 15.68 31.67 39.26 3.37 

Sheep:.,III ......... 4-166 ........ 87,54 12.46 12.01 33.56 39.23 2.74 

00 s 
Qd 
-~ SD 
£:... 
d Q;> 

OP. 

4-370 

4-352 

4727 

4649 

4631 



DIGES'l'ION EXPERIMEN'rs WI'l'H SHEEP. 143 

TOTAL NUTRIENTS IN ~'00D EATEN AND FECES EXCRETED FOR FIVE 
DAYS AND PERCEN'l'AGES DIGESTED . 

.c 
00 

< 

. s 
Q) 
~ 
0 
I. 
p., 

SHEEP I. Grams Grams Grams Grams Grams Grams Grams 

Fed in clover hay .........•.• 
Fed in corn meal.. ......... .. 
Total fed ..•.•.........••....... 
Total feces .................. . 
Total digested .............. .. 
Digested from clover hay ... . 
Digested from corn meal ... . 
Per cent digested from corn 

meal. •.•.•••••••••.......... 

SHEEP II. 

Fed in clover hay ...•.•••...•. 
Fed in corn meal. ............ . 
Total fert ............. . 
Total feces ......•............. 
Total digested .............. . 
Digested from clover hay ... . 
Digested from corn meal ... . 
Per cent digested from corn 

1neal ....................... . 

SHEEP III. 

Fert in clover hay ............ . 
Jfed in corn meal .........•... 
Total fed .....•....•..••....... 
Total feces .. .. .. . .. . .... . 
Total digested .............. . 
Digested from clover hay ... . 
Digested from corn meal. .. . 
Per cent digested from corn 

meal ...........•...........• 
Average ............•.... 

1614.0 
1282.5 
2896.5 
815,7 

2080.8 
\!l03,8 

1177 .o 
91.8 

1614.0 
1282.5 
28\!l6,5 

\!l07.8 
1988.7 
882.9 

1105.8 

86.2 

1614.0 
1282.5 
2800.5 
869.6 

2026.\!l 
905.5 

1121.4 

87.4 
88.5 

1466,5 
1258,5 
2725. 0 
720,4 

2004.6 
S47.6 

1157,0 

\!ll.\!l 

1466 5 
1258 5 
2725 0 
816.8 

rnos.2 
83@.o 

1078.2 

85.7 

1466.5 
1258,5 
2725.0 
761 .2: 

1963 .8 
837 .4-

112( ,4 

147.5 
24.0 

171.5 
!'15.3 
76,2 
5:3.1 
23.1 

96.2 

147,5 
24.0 

171.5 
91.0 
80.5 
50.2 
30,3 

147 ,5 
24.0 

171.5 
108.4 
63.1 
67.0 
3.9 

16.2 
68,7 

241,5 
144.5 
386.0 
126.8 
259.2 
160,6 
98.6 

68.2 

241.5 
144.5 
386.0 
142.3 
243,7 
153.6 
90.1 

62.4 

241.5 
144.5 
386.0 
104.o 
281.5 
155.5 
126.0 

87.2 
72.tl 

507.1 
32,7 

539.8 
264,6 
275.2 
223.1 

52,1 

507.1 
32,7 

539.8 
287,5 
252,3 
203.S 
48,4 

507.1 
32.'j 

539.S 
2!11.8 
248,0 
235.8 
12.2 

37,3 

FUEL V ALU:li:S l<'OR ~'IVE DAYS. 

.... c ""'"' .... 
0 0 <l) 0 
<l) Cl, <ll°1i3 <l) 

::: ::: ::: Q,) ::: 
ca ~ .... Oil -; =· .... > > >-o > 
--d ,...ii -i --o <llo Q,) <l) <llo a.Cl) 
::: 0 .:!~ ::: 0 ::l;.. 
~ .... ~~ ~ .... ~::: 

CORN MEAL. 

Sheep I ....•...•....••.•..•. 5581 572 50W 86 

Sheep II .................... 5581 68.'l 48\!l8 78 

Sheep III .......•.•.•...... 5581 782 4748 110 

686.8 
1038.2 
1725.0 
2\!l8.0 

U27.0 
447.8 
\!l79.2 

!!4.3 

686.8 
1038.2 
1T25.0 
356.4 

1368.6 
4!4.4 
924.2 

8\il.O 

686.8 
1038.2 
1725.0 
341.1 

1383.S 
432.0 
S51.9 

\!ll.7 
91.7 

<l) 

:;:; 
;::, 
'"'<ll Gil::: > .... == -> ,~ 
0::: 

E-1 .... 

4923 

4820 

4638 

-<l) 

.E 
..,.<ll 

31.1 
43.1 
74.'l 
31.0 
43.2 
12.7 
30.5 

70,8 

31.1 
43.1 
74.2 
30.6 
43.6 
8.1 

35.5 

82.3 

31.1 
43.1 
74,'.Z 
23.8 
50.4 
12.2 
38,'l 

88,6 
80,6 

i:::;:i 
<l) =. o-~ 
i.."a..:l 
<ll> = P..cl> 

88,2 

86.3 

83-1 



144 MAINE AGRICULTURAL EXPERIMENT STATION. 1900. 

DIGESTION EXPERIMENT 74-HAY, MOSTLY TIMOTHY. 

FODDER. 

Hay ....••.•••••••• 

FECES. 

Sheep II ......••.. 

Sheep lV ··••••••• 

RATIONS. 

Fed Sheep II 6oo grams hay per day. 

Fed Sheep IV 500 grams hay per day. 

COMPOSITION OF FODDER AND J'ECES. 

s.: 
W .ATER-FREE. 

CD 
,.Cl 

s ..; .. 
.:i ~ CD = c,). .s 

,.Cl 

= Cl:I ...... ~ 

-~ s = CD CD =~ .Q i 'C 
~ >. b() ... 0 .:i 

00 
.. ,..Cl:I w .. .. 
0 oS ~ c.. 0 

% % % % % 
4170 88.2 93.29 6.71 10.48 30.34 

4168 ... .... 92.84 7,16 7.91 38.02 

4168 ........ 92.42 7.58 S.36 36.82 

CD 
CD '" .t: CD 

p, 

= 00 
CD.,; CD 
b()O "§ s 0 Cl:I 

'""" .,; 
~ ... ,..... Ill 

·- P< 
Cl:I Cl:I;.. 

ZCI.I Ix; :;;,:)!)() 

% % 

50.02 2.44 4487 

43.82 3.0S 47H 

43.45 3.29 4660 



DIGESTION EXPERIMEN'rs WITH SHtEP. 145 

TOTAL .NUTRIENTS IN FOOD EA'l'~~N ANTl FECES EXCRETED FOR THREE 
DAYS AND PERCEN'I'AG1i:S DIGESTED. 

SHEEP JI. 

Hay ..................... . 

Grams Gram sl Grami- Grams Grams Grams Grams 

2646.0 2468.,, , 177 .6 277 .5 802.8 1323.5 64.6 

Feces .. .... . .... .... .•. .. .. . . 1154.2 1071.ti 

Amount digested.............. H91.8 1300.H 

Per cent digested ........... . 56.4 56.fi 

SHEEP IV. 

82.6 91.3 438.8 5()5.8 

95.0 186.2 364.0 817.7 

53.5 67 1 45-3 61.8 

Hay.................... .. • .. . • . 2205.0 2057 .I) ]148.0 231.3 669.0 1102.9 

Feces . . . .. • . . . . . . .. •• • • .. .. . . . 908.9 840.,) 

Amountdigested .............. 1296.1 12n.11 

Per cent digested ........... . 

Average ................. . 

58.8 

57.6 

59.'! 

68.9 85.1 330.1 394.9 

w.1 146.2 338.9 1os.o 
53.4 

53.5 

63.2 

65.2 

50.7 

48.0 

64.2 

63.0 

l<'UEL VA LUE FOR FIVE DAYS. 

.... -c 
I 0) Q,) 

03 
0) 

0) Q) 0)7) 
::I ::I ::IQ) ::I 
d' "2 '1i -bll -;; . .... ::i 

;,-"= > 0) 
d--

>~ '°d 
0 " >'Cl -~> .... 0 ~ 0:: .... 'O ....... ~•"'"4.-,4 

Qi ... ep._. 
Qi 0 <li::I +- d 0) 

::i .... ::i..., ::l 0 :=...,. 0 > ::l r..o f;,. C r.. .... r..o E- d""' 

HAY. 
I 

Sheep II. .................. 11872 5472 '. 6400 162 6238 
I 

Sheep IV .................. 981M 42361 5658 126 5532 

35.7 

28.9 

+>.:;~ 
f~'d Q,...;,. 

t':Q) 
C.. d,E 

52.6 

55.9 



146 MAINE AGRICULTURAL EXPERD.iENT STATION. 1900. 

DIGESTION EXPERIMENT 75--0ATS FED WITH HAY. 

RATIONS. 

Fed Sheep I oats, 400 grams; hay, 200 grams per day. 

Fed Sheep L oats, 400 grams; hay, 200 grams per day. 

Fed Sheep III oats, 400 grams; hay, 200 grams per day .. 

COMPOSITION OF FODDERS A.SD FECES. 

..; WATER-FREE . 
;..: l <l,) 

..0 
..., 

<l,) d s s <l,) ., .t: 
c >. 6 
c 

... 0 = <l,)...; ,.,; "C ·a~ ] bl)O 0 

~ c2 oi..., ..; Od ;.. d 
bl)..., .d l) ...... <l.l_. 

.::l 
..., 0 ..0 ...,..., .c..., 
0 ;.. d 00 ... 

~ 
. .... ~ ..., ~ 

r/) 8 os < ~ ZQ) ~ Q) 

FODDERS. % % % % % % % 

Hay , ............. 4170 88,2 93,29 6.71 10,49 30.3! 50.02 2.44 

Oats ....•........ 4145 88.9 96-72 3.28 14.0!il 12.70 64.99 4.94 

lfECES, 

Sheep I ........ 4171 ········ 91.01 8.99 11.21 31.04 45.90 2.86 

Sheep II ........ 4172 ...... ~ . 91.68 8.32 8.16 34.10 47 .]3 2.29 

Sheep lil. ....... 4173 I 90.69 9.31 11.24 30.84- 45.77 2.84 ........ 1 

00 s 
<l.ld 
"£: So 
£~ 
d Qi 
00. 

4487 

4683 

4668 

4542 

472 



DIGESTION EXPERIME'.XTS WITH SHEEP. 147 

TOTAL NUTRIENTS IN FOOD EATEN ASD FECES EXURETED FOR FIVE 
DAYS AND PERCE:ST.A.GES DIGESTED. 

SHEEP I. Grams Grarnfl Grams Grams Grams Grams Grams 

Jl'ed in hay .................... . 
Fed in oats .................. . 
Total fed ...................•. 
Total feces ............•...... 
Total digested ...........•..... 
Dtgestect from hay ....•....... 
D1gested from oats ..•. , .•... 
Per cent dige:;ted from oats .. 

SHEEP II . 

.lfed in hay .................... . 
Fed in oats ................... . 
Total fed ................... . 
Total feces . . . . . . . . . . ...... . 
Total digested .............. .. 
Digested from hay .......... . 
Digested from oats .......... . 
Per cent digested from oats .. 

SHEEP Ill. 

Fed in hay ....••.......•..•... 
Fed in oats ................... . 
Total fed ....•......•...•...... 
Total teces ..•................. 
Total digested .........••...... 
Digested from hay .......... . 
Digested from oats .......... . 
Per cent digested from oats .. 

Average (%) .............. . 

882.0 
1778,0 
2660.0 
884.5 

1775.5 
508.0 

1267 .5 
71.3 

882.0 
1778.0 
2660.0 
!')i2.7 

1687.3 
506.0 

1179.3 
66.3 

882.0 
1778.0 
2660.0 
!'!08.6 

1751.4 
508.0 

1243.4 
69.!il 

69.2 

822.8 
171!'!.7 
2542.5 
805.0 

1737.5 
47(3.4 

1261. 1 
73.3 

822.8 
1719. 7 
2542.5 
891.8 

1650,7 
476.4 

1174.3 
68.3 

8:!2.8 
17HJ. 7 
2542.5 
824.0 

1718. 5 
476.4 

1242.1 
72.2 

71.3 

59.2 
58.3 

117.5 
711.5 
38.0 
31.7 
6.3 

10.s 

59.2 
,58.3 

117.5 
80.9 
36.6 
31.7 
Ul 
8.4 

59.2 
58.3 

117.5 
84.6 
32.9 
31.7 

1.2 
2.1 

5.7 

92.5 
250-5 
343.t 
99.2 

243.S 
60.3 

183-5 
73.2 

92.5 
250.5 
343.0 

79.4 
263.6 
60.3 

203.3 
81.l 

9:.!.5 
250.5 
343.0 
102.1 
240.!il 
60.3 

180.6 
72.1 

75.5 

267.6 
225.8 
493.4 
274.5 
218.\'l 
128.4 
90.5 
40.1 

267.6 
225.S 
493.4 
331.7 
16l.7 
128.4 
33.3 
14.7 

:!67.6 
225.S 
493.4 
280.2 
213.2 
128.4 
E4.S 
37 .6 

30.S 

FUEL VALUE FOR FIVE DAYS. 

.... "3 
0 <l) <l)s <l) <l) <l).., 

::l ::l ::l~ ::l<l) 

'i . 'i!li -b.o 'i ~ 
:;,'O > <l) =- >~ 0 " 

>,o 
-o -<l) ;;eg ,...;.. 
<l) .... Q,I .... <i,::;l 
::i ... ,o ::lo ::: .... 
~o t;z;,...,. r..o 

Sheep 1 ..•..•..•..•••..•.. 8326 2364 5962 160 

Sheep II .••.•....••••••••. 8326 2653 5673 177 

Sheep HI .................. 8326 2531 57!15 157 

441.2 
1155.5 
1500. 7 
406.0 

1190.7 
27i<.0 
912.7 
78.9 

441.2 
1155.5 
1596.7 
458.4 

1138.3 
278.0 
860.3 
74.5 

441.2 
1155.5 
159o.7 
415.9 

1180.8 
278.0 
902.8 
78.1 

77.2 

<l) 

:a 
al 
:;:It) 
al ::l > .... 
al al 
-> =-...<l) 
0 ::l 

E-, ... 

5802 

5400 

5638 

21.5 
87.9 

109.4 
25.3 
8-i.1 
95.9 

21.5 
87 .9 

109.4 
22.3 
87.1 
95.9 

21.5 
87.9 

lOfU 
25.8 
83.6 
95.9 

..,ci ~ 
~:O'i 
--~> 
~:~ 
~alz 

6~-7 

60.l 

61.7 



148 MAINE AGRICUL'I'URAI., EXPERB:IEN'I' S'I'A'I'ION. 1900. 

DIGESTION EXPERIMENT 76----0AT AND PEA HAY. 

RATIONS. 

Fed Sheep I 600 grams per day. 

Fed Sheep II 600 grams per day. 

Fed Sheep III 400 grams per day. 

Fed Sheep IV 400 grams per day. 

WASTE LEFT BY EACH SHEEP FOR FIVE DAYS. 

Sheep I. 
251 grams. 

Sheep II. 
291 gram:'l. 

Sheep III. 
257 grams. 

COMPOSITION OF WASTE. 

Sheep IV. 
167 grams. 

Water. 
24,54 

Ash. 
6.99 

Protein. Nitrogen-free extract. 
4.58 29.~!'l 

Fiber. 
32.85 

Fat. 
1.05 

COMPOSITION OF FODDER AND FECES. 

:.: W ATER-I<'REE. 

a;, 
.0 a;, 

8 :.: :.: a;, 

::l ~ a;, .;:: 
00 s C 

~ Q. 
.0 ~ 

C .... ;.. C c;::: a:>+3 a;>d 

~ s Ca;, N a;, bl)O •.-<;.. 
d ... 'O od .9~ .c ... ;.. 

~ s >, ~""' 0 ::l .... ;.. '"'d 00 ;.. ;.. .... ~ da;, 
rn ~ 08 < ~ 0 Za;, f;,. oi::i. 

FODDER. % % % % % % % 

Oat and pea hay. 4174 85.50 90.65 9,35 16.85 31-39 3!'!.41 x.oo 44190 

FECES. 

Sheep I ........ 4176 ........ 89.54 10,46 12,16 32-51 40.77 4.10 4690 

Sheep II ......... 4177 ·••···· 89,62 10.38 13.13 32-67 39.74 4.0l.'l 4702 

Sheep III ........ 4178 ······ 88.45 11.55 15.13 29-23 40.00 4,0!') 4635 

Sheep IV ........ 417!'! ····••· 88.81 11.19 15,08 30.65 39.31 3,77 4402 



DIGESTION EXPERIMENTS WITH SHEEP. 149 

TOTAL NUTRIENTS IN" FOOD EATEN AND FECES EXCRETED IN FIVE 
DAYS AND PERCJ<:~TAGES DIGESTED . 

..c 
00 

< 
..i 
cl 

f;,.; 

SHEEP I. Grams Grams Grams Grams Grams Grams Grams 

Oatandpeahay ..•.•..•...... 2380.0 215i.3 222.7 421.0 724.7 937.3 

Feces ........................... 8!'!0.1 7!'17.0 93.1 108.2 289 .4 362 .9 

Amount digested . ... .. . . .. . . . 148!'!.9 1360.:J; 129.6 312.8 435.3 574.4 

Per cent digested ......... .. 62.6 fi3.] 58-2 74.3 60.1 61.3 

SHEEP II. 

Oat and pea bay .............. 2341.6 2122.5 219.1 418.6 708.0 !)~2.1 

Feces ........................... 777.0 696.3 80. 7 102.0 253.S 308.S 

Amount digested . . . . . . . . . ... 1564.6 1426.2 138.4 316.6 454.2 613.3 

Per cent digested............. 66.8 67.2 63.1 75.6 64.1 66.5 

SHEEP III. 

Oat and pea bay............... 1516.0 1374.2 141.~ 276.4 452.3 596.9 

Feces......................... 562.l 497.2 64.9 85.1 164.3 224.8 

Amount digested............. 953.9 877.0 77.0 191.3 288.0 372.1 

Per cent digested............. 62.9 64.0 54.4 69,2 63. 7 6:l.3 

8HEEP IV. 

Oat and pea bay .............•. 1584.0 1135.8 148.2 280.6 48Ul 623.7 

Feces........... . .. ... .. . . . . . . . 566.9 503.5 

Amount digested ............. 1017.1 632.3 

Per cent digested ............ . 

Average .................. . 

64.2 

64,2 

55.7 

62.5 

63.4 ~5.5 173.s. 222.8 

84.8 195.1 308.1 400.9 

57.2 

58.2 

6!L5 

72,2 

63.9 

63.0 

6-t.3 

63. 7 

74.3 

36.5 

37.S 

50.!'l 

73.8 

31.7 

42.1 

57.0 

48.6 

23.0 

25.6 

52.7 

49.6 

21.4 

28.2 

56.8 

54.4 



ISO MAINE AGRICULTURAL EXPERIMENT STATION. 1900. 

FUEL VALUE FOR FIVE DAYS. 

c.i 
r,j,..p'C ~ c; 
0 Q) > 

Q) Q) c;,--" Q) - c.i ::, ::, ::, ~ ::, c;, ....,::, 
'@,o ~~ -bl) '@ i .8 ~; ~-Q)~ >o ..-;; > Q) 

~ c;, > -o -Q) ~re ... 
°'""' °'""' ;::::::, ..., ... -
::,<+-< =<+-< ::, 0 =<+-< 0 Q)Q) 

~o [;., 0 ra-...8 ~o E-, C. .8 

PEAS AND OATS. 

Sheep I. .................... 10685 41i5 6510 272 6238 58.3 

Sheep II .................... 10513 3653 6860 275 6585 62.6 

Sheep III. .................. 6806 2252 4554 166 4388 64.5 

Sheep IV. ....... , .......... 7112 221i 4895 liO 4i25 67.5 

DIGESTION EXPERIMENT 77-0AT AND PEA SILAGE. 

RATIONS. 

Fed Sheep I 2,000 grams per day. 

Fed Sheep II 2,000 grams per day. 

WASTE LEFT BY EACH SHEEP FOR FIVE DAYS. 

Sheep I. 
1060 grams. 

Water. 
75.08 

Ash. 
1.92 

Sheep JI. 
286 grams. 

COMPOSITION OF \V ASTE. 

Protein. 
3.20 

Crude fiber. 
9.34 

~itrogen-free extract. 
9.03 

COMPOSlTIO:S OF FODDER A~D FECES. 

WATER-FREE. 

FODDER. % % % % % % 

Fat. 
1.43 

% 

Oat & pea silage. 4202 26.2 92.17 7 .83 12.i4 33.40 39.90 6.13 4209 

FECES. 

Sheep I .•••••...• 

Sheep II •••••...•. 

4204 

4205 

88.1 

90.15 

11 90 

!9.85 

10.24 

8.61 

35.46 

38.04 

38.54 3.86 

40.19 3.31 

4588 

4588 

--------'-----~----------------'---'-----'----'---



DIGESTION EXPERIMENTS WITH SHEEP. 

TOTAL NUTRIENTS IN FOOD EATEN AND FECES EXCRETED IN FIVE 
DAYS AND PERCENTAGES DIGESTED. 

;... 

; Q) 

;.; d 
Q) 

; a .;:: 
.: 

d 0 .s Q)..; 

a ·2 ;.; b.()O 

~ Od ..., d 
.=-a 

Q) ...... ..,,; ·\l-0 0 .0 :;:~ ;... 

6 
00 ;... 

' 
d 

~ < ~ ZQ) ~ 

I I 
SHEEP 1. 1 Grams Grams Grams Grams Gra.ms Grams Grams 

I 
Oat and pea silage ........... · \ 235S.0 2173.f) 184.5 300.6 787.5 1'!04.5 144.1') 

Feces ..•••••................... ! 751.1 661.~ 89.3 77.0 276.3 2S9.5 29.0 

Digested ...................... 1 1606.9 1511.S !)5.2 223.6 511.2 651.0 115.9 

Per cent cligested ............. I 68.L 69.f; 51.6 74.4 64.9 69.9 73,1 

SHEEP II. 

Oat and pea silage .••••••••••• 2620.0 2415.11 205.0 334.0 I 875,0 1045.0 161.0 

Feces .......................... 976.7 8~0.fi 96.2 84,1 371.5 370,3 37.1 

Digested ....................... 1643.3 1534.;i 108.8 249.9 503,5 674,7 123.9 

Per cent digested ............ 62.8 63.5 53.1 74.8 5i.6 64.1 76,9 

Average per cent ........ 65.5 66.fi 52.4 74,6 61.3 67.0 75.0 

-----

FUEL VALUE FOR, FIVE DAYS. 

~ Q) 
Q) :0 ;... 
::: Q) ~ .... "'"' ...,....; 
0 :c -~ 0 0 o as d > Q) Q) ~i Q) :;::: Cl.) d iii ::: ::: ::: d,.. .µ::: 

';; ';; ~b.O "; >.:: ~~ d,- dd > > >ec: > _ii -> o> 
Q)~ 

Q) ~ ~~ Q) Sa) ~~ ::: 0 ::l Q) ::: 0 ::: 0::: Q)::: 
ra...S r;,;. ..... ra.r.8 [a;; E-,..., p....., 

FODDER: OAT AND PEA 
SILAGE. 

Sheep I ··················· !)!J:?6 3446 6480 rn5 6285 50.3 

Sheep II .................... 11027 4481 6546 217 6321'! 57.4 



152 MA1NE AGRICULTURAL EXPERDIENT STATION. 1900. 

DIGESTION EXPERHv'lENT 78-0AT AND VETCH HAY. 

Water. 
29.8 

RATIONS. 

Fed Shc~p I 500 grams per day. 

Fed Sheep II 500 grams per day. 

Fed Sheep III 500 grams per day. 

WASTE LEFT BY EACH SHEEP FOR FIVE DAYS. 

Sheep I. Sheep II. Sheep III. 
90 grams. 56 grams. 108 grams. 

Ash. 
6.54 

COMPOSITION OF WASTE. 

Protein. 
4.02 

Crude 1H.>cr. 
23.0 

Nitrogen-free extract. 
35.66 

COMPOSITION Olf FODDERS AND FECES. 

\V ATER-FREE. 

Fat. 
.\IS 

---~--

... 
~ (l) 

.0 (l) 

s ;.: c:l 
(l) 

::l ~ s t 
.:: s::: 00 
i::i c:l 0 .s (l)..; .::: 
~ 

s ·a (l) ... ~o ... 
>, c:l ,d 0 (l) ~f ..; 0 

c:l be ~ ;::~ d 00 
... ;., rn ;., c:l 
Ci 0 < ~ [a;,, ZC!l /~ Q 

FODDER. ' % % % % % % % 

Oat and vetch 
hay •••••••.•••.• 4212 78.92 93.05 6.95 9.77 33.10 47.26 2.92 4410 

FECES. 

Sheep I •••.••.... 4213 ........ 91.64 8.36 7.98 38.53 42.96 2.17 4742 

Sheep II ••••••••.. 4-214 ........ 91.17 8.83 7 .41 37.23 43.77 2.76 4486 



DIGESTION EXPERD.IE:\fTS \VITH SHEEP. 153 

TOTAL NUTRIEXTS 1:-l FOOD EATEN Ar-;D J<'ECES EXCRE'CJ<JD IN FIVE 
DAYS AND PERCENTAGES DIGESTED . 

..; 
Cl) 

.0 

~ 

SHEEP I. Grams Grams Grams Grams Grams Grams Grams 

Oat and Yetch hay............ 1909.1 li78.0 131.1 189.1 1:32.2 900.0 

Feces. . . . . . . . . . . . . . . . . . . . . . . . 851.4 780.:! 71.1 67.9 328.0 365.8 

A mount digested. . . . . . . . . . . . . 1057. 7 997 .8 59.9 121.2 304.2 534.2 

Per cent digested ........... . 55.4 56.1 45.7 64.1 48.1 

SHEEP II. 

Oat and vetch hay............ Hl33.5 1800.l 133.4 rno.5 640.2 912.3 

Feces . . . . . . . . . . . . . . . . • . • . . . . . . 863. 9 787 .11 

Amount digested ...•..•...... 1069.6 1012.IJ 

Per cent digested. .••• .•••. •. 55,3 56.:! 

Average. . . . . . . • . . . . . . . . . . . 55.4 

76.3 64.0 3'21.6 378.1 

57.1 126.5 318.6 534.2 

42.8 

44.3 

66.-i 

65.3 

49-8 

49.0 

58.5 

59.0 

FUEL VALUES J<'OH: FIVE DAYS. 

Cl) 

~"O :0 
Cc;, d 

c.;, Cl) Cl)~ Cl) =a,; ::;I ::;I ::;IC!) ::;I c;l = -;"C .... rf, ...... 0.0 -; gj > .... d c.;, d,.., c:lc;l > C > 0 >-o > Cl) .... > .... 0 ...-<Cll Q)'C c:i a c:i .... Cl) .... """"' ..., Cl) 
::;I,._. :::i.,_. :::i 0 :::i..,.. 0 ::;I 
i:..o ~o fa<; ,2 fa<; 0 E,""' 

FODDER: OAT AND VETCH 
HAY. 

Sheep I. •••••••••.••••..... 8H9 4031 4388 106 428~ 

Sheep l[ .................. 8527 3872 4655 110 4545 

II 

56.7 

18.5 

38.2 

67.4 

57.l 

23.9 

33.2 

58.1 

62.8 

... ~~ 
§~'d 
o .... > 
i... -; .... a,> Cl) 

Po; c:i.E 

50.9 

53,3 



154 1\IAIKE AGRICGLTl:RAI, EXPERDIEXT STATION. 1900. 

DIGES'IION EXPERIMENT 79-0AT AND VETCH HAY. 

FODDER. 

Oat and vetch 
hay ..........•.. 

FECES. 

Sheep 1 ......... 

Sheep II. ....... 
Sheep III ......... 

RATIOXS. 

Fed Sheep I 500 grams per day. 

Fed Sheep II 500 grams per day. 

Fed Sheep III 500 grams per day. 

COl\IPOSITIO~ OF FODDERS AND FECES. 

WATER-FREE. 
;.. 
0 
,0 

s .: 
:= ~ i:: 

0 .: c;l ·- ~ i:: 

:§ s .;:(I.) ] i.: 
P-. ~~ .c 0 

~ 0 rn 0 ,0 

rn Cs ~ C: ~ 

% % % % % 

4217 80-00 ~2-41 7,59 10.64 31.16 

1218 ....... 92.96 7.04 8.13 37 .97 

4219 ........ 92.00 s.oo 7,92 39.39 

4220 ........ 92.09 7,91 8.50 35.99 

~ 

t 00 
(I,)"" -~ 0()0 
co:: ........ ..,; 0 
~t< ~ 

I 
d 

Zo "" ! 

u 

% % 

4i .10 3.51 4342 

44.46 2.40 461] 

42.44 2.25 4651 

45.3~ 2.28 4570 



DIGESTION EXPERil\IF,:l\·Ts \VI'I'H SHEEP. 155 

TOTAL NUTRIENTS IN FOOD EATEN AND FECES EXCRETED lN FIVE 
DAYS AND PERCEN''rA<iES DIGESTED. 

~; 0 
..; 0 

~ 
t 

•~I: 
.:: 

2 I'.:: 0~ s ... l:!.O 

~ 
c::: 0 tE ~ !'. (fJ 

C e ... I t ·- ~ ol 
0 I < ~ Zo ~ 

SHEEP I. Grams I Grai1~s 1~rams Grams Grams Grams Grams 

Oat and vetch hay ..••....... 1967 .6 
I 1818.0 149.6 210.5 610.2 927 .6 6\'l.7 

Feces ·························· 851.7 791.7 60.0 69.2 323.4 378.7 20.4 

Amount digested ............. 1115.9 1026.3 89.6 141.3 286.8 548.9 49.3 

Per cent digested ............. 56.7 5G.5 59.9 67 .1 47.0 59.1 70.7 

SHEEP II. I 

Oat and vetch hay ............ 1981.5 
I 

1830. 9 150.6 211.5 615.8 933.7 69.9 
I 

Feces ·························· 784.5 721.7 62.8 62. 1 309.0 332.9 li .7 

Amount digested ............. 1197 .o 110!).2 87 .s 149.4 306.8 600.8 52.2 

Per cent digested ............ 60.4 ti0.6 ,58.3 70.6 49.8 64.4 74.7 

SHEEP Ill. 

Oat and vetch hay ...••...•••. 2000.0 1848,2 151.S 212.8 6:.!3.2 942.0 70.2 

~'eces ·························· 734.7 676-6 58.1 62.4 264.4 333.0 16.8 

Amount digested ............ 1265.3 1171-6 93.7 150.4 358.8 609.0 53.4 

Per cent digested ............. 63.3 63,4 62.4 70-7 57.6 64.6 76.l 

Average. ................. 60.1 60.2 60.2 69.5 51.5 62.7 73.S 

FUEL VALUE FOR FIVE DAYS. 

Q,) 

.... 0 oi 0 :0 
0 ol 
Q,) Q,) Q,)~ 0 ~~ ---~g 0 0 0 ~ 0 ol 0 
ca ca ..... o.c -;; ~-;; o::,_ 

~~~ > > >-::: > ..... > 
~-ci ~~ c3~ ..... i cl,.... s·~ai ,~ ~~ 0 0 <llo "'"',.;, 

0 ... Oo 
~ .... ~.s r.:a.o E- .... ~oi.8 

FODDER: OAT AND VETCH 
HAY. 

Sheep I .•.......•••••••••. 8543 3\J:l:7 4616 123 4!93 52.6 

Sheep II .......••.......... 8604 3649 4955 130 4825 56.1 

Sheep III ..•..•..• ·······•·· 8684 s:.lei8 5326 131 5195 59.8 



156 :MAINE AGRICGLTURAL EXPERDIE~T STATION. 1900. 

DIGESTION EXPERnIENT 80-0AT AND PEA HAY. 

RATIONS. 

Fed Sheep I 500 grams per day. 

Fed Sheep II 500 grams per day. 

Fed Sheep III 500 grams per day. 

WASTE LEFT BY EACH SHEEP FOR FIVE DAYS. 

Sheep I. . 
26 grams. 

Sheep II. 
50 grams. 

Sheep III. 
75 grams. 

CO:\IP0SITION OF WASTE. 

Water. Ash. 
41.46 4.39 

Prot{lin. 
5.50 

Crude fiber. 
22.77 

Nitrogen-free extract. 
24.63 

COMPOSITION OF FODDERS AND FECES. 

WATER-FREE, 

Q;, 

>, ~ Q;, 

... 0 t 
0 .... 6 .µ;.: ~ 0. = Q;,.,; =o s •l""'I~ 

5..0 = Q;, N r,.; !l.QO 
0 ~ 

.c 8 >, = .... ..ci Q;, ...... l:.O .... 0 .0. ........ Q:l:;:s ... 1-<Q:l 00 ... 
~ ''"'i1 ~= A cs < P. Zo 

FODDER. % % % % % % 
Oat and pea hay. 4222 74.93 92-09 7.!H 13-76 33.38 41.99 

FECES. 

Sheep I ........ 4223 38.!2 !H,89 8.11 7.28 39,61 42.70 

Sheep II. ••••..• 4224 35.79 92.10 7-90 9.31 36,09 43.88 

Sheep III. .•...•.. 4226 41.89 92.64 7,36 8.74 39.18 42.30 

.... 
~ 
r., 

Fat. 
1.25 

% 
2.96 

2.30 

2.82 

2.42 

ooS 
Q;, cS 

'§ Sn ....... 
~Q;, 

OP. 

'144 5 

457, 5 

2 

0 

'159 

465 



DIGESTION EXPERH1:8l\'TS WITH SHEEP. 157 

TOTAL NUTRIENTS IX .l<'OOD EATE~ AND FECES EXCRI£TED IN FIVE 
DAYS AND PERCEN'I'AGES DIGESTED . 

..: 
Q,) 

.0 

iZ 

SHEEP I. Grams Grams Grams Grams Grams Grams Grams 

Oat an<l pea hay.............. 1856.4 1709.i', 146,9 256.2 618.7 779,5 

.Feces........................... 785.S 722.1 63,7 57,2 311.3 335.5 

Amount digested ............. il070.6 987,•l 83. 2 199.0 307 .4 444.(, 

Per cent digested ........... . 57.6 56.6 77.7 49.7 57,0 

SHEEP II. 

Oat and pea bay .............. 1843.3 1697.:, 145.9 255,0 613.6 774,0 

Fee-es........................... 812.0 747 .!1 64.1 75,6 293.1 356.4 

Amount digested. . . . . . . . . . . 1031.3 949.4 81.8 179,4 320.5 417 .6 

Per cent digested............. 55,9 55,!I 56,1 70,3 52.2 54. 

SHEEP III. 

Oat and pea bay .............. 1826.4 1681.:· I 14c4.7 253.4 607.0 766.9 

Feces................. .. .. .. ... 694.1 643.0 

Amount digested. .. . .. . . .. . .. 1132.3 1038.'i 

Per cent digested.............. 62.0 

Average. ........ ... ....... 58.5 

51.l 60,7 271.9 293.6 

93.6 192,7 325.1 473.3 

64,7 

59.1 

76,0 

74,7 

53.6 

51.8 

61.7 

57_.6 

FUEL VALUE FOR FIVE DAYS. 

Q,) 

... e::: :0 oi d 
Q,) Q,) Q,)00 Q,) ~~ E ::: ::SQ.) ::s - . -b.O dca d . dfD. d·,.. ~-; :,."O > Q,) :>"O :>Q,) 0 i:,) 

Q) a -> ..... 0 '""'Qi Q)'8 ~Q) Q.),._. Q,)._. 

::s..., ::,,._. &.i ::,,._. 0::s :;.,io ~o ~o E-,,... 

FODDER: OAT AND PEA 
HAY. 

Sheep I .................... 8252 359l> 4657 173 4484 

Sheep II .................... 8rn4 372!) 4465 156 4309 

Sheep III. .................. 8118 3228 4890 168 4722 

55.0 

18.1 

36,9 

67,1 

54,8 

22,9 

31,9 

58,2 

54,.4 

16,8 

37,6 

69.1 

64,8 

.... Q,)~ .:::o-
Q.l d d 
i:.>,... > 
r-.'~Q) 
Q,) > ::s 
il..d..,. 

54,3 

52,6 

58,2 



158 ::\IAIXE AGRIC-CLTCR_\I., J!"XPERDIE~T STATION. 1900. 

DIGESTION EXPERL\IE:\TT Sr-HAY, MOSTLY TIMOTHY. 

FODDER, 

Hay ..•.••.......•. 

FECES. 

Slleep I ........ 

Sheep II ........ 

Sheep III. ........ 

RATIONS. 

Fed Sheep I 800 grams hay per day. 

Fed Sheep II 800 grams hay per day. 

Fed Sheep III 800 grams hay per day. 

COl\IPOSITION OF FODDERS A~D FECES. 

\YATER-FREE, 
;:..; 
Q 
p 

s ;:..; 
::s 

~ Q i:: 
Q ;,-, ;:..; c::l ;:..; .t: ;... C, s C, .s t; 

0 
p .:: 

c::l c::l ·a i:: (::1 o...; 
;... s ·s 0 bl)O 
0 c::l "O ].s p >. ~ ..c: 0 :::J c::l ;... w. ;... ;... ,,... ~ 
H i::i 0 ~ ~ u Zc, 

% % % % % % 

4240 87 .oo 93,89 6,11 7.12 32.43 51.62 

4241 ....... 89.39 10,61 7 ,93 30.116 47,99 

4242 ........ 91.00 9.00 6,65 32.68 49.19 

4243 ........ 91.05 8,95 7,04 33.31 48.09 

= c::l 
;... 
bl) 
;... 
Q 
0.. 
w. -~ ;... 

...; 0 
c::l ~ 

r;.. 0 

% 

2.72 4599 

2,61 4530 

2.48 4578 

2.61 4603 



DIGESTIO.'J EXPERD1 r:~ TS \Vl'tH SHEEP. 159 

TOTAL NUTRIENTS IN FOOD EATEN AND FECES EXCRETED IN FIVE 
DAYS A~D PERCENTAGES DIGESTED. 

c.;, 
;..; ;..; Q;> 

; Q;> .t 
,=, .:: c:: Q • .s 'A a),._; s -~.:.. bJ)Q =~ c.;, 

c::~ 
Q) 

,::: Od 
>, ..c 0 ~ ~ ..;; is :::I :;:~ .... [fl .... .... d 
Ci <: p.. :;) Zc;, ~ 

I 
SHEEP l. Grams Grams: Grams Grams Grams Grams Grams 

IIay ............................ 3480.0 3267 .4 212.6 247 .8 1128.6 1796.4 94.6 

Feces ....... , ......... ······· 1501.1 1341.8 159.3 119.0 463,2 720.4 39.2 

Amount digested ............. 1978.9 192.5.ti 53.3 128.8 665.4 1076.0 55,4 

Per cent digested ............. 56.S 58.!) 25.1 52.0 59.0 59.9 58.6 

SHEEP II. 
I 

Hay ........................... 3480.0 3267 ,4 212.6 247 .8 1128.6 1796.4 94.6 

Feces ........................ 1723.6 1568.5 155.1 114.6 563.3 S47.8 42.8 

Amount digested ........... 1756.4 1698.\J 57 .5 133.2 565,3 948.6 51.8 

Per cent digested ............ 50.5 52.0 27.0 53.7 50,1 52.8 54.8 

SHEEP III. 

Hay ················· ......... 3480.0 32ti7 .4 212.6 247 .8 1128.6 1796.4 94.6 

Feces ....... ........ ········· 1634.3 1488,0 146.3 115.1 544.4 785.9 4'.?.6 

Amount dige:a;ted ............. · 1845. 7 1779.4 66.3 132.7 584,2 1010.5 52.0 

Per cent dlgested . ........... i 53.0 54.5 31.2 53.5 51.S 56.3 55.0 

Average ...........•.•..... 53.4 55.1 27.8 53.1 53.6 56.3 56.1 

FUEL VALUES FOR FIVE DAYS. 

! 
Q;> 

0 0 ~r:: 0 
:0 

0 Q;> d 
Q;> Q) ~i Q;> ~-

_...,c;,~ :::I ::I ::I c::0:> 
ce '::l ...., bC -; > ::I 

§:0'2 > I 

c:: ..... d';; 
> >~ > ..... > Q~> 
a)~ ..... oo 

i 
..... 'O ..... ~ 2'c) tf~ _;,a) 
~o Q)Q) 

::I 0 :::I 0 ::I.,. 0 ::I ~£ fa'-1 '8 
I 

~£ fa'-1:::1 E:-; .... 0.. d,8 

FODDER: HAY. I 
8heep I ................... 15973 6800 9173 112 ~061 56,7 

Sheep II. .................. 15973 7889 S084 116 7968 49,9 

Sheep III .................•. 15973 75;!3 8450 115 8335 52.2 



160 ~IAI~E AGRICCLTl':i:L\L J~XP£RL\Il~XT STATION. 1900. 

DIGESTION EXPERL\IEXT 82-0A TS FED WITH HAY. 

RATIO.NS. 

Fed Sheep I 400 grams oats and 400 grams hay per day. 

Fed Sheep II 400 grams oats and 400 grams hay per day. 

Fed Sheep III 400 grams oats and 400 grams hay per day. 

Sheep I l
1

eft 177 grams waste for the five days. 

COMPOSITION OJ<~ FODDERS AND FECES. 

I WATER-FREE. 

! ------

i 
I 

..: 
Q 

~ s <l,) 

14 Q 
14 ::i Q .t ::l ~ 5 p ;:: 

.s 1£: ~ 
;:: ::: -~ w..; 

0.00 .8 ;:: ;:: i <I,) Od 

~ h 
d .ci ,-:;: ~;... 
Cl) 0 ::l ...,..., 

~ 14 14 00 14 0 z~ if.: ~ 0 < i:.. ""' 

FODDER. % % % % % % % 
Hay ............••. 4235 87,00 93.89 6.11 7. 12 32.43 51.62 2.72 

Oatb ............. 4234 86.84 00.93 3.63 13.10 11.87 65.71 5.69 

FECES. 

Sheep I ........ 4236 . ........ !ll.S9 8.11 8.26 30.83 50.24 2.56 

Sheep II ......... 4237 ........ 9:l.07 7.93 7.91 31.85 50.0i 2.24 

Sheep III ......... 4238 ....... 90.,U 9.59 8.44 30.]8 49.34 2.45 
I 

s:: 
;; 
Sn 
14 
Q 

~ 
00 
Q 

·;: 
0 
~ 
c.,; 

4599 

4685 

4681 

4651 

4588 



DIGESTION EXPERIMENTS WI1'H SHEEP. 161 

TOTAL XUTRIENTS IX FOOD EATEX A~D FECES EXCRETED IX FIV:B 
DAYS AXD PER CEXT DIGESTED. 

SHEEP I. 

Fed in bay ......••.•.•.•.•••••. 
Fed in oats .................. . 
'Total fell ...........•.......... 
Total feces ................... . 
Total tligested ............... . 
Digested from hay ........... . 
Digesterl from oats .......... . 
Per cent digested from oats .. 

SHEEP 11. 

l!~ed in bay .........•••••.••.•. 
Fed in oats .................. . 
·Total fed ...................... . 
Total feces .................... . 
'Total <'ligested ................ . 
Digested from hay .......... . 
Digested from oats ........ . 
Per cent (ligested from oats .. 

SHEEP Ill. 

Grams 
1

Grams Grams Grams [Grams Grams Grams 

Hi82.8 
1736.8 
3Wl.l 
1213.0 
210n. l 
898.8 

1207 ,3 
69.5 

1740.0 
1736.8 
3476.8 
1319.1 
2157 .7 
878,2 

1279.5 
73,6 

1484.0 
ln73.S 
3157.ti 
1114.6 
2043.2 

874.1 
llH!l. l 

69.8 

Hi33.7 
1673.8 
~307.5 
1214.5 
2093.0 
849.1 

1243.H 
74.3 

I 

98.3 
63.0 

1(;1.3 
98.4 
62.9 
24.7 
38.2 
6ll,ti 

106.3 
63.0 

169.3 
104.6 
H4.7 
28.8 
35.9 
57.0 

117 .7 
227 .5 
345.2 
100.2 
245.0 
61.2 

183.8 
80.8 

123.9 
227.5 
351.4 
104.a 
247 .1 
6H.6 

180.5 
79.3 

515.5 
206.2 
721.7 
374.0 
347.7 
304.1 
43.6 
21.1 

564.3 
:t00.2 
770.5 
420.1 
a50.4 
282.6 
67.8 
32.9 

806.1 
1141.3 
1947 .4 
609.4 

1338.(J 
482.8 
855.2 
,4.9 

898.2 
1141.3 
2039.5 
660.5 

137\'l.0 
474.3 
904,7 
79.3 

44.7 
!18.8 

143.5 
31.0 

11::.5 
26.2 
86.3 
87.3 

47.3 
98.8 

146.1 
29.6 

116.5 
25.9 
\'J0.6 
91.7 

Fed in bay ..................... 1740.0 1633.7 / 106.3 123.9 564.3 898.2 47.3 

~~ia\nf~~~s_:::::::::::::::::::: mt~ mt~ 1 1it~ mJ ~~z:: M!U 1:U 
Total feces.................... 1314.8 1188. 7 i 126.1 111.0 300.8 648.7 a:.i.2 
'Total digested................ 2162.0 2118.S 43.2 240.4 373.7 1390.8 113.9 
Digested from hay............ 922.9 889.7 33.2 66.4 292.1 505.2 26.0 
Digested from oats ........... 123\il,l 12211.1 10.0 174.0 81.6 885.6 S7 .9 
Per cent digested from oats.. 71 3 71! 4

1

. 15.9 76.5 39,5 77 .6 89.0 

__ A_v_er_·a_g_~_-_·_··_·_·_ .. _·_·_ .. _·_··_·_··_·_· __ 7_1_:5 ___ 12 __ :_~' ______ 44 ____ 5 __ 1_s_.9 __ 3_1_._2 __ 1-_,._3 ___ 89-.3 

FUEL VALUES FOR FIVE DAYS. 

0 0 ... a;:: ""' Cc:;, 0 
Q, Q) ~~ <:) 

c,c.i .,~ ~ ::s ::s ::s 
~ ~ -1)!) '.;l 

_:::i 

.:; .o~ ~.o~ > > > ..... ~ > ,:)~ > --o ,....rii 
C)·~ -i:e d·'""'....-1 

~~~ 0)0 Qi.l Q,c:;, .;, d c, 
:::l 0 :::l Q :::l 0 ::S;., 0 > :::l 
~ .... ~~ ~£ 5. :::l E,; d.._. c.. ~.a 

FODDElt: OATS. 

:Sheep I .................. 8137 3171' 4957 160 4797 6().0 

Sheep II .............. , •.•.. 8137 2190 5947 157 5790 71.2 

Sheep III. ................ 8137 2270 4867 152 l 5715 70,2 



162 ::\IAI~E AGRICCL1TR.\L EXPF,RDIEXT STATION. 1900. 

DIGESTION EXPERL\IE~T 83-ROYAL OAT FEED. 

RATIOXS. 

Fed Sheep I 400 grams Royal Oat Feed and 400 grams hay. 

Fed Sheep II 400 grams Royal Oat Feed and 400 grams hay. 

Fed Sheep III 400 grams Royal Oat Feed and 400 grams hay. 

Left by Sheep I, II8 grams hay for five days. 

CO:.\IPOSITION' OF ..l<~ODDERS AND FECES. 

WATER-FREE. 

I 

... ;..; 
Cl.) 

.£ ::,. Cl.) 

a ... ~ Cl.) 

~ ; s i:: 
i:: a .§ i:: 8..3 

~ ] ;..; o.oo 
@ od _.. 0 ...... ..,; ;;j bC 2 ,D. ~t; 

~ 
... ... 00 

~ 
;;j 

H ::, 4'l1 ;)., Zc;, ~ 

FODDER. % % % % % % % 
Hay .. -............ 4244 87.00 93,89 6.11 7 .12 32,43 51,62 2. 72 

Royal Oat Feel'l.,. 4245 89,63 93,61 6.39 7.46 24.98 fii ,'j3 3.44 

FJ<..CES. 
! 

Sheep I ........ 4246 ....... 91.68 8.32 5.45 32,42 52.26 1.55 

Sheep II ........ 4247 ........ 90,87 9.13 6.09 30.84 52.20 l.74 

Sheep III ......... 4248 ········ 91,58 8.42 
I 

5.58 31.91 52.59 J.50 

I 

I 

I 
I 

I 

i 

@ 
bl) 
... 
0 
.::.. 
00 
0 -~ 
0 :e 
C) 

4fi99 

4430, 

4478-

4472: 

4480, 



DIGESTION EXPERIMEKTS \VITH SHEEP. 

TOTAL ~UTRlENTS IN FOOD EA.TE~ A:'1:D FECES EXCRETED IN FIVE 
DAYS A~D PERCENTAGES DIGESTED. 

SHEEP I. Grams Grams Grams Grams Grams Grams Grams 

Feel in hay ................... . 
Fetl in "Royal Oat Feed" .... . 
Total fed .................... . 
Total feces ......•............. 
'l'?tal digested .............. . 
Digested from hay ........... . 
Digested from "Royal Oat 

Feed" ....................... . 
Per cent digested from 

"Royal Oat Feed" .........•. 

SHEEP II. 

Fed in hay ................•... 
Feel in "Royal Oat Feed" .... . 
Total feel .................... . 
Total feces .................. . 
Total digested .............••.. 
Digestecl from hay. . ....... . 
Digested from ''Royal Oat 

Feed" ....................... . 
Per cent digested from 

"Royal Oat Feed" ......•.. 

SHEEP III. 

Fed in hay .............••..•••• 
Feel in "Royal Oat Feed" .... . 
Total fed ..................... . 
Total feces .................... . 
Total digested ......••....... 
Digested from hay .......... . 
Difest~d from "Royal Oat 

Eeed ....................... . 
Per cent digested from 

"Royal Oat Feed" ......... . 

Average ................. . 

1740 
1792.6 
3532.6 
1789.1 
1743.5 
989.5 

754.0 

42.1 

1630.2 
1792.6 
3422.S 
1676.3 
1746.5 
822. 7 

923.8 

51.3 

1696.3 
1792.6 
3488.9 
lil0.8 
1778. 1 

906.8 

871.3 

48.6 

47.3 

1633.7 
1678. 1 
3311.S 
1640.2 
1671.6 
9H2.8 

708.S 

42.2 

1529.S 
1678.1 
3207 .9 
1523.3 
1684.(j 
795.5 

889.1 

53.0 

15!{!.4 
1678.1 
32i0.5 
156H. 7 
1703.8 

877 .5 

826.3 

49.2 

48.1 

10/J.3 
]14.5 
220.8 
148.9 

71.9 
26.6 

-!5.3 

39.6 

100.4 
1]4.5 
21-!.9 
153.0 
61.9 
27 .1 

34.8 

32.9 

103.9 
114.5 
~18.4 
144.1 
74,3 
28.9 

45.4 

39.7 

37 .4 

123.!'l 
133.7 
257.6 
97.5 

160.1 
64.4 

95.7 

71.H 

118.0 
133,7 
251. 7 
102.1 
149.li 
63.4 

86.2 

64.5 

121.6 
13:L7 
255.3 
95.5 

159,8 
64,6 

95.2 

71.2 

69.1 

564.3 
447.8 

1012.1 
580.0 
432.1 
332.7 

99.4 

20.0 

528.0 
447.8 
975.8 
517.0 
458.8 
264.5 

194.3 

43.4 

5-!9.9 
447 .8 
9fl7 ,7 
545.9 
451.6 
294.7 

15/J,9 

35.9 

33.1 

1mEL VALUE FOH l<'fVE DAYS. 

""'-:: 0 Q) 

0 0 ~~ Q) 
::l ~- ::l i,d d oo ~; ,; c:i 

>8 > Q) 0 ~a - 0 -o --zr:; Q;,._. ill""' 

~o ::i..., ::l 0 ,o f;,:.o ~£ 

ROYAL OAT FEED, 

,m, I Sheep I ................•.... 7941 3329 83 
I 

Sheep II. ................... 7941 3ti,51 4290 75 

Sheep III. ................. 7941 3\J02 4039 83 

898.2 
1034.8 
19.~3.0 
935.0 
998.0 
538.0 

460.0 

48.9 

838.0 
1034 8 
1872.8 
875.0 
mn.8 
442.5 

555.3 

53.7 

874.2 
1034.S 
1909.(J 
899. 7 

1009.3 
492.2 

Q) 

p 
d 

517 .1 

50.0 

50.9 

:;::: ~ 
d ::l 

~'d 
- > d"'"" 
~Q) 

0 ::l 
E-s""' 

3246 

4215 

3956 

47 .3 
61.7 

109.0 
'l.7.7 
81.3 
27 .7 

53.6 

86.S 

45.8 
61.7 

l(J7,5 
29.2 
78.3 
25.1 

53.2 

8/J.2 

46.7 
61.7 

108.4 
25.7 
82.7 
26.2 

i6.5 

91.6 

88.2 

~~§ 
~~'d 
c;,_ > 
=---·a...-1 
~~z 

40. 

53.1 

49. s 



164 MAINS AGRICCLTUl1AL EXPERil\IEXT STATION. 1900. 

DIGESTION EXPERL\IENT 8.4-l\HXED FEED. 

RATIONS. 

Fed Sheep I 400 grams mixed feed and 400 grams hay. 

Fed Sheep JI 400 grams mixed feed and 400 grams hay. 

Fed Sheep III 400 grams mixed feed and 400 grams hay. 

COl\1POSITION OF l:PODDERS AND FECES. 

WATER-FREE. 

i :-: 
.;z .0. 0 

s ~ :.. ,t B ::: s 0 
:::: ..., .0. .:: 
:::: d 0 = ;::: Q)~ 

3 s ·a -~ ,s b.OO 
d 0 

Od 
p., b.O ,;j ::l :.. :.. ~ 

~ 
..., ..., 

:.. 0 :.. :.. z~ d 
rt) ~ <: il. 0 ;-;.., 

FODDER. % % % % % % % 
~ 

Hay ............. 4251 87,00 93,89 6.11 7 .12 1!2.43 51,62 2.72 

Mixed feed ....... 4250 87.64 94.27 5,73 12.98 14.56 62,11 4.(l2 

i 
FECES, 

Sheep I ......... 4252 ~ • • I • • • • 90.07 9,93 9.80 30.16 48,28 1.83 

Sheep II ........ 4253 ~ ........ 90.12 9.88 9,71 30.28 48,27 I.SH 

Sheep III ........ 4254 ....... 89.97 10.03 9.93 28,73 49.02 2.~.l9 

I 
d 
d 
:.. 
b.O 
:.. 
0 
~ 
ti) 

-~ :.. .s 
c:: 
0 

4599 

4513 

4459 

4429 

4449 



DIGESTION EXPERDIENTS \\Tl'H SHEEP. 165 

TOTAL XUTRIE~TS I~ FOOD EATE~ AXD FECES EXCRETED IN FIVE 
DAYS AND l'ERCE~TAGES DIGESTED. 

SHEEP I. 

Fed in hay .................... . 
i'ed in mixed feed .•.•....•... 
'l'otal fed ..................... . 
Total feces ................. . 
Total digested ............... . 
Digested from hay .......... . 
Digested from mixed feed .. . 
Per cent digested from mixed 

feed ................•........ 

SHEEP II. 

Fed in hay .................. . 
Fed in mixed feed ........... . 
Total fed ..................... . 
Total feces ................... . 
Total amount digested ..•.... 
Digested from hay.. . . . .... . 
Digested from mixed feed .. . 
Per cent digested from mixed 

feed ..................•...... 

SHEEP Ill. 

Fed in hay .................... . 
Fed in mixed feed .....• 
Total fed ..................... . 
Total feces ................... . 
Total digested ............... . 
Digestecl from hay .......•.... 
Digested from mixed feed ... 
Per cent digested from mixed 

fee<l •...................•... 

Average ................. .. 

lorams Grams Grams Grams Grams Grams Grams 

1740 
17fl2.8 
3492.8 
1468.2 
2024.6 
989.5 

1035.1 

59.1 

1740 
1752.8 
3492,8 
1468.9 
2023.9 
878.2 

1145.7 

65.4 

li40 
1752.S 
3492.8 
1476.0 
2016.8 
922.9 

10!')3.9 

62,4 

62.3 

1633.7 
1652.4 
3286.1 
1322.4 
1964.7 
H62.8 

1001.9 

60.6 

1633.7 
16fl2,4 
3286, 1 
1323.8 
1962.3 

84!:l.4 
1112.!'J 

67 .4 

1633.7 
1652.4 
3286.1 
1330,2 
195!>.9 
889.7 

1066,2 

64.5 

64-2 

106.3 
](,0.4 
206,7 
145.8 
60.9 
26.6 
34.3 

34.2 

106.3 
100.4 
206.7 
145.1 
61.6 
28.8 
32.S 

32.7 

106.3 
100.4 
206.7 
145.8 
60.9 
33.2 
27. 7 

27 .6 

31.5 

123.!l 
227 .5 
351.4 
143.9 
207 .5 
64.4 

143.1 

62.9 

123.9 
227,5 
351.4 
142.6 
208.8 
66.6 

142.2 

62.5 

123.9 
227,5 
351.4 
143.3 
208.1 
66.4 

141.7 

62,3 

62.6 

564.3 
255.2 
81!:l.5 
442.6 
376.~ 
332.7 
44.2 

17.3 

564.3 
255.2 
8Hl.5 
444.8 
374.7 
282.6 
9'.2.1 

36.1 

564.3 
2n5.2 
819,5 
446.!l 
372.6 
292.] 
80.5 

31.5 

28.3 

898.2 
1088. 7 
1~86.9 
708.9 

1278.0 
538.0 
740.0 

68.0 

898.2 
1088.7 
1986,9 
709,1 

1277.8 
474.3 
803,5 

73.8 

898.2 
1088.7 
1986.9 
712.5 

1274.4 
505.2 
769.2 

70.8 

47.3 
81.0 

128.3 
26.9, 

101.4 
27.7 
73.7 

91.0 

47.3 
81.0 

128.3 
27.3 

101.(} 
25,9 
75.1 

92.7 

47.3 
81.0 

128.3 
27.5, 

100.8 
26,(), 
74,S 

92.! 

92.0 

FUEL VALUE FOR FIVE DAYS. 

MIXED FEED. 

Sheep I .................... . 

Sheep 11 ................... . 

Sheep III ................. . 

7909 

7909 

W09 

2497 

1918 

2165 

5412 

5991 

5753 

125 

124 

123 

5287 

5867 

5640 

66.S 

74.2 

71.3 



166 J\IATXE AGRICuLTCRAL EXPERDIEKT STATION. 1900. 

DIGESTION EXPERL\IENT 85-CORN GERM. 

RATIOKS. 

Fed Sheep I 300 grams corn germ, 400 grams hay per day. 

Fed Sheep II 300 grams corn germ, 400 grams hay per day. 

Foo Sheep III 300 grams corn germ, 400 grams hay per day. 

COl\IPOSITIOX OF FODDERS A~D FECES. 

\V ATER-FREE. 

~ ...: 
.0 ~ 0 

s ... c;I ...: ill 
.:: E s 0 

::: 
~ 0 

.0 c 
i::: ::: '+=I ill ... 

~ s ·a N 0 bJ)O 
0~ c;I .d ':l 

~~ 1 ~ 
.--. bl) 0 ;:: ... C rn ... ... 

rn C ~ ::.., 0 Zo :a:. 

FODDER. % % % % % % % 

Hay ............... 4235 87.00 93.89 6.11 7 .12 32.43 51.62 2.72 

Corn Germ ...•••. 4227 90.42 96.05 3.95 25.'37 23.72 35.GS 11.28 

FECES. 

Sheep I ......... 4255 ........ 90.06 9.94 12.57 30.70 44.59 2.20 

Sheep II ....•••• 4256 ........ 91.05 8.1!5 12.66 30.34 45.64 2.41 

Sheep III ......... 4257 ........ 89.65 10.31 14..53 29.30 43.55 2.31 

I 
I 

s 
~ ... 
bl) 

... 
ill 
~ 
00 

.8 ... 
0 
'2 
0 

4589 

5110 

4527 

4603 

4520 



DIGESTIOX E~I ERDil~XTS \\'ITH SHEEP. 

TOTAL NuTRIEN'l'S lX FOOD EATEX AND FECES EXCRETED IX FIVE 
DAYS AND l'ERCE~TAGES DIGa,TED. 

SHEEP I. 

Fed in hay ............•........ 
Feel in corn germ ............ . 
Total fe<l ..................... . 
Total feces ........ . 
Total digeste<l ........... . 
Digested from hay ........... . 
Digested from corn germ ... . 
Per cent digested from corn 

genn ......•....•....•........ 

SHEEP II. 

Fe<l in hay ................... , 
Fe<'I. in corn germ ............ . 
Total fe<l ..................... . 
Total feces ................ . 
Total digeste<l ............. . 
Digested from hay •.......... 
Digested from corn germ .... 
Per cent digested from corn 

gern1 .••........•............ 

SHEEP III. 

Fed in hay ............•........ 
Fed jn corn germ ........... . 
Total fed ..................... . 
Total feces ......•............. 
Total cligested ............. . 
Digested from hay ......... . 
Digested from corn germ ... . 
Per cent cligested from corn 

germ ..•••.................. 

Average ................. . 

00 

< 

Gra1t1s [Grams ;Gram~ 

1740.0 i rn:33.i I 106.3 
14M .3 I 1398.S fli .f> 
:rnHL 3 j :io.12 .. , rn:1. s 
lrnf.2 1022.3 11:3.0 
20(il.1 2010.2 50.8 

\18!•.f> !lfi2.S 26.fi 
lU,I.U IU4, .4 2-l.2 

174( .0 
14-f>( .3 
319( .3 
11,'i] .5 
2044.8 

98! .5 
105i .;{ 

li411.0 
14:Jf;.3 
3rn1;.3 
1111;.2 
20811 1 

9811./') 
1091).6 

Hl33.7 
13!lS.S 
3032.f) 
1048 4 
l!JS4. l 
962.8 

1021.3 

,3.0 

Hi33.i 
13!lS.8 
3032.:'i 
1001.1 
~031.4 

B62.S 
1068.(i ' 

,6.41 

'74.S 

42.l 

106.3 
bi .f> 

163.8 
103. l 
63.7 
26.6 
37 .1 

64.5 

106.3 
57.5 

163.S 
lln.l 
48.7 
26.6 
22.1 

38.4 

48.3 

Gm ms !Grams 

1n.9 I 564.3 
3ffl,2 I 345.4 

4\.3. l I !109.7 142 .-; 348.4 
3/'0.4 561.;l 
l4.4 

1 

332., 
'2~6.0 I 228.6 

U3.9 
3f,!l.2 
4H3. l 
145.8 
3'7.3 
(,4.-1 

2H.!.9 

"6.6 

l:!3.9 
31i9.2 
4!!3.l 
JH:2.2 
3:IO.!l 
li4.4 

21;6.5 

i2.2 

i5.4 

66.2 

564.3 
345.4 
fl09.7 
3-Hl.4 
560.3 
332.7 
227.6 

65.9 

564.3 
345.4 
909.7 
327 .1 
5S2.6 
332.7 
249.9 

72.4 

68.2 

FUEL Vll LUE FOR FIVE DA Y::5. 

c "'" ~r:9 0 C C c.i 

E 
C) t; C) 

::I ::IJJ E 
c-: ~ ?. ,;..n c;: 
> > ~~ > 

:; 1 E Q-:= ~ 
,..,:.i c:: 9 ::I 

~~. ~2 I'..~ r:... 

I 

I 

I 

FODDER: CORN GER:\J. 

I 

Sheep I ................... 'i4l2 l';'H(I 5i03 249 

Sheep II. ................. 74l2 135(i 

I 
6086 

: 

246 

I 

Sheep III. ....... ......... 7H2 1282 6159 23:l 

~-~--·-· 

Grams I Grams 
i 

898.2 
519. i 

1417 .9 
506. l 
Hll.8 
538.0 
3'i3.8 

71.9 

89S.2 
519.7 

1417 .9 
5'l5.6 
8!l2.3 
b3:-i.0 
354.3 

68.2 

898.2 
nl9.7 

1417 .9 
486.1 
931 .s 
538.0 
393.8 

75.8 

'il.9 

C) 

;3 
c;: 
:;::c3 
c:l::i 
>-c: d 
..... > 
o!,..... 
... a) 

0 ::I 
8<+o< 

5454 I 
'"" I 5927 

4';.3 
164.4 
211.7 
25.0 

1~6.7 
2i .7 

159.0 

96.7 

47.3 
164.4 
211.7 
27.8 

U•3.9 
27 .7 

156.2 

95.0 

47.3 
164.4 
211.7 
25.7 

186.0 
27 .7 

158.3 

l16.4 

96.0 

..,;:g 
~~~ 
;...."i3 
~~e 

73.3 

78.5 

79.6 



168 :'.\U.IXE AGRICUL'l'CIL\L EXPERDIE'.::-;TT STATION. 1900. 

SUl\ll\lARY OF DIGESTIO~ COEFFICIEXTS OBTAINED IN THE: EXPERI­
.'.\IE~TS HERE REPORTED. 

i ...; a 0 

2 0: ... ... .., 
<l) ... ~ 
A <l) 

k ; <l) 
<l) <l) 

0 ~ s ... c:; <l) 

;., .0 .::: 
<l) 0: 0 ~ <l) 

.0 s ·a ..... 
<l) ~ 

.::: = ~ 'C C 

:;; .,., 
~ 

00 
C ::l b ~ ... ... ... 6 z z i:::i 0 <!1 ~ ~ 

% % % % % % % % 

Clover hay, cut in early bloom ..... 70 57,6 5u.o 44.6 65.9 51.8 62.9 2i .9' 

Clover hay, cut in late bloom ...... 71 55.6 57.2 38.5 67.3 43.6 64,3 85.4 

Clover silage made from clover cut 
in late bloo1n ....................... 72 52.3 53.3 44.0 39,7 55.2 55.8 54.1 

Uorn 1neal. ........................... 73 88.5 89.0 68 7 n.9 ..... 91.7 80.6-

Hay, mostly timothy ............... 74 5i.6 5i .9 53.5 65.2 48.0 63.0 44.6, 

Oats ............. ..................... 75 69.2 71.3 . .... 75.5 30.8 77.2 ·•···· 
Pea and oat hay ..............•...... 76 64.2 62,5 58.2 72.2 63.0 6,L7 54.4-

Oat and pea silage ................... 77 65.5 66.6 52.4 74.6 61.3 67.0 75.0· 

Oat and vetch hay .•........••...... 78 55.4 56.2 4!.3 65.3 49.0 59.0 62.8 

Oat and vetch hay .....•.. ········· 79 60.l 60.2 60.2 69.5 51.5 62.7 I 73.8 

Oat and pea hay ..................... 80 58.5 58.5 59.1 74.7 51.8 57.6 64.S 

Hay, mostly,timothy ............... 81 53.4 55.1 27.8 53.1 53.6 56.3 56.1 

Oats ............•........•......•...... 82 71.5 72.5 44.5 78.9 31.2 7i .3 ::;9,3 

Royal oat feed ..................•...•. 83 47.3 48.1 37.4 69.1 33.1 50.9 88.2 

Mixed feed ........................... 84 62.3 64.2 31.5 62.6 28.3 70.8 92.0 

Corn germ ........................... 85 73.7 74.8 48.3 75.4 68.2 71.9 96.0 



KOTE ON HEA1'S OF COMBUSTION. 

A COMPARISON OF DETERMINED AND CALCU­
LATED HEATS OF COMBUSTION. 

L. H. MERRILL. 

It has been frequently observed in this laboratory and else­
where that the heats of combustion of vegetable foods as deter­
mined are higher than the results obtained by calculation when 
the usual factors are employed. This fact is illustrated by the 
whea't products in the following table in which it will be seen 
that thedifferences range from.026 to.430 calories,or from nearly 
one to ten percent of the determined value. The wheat products 
were chosen because they contain nutrients of precisely the same 
character and origin, but in varying proportions. The milling 
products are placed in the table below the wheats from which 
they were derived. The caluculated results are obtained by the 
use of Rubner's factors, viz.: for I gram protein, 5.5 calories_; 
for fat, 9.3 calories; for carbohydrates, 4. I calories. 

HEATS OF COl\lBUSTION OF WHEATS AlSD THEIR l\1ILLING PRODUCTS 
DETERMINED CO:\IPARED WITH THE CALCULATED VALUES. 

HEATS OF CUMBUSTION. 

Po, ,:;:; 
c.i ... <li ,:: 

0 l\laterial. .s ~ 0 ...;i;,; .:: 
d a, s d Cl/ 
... .0 ... '5 ... 
2s 0 .;s 0 ;j:: 
d .:i 0 ~ 0 >-"l.:: H ::.:i 

Calories Calories. Calories. % 

6301 Wheat......................... . . . 3.918 
6302 Flour, first grade............ . . . . .. . . . . . . . • 3.839 
6303 Flour, secoml grade.. . . .... ......... .... .. 3.892 
6304 Middlings........................ . . . ......... 4.169 
6305 Bran . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 4- .163 

.... Wheat ....................... , . . . . . .. . . . . . . . 3.922 
6296 Flour, first grade. . ... .. ..... ........ ..... 3.768 
6297 Flour, second grade. .... ....•...... .....• 3.780 
629\l Middlings....... .. . .. . . . . •. . . . . . . . . . . . . . . . . . 4.115 
6298 Bran............. • . . . . . . . . . . . . . . . • . . . . . . . . . . 4. 142 

6270 Wheat...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.987 
6273 Flour, high grade............. ... . ... ... . . 3.942 
627!:I Jnour, low grade . . . . . . . . . . . . • . . . . . . . . • . . . . . 4.365 
6280 Middlings.................................... 4.350 
6281Bran ......................•..... , ........... 4.196 

3.849 
3.813 
3.843 
4.023 
3.933 

3.833 
3.679 
3.701 
4.005 
3.946 

3.892 
3.864 
4.218 
4.075 
:L900 

.06!'! 2.00 

.02H .23 

.049 .29 

.]46 4.80 

.430 7.32 

.089 2.54 

.089 .16 

.0';9 .27 

.no 3.20 

.196 7.1s 

.095 Ul6 

.078 .33 

.14-7 2.47 

.275 9.62 

.296 10.07 

A very brief inspection of the table will show that the differ­
ences noted stand in very intimate relation to the amount of 
crude fiber present, and leads to a suspicion that the fiber is the 

12 
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disturbing element. If th1s be true we should expect to find the 
greatest difference between the determined and caluculated heats 
of combustion in those materials which are especially rich in 
fiber, such as the coarse fodders and feces of herbivorous ani­
mals. The following results of feeding experiments with sheep 
serve to illustrate this. 

Fodders ancl Feces. 

I , 

41301Oat hay ................................... . 
4131 Sheep feces from oat hay .................. . 
4160 Clover silage . .. . . . . . . . . . .. .. . . . . . . ... .. 
4161

1

Sheep feces from clover silage ........... . 
4202;Oat and pea silage ..................... .. 
~~4/Sheep feces from oat aml pea silage ... . 

(l,) 

= 
~ 

% 

30.,4 
33.65 
3,.l.43 
3·!. If) 

31.12 
O:.!.~b 

l~l~EATS OF CONBUS~rnN. 

c,) e a3 
.9 (l,) 0 

~ § 
~ g ~ 
(l,) ~ :;:: 

;i Q iS 

Calories. Calories. I Calories. 

4,2()!-l 3.il9 .490 
-1.2H0 3.682 .608 
4. 184 3.63H .546 
4.3,!'l ,L80f) .5i4 
4.20\l 3.98,l .:125 
4,Hi3 3.H(JH .494 

The results given in the last column are not, however, pro­
portional to the amount of crude fiber present, but are much 
greater in the feces. This suggested a study of the fiber itself. 
A quantity was prepared from both fodders and feces and burned 
in the usual manner. The results, reduced to a water- and ash­
free basis are given here. 

IIEAT8 OF UO:XBUSTION 01<' CRUIH: FIBER J<'RO:.\I FODDERS AXD THEIR 
l<'ECES CORRt<:SPO'.\'DI:-;G. 

j j J souree of e>u<l e fi he, : I eJ:,t~7!u~;n -I 1~ ~ [so mee ,~,.:<l: h:, F~~ \~;; t:'o~ 

4130 Oat hay ............... . 
4lo(J Clover silage ......... . 
4202 Oat and pea silage .. . 

Average .......... . 

4.405 ljil:H Feces from oat hay .. 
4.filO 4lol ~'eces from clover 1>il. 
4.fi6i age ................ . 
4,561 4204 Feces from oat and 

pea silage .......... . 
Average . ........ . 

4.662 

5.215 

4.820 
4.8H9 

The crude fiber from the feces had, in these three cases, au 
average determined fuel value over 7 per cent higher than that 
of the fiber from the corresponding fodders. In other words, 
the digestible crude fiber had a lower fuel value than that remain­
ing in the feces, and consequently, lower than that of the mix­
ture of carbohydrates included in that term as found in the 
original fodders. 



EXPERIMENTS WITH INSECTICIDES UPON 

POTATOES. 

CHAS. D .. WOODS. 

Through the generous cooperation of Mr. John Watson of 
Houlton the Station has been able to make under exceedingly 
favorable conditions field experiments upon the potato. Not 
only did Mr. Watson give the free use of land, but he also fur­
nished the labor and machinery. The management of the Ban­
gor and Aroostook Railroad, with their characteristic interest in 
and support of all that has for its aim the improvement and 
development of Aroostook county, furnished free passengertrans­
portation to a large amount. Because of this help the Station 
was enabled to make a series of experiments which it could not 
otherwise have undertaken. 

Experiments as follmvs have been carried to a successful issue: 
I: A soil test experiment of 25 plots. 
2. An experiment of 25 plots on the effect of fertilizers, par­

ticularly different potash salts, upon the starch content of the -
potato. 

3. A spraying experiment with Bordeaux mixture and other 
fungicides for potato blight. 

4. An experiment with several commercial insecticides in 
comparison with Paris green as a remedy for the potato beetle. 

The experiments with insecticides are here reported. The 
others will be prepared for publication as early as practicable. 

For the experiment with insecticides, Mr. Watson kindly 
placed a ten acre field of fairly uniform slope and soil at our 
disposal. 

This field was planted with Green Mbuntain potatoes late in 
April, the rows running east and west. There were 224 rows 
about 30 rods long running across the field, and in addition about 
20 shorter rows at the north and ten at the south ends of the 
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field. The piece was divided in this way into 14 plots of 16 
rows each with 2 plots of shorter ro,,v·s at either end. The short 
rows were untreated except that Paris green and whitewash 
were sprayed on these July 27th so as to kill most of the bugs. 
The arrangement of the plots and their treatment is shown in 
the following plan : 

ARRANGEJ\IENT OF PLOTS. 

Each plot consiste(1 of 16 rows about 30 rocls long. The rows ran east an<l west. 
Row 1 at north encl. 

No. of 
rows. 

IOncls of Insectichles. 

I Pounds. 

1 to 17 ..... Paris green .................................................... . 

17 to 32 .... Box al (arsenate of lea<t as the poison) .......................... . 

33 to 48 .... Boxal (arsenate of leac1 as the poison) ........................ . 

4!9 to 64 .... Paris green . . . . . . . ................................................ . 

,65 to 80 .... Paragrene... . . . ............................................... . 

81 to 96 .... Paris green ........• , ............................................ . 

!J7 to 112 ... 8wift's arsenate of leat1 ......................................... .. 

113 to 128 .. Arsenoitl Xo. 2 ................................................... . 

129 to 144 .. Paris green ....................................................... . 

145tol60 .. Arsenoid ~o.3 ................. : ................................ . 

161 to 176 .. Paris green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. . 

177 to 192 .. Arsenoid No. 4 ................. , ...............•................ 

193 to 208 .. Arsenoi<l No. 5 ........................•........................... 

209 to 224 .. Paris green . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .... 

DATES OF APPLICATION. 

10 

The instcticides were applied under the immediate c,v,.::rsight 
of the v,rriter, with water together with a fungicide, eithe:- Bor­
deaux mjxture, or other similar materials, in the form of a fine 
spray at the folowing- dates: 

July II, rows r to 128; July 13, rows 129 to 224; July 21, 
rows r to 224; July 27, rows r to 224; August IO, rows r to r 12, 

and August r r, rows r r 3 to 224. 
The experiment was visited by the writer at least once a week 

during the growing season, and two or three days after each 
application each plot was carefully examined and full notes taken. 
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!HE APPLICATION OF' PARIS GREEN AND OTHER POWDERED 

INSECTICIDES. 

\Vhen Paris green vvas first used for the potato beetle it seems 
to have been applied dry. This was probably partly due to the 
difficulty of transporting the water and partly ( and perhaps more 
especially) to the imperfect distribution which resulted from 
sprinkling the plants with watering cans. Since the introduction 
of improved spraying machinery, the poisons can be more evenly 
and effectively distributed vvith water than by dusting. 

None of the poisonous powders are dissolved in the water but 
are mixed with it and held suspended. The heavier the powder 
and the coarser the particles the greater will be the tendency for 
it to settle in it. An efficient agitator is an indespensible part of 
a spraying outfit. The materials are best applied as a fine spray, 
as in this way the whole plant can be readily covered and prac­
tically none of the solution runs off the foliage. In the case of 
the copper compounds of arsenic, freshly slacked lime should be 
added to the water at the rate of .2 pounds to barrel.* This will 
make the Paris green, etc., adhere better and effectually prevent 
burning the foliage. Half a pound of good, finely pulverized 
Paris green can be sprayed on so as to be more effective than a 
much larger amount applied ,vith a "gun" or other dusting 
devices. It can also be applied much faster and with less labor. 
One man with a 4-rowed mechanical sprayer can readily treat 
20 acres a day, and 30 acres with a 6-rowed sprayer. 

In the experiments here reported upon, the poisons were alL 
applied with a four-rowed mechanical sprayer fitted with a 
powerful hand pump. As it. was desired to take every precau­
tion for thorough spraying, two men were on the cart, one to 
pump, the other to drive and watch that the nozzles did not get 
stopped. In the first spraying one Vermorel nozzle was over 
each row and the rows were gone over twice in opposite direc­
tions. The other three applications were made with a double 
\T ermorel nozzle. A barrel of spraying materials with two single 
· or one double nozzle for each row will spray an acre. Some 
power mechanical sprayers, such as the Aspinwall, do not have 

* In case the plants are sprayed with Borcleaux mixture at the same time, the 
ad<lition of the lime is not necessary. 
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a sufficiently powerful pump to use double nozzles, and on this 
account are not well adapted to practical spraying in a potato 
growing district. 

RESULTS WI'l'H INSEC'rICIDES. 

While experiments at this time included only Paris green, 
arsenate of lead, Paragrene and the arsenoids, notes are here 
given on other insecticides which are used to a greater or less 
extent in the State. 

PARIS GREEN. 

Since the advent of the Colorado potato beetle, Paris green 
has been the favorite and indeed practically the only insecticide 
used. According to the L. S. Dispensatory, Paris green is the 
aceto-arsenite of copper and "is made by mixing 5 parts of verdi­
gris with sufficient water to form a thin paste, and adding to this 
a boiling solution of 4 parts of arsenious acid in 50 parts of ,vater, 
keeping the mixture at the boiling temperature and adding a little 
acetic acid to cause it to retam a brilliant color." The pure 
aceto-arsenite of copper should carry 58.65 per cent of arsenious 
oxide. There is also another compound sometimes sold under the 
name of Paris green which is practically the arsenite of copper 
and theoretically carries 52.94 per cent of arsenious oxide. ( See 
arsenoids beyond.) 

Formerly Paris green was nsed only as a pigment and the first 
aim of the manufacturer was to produce a good bright green. 
Since its use as an insecticide the consumption has greatly 
increased and different manufacturers have modified the process 
of manufacture so that in many instances they differ quite widely 
from that outlined above. In at least one plant the green is made 
from copper oxide, arsenious acid, and a soluble acetate. The 
ingredients used will always contain varying amounts of impuri­
ties and on this account very little, if any, Paris green is strictly 
pure aceto-arsenite of copper. As the arsenious acid is the 
cheapest single constituent, the claim made by one manufacturer 
that "as long as the green is pure, the manufacturer will endeavor 
to get as much arsenic into it as possible, consistent with making 
a good bright green," is probably true. So-called "pure" Paris 
greens which do not bear evidence of adulteration have been 
found to carry as little as 47 per cent of arsenious acid and others 
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have carried as high as 68 per cent. In the case of the goods 
with the low percentage, the relatively small amount of arsenic is 
due to impurities of the materials. In the case of green carrying 
more than 58. c:: per cent of arsenious acid, the higher arsenic con­
tent can only be explained by their having an excess of uncom­
bined arsenious acid ( white arsenic). As white arsenic 
burns foliage much more than does Paris green, or even 
London purple, its presence in Paris green is objection­
able. The purity of a Paris green is not necessarily indicated 
by its arsenic content since an excess of uncombined white arsenic 
is nearly as dangerous an adulterant as the presence of inert 
foreign matter. When pure, Paris green should have at least 
50 per cent of arsenious oxide and should be practically free from 
uncombined arsenic. Important as the purity of the green is, its 
mechanical condition is of great moment. To thoroughly pro­
tect the plant it is necessary that the poison be thoroughly dis­
tributed. It follows therefore that of two equally pure greens, 
the one that is in the finer powder will prove the more effective. 
In our experience there is greater danger of purchasing imper­
fectly pulverized, than adulterated Paris green. 

The purity of Paris green can be quite readily and fairly 
accurately tested by dissolving the Paris green in strong ammo­
nia water. If pure all of the Paris green will dissolve, the solu­
tion turning a deep blue color. Undissolved sediment indicates 
impurities or adulteration. Another test is to place a little of the 
Paris green between two pieces of window glass and rub them 
together. If the Paris green is adulterated ,vith lime, barium 
sulphate, or similar white materials, the Paris green will appear 
to turn white in places. Paris green of good quality is intensely 
bright green and uniform. VVhen adulterated, the green loses 
something of its intensity and is grayish green and is not always 
uniform. 

In the experiments here reported upon, Paris green was used 
in connection with some form of Bordeaux mixture in all of the 
check plots. 

The Paris green was applied at the rate of one-half pound to 
the acre. The first application was made before any of the eggs 
had hatched and may have been unnecessary. The three appli­
cations of Paris green at the rate of one-half pound to the acre 
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kept the bugs so reduced in numbers that they did no appreciable 
damage to the vines, and the fourth application (August IO-II) 

,vas unnecessary. The green was as usual somewhat difficult to 
keep thoroughly and evenly suspended in the water. When 
applied with lime at the rate of y; pound of Paris green and 
two pounds of lime to the acre, the Paris green was more effec­
tive than when applied at the same rate with copper, (Bordeaux 
mixture). The copper appeared to be distasteful to the bugs 
and they would leave the thoroughly sprayed leaves for those that 
had less copper and in this way they avoided the leaves with the 
most Paris green. If vines are sprayed before the bugs have 
made much growth, there is no difficulty in keeping them in 
check, so they can do no harm, with two or three applications of 
Paris green at the rate of _½ pound to the acre. Applied at this 
rate with Bordeaux mixture or lime, there is no danger of burn­
ing the foliage. 

LONDON PURPLE. 

London purple was first introduced in this country as an 
inse~ticide in 1877. It is a waste product in the manufacture of 
some dye stuffs and consists largely of arsenic, lime and the dye. 
It is cheaper than Paris green, contains more arsenic and can be 
more easily applied. 

Its composition is not so uniform, and it is more apt to injure 
foliage so that on the whole Paris green has been preferred. It 
was not used in the experiments here reported upon. Paris 
purple and English purple are two preparations quite similar in 
character to London purple. When any of the purples are used 
as insecticides they should be used with two or three times their 
,veight of lime because of the soluble arsenic which they contain. 

PARAGRENE. 

Paragrene is a patented article which claims to be free from 
many of the objectionable features of Paris green. The manu­
facturers state that "Paragrene is a definite compound of arsenic, 
sulphate of copper and ltme and is made in such a ·way as to 
neutralize whatever effect the acids, necessary to prepare the 
ingredients, vwuld have on plant life." It has recently been 
analyzed by the California Agricultural Experiment Station 
and found to contain 23.46 per cent of copper oxide and 40.60 
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per cent of arsenious oxide, 23.08 per cent of which is free. 
It also contains 19.31 per cent of gypsum to add weight. 
Because of its large amount of free arsenious oxide it would be 
apt to burn the foliage of tender plants. On such a plant as the 
potato and in the small quantity used mixed with lime or Bor­
deaux mixture, the burning by this amount of free arsenic would 
not be likely to be o-reat. It was applied four time with Bor­
deaux mixture at the rate of one-half pound per acre to rows 65 
to 80. The field notes follow. 

July 11, potatoes just beginning to bloom, no slugs hatched 
yet, sprayed; July 21, sprayed: July 24, very few bugs, none on 
coated or eaten leaves; July 27, sprayed; August 1, practically 
no bugs; August 8, practically no hugs; August ro, sprayed; 
August 14, no bugs; August 23, a few leaves are browned and 
curled on edges; no spots as in blight; appear to be slightly 
hurned; September 4, the "burning" has made no progress. 

The Paragrene used in this experiment was coarser than Paris 
green and when wet up with water there was quite a little residue 
left that would not go through a fine Vermorel nozzle. The 
attention of the company was cal1ed to the coarseness of the 
sample we used and in explanation they write as follows: "This 
is no doubt due to the rent or tear in the mill in which it is 
bolted. Sometimes this is bound to occur and a lot will go 
through the bolter before it is discovered, but we can assure you 
it is only an accident and instead of being coarse and gritty, the 
goods are always as fine as it is possible to get the best grade of 
flour." 

In this experiment Paragrene proved as effective as Paris 
green and in the amount used did not burn the foliage so as to 
injure it, if at all. 

ARSENorns. 

Under the general name arsenoids quite a number of different 
arsenites have been placed upon the market. White arsenoid 
·was supposed to be barium arsenite, but all of its arsenious acid 
was free so that it was no better than white arsenic diluted with 
baryta. Pink arsenoid is arsenite ( not arsenate) of lead. A 
sample examined by the California Station* carried 40 per cent 
of combined and 3.¼ per cent of free arsenious acid. The green 

" Bulletin No. 126. 
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arsenoid or arsenite of copper has been quite extensively intro­
duced by the Adler Color and Chemical Works. A sample 
examined by the California Station was found to carry 533,~ per 
cent of combined and nearly 8 per cent of free arsenious oxide. 
As previously stated, copper arsenite if pure would carry about 
53 per cent of combined arsenious oxide. 

The Adler Color and Chemical vVorks are experimenting with 
different arsenoids with the hope of obtaining compounds which 
will be as effective and at the same time cheaper than Paris green. 
Four of these materials called Arsenoids Nos. 2, 3, 4, and 5 were 
used in these experiments. In each case they were applied four 
times with Bordeaux mixture at the rate of one-half pound of 
3rsenoi<l to the acre. 

The manufacturers make the follovving statements to us rela­
tive to these materials. 

"No. 2 arsenoid is a compound containing arsenious acid, cop­
per and iime and is made by treating arsenite of soda vvith sul­
phate of copper and lime. This gives an absolutely neutral 
combination of salts which is not likely to do any damage to 
foliage even when used in very strong solution. Could be sold 
for about 8 cents per pound. vVe have hopes that this will prove 
in every respect a most desirable insecticide. 

"No. 3 arsenoid is made by treating a solution of acetate of 
lead with arsenate of soda and at the same time making an 
admixture of arsenite of copper. Cost of this would be about 
14 cents per pound. 

"No. 4 arsenoid is made by precipitating acetate of lead with 
arsenate of soda and at the same time adding arsenite of soda 
precipitated with lime, along with an admixture of arsenite of 
copper. The resulting compound consists of arsenite of lead, 
arsenite of lime and some arsenite of copper. This could be sold 
for about IO cents per pound. 

"No. 5 arsenoid is made by precipitating arsenite of soda with 
sulphate of copper and lime, producing an arsenite of copper and 
lime. This could be sold for about ro cents per pound." 

There was not much difference to be seen in the way the dif­
ferent arsenoids acted. None of them at the rate used burned 
the foliage and they all killed the bugs practically as well as Paris 
green. The arsenoids are more bulky an<l on this account are 
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more readily kept in suspension than Paris green. The field 
notes show the arsenoids to have been about as effective as Paris 
green but not so effective as the arsenate of lead. While they 
may contain more free ( uncombined) arsenious acid than the 
best made Paris greens, they probably contain no more than the 
average Paris green. There is little reason for using them 
instead of Paris green unless they can be had at a considerable 
lower price. 

ARSENATE OF L,EAD. 

The Mas8achusetts Gypsy :Moth Commission hc2ve during the 
past ten years made exhaustive comparative studies of different 
arsenical compounds as insecticides. In 1893 Mr. F. C. Moulton, 
a graduate of the Chemical Course of the University of Maine, 
was employed by the commission and suggested the use of arsen­
ate of lead as an insecticide. It was found to be "the most effec­
tive poison yet used" and for the last year or two of the commis­
sion it was employed almost exclusively. The findings of the 
commission are summarized as follows:* 

"Although nearly all poisons kno,vn to us which can be used 
as insecticides have been experimented with during the past five 
years in the hope that something would be found which would 
prove fatal to the gypsy moth, only one which is more effective 
than Paris green has been discovered. This is arsenate of lead, 
a poison slower in its action than the other, but which has three 
distinct advantages: ( r) It can be used at any desired strength 
without serious injury to the foliage; (2) It is visible wherever 
used, as it forms a whitish coating on the leaves; (3) It has 
adhesive qualities, given it, probably, by the acetate of lead, and 
therefore remains on the leaves for a much longer period than 
Paris green. When sufficient glucose was added to a strong 
mixture of arsenate of lead, it withstood rainstorms and remained 
on the foliage during an entire season." 

The arsenate of lead used by the commission was prepared, for 
the most part, by using 30 parts of arsenate of soda and 70 parts 
of acetate of lead. Prof. C. H. Fernald directs that arsenate of 
lead can be prepared in the proportions of r r ounces of acetate 
of lead, and four ounces of arsenate of soda. The materials are 

* The Gypsy Moth, Forbush and Fernal<l publisllefl ?Y the Massachusetts Boanl 
of Agriculture, pages 141 and 142. 
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dissolved separately in water and slowly poured together with 
stirring. 

Arsenate of lead is made by William H. Swift & Company, 
Boston, Mass., and the Bowker Chemical Company also of Bos­
ton. The latter company sell the goods under the name of Dis­
parene. The chemist of one of the companies was for several 
years with the Gypsy Moth Commission and while with them 
constantly urged farmers to make arsenate of lead by the above 
formula and use it as an insecticide. Because of this we asked 
him why he now recommends the consumer to buy the "ready 
made" instead of using "home made" arsenate of lead. His 
reply (in part) is as follows: 

"Between the years 1896 and 1899 Prof. C. H. Fernald and I, 
as opportunity offered, preached faithfully the gospel of home 
made arsenate of lead to our fruit growers and farmers. We 
had to do this. There was no one making it. As a result of 
these continued efforts not more than r 5 or 20 farmers tried it. 
:Most of them found it too expensive; many of them injured their 
foliage because of poor chemicals, wrong formula or improper 
mixing. 

"The objections to the use of the home made article are the 
difficulties attending its manufacture. The more important are: 

"To obtain arsenate of soda free from adulteration. In our 
experience in the gypsy moth work we were greatly bothered 
with adulterated arsenate of soda. Made as it generally is, by 
the use of rock salt, there is more or less of the latter le£ t in the 
arsenate of soda. When mixed with a solution of lead salts, the 
sodium chloride acts first, forming lead chloride, which has no 
value as an insecticide; later, the arsenate of soda reacts, but 
often there is not lead enough allowed for the complete neutral­
izing of the latter. This leaves soluble arsenic in the mixture 
and "burned" foliage results. We went over the ground fully 
in our gypsy moth work and finally had to import arsenate of 
soda from England in order to get a pure article. 

"The establishing a correct formula. Commercial arsenates 
of soda vary from 50 per cent to 98 per cent in purity. The 
ordinary formula, I I ounces sugar of lead to 4 ounces arsenate 
of soda applies to the 50 per cent article. For the 65 per cent, 
less arsenate of lead must be taken ; for the 98 per cent, still less. 
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The farmer must know the grade of goods he is working with 
and establish a new formula with each change of percentage." 

The experience of the other company is practically the same. 
In answer to the question why ready made was superior to home 
made arsenate of lead, they said ( in part) as follows : 

"In regard to your inquiries regarding the manufacture of 
arsenate of lead, would say that it is made from arsenate of soda 
with either acetate or nitrate of lead. Each salt is dissolved 
separately, filtered and the solutions added together, when arsen­
ate of lead precipitates out chemically. It is very necessary to 
have exactly the right proportions of the two salts, as an excess 
of either (particularly the arsenate of soda) will burn the foli­
age. As commercial arsenate of soda runs from 50 per cent to 
68 per cent arsenious acid and acetate of lead varies somewhat, 
the correct proportions cannot be obtained without a chemical 
analysis. 

"The remarkable adhesiveness of arsenate of lead is principally 
due t~ the extreme fineness of the particles in the precipitate. 
This we have been able to obtain oniy by a great many experi­
ments to find the right conditions. 

"Both arsenate of soda and acetate of lead are deadly poisons, 
and would be much more dangerous to have around than a dis­
infectant plainly marked, and understood to be poisonous. 

"Taking all these facts into consideration, in our opinion the 
making and use of arsenate of lead by persons without a chem­
ical knowledge would be dangerous and unsatisfactory." 

\Vhile both of these companies have made the difficulties of 
preparation fully as great as they really are, there is no doubt 
that the average man had far better buy prepared arsenate of 
lead than attempt its manufacture. 

As sold, arsenate of lead ( including disparene) is put up in 
paste form, and carries from 60 to 70 per cent of arsenate of lead. 

In the experiments here reported upon Swift's arsenate of lead 
and Bowker's boxal (in which the poison is lead arsenate) were 
used. Disparene was sent, but it was received too late to be used 
for the first spraying. 

Swift's arsenate of lead. Rows 97 to 112 were treated four 
times with Bordeaux mixture and Swift's arsenate of lead at the 
rate of one pound to the acre. The field notes are as follows : 
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July r 1, potatoes beginning to bloom, no slugs hatched yet, 
sprayed; July 21, sprayed; July 24, practically no bugs, less than 
on any other plants; July 27, sprayed; August I, with the excep­
tion of three hills the north side of which was missed in spray­
ing, only two bugs were seen in the whole length (30 rods) of 
4 rows; August 8, practically free from bugs; August IO, 

sprayed, it began to sprinkle as this was being applied, only a 
light shower, but did not clear off; August 14, no bugs. 

Bo.ml as an Insecticide. Boxal is a "concentrated Bordeaux 
mixture, reenforced with copper hydrate for the prevention of 
blight and sufficient arsenic for killing leaf-eating insects." The 
arsenic is in the form of arsenate of lead. It was applied in 
these experiments four times at the rate of S pounds, and in 
another plot at the rate of IO pounds of boxal to the acre. The 
field notes are as follows: 

Rows 17-32, boxal at the rate of five pounds to the acre. Julv 
II, potatoes just beginning to bloom, no slugs hatched yet, 
sprayed; July 21, sprayed; July 24, bugs more numerous than on 
rows r-16 (Paris green) but no badly eaten plants; July 27, 
sprayed; August I, bugs less than on rows r-16 (sprayed with 
Paris green) ; August 8, a few bugs, about the same as on rows 
r to r6; August IO, sprayed; August 14, very few bugs,-none 
except on here and there a plant. 

Rows 33 to 48. Boxal at the rate of IO pounds to the acre. 
July I 1, potatoes just beginning to bloom, no slugs hatched yet, 
sprayed; July 21, sprayed; July 24, bugs about the same as on 
rows l to 16, no living bugs on eaten leaves; July 27, sprayed; 
August r, very few bugs and then only on occasional hills, no 
need ,Jf further spraying for bugs; August 8, practically no bugs; 
August IO, sprayed; August 14, no bugs. 

In this experiment spraying four times with boxal at the rate 
of five pounds to the acre and three times at the rate of ten 
pounds to the acre kept the bugs from doing any damage. The 
larger application was the more effective. 

Disparene. Disparene is a paste of arsenate of lead and "con­
tains from 62 to 68 per cent of arsenate of lead." As previously 
stated it was received too late to be used in the experiment. It 
was however applied to a piece of 3 or 4 acres which had been 
sprayed twice with Paris green without killing off the bugs as 
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much as ,vas desirable. The spraying with disparene was effec­
tive and cleared the field from bugs. 

Disparene was used by several farmers in the vicinity of Houl­
ton and, in some instances, the results were not satisfactory. 
From our experience with arsenate of lead the trouble would 
seem to be in the application rather than in the poison itself. 

SUMMARY. 

Arsenate of lead was used at the rate of one pound to the acre 
and in the case of boxal much less than that. It is very readily 
mixed with water and stays in suspension so that it is possible to 
apply it much more evenly than Paris green. It adheres well to 
the foliage and is the most effective of any of the insecticides 
tried. 

BUG DEATH. 

The Danforth Chemical Company of Leominster, Mass., have 
put upon the market a preparation for which they make great 
claims and for whose merits some users fail to find language too 
strong in which to extol the goods. The advertising circular of 
1900 says: 

"The farmers who used Bug Death freely the past season on 
potatoes had a large crop of good smooth potatoes that actually 
brought a higher price in the market than those of their brother 
farmers who did not use Bug Death, but who did use some of 
the many insecticides that contain arsenic. 

"Why should you feed your crops on a deadly poison? Is it 
not better to feed them with something that is a plant food, as 
well as an insecticide, thus freeing the plant of the insects and 
promoting growth, which increases yield and improves quality, 
especially when blight is prevalent? If used according to direc­
tions the extra yield will more than pay the entire expense. 

"If you have made a test of it we rest assured that you will 
be a permanent customer. If to you it is new or unheard of we 
ask that you read these testimonials which, coming as they do 
from prominent dealers ( all of whom are well and favorably 
known to the people of their respective states), will, we are sure, 
induce you to at least give Bug Death a trial, and then we are 
confident that the practical results derived from its use will con­
vince you of its merits." 
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Following this are a large number of testimonials from dealers 
and others of the vvonderful results which followed the use of 
Bug Death in 1899. 

This Station has not made an analysis of Bug Death but it 
was analyzed by the N. Y. (Cornell) Station in 1898 and found 
to consist of zinc oxide 76.5 per cent, lead oxide 9.8 per cent, iron 
oxide 7.8 per cent, small amounts of silica, chlorine, potash and 
a trace of phosphoric acid. 

In May we wrote the Danforth Manufacturing Company, as 
we did all other manufacturers whose goods we proposed testing 
in the field and received a letter from the superintendent: saying: 
"We are desirous of having our good tested this year." He 
stated that he was to be in Maine in the near future and that he 
would call and talk the matter over. The latter part of June he 
called at the Station. The interview was a pleasant one and 
while we expressed doubts as to the goods doing what was 
claimed for them, the whole experiment was explained to the 
superintendent a·nd he went away saying that personally he 
would like to have the trial made but that he would 
have to consult with his associates. Under date of June 
26th he wrote as follows: "The writer has conversed with other 
members of our firm in regard to entering the competition test 
at Houlton, and we have decided not to go into it this year." 

After the spraying experiment was well under way we learned 
more as to the large sales of Bug Death that were being made in 
Maine and decided to give the goods a trial. Near the large 
experimental field was a small plot ( about ¼ of an acre) used 
by the former owner of the place as a garden which was planted 
to Green Mountain potatoes. About half of it was treated with 
Black Death and later with Paris green and the remainder with 
Bug Death. 

The directions for application of Bug Death are as follows : 
"For potato and other plants or vines which require a top 

application, apply dry with Perfection shaker at the rate of 12,½ 

pounds or more per acre to an application, acording to size and 
condition of the vines. Dust the plants thoroughly and pleasing 
results will follow." 
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THE FIELD NOTES ARE .:\S FOLLOWS : 

July 23, five pounds of Bug Death ( at the rate of 40 pounds 
per acre) applied. Bugs in all stages of growth, but not very 
numerous. 

July 24, bugs not very numerous but apparently happy. Many 
feeding on eaten plants and no signs of disturbance and no dead 
ones on the ground. Diligent search failed to show a single dead 
beetle or slug or a badly eaten plant cleared. Five pounds more 
( a total of 80 pounds per acre) applied. 

July 25, heavy rain. 
July 27, bugs numerous. Decided to give up use of Bug 

Death but the superintendent of the Danforth Chemical Company 
arrived before the plot was treated with Paris green, and at his 
desire the piece was treated with one package ( 12,½ pounds) or 
at the rate of 100 pounds per acre. This was applied with the 
Perfection shaker and it took one man a little less than an hour 
and a half to apply it. 

August 1, bugs practically all gone. No dead ones to be seen. 
A few leaves that look as though they had been burned. There 
was a heavy shower last night and the Bug Death appears to be 
practically all washed off. 

August 7, practically no bugs. 
August 14, some bugs but less than on the part treated ( one 

application, July 27) with Paris green. The edges of some 
leaves, especially at east end, are brown. It does not look like 
blight but more as if they had been burned. 

August 18, blight beginning to appear but considerably less 
than on other part of piece. Burned leaves are more conspic-
1wus than on the 14th. 

August 23, burned leaves still more conspicuous, chiefly at 
-east end. Some bugs and blight but not nearly as many or as 
much as on other part of the piece. 

August 31, pretty generally affected with blight, although not 
so bad as other part. The so-called burned leaves are practically 
all dead. They died from the margin of the leaf towards the 
center. Very different from the way that the other plants have 
acted with blight. 

13 
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September 4, much the same as on August 3 I. Blight still 
making some progress. 

September 7, heavy frost v,hich practically put an end to · 
growth. 

That there might be no confusion between the action of the 
Paris green and the Bng Death, two unsprayed rmvs were left 
between the two parts of the piece. On August I it was noticed 
that these two rows were badly infested with slugs and beetles, 
and that there were very few bugs on the part sprayed with 
Paris green. In the light of the experiments in the greenhouse, 
described beyond, the great number of bugs on these untreated 
rows was probably due to their being driven by the Bug Death. 

EXPERIMENTS WITH BUG DEATH IN THE GREENHOUSE. 

The heavy application ( at the rate of roo pounds to the acre) 
cleared the vines to which it was applied from bugs. Practically 
no dead bugs were found in the field and the superintendent of 
the company said that they very seldom found dead bugs under 
the plants, but that it cleared the vines when applied in sufficient 
quantities. In order to observe the effect of the Bug Death 
more carefully and accurately than is possible in a field test, potato 
plants were transplanted into the greenhouse in pots and the fol­
lowing experiments made, under the oversight of LeRoy H. 
Harvey. · 

The experiments with Bug Death were carried on as four dis­
tinct experiments. The potato plants were divided into four 
groups; each group being separated from the others and enclosed 
by mosquito netting. The treatment of each group and the 
observed results follow. The treatment began at ro A. M. 

FIRST EXPERIMENT. 

Statement of Conditions. Three plants were taken. One 
plant was thoroughly covered with potato slugs, and they were 
allowed to remain unmolested until they were feeding freely. 
Then a liberal quantity of Bug Death was uniformly dusted over 
the plant with the slugs. 

Results: ·within half an hour after the application, the slugs 
were noticed to be crawling onto the underside of the dusted 
leaves which were free from the Bug Death. 
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After 6 hours a few of the slugs had left the treated plant and 
crossed over to undusted ones, and in so doing were obliged to 
climb over a piece of pasteboard 6 inches high which separated 
the undusted from the dusted plants. On the ground under the 
dusted plant were observed 3 dead slugs. 

After 22 hours a few more were found dead under the dusted 
plant. More than half of the slugs had been driven from the 
plants even forcing themselves out from under the netting. In 
their eagerness to get away they left the plants which were free 
from the Bug Death. Clinging to the leaves of the dusted plant 
were a few slugs \Yhich on being touched fell to the ground. 
Although apparently alive, they were dead. 

After 28 hours not much change was noticed, except a few 
more driven and the remaining ones were apparently in a sort 
of stupor. 

After 52 hours all the slugs ,vere driven from the upper part 
of stalks. A few v,ere observed apparently feeding at the base of 
the plants. 

After 68 hours about a third of the remaining few had crossed 
over to the undusted plants. Those remaining on the treated 
plant were eating heartily on the lower leaves, which had not 
been reached in the dusting. No stupor was noticeable. 

The plants were allowed to remain several days after the sixth 

observation, but nothing- further of note was observed. 

SECOND EXPERIMENT. 

Statement of Conditions. In this experiment three plants were 
also taken. One plant was dusted as well and evenly as possil?le 
and then covered with the slugs. 

Results : The slugs almost immeditely and collectively sought 
the underside of the treated leaves. 

After 6 hours several of the slugs were observed on the 
undusted plants to get to which they must have, as in No. I, 

climbed over a strip of pasteboard 6 inches high separating the 
dusted from the undusted plants. Five slugs had succumbed to 
the Bug Death. 

After 22 hour-s nearly three-fifths of the slugs had been driven 
from the treated plant forcing themselves under the netting and 
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escaping, as in No. I, in preference to going on to the untreated 
plants. A few dead slugs were seen clinging to the branches. 

After 28 hours there was a slight increase in the number of 
dead. The same semi-stupor apparent in the corresponding 
observation in No. I was here also evident. 

After 52 hours a few more bugs had left the treated and 
crossed over to the undusted plants. 

After 68 hours only a few bugs were remaining and l.hese \Wre 
eating heartily on the basal leaves, the stupor apparenti_v having 
passed away. 

Nothing of importance was observed in the follow inf three 
days at the end of which time the experiment was discontinued. 

THIRD EXPERIMENT. 

Statement of Conditions. The four plants ,vhich were taken 
in this group were all first thoroughly wet with water, then liber­
all) sprinkled with Bug Death. The operation was repeater!, 
first wetting and then sprinkling, until the leaves were evenly 
covered with Bug Death, and there was no dust apparent as such. 
The plants were next freely covered with slugs. 

Results: As in experiments Nos. I and 2 the slugs soon 
sought the underside of the leaves. 

After 6 hours a few of the slugs were noticed making their 
escape from under the netting and four were found dead under 
the plants. 

After 22 hours there were a few more dead under the plants. 
There was a general leaving of the upper leaves for the basal. 
Almost half of the insects were driven as in previous experiments. 

After 28 hours no marked change was noticed. A few more 
bugs had gone to the base of the leaves, and the semi-stupified 
condition was becoming evident. 

After 52 hours there were only a few slugs left on the vines, 
the others apparently have been driven away. 

After 68 hours the few remaining bugs were feeding freely 
on the basal leaves. The semi-stupor was not apparent. 

During next three days no change was observed and the 
experiment was discontinued. 
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FOURTH EXPERIMENT. 

Statement of Conditions. This experiment differed from No. 
I only in that all the plants were first covered with slugs and then 
very liberally dusted with Bug Death. 

Results: As in the three preceding experiments the slugs as 
soon as dusted started for the under side of the leaves and within 
an hour not a slug was left on the surface of the leaves. 

After 6 hours a few dead slugs ,vere found under.the plants. 
Several had already started to escape. 

After 22 hours several more dead slugs were found under the 
plants. Nearly one-half of the slugs had made good their escape 
by forcing themselves under the netting. 

After 28 hours the number of the remaining slugs was some­
,,,hat decreased. The semi-stupor noticed in the corresponding 
observations of experiments Nos. I, 2, 3, was also here slightly 
noticeable. 

After 52 hours no change was noticeable. The few remaining 
slugs were feeding on the under side of the lo,ver leaves. 

After 68 hours only two slugs ,vere remaining on the plants, 
and these were feeding on the basal leaves. The slugs showed 
no sign of any stupor. 

During the three following days no observation worthy of 
record was made and so the experiment was discontinued. 

Summary of the results. The effect most noticeable upon the 
bugs from the application of the Bug Death is its great driving 
property. The principle exodus of the slugs took place during 
the first night, and the subsequent escapings were also mostly 
made at night. 

In the four experiments in the observations which took place 
after 28 hours, a semi-stupified condition was quite noticeable. 
The slugs would hang onto the under side of the leaves slightly 
curled up, apparently dead. vVhen knocked to the ground they 
would slowly uncurl themselves and perhaps in an hour or so 
would be back again on the plants or more likely they would have 
made their escape under the netting. During the next forty-five 
hours there was an apparently complete recovery from the stupe­
faction. Only a small number of slugs were killed by the, Bug 
Death. ~rhether these were killed by suffocation from the appli-
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cation of the powder or from being poisoned by eating the Bug 
Death, the experiments do not conclusively show. In the third 
experiment the death rate was about as in the other trials and 
here the attempt was made to get rid of the dust by wetting. 
Whatever value the material has is dependent upon the strong 
dislike which the bugs show for it, rather than to any insecticidal 
qualities which it may have. 

THE COST OF BUG DEATH. 

The price as advertised ranges from I 5 cents for a single pound 
to 8 cents in the largest package which the company puts out. 
At the rate applied in these experiments it would cost $8.oo per 
acre for the material for each application. Two applications a 
fortnight apart would be needed to ke½p the potatoes free from 
bugs. When applied to vines not covering the ground an appli­
cation at the rate of 40 pounds per acre was without effect, so it 
would seem that the second application must be as great as the 
first. To partly protect would cost for the Bug Death $8.oo per 
acre while to thoroughly protect against bugs would cost $16.00 
for materials. The "Perfection Shaker" is a covered tin dish 
with small holes in the bottom. Applied with this shaker a man 
would be kept very busy and might develop a lame wrist in the 
attempt to apply mo pounds in one day. In Aroostook county 
there are in the neighborhood of 25,000 acres of potatoes on 
which the bugs must be killed within a few days time. In the 
presidential election of 1896 the county polled 6,472 votes. It 
would take ten days for these voters to protect the potato plants 
from bugs applying Bug Death with the Perfection shaker. A 
farmer growing 20 to 50 acres would find it impossible to get 
the help necessary to apply Eng Death at the right time. 

One pound of Paris green, or other arsenites applied at two 
different times will do all the work of 200 pounds of Bug Death. 
The Paris green can be applied with power sprayer at the rate 
of 20 to 30 acres a day, and a thorough application of Bordeaux 
mixture can be applied at the same time with only the added cost 
of materials (about 40 to 45 cents an acre). Reckoning a man's 
time at 15 rents an hour it would cost at least for materials and 
labor 18 dollars an acre to apply Bug Death twice. For two dol­
lars and a half an acre can be treated four times with Bordeaux 
mixture and a reliable poison. 
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SUMMARY. 

It is claimed for Bug Death that it acts as an insecticide, 
fungicide and fertilizer. 

Bug Death is chiefly zinc oxide. It contains no nitrogen, a 
mere trace of phosphoric acid and a small amount of potash. 

As an insecticide. 
At the rate roo pounds per acre it freed potato vines from 

bugs. 
At the rate of 40 pounds per acre it had no appreciable effect. 
Bug Death drives the bugs and makes them leave the vines. 
Bug Death kills comparatively few of the bugs. 

As a fungicide. 
Blight did not appear as soon nor as badly on plants to which 

Bug Death was applied at the rate ( in 3 applications) of 180 

'pounds per acre as on untreated vines. 

Effect on foliage. 

At the rate of 40 pounds per acre no appreciable effect. 
At the rate of 100 pounds per acre some of the leaves curled 

on the edges and finally died. 

As a fertilizer. 
As its only fertilizing constituent is a little potash it was not 

tested as a source of plant food. 

I ts economy. 
Because of its high cost and slow application, no one growing 

any considerable amount of potatoes can afford to use Bug Death. 
The price of the labor required to apply Bug Death to one acre 
will buy the materials and spray two acres with Bordeaux and 
Paris green. 

BLACK DEATH AND ENGLISH BUG COMPOUND. 

These two compounds have been quite extensively advertised 
and presumably more or less used in the State. Black Death is 
apparently Paris green diluted with gypsum to make weight and 
colored with charcoal. English Bug Compound depends upon 
white arsenic for whatever value it may have as an insecticide. 
Gypsum is employed to dilute the white arsenic and to give 
weight. As both of these goods depend upon arsenic as the 



poison, they are no safer to use than any other arsenical insecti­
cide. The English Bug Compound was not used in these experi­
ments. Black Death was applied once on one-fourth acre by the 
Station at the rate of 40 pounds per acre and it had no appreci­
able effect on the bugs. 

Each of these mixtures are sold, considering their composition, 
at very high prices and are uncertain and expensive insecticides. 
If English Bug Compound does not burn foliage, it is only 
because the manufacturers have used largely of the cheaper 
plaster, and .sparingly of the more expensive white arsenic. 

PRACTICAL CONCLUSIONS. 

In fighting the Colorado potato beetle no adequate substitute 
for arsenical poisons has yet been found and there is little hope 
that any will be found. The efforts are now limited to finding 
cheaper or more effective compounds of arsenic than Paris green. 

The arsenical insecticides are best applied with water in the 
form of a fine spray as soon as the slugs appear. Unless applied 
in connection with Bordeaux mixture it is safest to use lime with 
all arsenical compounds. The applications should be repeated 
as often as necessary. 

Some of the cheaper arsenoids were in these experiments as 
effective as Paris green. There is no reason for using them or 
Paragrene in place of Paris green unless they can be had at a 
lower price. 

Lead arsenate is the most satisfactory of the insecticides used 
by the Station. It is apparently slower in action than the copper 
compounds of arsenic, but it can be more evenly applied and it 
adheres firmly to the foliage without burning. 

DIRECTIONS FOR SPRAYING. 

On application the following special publications of the Station 
will be mailed free : 

Condensed Directions for Spraying the Potato. 
Condensed Directions for Spraying Apples. 
How to Fight Cucumber Enemies. 
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METEOROLOGICAL OBSERVATIONS. 

The instruments used at this Station are the same as those 
used in preceding years, and include: \Vet and dry bulb ther­
mometers ; maximum and minimum thermometers ; thermo­
gr2ph; rain-gauge; self-recording anemometer; vane; and 
barometer. The observations at Orono now form an almost 
unbroken record of thirty-one years. 

The mean temperature for 1900 was about one degree above 
the average for 32 years. The greatest monthly variations 
from the average were in A.pril and October, which were 3°.74 
and 5°.55 respectively higher than usual. The total precipi­
tation, 53.8 inches, was higher than that recorded at any one 
year at this Station since 1870, when the fall was 58.04 inches. 
The rainfall was very unequally distributed through the year,. 
April being dry, while in :May the fall was more than double 
the average, thus greatly delaying planting. July and August 
were so dry that crops in this section suffered greatly. Lati­
tude, 44°, 54', 2" N. Longitude 68°, 401

, II" \V. Elevation 
above the sea, I 50 fe·et. 
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REPORT OF THE TREASURER. 

Maine Agricultural Experiment Station in account with the United States 
appropriation, 1899-1900. 

DR. 
To receipts from the Treasurer of the United States as per approprfa­

tion for the fiscal year ending June 30, moo, as per act of Congress 
approved March 2, 1887.............. .. . • . • .• . • .. . . . . .. .. .. . . . • .• . • . . •. . . $15,000 00 

CR. 
By salaries: 

(a) Director and administration officers. . . . . . . . . . . . . . . . . . . . $2,360 Ill 
(b) Scientific staff....... .. . . . . .. . .. .. .. .. . .. .. .. .. .. . . . .. . . 3,666 HS 
(c) Assistants to scientific staff............... ... .. . . .. ... l,i30 28 
(cl) Special and temporary services.................... . . . . 55 06 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $7,812 93 

Labor: 
(a) Monthly employees ....................................... . 
(b) Daily employees ................................... . 

$755 00 

713 23 

Total .... , ........................................................... . 

Publications ............................................................... . 
Postage and stationery ..................................................... . 
Freight and express ................................................ . 
Heat, light and water .................................................. . 

Chemical supplies: 
(a) Che1nicals ..................................... . 
(b) Other supplies ......................................... . 

$308 37 
68 89 

Total •.......................................................... 

Seeds, plants and sundry supplies: 
(a) Agricultural ............................................... . 
(b) Horticultural .............................................. . 
(e) Miscellaneous ......................................... . 

Total ........................................... . 

$66 95 
160 52 
418 93 

Fertilizers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... . 
Feeding stuffs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Library ................................................................... . 
Tools, implements, and machinery ..................................... .. 
Furniture and fixtures.................. . ................................ .. 
Scientific apparatus ........................................................ . 

1,468 23 

26 65 
326 29 
187 16 

],064 41 

377 26 

646 40 

l7l 73 
1,107 02 

243 34 
190 78 
262 01 
58 37 
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Maine Agricultural Experiment Station in account with Creamery Inspection 
for the year en<ling December 31, moo. 

DR. 
To feeB for calibrating glassware ............ . $53 34 

CR. 
By expense calibrating glassware .......... . $53 34 

Maine Agricultural Experiment Station in account with "General Account" for 
the year ending June 30, moo. 

DR. 
To balance from 1898-9 •.••.•••.••. 

Sales of produce, etc .......... , ....... -...................... . 

CR. 
By salaries . . . . . . . . . . . . . . . . . .................................... . 

Labor ........................................................ . 
Stationery .................................................. . 
If eat, light and water ....................................... . 
Seef1s, plantB, and sundry supplies ........................ . 
Feeding stuffs ............................................ . 
Tools, implements and machinery ....................... . 
Furniture and fixtures ..................................... . 
Scientific apparatu8 ....................................... . 
Live stock .......................................... -..... . 
Traveling expenses ........................................ . 
Contingent (chiefly insurance) . . . . . . . . . .. . . . . . . . . . . ... . 
Builc1ings and repairs ....................................... . 
Balance to 1900-1901 account ............................... . 

$1,305 29 

3,857 20 $5,162 4~ 

$306 33 

1,397 66 
8 04 

22 00 
1,009 70 

41 93 

2 70 
55 87 
5 93 

13 55 
11 75 

l\'10 08 

1,460 95 
636 00 $5, 162 4 9 
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Live stock: 
(a) Horses . . . . . . . . ......................................... . 
(c) Sheep ................................................... • •. 
( e) Poultry . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . .. . . . . . . . 
(f) Sundries ............................................. • •. 

Total ........ . 

Traveling expenses: 
(a) In supervision of Station work..... . . . . .............. . 
(b) In attending various meet.ings ........................ . 

Total ............... . 

Buildings and repairs: 
(a) New buildings ..... . 

Total ............................. . 

$90 01) 
18 00 
32 4-7 

211 77 

$162 12 

135 40 

297 52 

407 66 

$15,000 00 
ISAIAH IL STETSOX, Treasurer. 

I, the unuersigned. cluly appointe(l A mlitor of the Corporation, do hereby cer­
tify that I have examined the books of the Maine Agricultural Experiment Sta­
tion for tbe fiscal year ending- June 30, 1900, that I have found the same well kept 
ancl classified as above, and that the receipb for the year from the Treasurer of 
the United State:; are shown to ha Ye been $15,000.00, and the corresponding clis­
bursements, $15,000.00; for all of which proper vouchers are on tile and have been 
€Xamined by me and fournl correct. 

Amt I further certify that the expenditures have been solely for the purposes 
set forth in the act of Congress approved March 2, 1887. 

A. W. HARRIS, Auditor. 

Maine Agricultural Experiment Station in account with l<'ertilizer Inspection 
for the year emling Deccrn ber 31, 1900. 

DR. 

To balance from account of 189() ....•.•..••.•...•. 

Receipts for licenses .... 

CR. 

By collection and analyses of samples ..... 
Executive and office expenses ...........•................ 
Balance to account of 1901. .•............................... 

$253 69 
2,555 00 

$1,861 32 
700 00 

:B2,308 69 

247 37 $2,808 69 

Maine Agricultural Experiment Station in account with Feed Inspection for the 
year ending December 31, 1900. 

DR. 

To receipts for inspection tags, moo .............. . 
Balance to account of 1900 .................. . 

CR 

By balance carried from 1899 account.... . . . . . . . . .......... . 
Collection and analyses of samples ........................ . 
Tags .......................................................... . 
Executive and office expenses .............. . 

$1,917 76 
666 53 

$786 07 
628 54 

469 68 

700 O(J 

$2,584 29 

$2,584 29 
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IN MEMORIAM. 

LYMAN F. ABBOTT. 

The death of Lyman F. Abbott, which occurred at his home in Lewis­
ton, March 31, 1900, removes from our society one of its most reliable 
and valuable officers, and demands from us more than a passing notice. 

From his boyh0od Mr. Abbott had been closely connected with the 
farm and interested in everything that pertained to it; few men in the 
State were better known and more thoroughly trusted by the farmers. 

He was the son of Nathaniel and l\Iary Stockbridge Abbott, and was 
born in Andover in 1830. Here he iived, engaged in farming till he was 
thirty--four years old, when he removed to Wilton. He remained in 
Wilton seventeen years, occupied in trade and farming. During his resi­
dence in Andover he began writing for the agricultural columns of the 
Oxford Democrat, ar,.d other papers. 

In 1882 he became agricultural editor of the Lewiston Journal, which 
position he held untii his death, and in addition to his editorial duties he 
frequently contributed to the leading agricultural papers, and also to the 
annual reports of the State department of agriculture. These articles 
covered a wide range of topics, for his interest was not limited to a few 
subjects. He was an enthusiastic entomologist, acquainted with the 
farmer's insect friends and enemies, following their life history through 
all its changes, and knowing when to check and when to encourage them. 

Bee-keeping was a constant and fascinating study to him, and his 
papers on this subject were delightful reading. He was also greatly 
interested in stock-breeding, in the irtroduction of new breeds, and the 
improvemen-~ of the old standards by the infusion of new blood. Still 
~mother int~rest bronght him in touch with our work. He was long a 
cultivator of flowers, and esp~cially enjoyed the development of our 
be-autiful native shrubs nn<ler his own care; the cultivation of small fruits 
was a pastime and a pleasure, vvhile the larger problems of orchard 
management, pruning, fertilizing and tillage, presented an ever changing 
and widening field for sturly. 

As an officer of the Pomological Society his unfailing kindliness and 
courtesy rendered him especially acceptable. while his devotion to its 
interests, his eager welcome of new and improved methods, and his con­
stant efforts to enlarge its sphere of t1sefolness and influence, made him 
invaluable. 

But his was an instance where the sum of his work was far below the 
measure of the man. Added to his intelligent mind and persevering 
industry was a persomi.l affection, a sympathy that reached out to all 
humanity in its struggles and rnfferings, the close, warm, human touch 
that uplifts and strengthens. Of a modest and retiring disposition, a 
strong religious faith and a singularly pnre, upright life, all things beauti­
ful in the naturai world and all the sweetness, purity and nobility of 
human life touched in him a responsive chord. 

To ev'2ry appeal for sympathy ai1d encouragement he gave of his best­
himself-unselfishly and unsparingly. and was ever, in the highest sense 
~1{ the word, a benefactor. 



AARON LITTLEFIELD SIMPSON. 

Aaron Littlefield Simpson was a native of Dixmont. His grandfather 
Simpson served in the French and Indian War, and marched through the 
wilds of Maine in Arnold's expedition to Quebec; he also fought with 
the colonists in the Revolution. 

His father took p2.rt in thP w:u of 1812. The subject of the present 
sketch saw 8ervice in the Aroostook \Var as corporal in Captain Hussey's 
company of volunteers, and helpe:i build the fort at Fort Fairfield. 

Having taken ·1 course of legal study he was admitted to the bar in 
1b48, and practiced his profession in Bangor continuously until his death, 
February 7, 1901. The feeling of public confidence in him is shown by 
the fact that he served the community as member of the common council 
and of the board of aldermen, as chairman of the school committee, and 
for a number. of years as city solicitor. In January, 1895, he was 
appointed by President Cleayeland collector of customs for the port of 
Bangor. 

Mr. Simpson was a charter member of the Maine Pomological Society, 
chairman of the committee that called its first meeting and for several 
years its vice-president. He was also, for many years, president of the 
Bangor Horticultural Society. He ,vas deeply interested in everything 
relating to horticulture and always cultivated in his own garden, apple, 
pear, plum and cherry trees, and the whole list of small fruits. In the 
culture, development and improvement of the strawberry he was an 
enthusiast, while the vegetables and flowers gave variety and ·delight: to 
his gard.ening. To the end of his life he found in his garden an ever-new 
enj oymec2t and recreation from his professional labors, and here, every 
day, in rain or sunshine, he came in loving contact with nature, strength­
ened and uplifted by her healing touch. 



INTRODUCTORY. 

During the past year illness and death have made sad inroads 
in the ranks of our officers, and materially lessened the work 
which we had hoped to accomplish. Several meetings were 
planned in different sections of the State, some of which we were 
unable to hold as we expected. In answer to calls from several 
places, speakers were sent out by the society to give instruction 
in spraying in accordance with the vote of the executive com­
mittee. 

The president, with the assistance of Prof. Gowell, held a 
horticultural school at Northport, May 4. Lessons in spraying 
were given by Prof. Munson, and a paper on drainage and til­
lage by Prof. Gowell. The annual meeting and exhibition of 
the society was held at Norway, November 13 and 14. The col­
lection of winter apples was the finest we have ever shown, the 
conditions of the past season having been especially favorable 
to the production of superior fruit. On one long table were 
exhibited one hundred and twenty plates of twelve specimens 
each, representing seven of our leading varieties of winter 
apples; large, uniform in size, highly colored and entirely free 
from any blemish, they made up an exhibit not soon to be for­
gotten by those who saw it, and one which, we believe, has never 
before been equalled in New England. A fine display of canned 
fruits and jellies, also of chrysanthemums and other cut flowers 
and ornamental plants added variety and attractiveness to the 
exhibition. 

At their a11tumn meeting in Cleveland, 0., the apple shippers 
of the country announced that there ,vas a prospect of a crop not 
less than that of 1896. This statement was reported and 
enlarged upon by the newspapers until the orchardists were con­
vinced that the country was overstocked with apples, and many 
sold at prices that barely paid the cost of picking and barreling. 
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The farmers who thus disposed of their apples lost heavily, 
and needlessly, and this calls our attention again to the import­
ance and necessity of reliable crop reports. 

While the crop was very large in some of the best fruit-grow­
ing sections of the country, the central southwest, which has 
become a large factor in apple production, had a small crop of 
inferior fruit. The destructive gale in September, and the prev­
alence of bitter rot also lessened the crop materially, and these 
conditions should have been taken into account by the producers 
of Maine. Our interest in this matter of wide-awake, up-to­
date reports is sufficient to warrant considerable outlay for such 
information as wonld insure the marketing of our crops intelli­
gently. It seems to us that the most hopeful source of such 
information lies in the various State horticultural societies. We 
\Vould suggest that our society take the initiative in calling on 
1 hem to form a national org;mization for this purpose. To this 
Lentral station the different horticultural societies should report 
several times during the season the condition of the orchards, the 
ravages of insects and of fungus diseases and the prosoective 
amount and quality of the fruit. The results of these reports, 
distributed among the members, would furnish them information 
secured for their henefit and much more valuable and reliable 
than that supplied by the shippers. 

The facilities for transportation and the system of marketing 
are imp:i:-oving every year, so there is not the danger of an over-­
stocked market and consequent loss that threatened us even a 
few years ago. 

Apple buyers from the vV est acknowledged that they came to 
Maine because the quality of our fruit could not be surpassed, 
and our apples have this year a reputation second to none. If 
we are avvake to the importance of keeping and extending this 
reputation we will give our neglected orchards better care in 
dressing, tilling and pruning, as well as in spraying for the dis­
truction of insects and fungus diseases. Though nature may 
not soon again be so lavish of her favors to 1=1s as she was this 
year, yet she will not fail to reward intelligent and persistent 
effort. 

If to such thoroughness and care in cultivation as will insure 
superior fruit we will a<ld care i!1 handling and honesty in pack-
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ing our apples we need not fear to place our fruit in competition 
with that grown anywhere in this country or in Europe. 

Through the efforts of President W. M. Munson a few 
growers were induced to send apples to the Paris Exposition, 
and I am in receipt of the follmNing letter in reference to the 
same. 

U.S. DE:PAR'l'1nrnT oF AcRICUL'ruRE, 
DIVISION OF POMOLOGY, 

vVASHINGTON, D. C., June 8, 1900. 

Jfr. Charles S. Pope, S ecretar';/ Maine State Poniological 
Society, Manchester, Maine: 

DEAR Srn :-Advices just received from the Paris Exposition 
through Mr. Wm. A. Taylor, Assistant Pomologist in charge of 
installation of the United States exhibits in Group VIII, Horti­
culture, announces that among the awards made by the second 
International Competitive Temporary Exhibit that the Maine 
State Pomobgical Society was awarded a second prize. Accept 
my hearty congratulations. Other competitive exhibits are to 
follow and you may hear from us again. 

"'Very truly, 

G. B. BRACKETT, 

Pomo lo gist. 



OFFICERS FOR 1901. 

President. 

Z. A. Gn,nERT1 North Greene. 

Vice-Presidents. 

D. P. TRuE1 Leeds Center, 
C. A. ARNOLD1 Arnold. 

Secretary. 

De H. KNOWI,TONJ Farmington. 

T,reasurer. 

CHARLES S. PoPE1 Manchester. 

Executi·ve Committee. 

The President and Secretary, ex-officio; John W. True, New 
Gloucester; R. H. Libbey, Newport; V. P. DeCoster, Buckfield. 

Trustees. 

Androscoggin county, John Briggs, Turner. 
Aroostook county, Edward Tarr, Castle Hill. 
Cumberland county, 1'. M. Merrill, West Gloucester. 
Franklin county, F. D. Grover, Bean. 
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Member E.rpeiriment Station Council. 

CHARLFiS S. POPE~, Manchester. 



MEMBERS OF THE SOCIETY. 

NOTE.-Anyl errors or changes of residence should be promptly reported to the 
-Secretary. Members will also confer a favor by furnishing the Secretary with 
their full Christian names where initials only are given. 

LIFE MEMBERS. 
Andrews, A. Emery ............ Gardiner Hanscom, John ..................... Saco 
Andrews, Charles E ............. Auburn Harris, N. W ................... Auburn 
Arnold, C. A ..................... Arnold Harris, William M ......... ...... Auburn 
Atherton, Wm. P .•............. Hallowell Harvey, F. L ....................... Orono 
Atkins, Charles G .•........... Bucksport Hobbs, M. Curtis ...... West .lfarmjngton 
Atwood, Fred •..•............ Winterport Hoxie, James S ........... North Fairfield 
Averill, David c .................. Temple Hoyt, Mrs. Francis ............ Winthrop 
Bailey, W. G .•.................. Freeport ,Jackson, F. A ................... Winthrop 
Bennoch, John E .............•.. -.:>rono Johnson, Isaac A ................. Auburn 
Bickford, Lewis I. ...... Dixmont Center Keene, Charles S ................ Turner 
Bisbee, George E .•............... Auburn Knowlton, D. H .............. Farmington 
Blanchard, Mrs. E. E ........... Lewiston Lapham, E. A .................... Pittston 
Boardman, Samuel L ............ Augusta Litchfield, .J. H .................. Auburn 
Briggs, John .....••....•........... Turner Lombard, Thurston M .•.....•... Auburn 
Burr, John ....................... Freeport Luce, Willis A ............... South Union 
Butler, Alonzo ...................... Union McLaughlin, Henry ............. Bangor 
Chandler, Mrs. Lucy A •......... Freeport M cM anus, John .•.....•....... Brunswick 
Chase, Henry M.,103 Federal St.,Portland Merrill, T. M ......•..... West Gloucester 
Chase, Martin V. H'.,, ........... Augusta :Mjtchell, Frederickl H ............ Turner 
*Cole,'Horatio G ........... Boston, Mass. Mood.y, Charles H ..... ........... Turner 
Corbett, Herman ........... Farmington Moore, William G ............ Monmouth 
Crafts, Moses ................... Auburn l\loor, F. A .... ,. ............ Waterville 
Crowell, John H ... .......... Farmington :Morton, J. A .................. ...... Bethel 
Cummjngs, Mrs. Anthony ...... Auburn Page, F. W ............... ......... Augusta 
Dana, Woodbury S ............. Portland Parsons, Howard G., ..... Turner Center 
Dawes, s. H .................... Harrison Perley, Chas. I. ................ Cross Hill 
DeRocher, Peter: •...... Braden town, Fla Pope, Charles S ..•........... Manchester 
Dirwanger, Joseph A, ....•.... Portland Prince, Edward l\I ... West Farmington 
Dunham, W.W .............. . North Paris Pulsifer, D. W ..................... Poland 
Dyer, Milton ............. Cape Elizabeth Purington, E. F ........ West Farmington 
Emerson, Charles L ........ South Turner Ric bards, John T .......... , .... Gardiner 
Farnsworth, B. B ................ Portland Ricker, A. S ........................ Turner 
Frost, Oscar F ..........•..... Monmouth Roak, George M .. ............... Auburn 
Gardiner, Robert H ....•... Boston, Mass. Robinson, Henry A ............. Foxcroft 
George, C.H ....................... Hebron * Rolfe, Samuel. ...•............. Portland 
Gilbert, Z. A ................ North Greene Sanborn, Miss G. P ............. Augusta 
Goddard, Lewis C ........... Woodfords Sawyer, Andrews •...... Cape Elizabeth 
Grover, Franklin D ............... Bean Sawyer, George B .............. Wiscasset 
Gurney, Lemuel ................. Hebron Simmons, H.J. A ............. Waldoboro 
Hackett, E. C ........... West Gloucester Skillings, C. W ... ......... North Auburn 
Hall, Mrs. H. A .................... Brewer Smith, Henry s ............... Monmouth 

*Deceased. 
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LIFE MEMBERS--CONCLUDED. 
Snow, :Mary S. . .......... B:tngor 'l'rue, Davis P .... ........ Leeds Center 
Starrett, L. F ..................... Warren True, ,John W .......... :New Gloucester 
Stetson, Henry ................... Auburn Vickery, James .................. Portland 
*Stanley, Charles .............. Winthrop Vickery, John .................... Auburn 
Stanley, 0. E .................... Winthrop Wa<le, Patrick ................... Portland 
Stilphen, A;;bury C .............. Gardiner Walker, Charles S .................... Peru 
Strout, s. F ............ West Falmouth Walker, Elmer V .................. Oxford 
Taylor, l\liss L. L., (Lakeside) Helgracte Waterman, Willard H ...... East Auburn 
Thomas, William W., ,Jr ....... Portland \Vheeler, Charles E ........ Chesterville 
Thomas, D. s .............. North Aulmrn Whitney, Edward I{ ......... Harri;;on 
Thurston, Edwin ...... \\7 est Farmington *Woodman, George W .......... Portland 
'l.'ilton, Williams ......... Boston, Mass Yeaton, Samuel F ..... West Farmington 
Townsend, l\lrs. B. T ........... Freeport 

ANNUAL MEMBERS, 1899. 
Abbott, L. F .................... Lewiston Libbey, R.H .................... Newport 
Cook, Elijah ................. Vassalboro Libbey, Mrs. Ulara l\L .......... Newport 
Cook, Mrs. Sarah F .......... Vassalboro l\larsh, Mrs. J.B ................ Newport 
Cook, Miss Eva L ............. Vassalboro Munson, W. M ..................... Orono 
Davis, F ....................... Newport Nowell, F. E ...................... Fairfield 
Deering, Mrs. R. A .............. Newport Phinney, C. S... .... .. ... .... .. . Standish 
Eastman, A. A ..................... Dexter Pope, Mrs. 1\1. E .............. Manchester 
Folsom, C. A .................... Palmyra Sturgis, C. G ....................... Auburn 
Grant, Mrs. Alice ................ Newport Tarr, E .......................... Mapleton 
Leland, Will E ......... East Sangerville Twitchell, G . .M ................ Augusta 

ANNUAL MEMBERS, 1900. 

E.W. Wooster ................... Hancock o. N. Cox ................ North Norway 
S. F. Sweetsir ............ New Gloucester Mrs. Frank G. Noble ............ Norway 
V. P. Decoster .................. Buckfield Mrs. o. B. Upton .................. Norway 
J. W. Ricker ................ East Auburn Mrs. J . .A. Chaclbourne ... North Bridgton 
F. H. Rollins ............ Farmington Falls Herbert 1\1. Tucker ........... South Paris 
Mrs. W. S. Marsh ............... Jntervale s. D. Etlwarcls ................... Oxford 
Mrs. A. S. Carsley ........ New Gloucester Ellller V. Walker .................. Oxforcl 
Mrs. A. C. Chandler ...... New Gloucester A. C. Day ................. South Turner 
Mrs. A. L. Richards ...... New Glouceste~ J. W. Dudley .................. Castle Hill 
Z. Mc.Allister .................... Lovell S. L. Merchant .................. Winthrop 
Benj. Tucker ................•.... Norway L. P. Toothaker ........ Simpsons Corner 
Mrs. E. F. Bryant ............... Buckfield E. Tarr ........................ Mapleton 
J. W. Bradbury ................. Norway 

* Deceased. 



TREASURER'S REPORT. 

Charles S. Pope, Treasurer, in Account with Maine State 
Pomological Society for Year xgoo. 

RECEIPTS. 

January 1, Cash from Treasurer of 1899 .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . $432 rn 
Farmington National Bank, interest on stock . . .... . . . • . . • • •• 10 00 

February 15, State stipend..................................................... 1,000 00 

April 
July 
August 

rn, Farmington Water Company, interest on stock ............. . 
2, Gardiner National Bank, interest on stock ................... . 
1, Farmington National Bank, interest on stock ............... . 
4, Farmington Water Company, interest on stock .............. . 
4, Gardiner National Bank, interest on stock .................. .. 

November 6, Augusta Safe Deposit and Trust Co., interest on deposit ... . 
J\:Iembership fees ............................................... . 

Total. ......................................................... . 

EXPENDI'J'U RES. 

5 00 
3 00 

10 00 
5 00 
3 00 

62 41 
26 00 

1,557 20 

Jan. 20, Mrs. E. True, for board of officers at New Gloucester.............. $4 50 
24, E. Wooster, expenses attending New Gloucester meeting . .. . . . . 10 00 
24, A. H. Kirkland, lecture and expenses . .. . . .. . . . ... .. • .. • ••• . . . . .. • . 25 10 
24, Chas. S. Pope, Treasurer, premiums awarded at New Glouceater \J3 75 
24, Fred W. Lee, stenographer at Newport meeting................... 21 45 
24, G. H. Sturgis, reporting for New Gloucester meeting............. s 65 
24, Anna Barrows, lecture anrl expenses, New Gloucester............ 27 00 

March 5, Maine Farmer Publishing Co., printing premium lists, etc....... 12 73 
April 12, Bertha O. True, services as clerk at New Gloucester....... . . . . • . 5 00 

12, ,J. W. True, expenses at Augusta ancl express on trunk........... 7 16 
12, W. 1\1. l\Iunson, expenses as member of li:xecutive Committee... 16 30 

May 16, U. M. Gowell,. expenses attending Pomological Schools, Auburn, 
Hebron, Northport .. .. • . .. • . .. • • .. . . . . . . . . . . ... ... . . . .... . . . . . . . • ... 8 30 

16, w. 1\1. Munson expenses and lecture at Northport.................. 27 30 
16, w. l\L Munson, completing work of Secretary, 18\J9 . . . . . . . . . . . . . .. 50 00 
16, Maine I!'armerPublishing Co., printing circulars, New Gloucester 1 50 
16, Augusta Safe Deposit Company, rent of box....................... 5 00 

July 20, Charles S. Pope, expenses to New Gloucester, postage on re-
ports, etc ............................................................ .. 

25, Charles S. Pope, attending meeting at Topsham ................. .. 
Nov. 8, Augusta Safe Deposit Company, in favor of permanent funcl ... . 

15, Canadian Express Company, transportation of fruit and exhibi-

24 12 
6 45 

100 00 

tion material......................................................... 21 15 
21, R.H. Libbey, attending meeting at New Gloucester and Norway 27 70 
21, V. P. Decoster, expenses as executive committee, Lewiston and 

Norway.............................................................. 4 53 
21, ::\lrs. V. P. Decoster, expenses at New Gloucester and Norway.. 6 52 
21, J. A. Roberts, rent of Opera House at Norway..................... 12 50 
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·Nov. 21, H. W. Collingwood, expense~ and services at Norway .•.......... 
21, ,J. A. Woodman, board of officers and speakers at Norway ...... . 

Dec. 1, Charles s. Pope, clerk hire at Norway ............................ . 
1, Premiums awarded at Norway meeting .....•..........•.••...••... 
1, Z. A. Gilbert, expenses at Norway meeting ....................... . 

31, Charles S. Pope, expenses as Secretary, express, etc ............. . 
31, Maine Farmer Publishing Co., printing premium lists, circulars 
31, Smith & Reid, binding reports for moo ..........•••............... 
31, F. H. Rollins, expenses at Norway ....•••....•••.............•..•... 
31, J. W. True, expenses as Executive Committee ............•....•.. 
31, D. H. Knowlton, expenses attending Norway meeting ...••....... 
31, Charles s. Pope, salary as Secretary ............................... . 
31, Charles s. Pope, salary as Treasurer ............................... . 

Cash in hands of Treasurer .......................................... . 

Total ....• , ..•••.•....••.............................••..•....••. 

$31 so 
30 39 

S 00 
285 00 

4 50 
30 13 

20 15 
36 13 

5 85 
2 65 
2 85 

150 00 
25 00 

398 04 

1,557 20 

I hereby certify tliat I have examined the foregoing accounts of the Treasurer 
of the Maine State Pomological Society for the year moo and find them {correctly 
vouched. I also find there is the sum of three hundred ninety.eight and 4-100 dol-
lars (398.04) in the treasury. Z. A. GILBERT, Auditor. 

March 9, 1900. 

Permanent Fund Account, i:900. 
DR. 

To stock First National Bank, Farmington ........... , •..........•••••....... 
Merchants National Bank, Gardiner ............................... . 
Far1nington Water Company .......•.•......•.......•.....•....•..... 
Augusta Safe Deposit and '.l'rust Company ......................... . 

UR. 
~Y 139 life members ......................... . 

$400 00 
100 00 
100 00 
790 00 

$1,390 00 

$1,390 00 



PREMIUMS AWARDED 

AT THE ANNUAL ExHrnITION I-IF;LD AT NoRWAY1 Nov. 13 

AND 14, 1900. 

APPLES. 

For best general exhibition of apples: S. H. Dawes, Harri­
son, first, $10.00; C. A. Arnold, Arnold, second, $6.oo; C. S. 
Pope, Manchester, third, $4.00. 

For best general exhibition of apples grown in Androscoggin 
county: A. C. Day, Turner, first, $6.oo; D. P. True, Leeds 
Centre, second, $3.00. 

For same in Aroostook county: J. W. Dudley, Castle Hill, 
first, $6.oo. 

For sanie in Cumberland county: S. H. Dawes, Harrison,. 
first, $6.oo; J. W. True, New Gloucester, second, $3.00. 

For same in Franklin county: E. F. Purington, West Farm­
ington, first, $6.oo. 

For same in Kennebec county: C. S. Pope, Manchester,. 
first, $6.oo; W. P. Atherton, Hallowell, second, $3.00. 

For same in Oxford coimty: E. V. Walker, Oxford, first, 
$6.oo; Lemuel Gurney, Hebron, second, $3.00. 

For same in Penobscot county: C. A. Arnold, Arnold, first, 
$6.oo; L. P. Toothaker, Simpson's Corner, second, $3.00. 

For sanze in SMnerset cowit:y: F. E. Nowell, North Fair­
field, first, $6.oo. 

SINGI,E PLATES. 

Bald·wins: J. W. True, New Gloucester, first, $3.00; 0. N. 
Cox, North Norway, second, $2.00. 

Ben Davis: E. A. Lapham, Pittston, first, $3.00; S. D. 
Edwards, Oxford, second, $2.00. 

Grai,enstein: C. S. Pope, Manchester, first, $3.00; S. H. 
Dawes, Harrison, second, $2.00. 
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Northern Spy: S. L. Merchant, Winthrop, first, $3.00; E. V. 
Walker_. Oxford, second, $2.00. 

R. I. Greening: Y. P. DeCoster, Buckfield, first, $3.00; 
B. Tucker, Norway, second, $2.00. 

Rozbwry Russet: Lemuel Gurney, Hebron, first, $3.00; S. L. 
· Merchant, Winthrop, second, $2.00. 

Tompkins King: S. H. Daw'es, Harrison, first, $.,.oo; J. B. 
Bradbury, Norway, second, $2.00. 

Yellow BeUflowe1r: V. P. DeCoster, Buckfield, first, $3.00; 
Z. McAllister. Lovell, sec.and, $2.00. 

Fallawater: J. B. Bradbury, Norway, first, $r.oo; E. F. 
Purington, \Vest Farmington, second, 50c. 

Grimes' Golden: E. V. V\T alker, Oxford, first, $r .oo; S. D. 
Edwards, Oxford, second, 50c. 

Hubbardston Nonsuch: Z. McAllister, Lovell, first, $r .oo; 
E. E. ·witt, Norway, second, 50c . 

.Tewett's Fzne Red: V. P. DeCoster, Buckfield, first, $r.oo; 
J. W. True, New Gloucester, second, 50c. 

Milding: D. P. True, Leeds Centre, first, $1.00. 
McIntosh Red: J.B. Bradbury, Norway, first, $r.oo; L. C. 

\i\!aterrnan, Buckfield, second, 50c. 
M othe1r: C. S. Pope, Manchester, first, $r.oo; L. K. Litch­

field, Winthrop, second, 50c. 
Munson Sweet: E. F. Purington, first, $r.oo; A. C. Day, 

second, 50c. 
Peck's Pleasant: D. P. True, first, $r.oo; J. W. True, sec­

,ond, 50c. 

Ponirne ReJial: Chas. S. Pope, second, 50c. 
Pound Sweet.· J. W. True, first, $r.oo; Mrs. B. T. Townsend, 

Freeport, second, 50c. 
Rolfe: F. E. Nowell, first, $1.00; J. B. Bradbury, sec­

ond, 50c. 
Stark: D. P. True, first. $r.oo; F. J. Sawyer, Otisfield Gore, 

second, soc. 
Starkey: D. P. True, first, $r.oo; E. F. Purington, sec­

ond, soc. 
Twenty Ounce: V. P. DeCoster, first, $r.oo; S. H. Dawes, 

second, 50c. 
Wagener: \V. C. Whitman, South Turner, first, $r.oo; J. W. 

·True, second, 50c. 
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TVealthy: J.B. Bradbury, first, $1.00; A. C. Day, second, soc. 
Spitzenburgh: H. M. Tucb:r, South Paris, first, $1.00; B. 

Tucker, Norway, second, 50c. 
Talman Sweet: C. S. Pope, first, $1.00; F. D. Grover, Bean, 

second, 50c. 
Golden Russet: H. M. Tucker, first, $1.00. 
Fanieuse: V. P. DeC0ster, gratuity, $1.00. 
Deane: E. F. Purington, gratuity_, $r .oo. 
Alexander: J. W. Dudley, first, $1.00. 

PEARS. 

General exhibition of pears: S. H. Dawes, first, $6.oo; E. V. 
Vvalker, second, $4.00. 

Buerre d' Anjou: S. H. Dawes, first, $1.00; J. W. True, sec­
ond, 50c. 

Buerre Bose: S. H. Dawes, first, $1.00; E. V. Walker, sec-
ond, soc. 

Bue,rre Clairgeau: S. H. Dav;es, first, $1.00. 
Duchesse d' Angouleme: S. I-L Dawes, first, $1.00. 
Goodale: S. H. Dawes, first, $1.00. 
Howell: S. I-I. Dawes, first, Sr.oo; E. V. Walker, sec­

ond, 50c. 
Louise Bonne de J erscy: S. H. Dawes, first, $1.00; E. V. 

Vl alker, second, 50c. 
Lawrence: Lemuel Gurney. first, $1.00; Benj. Tucker, sec­

ond, soc. 
Sheldon: J. W. True, first, $1.00; S. H. Daw1es, second, 50c. 
Idaho, Garber_. Duchesse de Bordeau: S. H. Dawes, gratuity, 

$1.00. 

Vicar of vVinkfield, Keiffer, Frederick Clapp: E. V. Walker, 
gratuity, $1.00. 

Collertion Quinces: S. H. Dawes, first, $1.00; D. P. True, 
second, soc. 

Collection Grapes: S, H. Dawes, gratuity, $2.00. 
Plate _Aliagara Grapes: L. K. Litchfield, gratuity, $1.00. 
Plate Concord Grapes: \V. C. Symonds, Norway, gratuity, 

$1.00. 



18 STATE POMOLOGICAL SOCIETY. 

CANNED AND PRESERVED FRUITS, ETC. 

Exhibition Canned Fruits_, etc.: Mrs. L. K. Litchfield, first, 
$6.oo; Mrs. 0. B. Upton, Norway, second, $4.00; 1\1:rs. J. A. 
Chadbourne, North Bridgton, third, $2.00. 

Canned Blackberries: Mrs. L. K. Litchfield, first, $r.oo; Mrs. 
R. H. Libbey, Newport, second, 50c. 

Canned Bl1teber:r:es: Mrs. F. H. Rollins, Chesterville; first, 
$1.00; F. P. Towne, Norway Lake, second, 50c. 

Canned Cherries: Mrs. F. D. Grover, Bean, first, $1.00; Mrs. 
L. K. Litchfield, second, 50c. 

Canned Gooseberries: Mrs. L. K. Litchfield, first, $1.00; 
Mrs. R H. Libbey, second, 50c. 

Canned Pears: Mrs. A. T. Crooker, Norway, first, $1.00; 

Mrs. F. D. Grover, second, 50c. 
Canned Plunis: Mrs. B. T. Townsend, Freeport, first, $1.00; 

Mrs. L. K. Litchfield, srcond, 50c. 
Canned Raspberries: Mrs. F. G. Noble, Norway, first, $1.00; 

Mrs. R H. Libbey, second, 50c. 
Canned Strawberries: Mrs. A. T. Crooker, first, $1.00. 
Canned Tomatoes: Mrs. L. K. Litchfield, first, $1.00; Mrs. 

A. T. Crooker, second, 50c. 
Prese1rved Apples: Mrs. L. K. Litchfield, first, $1.00. 
Preserved Currants: Mrs. R. H. Libbey, first, $1.00; Mrs. 

L. K. Litchfield, second, soc. 
Preserved Cherries: Mrs. F. D. Grover, first, $1.00; }\frs. 

L. K. Litchfield, second; 50c. 
Preserved Pe,ars: Mrs. V. P. DeCoster, Buckfield, first, 

$1.00; Mrs. L. K. Litchfield, second, soc. 
Presetved Plums: Mrs. L. K. Litchfield, first, $1.00; Mrs. 

F. D. Grover, seconcl, 50c. 
Preserz1ed Raspberries: 1virs. L. K. Litchfield, first, $r .oo; 

Mrs. F. D Grover, second, 50c. 
Prese,rved Strawberries: Mrs. V. P. DeCoster, first, $1 .oo; 

Mrs. J. A. Chadbourne, second, 50c. 
C olleclion Apple Jellies: Mrs. L. K. Litchfield, first, $5 .oo; 

Mrs. F. G. Noble, second, $3.00; Mrs. E. F. Bry,ant, Buckfield, 
third, $2.00. 

Tumbler Apple Jelly: Mrs. R. H. Libbey, first, $1.00; Mrs. 
L. K. Litchfield, second, _soc. 
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Orab Apple Jelly: Mrs. L. K. Litchfield, first, soc.; Mrs. J. 
A. Chadbourne, second, 25 .:. 

Currrint .Telly: Mrs. E. F. Pnrington, Farmington, first, soc.; 
Mrs. L. K. Litchfield, second, 25c. 

Grape Jelly: Mrs. L. K. Litchfield, first, soc.; Mrs. J. A. 
Chadbourne, second, 2 5c. 

Ciranberry Jelly: Mrs. L. K. Litchfield, first, soc. 
Maple Syrup: G. H. Davis, South Paris, first, $r.oo; Mrs. 

A. T. Crooker, second, 50c. 
Maple Sugar: Z. l\kAllister, Lovell, first, $r.oo. 
Tom 1.1to Catsup: Mrs. R. H. Libbey, first, $r.oo; F. P. 

Towne, second, soc. 
Evaporated Apple: Chas. S. Pope, first, $2.00; Whittier & 

Rollins, Chesterville, second, $r.oo. 
Canned Apple: Whittier & Rollins, first, $r.oo. 
Cranberries: A. C. Greenleaf, Farmington, gratuity, $I .oo. 
Cannid Corn, Canned Beans: Mrs. F. G. Noble, gratuity, 

$1.00. 

Mustard Piclde: Mrs. V. P. DeCoster, gratuity, 50c. 
Pickled Pears: Mrs. V. P. DeCoster, gratuity, soc. 
Piccalilli: :Mrs. V. P. DeCoster, gratuity, soc. 
Canned Dandelions: Mrs. R. IL Libbey, gratuity, 50c. 
Chou.1-cho·w: Mrs. R. H. Libbey, gratuity, soc. 
Mixed Pickle: Mrs. R. H. Libbey, gratuity, soc. 
Ripe Cucwmber: Mrs. R. H. Libbey, gratuityJ 5oc. 
Dish Baked Apples: Chas. S. Pope, gratuity, soc. 
Jar Cider Jelly: Mrs. Marion Noble, Norway, gratuity, soc. 

PLANTS AND FLOWERS. 

Exhibition pot plants: A. D. Park, South Paris, first, $5.00. 
Ferns: A. D. Park, first, $r.oo. 
Hibiscus: A. D. Park, second, soc. 
Chrysanthemum: Mrs. '!'hos. Witt, Norway, first, $r.oo; A. 

D. Park, second, 50c. 
Display of cut flowers: Mrs. Lucy A. Chandler, Freeport, 

first, $8.oo. 
Roses: John Burr, Freeport, first, $5.00. 
Carnations: John B11r1·, first, $3.00. 

2 



20 STATE Pm10LOGICAL SOCIETY. 

Chrysanthenzums: John Burr, first, $3.00; Mi3s G. P. San-
born, Augusta, gratuity, $3.00. 

Pandanus: A. D. Park, gratuity, $r.oo. 
Norfol!? Spruce: A. D. Park, gratuity, $r.oo. 
Sanse'veria: .A. D. Park, gratuity, 50c. 
Iaponic:.i: A. D. Park, gratuity, 50c. 
Ivy Geranimn: Mrs. Harvey ·wood, North Norway, gratu­

ity, $1.00. 

REPORT OF EXECUTIVE COMMITTEE. 

MEETING oF THE ExEcuTrvE Cm.r MITTEE AT N Ew GLoucEs-

TERJ JANU.\RY 18, 1900. 

Chas. S. Pope was chosrn Secretary pro tern. 
W. M. Munson, Presidtnt. 
J. W. True and R. H. Libbey were present. 
Voted, To appoint Chas. S. Pope as Secretary to fill the 

vacancy mac~e by the death of Prof. Elijah Cook. 
Adjourne<l. 

MEETING m' THE ExECG'I'IVE COMMITTEE AT AuGuSTA, APRIL 

12, 1900. 

W. M. Munson, President, , 
Chas. S. Pope, Secretary-Treasurer, 
J. W. True and R. H. Libbey vvere present. 
Minutes of annual meeting at Newport read and approved. 

On motion of Mr. True, 7.;oted, that we use as much of the 
interest money due the SocietyJ as shall make good the amount 
of permanent fund lost by the scalin~ down of stock of Gar­
diner National Bank. 

On motion of Mr. Libbey., z•oted, to hold a series of Pomo­
logical Schools this spring. 

On motion of Mr. True, 7.1oted, to hold a joint meeting with 
the Board of Agricultnre at Camden in June. 

Voted, '"fhat any Grange wishing special instruction in spray­
ing and orchard management can receive help by communicating 
,vith the Secretary. 
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On motion of Mr. Libbey, ·voted, that we hold one school at 
Belfast and another at North Jay. 

The following orders \Vere drawn on approved bills: 
Bertha 0. True........................... $5 oo 
J. w. 'rrue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.16 
W. M. Munson. . . . . . . . . . . . . . . . . . . . . . . . . . . 16.30 

Adjourned. 

MEETING OF THE ExtcuTIVE COMMITTEE AT LEWISTON, SEP­

TEMBER 6, 1900. 

All the members were present. 

Mr. V. P. DeCoster was-appointed a member of the Executive 
Committee to fill the vacancy caused by the death of Mr. L. F. 
Abbott. 

Voted, To .refer the location of the annual meeting to the 
Secretary. 

On motion of Mr. DeCoster, ·z•oted, to hold the meeting about 
1he middle of November. 

The premium list was revised. 

Adjourned. 

Bus1Ntss ME:F.TlNG, NoR\VAY, Nov:F.MBF,R 14, 1900. 

The following letter from Prof. W. M. Munson, who was 
unable to attend the meeting on account of illness, was read by 
the Secretary : 
Members of the Maine Pomological Society: 

It was with the keenest regret that I announced to your Sec­
retary my inability to be present at this, the annual meeting of 
the society: 

In lieu of a formal address I wish to congratulate the society 
on the substantial progress made during the past year, and 
would state that never before has the society been in better con­
dition for advancing the int~rests of horticulture in our State. 

Owing to the death of Secretary Cook, and the illness of other 
officers, the program as outlined at our last meeting has not 
been strictly carried out. Some pomological schools have been 
held and others are planned for, a11d wm be held during the 
month of December. 
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In fostering the educational work, the encouragement of the 
"practical" in fruit and flower growing has not been forgotten. 
The winter meeting at New Gloucester was a pronounced suc­
cess and this exhibition was second only to that shown at the 
annual meeting at N ewpcrt. 

It had been my pnrpose at this time to outline a plan for 
encouraging the improvement of farm homes. We know that 
one of the most important factors in retaining the interest of 
young men and women in the farm is an attractive home 
environment, and it seems to me that one of the important 
objects of this society is to encourage such changes as will easily 
and effectively make the desired improvements. I would sug­
gest that the matter be referred to the Executive Committee with 
power to act. 

I congratulate the society upon the enterprise shown by cer­
tain of its members in providing fruit for the Exposition at 
Paris, and upon the prizes received. In this connection I would 
call attention to the Pan--Ame-rican Exposition to be held in Buf­
falo, N. Y., next year, and would urge that steps be taken at once 
to have Maine properly represented at this Exposition. 

In conclusion I wish to express my appreciation of the cordial 
co-operation on the part of my fell ow officers and members of 
the society and bespeak for my successor the same support. 

Fraternally yours, 

W. M. MUNSON, 
President. 

After an extended discussion it was moved by Mr. Gilbert 
that the Secretary be instructed to secure contributions of fruit 
for the Pan-American Exposition at Buffalo. 

Secretary's report read and approved. 

Treasurer's report read and accepted. 

The following committee of resolutions was appointed: 

D. H. Knowlton, 
J. W. True, 
C. A. Arnold. 

The following amendments to the constitution were presented: 
No one shall be eligible tc, office except life members; also, no 
~me shall be entitled to vote in the society unless he has been a 
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member for one year. The amendments were considered sep­
arately and after discussion, ·voted_, that further consideration 
on both amendments be indefinitely

1 
postponed. 

Proceeded to the election of officers and made choice of the 
follo-wing: 

Z. A. Gilbert. North Greene, President. 
D. P. True, Leeds Centre, ISt Vice President. 
C. A. Arnold, Arnold, 2d Vice President. 
D. H. Knowlton, Farmington, :Secretary. 
Chas. S. Pope, Manchester, Treasurer. 
J. W. True, New Gloucester, R. H. Libbey, Newport, V. P. 

DeCoster, Buckfield, Executive Committee. 
Chas. S. Pope, Manchester, was elected member of the Experi-

ment Station Council. 
Voted, To continue committee on binding reports. 
On motion of Mr. Knowlton, 
Voted, That the committee on binding transactions that have 

accumulated he requested to urge the State Librarian and those 
who may have the disposition of the State funds appropriated for 
binding purposes, to apply so much of said funds as may be 
necessary to bind these transactions. 

That this society also urges that these volumes when bound 
may be used by the State Librarian in exchange for the tran­
sactions of horticultural societies in other states, that in this way 
there may be formed a horticultural department in our State 
Library. 

On motion of Mr. Libbey it ,vas -voted, to choose an Auditor. 
Mr. G. M. Twitchell was chosen Auditor. 

The follo'wing report of the Committee on Resolutions was 
t ead and accepted : 

In behalf of the State Pomological Society and the numerous 
visitors ,vho have attended this meeting, ypur Committee on 
Resolutions beg leave to present the following report: 

Resolved, That in Prof. Elijah Cook we had an earnest friend 
of our fruit interests in Maine, that we recognize the great value 
of his services to the cause of horticulture in Maine, that we 
sincerely mourn his loss, and would hereby convey to his family 
and friends this expression of our appreciation of his services 
to the society, onr grief at his death, and our sympathy in their 
sorrow. 
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Resolved, That in Lyman F. Abbott this society has had a 
,v.arm friend from the time of its organization, that it was in 
recent years his great delight to do his utmost to promote its 
interests through the columns of his paper, and that to this we 
owe very: much of the high standing onr society has attained. 

That we mourn his death, and recall his genial manners and 
cordial words, and it is ·with sorrow in onr hearts that we convey 
to his family token of appreciation of his life and influence in 
our society. 

Resol-ued, That we have missed at our meetings, our Presi­
dent, W. M. Munson, that we appreciate his earn~st work in the 
past, hi~ counsel and his research, which have always been at 
our command, and ·we take this occasion to extend to him our 
regrets for his misfortune, and. united wishes for his early and 
permanent recovery. 

Resolved, That we hereby extend our sincere thanks to the 
Grange and the citizens of N9rw:ay, for the cordial invitation 
and reception they have given us on this occasion. 

Resolved, That our thanks are hereby given to the railroads 
for reduced rates, to the hotels for special terms and numerous 
courtesies. 

Resolved, That our thanks are also extended to the local and 
State papers for the wide notice they have given this meeting, 
and excellent reports of its transactions they are giving to the 
public. 

All of which is respectfully submitted. 

D. H. KNOWLTON, 

JOHN W. TRUE, 

C. A. ARNOLD, 

C oniniittee on Resolutions. 
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THE ANNUAL MEETING. 

Early in the season the society received an invitation to hold 
the annual exhibition and winter meeting at Norway. Not 
having held a meeting for some years in this section of the State, 
the Executive Committee decided to accept the invitation and 
accordingly notice was given and a program and premium list 
issued for a meeting, which we think proved to be one of the 
most profitable ever held by the society,. 

At the appointed hour, November 13, the meeting was called 
to order by Vice President D. F. True, and in behalf of 
the citizens of Norway and vicinity, Hon. J. A. Roberts gave the 
following 

ADDRESS OF WELCOME. 

Jvf r. President} Ladies and Gentlenien: 

We are exceedingly glad to have the Maine State Pomological 
Society meet with the people of Oxford county. Our people 
know something of your purposes and y,our work. ,They believe 
in them, and they are willing to help the cause along. 

I believe there is no part of the world where fruit of a higher 
order can be raised than right here with us. On this account 
the world is looking to us more and more for fruit. For a few 
years past caterpillars and other insect enemies of the apple, 
coupled with fungous diseases, have very much discouraged our 
apple raisers an<l this has resulted in neglected orchards. Many 
had almost come to the opinion that there would never be raised 
again in Maine such fine apples as had been grown in the past. 
This year's crop of fruit shows us how foolish were our opinions, 
how weak our faith in an overruling Providence, and how short­
sighted we were to neglect our trees. 

While in the last few years nature has seemed to conspire 
against us and aid and abet our enemies; we see her stepping in 
this year, brushing aside all obstacles in our way and giving us 
an old-time crop of fruit. 

The lesson of these events is that we should ne:ver lose faith 
in our work, but should press forward, having faith that in time 
there will be sure to come a solution of our difficulties. 
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Now the production of fruit is not all there is to be considered. 
There is a business side to this matter. The people this year 
Vi.1ho have sold their fruit, given it away:, almost, as it were, the 
prices being today almost twice what they were a month ago, 
are regretting their haste. And now while this Pomological 
Society has for its chief business, I presume, the encouragement 
of the growth of fruit and the solving of difficulties which stand 
in the way of fruit growers, I believe the time ought to come 
when that body or some other organization should create in the 
State of Maine a bureau of information and should be able to 
tell the farmers of this State the actual condition of the fruit 
market in this country and in other countries. 

I beiieve this can be done vvithout great expense, and if it can 
be done in no other way J believe it would be good policy for 
the State itself to establish such a bureau, and with the expendi­
ture of a small snm of money I believe there could be brought 
to the farmers of this State many thousands of dollars annually. 
Last year the people of this section held on to their apples and 
lost because they did not have the information they ought to 
have had. This year the opposite is the case. They have sold 
early and lost on their crops. 

I am glad to see so many here this afternoon. This is one of 
the largest and most important fruit sections of this State. I 
am glad to see the interest that is being taken in this industry. 
I think it would be a wise policy for us to take better care of 
,vhat we have first, and then extend our operations. 

Now I want to bid you a11 welcome here. We are glad to 
have you here. We expect to receive from this meeting a spirit 
of encouragement, something that will help us along over these 
difficulties, and that coming here will be remembered by all of 
us as prod.uctiye of great good to us all. I am glad to see the 
people who have come in from neighboring towns. We will try 
and do all we can to make your stay comfortable, and trust you 
will gain from this meeting much of good and much of pleasure, 
and when tomorrow's sun declines to the western hills and this 
event has become a part of history, we will go away feeling glad 
that we came. 
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RESPONSE. 

By Mr. KNOWLTON of Farmington. 

_,_ .ilc:i.Vt :1stened ·with great pleasure to the cordial welcome 
extended by your representative on this occasion. It is a 
pleasure to me to respond to this welcome with a few wbrds in 
behalf of the Pomological Society, and in behalf of the numerous 
visitors who have assembled here on this occasion. 

As I have thought over this matter there came to my mind 
the meeting which the Pomological Society held in the town of 
Norway in the month of February, 1890. I remember very well 
the program which we presented on that occasion. I remem­
ber also the cordial invitation ,vhich was extended to us by the 
Grange, and the very pleasant meeting which we had. That 
year there were six counties represented in the fruit exhibition. 
The exhibit was not as large, it was not as beautiful as that 
which we find here today. At that meeting Dr. Hoskins and 
ex-President Stockbridge of the Massachusetts Agricultural Col­
lege were present as representatives of the fruit interests outside 
of this State. 

I remember the instruction which we received from both. 
'rhen another matter which ,vas presented on that occasion was 
something of special interest to me and at the time a special 
pleasure. I refer to the address of Mrs. Beedy on "Education 
i:a Flowers_i, I know that many of you will recall that address 
with a great deal of pleasure and satisfaction. Then there was 
another address which I have always prided myself upon, as I 
was the secretary of the society at that time and had great diffi­
culty in obtaining a speaker who should represent that important 
subject, that was the lectnre of Dr. C. D. Smith on "The 
Dietetics of Fruit." And I am glad to say, that that was the 
best exposition 0f the subject given, up to that time. 

Then again there was present Prof. F. L. Harvey, who spoke 
on the subject of "Insects." His address was an excellent one 
and was well received. It seems to me that there is no 
one whose <leath the fruit interest of the State deplores more 
1han that of Prof. Harvey. He ,,;vas a most diligent student and 
he gave us much information on the subject of insects. There 
was also represented at that meeting by Mr. True, a plan for a 
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fruit growers' organization, the object being to bring the fruit 
growers of the State together along just such lines as our 
brother has mentioned here today that we may_ be instructed in 
growing and selling fruit, so that the man who grows the fruit 
may receive the best possible returns from it. This subject was 
brought before the fruit growers of the society at a later meeting 
of the society held in Bangor. I had the pleasure of presenting 
to the society and to the people of the State a paper which 
attracted considerable attention at the time, for I think it was 
published in full in several of the leading papers, recommending 
organization for the purpose of growing fruit, just as capitalists 
in other states put their money into organizations for this pur­
pose. I urged it then, I still urge it, believing there is no point 
in fruit growing to-day that offers more in return for the labor 
and capital expended than here in the good old State of Maine. 
Then again at our "\Vinthrop meeting which was held in 1896, 
when the State of Maine was well-nigh deluged with fruit and 
hardly knew what to do with it or how to get anything from it, 
an organization was recommended looking toward cold storage 
on some co-operative plan that the small growers might economi­
tally store their fruit until it could be marketed at a profit. It 
was a good idea and I believe in it still. There are numerous 
organizations in California and the South that are bringing to 
our doors all through the year, grapes, oranges and other fruit 
and placing them before us in an attractive form and even at a 
lower price than we can buy good apples even in the apple­
growing State of Maine. On our fruit stands there are oranges 
in abundance and they are sold right side by side, when there 
happens to be apples there, and for less money. If they; can get 
anything out of it over the cost of the labor and capital, it seems 
there is a chance even for the fruit grow'ers of the State 
of Maine. 

This idea of organization,-I like it. There is something 
about it that needs to be talked up and worked up until people 
get used to it. It is particularly manifest this year. Not many 
WJeeks ago an apple buyers association assembled not far away 
and they had a cons11Jtation. They; planned a good many things 
and among these things it seems to me there was one that met 
with the favor of the association that was directly inimical to the 
fruit growers of the State of Maine. Soon after their associa-
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tion met there came from Europe and America reportSi that told 
us there was an immense crop of apples, and every buyer that 
came in would pull from his pocket statements prepared on pur­
pose for yor.r rea<ling and you could read the: same for your­
selves. The resnlt was a panic among Maine fruit growers and 
thousands of barrels of fruit have been sold for 75 cents and 
$r.oo per barrel and in iOme cases even less. 

To-day we are here in a two-fold capacity. In the first place 
we come here to learn of you by; the exhibition of these fruits 
and flowers and social intercourse with your growers. We 
expect to learn and enjoy much and I am very sure that we shall 
not be disappointed. :second: \Ve come here for the purpose 
of helping you and other fruit growers of the State of Maine. 
We off er y,ou an excellent program covering a wide range in 
fruit and flower interests. We are here to help you and I am 
sure that every speaker on the program will enjoy being ques­
tioned as to what he may say,, and I beg you to be: free with your 
questions. If there is anything in which we can serve the fruit 
interests of Oxford county it i.vill be our delight to do it. 

I thank you for your cordial words of welcome and for the 
interest taken in our society. Vl/e know we shall enjoy being 
here and w'e hope that our visit may be fruitful in doing you 
much good an<l in helping you to enjoy the fruits of the 
abundant harvest which this season has brought forth. 
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STRA WHERRIES FOR PROFIT. 

H. Vv. COLLINGWOOD, New y ork. 

I am going to tell you how they raise strawberries in New 
Jersey. In the first place we want a strawiberry in New Jersey 
that is a great, big, firm berry. In our markets you will find the 
market fairly ffooded with little berries, fairly well colored but 
too small. When the crop is rushing in from all parts of the 
country you wiil find that these little berries can hardly be given 
away, but when w~e send onr great big, firm, solid berries they 
are sold before they get there. If a strawberry grower is going 
to spend his time, if he is going to buy fertilizer, if he is going 
to put labor on his bnd, the first principle of crop raising would 
be to raise these great, big, firm berries. y OU can do it. we do. 

Our best berries art: produced on heavy land. We think we 
can raise the largest, finest and firmest berries on our heaviest 
soil. I don't mean dow:r: in the swamp; the soil I mean would 
be a clay loam, containing~ fair proportion of clay. The ground 
is dark in color, th8.t gives us our best strawberries. I don't 
believe in growing the strawberry plant on the same kind of soil 
on wihich we try to grow the strawberry fruit. I mean this, if 
I could have my choice I would have my strawberry plant grown 
on the poorest soil on the farm, for there we get a larger and 
wider root growth. I wonlcl set these plants in heavy soil. To 
illustrate: If I wanted a boy or y~mng man to come to the city 
of New York or some other large city to take hold of a great 
business and get the most out of it in a few years, I would go 
into the country among the hills and get a boy brought up among 
hard conditions. I should expect that when put into the city 
the health and strength from his country training would enable 
him ro do extra work. 

I have spent some time in digging up strawberry plants to 
examine their roots. I think it would do us more good if we 
would not be satisfie<l with studying that part of the plant that 
stands up from the ground You will have to admit that the 
most important part of the plant is underneath the ground, for 
that is where it eats. Most people start out with the idea that 
the roots of the strawberry plant run out all over the ground. 



STA'rn POMOLOGICAI. SOCIETY. 31 

I had an idea that the strawberry, roots were almost as long as 
the roots of the raspberry, blackberry, corn, or potato. I have 
never yet been ahle to fincl the root of a strawberry plant that 
ran out three inches beyond the leaf surface. The roots go 
down into the ground hut do not go out very far. ferhaps you 
never thought of that before. You may put the roots of the 
strawberry, as I might say, in a peck measure. Think of what 
the strawberry has to do. Take a Gregg raspberry plant, I have 
traced the roots of the raspberry plant six or eight feet in differ­
ent directions. Here is a big stra wherry plant growing inside 
of a peck measure and here a great raspberry plant growing in 
a space almost equal to the size of an ordinary room, yet they 
produce each about the same weight of fruit. All plants are not 
alike in feeding hc1,bits. I do not feed my cow the same as I do 
my horse. I do not feed dishwater to the cow, but I give it to 
the pig. I do not feed much corn fodder to the pig but give 
that to the cow. So we divide things up. The strawberry plant 
is a heavy feeder and we can feed it to the best advantage by 
understanding the needs and habits of that plant. Put it in 
another way. Here is a calf, and here is a baby, perhaps three 
or four months old, both ieeding from the same cow. Now the 
calf will chase the cow ali ,wer the field, but in order to feed the· 
baby you must milk the cow and put the milk into its mouth. It 
1s the same in feeding- plants. I would not broadcast manure 
or fertilizer for strawberries as we grow them. I believe like 
the baby the strawberry must have its food brought right up 
dose to its mouth. You pnt fertilizer or manure anywhere in 
a ten-acre field and your corn, grape or potatoes will find it. It 
is not so with the strawberry plant. The food must be brought 
up close to it. 

Now what shall we feed the strawberry on? I said first I 
preferred to have my plants started on a sandy soil. I want the 
largest root system I can get. We get this in an open, porous 
soil. Therefore I want my plants grown on light, sandy; land. 
I want to grow my fruit on the heaviest land I can find on the 
farm. How do we feed the plant? In the first place we do not 
~ant to buy stable dressing for our strawberries. We prefer 
commercial fertilizer. I never knew a weed to be found in a 
commercial fertilizer. vVe have tried various mixtures and have 
settled down to this combination as the best : 400 pounds of 
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nitrate of soda ; 400 pounds of muriate of potash ; 400 pounds of 
fine ground bone; 800 pounds of acid phosphate. 

Most people will say that it is an expensive fertilizer to make. 
Our experience had heen that a good grade of fertilizer put on 
the ground is never lost. A little of the nitrogen may be washed 
clown and wasted but the minerals are always there ready for 
business. 

During the dc1.ys of slavery there was an old darkey, who could 
not help stealing chickens, it was a part of his nature. He stole 
the chickens his master had fattened for his own use. His mas­
ter came to him ano. said, "the next time you steal a chicken I 
shall bring you np before ::i.11 the slaves of the plantation and have 
you thrashed." The fellow went as long as he could go but one 
night when coming home from church he went in and stole a 
chicken, and his wife cooked it and he ate it. He was brought 
up before the big house and stripped. There stood the overseer 
with the maskr who felt badly to think he was going to be 
,vhipped. "Can't we save you in some way? vVhat did you do 
this thing for?" The dark1;y, said, "You just look at this, 
Master, you owns this nig,gf"r and you owns this chick<:m. When 
I ate that chicken yon didn't lose anything, you may have less 
chicken but you got mon~ nigger.n So when a man grows 
strawberries for gain 2,nd does not want to put on so much fer­
tilizer, he must rememb~r that while he may not have so much 
fertilizer he has more strawberries. It is not possible for potash 
and phosphoric acid to be lost out of the soil of a good straw­
berry bed. 

On a small farm ·where every, acre must count, stra wherries 
may be started as follows: Plant potatoes in hills the first year. 
Potatoes in hills may be cultivated both ways and kept free from 
weeds even if hand pulling is needed. We can dig early pota­
toes in the latter part of July or early in August, after they are 
dug work up the ground with a plow or cutaway harrow and 
sow the southern cow pea in drills. ·when this is done and the 
cow peas are carefully cultivated we obtain a good crop of 
humus or vegetable matter and, if need be, at the last cultivation 
we can sow rye or crimson dover and thus secure a good full 
crop. When we sow rye or clover directly after potatoes we are 
troubled with the white grub and when we get a crop of white 
,grubs into the ground we cannot raise these big fine strawberries. 
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The southern cow pl"a is the least likely to attract the white grub. 
1 s it because the white grub does not like the cow pea? No, it 
is not. I thought vve had got hold of something that the white 
grub would not touch, ht~t I found that it was the late cultivation 
:hat destroyed the insect. Constant surface cultivation late in 
the season is the only thing I know of to cut down the white 
grub. 

In this way we secure a heavy growth of cow pea vines. The 
next spring we plow them in. \Ve either set our strawberry 
plants in the spring or keep the earth constantly stirred up until 
we get ready to set in June or set our runner plants in the latter 
part of July or about the middle of August. In the first case 
you can take your phnts ,P_cl put them in in little trenches put­
ting the roots down-keeping them well watered until ready to 
set. 

For setting- strong runners we use what is called a Richards' 
transplanter. This is shr1.ped like an ordinary tin can with the 
bottom and the top cnt off ( they are made of sheet iron), fasten 
a bail to it, and you have the transplanter. We go along ancl 
pick out the plant that we want; the strong ones. Then we take 
the transplanter and drive it right down, around that plant and 
press it down with the foot, then take hold of the bail and pull 
it up. You have a young, vigorous plant growing in the center 
of a large ball of dirt. We dig them in that way. A man goes 
along and digs out the most vigorous plants, puts them right on 
a wheelbarrow, hauls them right into the field and with another 
transplanter digs a hole just big enough for the plant with its 
bale to slip down into and there it is. It has not lost even a 
single instant of growth and will not even wilt. 

I have transplanted in Northern New Jersey every month in 
the year. You can't do that up here. I spoke of having this 
land rich. We work it up and get it into beautiful shape. We 
take this fertilizer I speak of and apply all we dare, or say about 
twelve hundred pounds to the acre, putting it right in across the 
field in a n_arrow space where the plants are to go. We don't 
pretend to broadcast it all over the field. We would rather put 
it right where these roots are going. Then we take a cultivator 
and run it up and down several times and work that thor­
oughly into the ground. Then put a light roller on and 
pack it into the ground. Then we are ready to set out. 
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And how these plants grow. ·We set them in drills about 
three feet apart and about eighteen inches apart in the drills, 
and then we begin to cultivate them. And we cultivate 
them if we have to neglect every other crop on the place. 
Why? Because the strawberry is a plant that must have 
this petting and constant care. It has got to be pe:tted; it has 
to have every want supplied. If we set them out we must take 
care of them and push them along. Along about the first of 
S(ptember T wonld give them another dose of six or seven hun­
dred pounds of the same fertiiizer. You may think I am extrav­
agant in using one ton to an acre of stra,vberries but as I have 
said. "you may have iess chicken but you will have more darkey." 
You cannot raise these great strawberries unless you feed the 
strawberry plant. You nr .. 1st put the food right exactly where 
tliat plant needs its food. 

Mr. J. H. Hale of Connecticut says this: "Put on all you dare 
to, then tell the hired man to shut his eyes and put on more., and 
then tell your neighbor who ·wants to see you ruined to put on 
more." 

Why don't I wait till spring and put my fertilizer on then? I 
will tell you why. I believe that the fruit buds of the strawberry 
plant are already made and started before the plant goes into 
winter quarters. Right now the fruit is· already, provided for. 
You can make the strawberry a little larger by applying nitrate 
of soda in the spring, but the fruit buds were made during the 
months of August, September and October. It is then that the 
fruit buds are developed, I believe the time to fertilize the straw­
berry is then, when the buds are being produced. Scientists tell 
us that with some fruits the bud is made and matured a whole 
year before it is developi:d, and you can change your fruit but a 
little, possibly in shape, possibly in color, by spring fertilizing. 
The time to put your fertilizer on is during the summer and fall. 
I would not use anything but possibly nitrate of soda in the 
spring. Never use potash or phosphoric acid at that time. Two 
or three hundred pounds of nitrate of soda used in the spring 
will give you more foliage and a little larger berry, but if you 
nse too much it will ruin your fruit by making it soft and mushy. 
The time to fertilize the strawberry is when the plants are set 
out. If they look drooping and you are not exactly proud of 
them, put on a little more abr:mt the first week in September and 
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let it go. If you are going to have good big strawberries you 
have got to go right down in your pocketbook and lose six, eight 
or nine months interest on your money,. If you raise these great 
strawberries they will be sriJd before they are picked. By the 
use of the Richards' transplanter system it is not necessary to set 
early in the spring bnt it may be done after early potatoes and 
early, swe•~t corn. I have dug up plants with the transplanter 
and set them out between rows of early sweet corn, then when 
the sweet corn is picked the plants are well started. Some of you 
have perhaps tried potted plants but I doubt if you have had 
much success with them. To plant as I have described is much 
better. You can get larger plants and better plants. We do not 
care to have our plants in the rows develop more than two run­
ners each. Some people think that they ought to have twenty, 
but we would rather develop two or three very large ones. You 
will be surprised to see how quick the runners will take hold 
and grow. The result is that by September we have a row of 
individual plants right straight across the field. It is not a 
matted row but a row of single big plants side by side. 

We never want these rows very wide, for ypu should be able 
to run yonr cultivator close up to the plant. Pay no attention 
if your hited man comes to tdl you that he don't think you had 
better cultivate them any longer because you will hurt the roots, 
you can't do it, the roots don't get out where they will be hurt. 

We pla11t a grape vine here and a raspberry there and a black­
berry over there and four or five feet away on. the other side of 
a stone wall you bury a dog or a dead cat or a bone or any other 
fertilizer and what will follow? You give it time and you will 
find that the roots almost instinctively have turned to the wall and 
gone right over to the dog or cat or bone. I have seen the roots 
of a grape vine simply eat creases in a bone! The roots of the 
plant have run in the soil to where the bone or cat are buried. 
That is not the way with the strawberry plant. It was never 
intended to be a long, wide reaching plant. It was designed t~ 
grow within a pe,k measure or a bushel basket. These things 
I believe must be fully understood in order to produce fine fla­
vored firm strawberries. 

Many strawherry growers secure good plants, and take good 
care of them but yet they do not raise these fine big berries. In 

3 
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most cases this is the rea.son, they don't use enough potash. 
Most of our fertilizers are weak in potash which seems to give 
firmness and color to the fruit. 

We mulch our plants about the middle of December. There 
is nothing I have been able to find that is better than the southern 
cow pea vines for a cover. It protects the plant and does not 
smother it down. \,Vhen spring comes you rake the mulch off 
and cultivate, cultivate, just as you do for corn or potatoes, and 
keep cultivating as that agrees with ~trawberries and it pays us 
to do it. Simply keep your cultivator r:unning up and down and 
keep the upper part of the soil all loosened up. 

To sum up. In the first place ,get your plants right. If pos­
sible ,get them grown on light soil, then transplant to the heaviest 
soil you can get. Use something to get that soil all filled through 
and through with vegetable matter. Remember that the straw­
berry crop is a money r:rop. It is a big crop. Put them in in 
continuous hills. Put them so that you can use the cultivator 
and then cultivate and cultivate and then cultivate again. Keep 
them eternally stirred up. Use all the fertilizer you can possibly 
afford. Don't go and sh°'v the fertilizer bill to your wife until 
you have got it into the ground and then don't forget to turn 
right around when you sell the crop and get your wife every­
thing she has wanted for she deserves. it more than you deserve 
a new reaper or a new mO\ver or any other tool. Put your fer­
tilizer on and cultivate, cultivate, cultivate. Put your fertilizer 
on in the fall and early summer. 

DISCUSSION. 

Ques. To get the best results you would make plant produc­
tion a business distinct from fruit production? 

Ans. Yes, I believe that is right. Fruit production and plant 
production are two entirely different things. One is the produc­
tion of leaves and the other is the production of fruit. I think 
the two business are entirely distinct. 

Ques. Could wood ashes be used in place of muriate of 
potash? 

Ans. The ordinary muriate contains fifty per cent of potash. 
Wood ashes five per cent and also about 700 pounds of lime to 
the ton. The objection is in regard to the lime. Any quantity 
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of strawberry plants have been spoiled by the excessive use of 
wr>od ashes. If the ground is sour you can't do better than use 
wood ashes. If you know that land is acid and sour use wood. 
ashes, if it is alkaline never put wood ashes on. 

Ques. How many herries do you get from an acre or an acre 
and a half? 

Ans. I regret to say I have never made a correct estimate of 
an acre. In the first place we have a big family and during 
strawberry time vve almost live on strawberries and make sales 
of four, five or six thousand quarts to an acre. I have heard 
people say they have raised eight, nine or ten thousand quarts to 
the acre, four thonsand quarts would be about the average. I 
have produced a quart, or one and a half pounds from a single 
plant. 

Ques. Explain ahout the transplanter. Will the soil always 
ding? 

Ans. It will not always do so. Usually it will. We gener­
ally transplant immediately after a rain. I have gone along with 
a watering pot and watered the soil around the plant. It would 
not do on a large scale. If a farmer has got a back yard and 
wants to do something to_ make a little money he can water those 
plants and dig them up and transplant them, but it would not pay 
on a large scaie. Perhaps it would not pay to buy this trans­
planter. 

The top as well as the bottom of this transplanter is open 
and you put it right down over the plant, force it right down 
clear to the ground. Then you have a little plant standing up 
in the middle of this can. Take the bail in your hand and if the 
ground is moist enough the plant will stand right in the centre 
of a little bail of dirt. I use the transplanter made by F. 
Richards, Keeport, R. I. It does not cost much for the whole 
outfit of a dozen. One hundred would be all even a large 
grower would need on a large scale. He would put them down 
over a µlant and stamp on them then a man would follow behind 
vvith a wheelbarrow and pull it up and put it on the wheelbarrow 
and push it out. It is better than potted plants. ,With the little 
instrument I speak of there is no danger of their ever getting pot 
bound. 
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QUALITY AS A FACTOR IN COMMERCIAL FRUIT 

GROWING. 

By Z. A. GILBERT, Agricultnral Editor of the Maine Farmer. 

The people like fruit. This desire of the appetite is universal. 
There has been a great increase in the consumption of fruit of 
the different varieties in the last few years. Take the strawberry 
as an illu~tration. Where but a few years ago this delicious 
fruit was available for only a few days in early midsummer, now 
from May to the close of its season in July the demand is only 
limited by the supply and the facilities for distributing the fruit 
among the people who desire it. The banana trade is further 
illustration in this same direction. Steamers are now engaged 
in the exclusive employment of the transportation of this tropical 
fruit from Central American ports to New York and Boston, and 
car loads are now called for in our nearby cities, where but a few 
years ago a few crates by express filled the full demands of the 
trade. 

This great increase in the fruit demand among the people is 
due to the fact that people love fruit. It only has to be placed 
within their reach in order to be taken and consumed in these 
rapidly increasing quantities. And the end is not yet. No one 
is so short-sighted as to suppose that the limit of demand for 
fruit has yet been reached. As the taste for fruit is gratified the 
desire is intensified and gradually reaches a point where it 
becomes constant. Hence, when one kind of fruit no longer 
appears another 1s called for, and the round of the year is 
covered. 

QUALI'fY. 

The desire ,vith every one is for good fruit. The better, of 
its kind, it is, the more it is desired and the greater the quantity 
called for. This takes me directly to the subject assigned me at 
this time. 

Quality in its application to fruit is a sort of compound term. 
That is, there are several different properties characterizing fruit 
that in common parlance are combined in its quality. Even the 
Ben Davis apple has one desirable property that is included in 
the characteristic quality of the fruit-it is a good keeper. So, 
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too, it is handsome, or good looking. While it is a good keeper 
and good looking, yet when you come to flavor it is the opposite 
of "good,''-it is inferior. Yet these properties combined make 
up the quality of the apple. 

I use the term quality in a sense restricted to that which makes 
it good1 drliciottS, acceptable to the taste, or on the other extreme, 
poor or undesirable. In the sense I use the term here an apple 
of high quality is a good one---clelicious, inviting to the taste, 
acceptable to the senses. It is the property that enabled me years 
ago to sell to a fruit stand thirty bushels of apples in one season 
from a single tree for forty-five dollars. Tarrying in a fruit 
store a few minutes, the other day .. to gossip over election pros­
i:ects, the proprietor took up an apple, and biting out a piece, "I 
declare," said he, "that is a good apple; won't you have some 
apples, gentlemen?" as he passed around the box. It was, the 
quality of that fruit that reduced the quantity in the box by a 
considerable number. 

WHERE AR8 WE AT? 

The English market is the outlet for the surplus fruit of this 
state, and in fact of all the country east of the M/ississippi. As 
a result, fruit specialists, fruit growers and fruit planters are 
largely confining their interest to a consideration of the demands 
of the foreign market. In the fruit journals and at fruit con­
ventions we hear or read little but discussion of the foreign 
market and how to reach it with greatest success. For the last 
ten years and more scarce a member of our society, or any other 
planter of orchards in the State, as he held the tree in position 
and covered its roots in the willing soil, has thought of any other 
disposition of the fruits of the labor he was performing than the 
European market. Throughout the breadth of the apple produc­
ing belt of our country, clear across and beyond the Mississippi 
river, extensive orchards are being planted with the view to 
growing fruit for shipment abroad. 

The standard of quality now being sought among us in a ship­
ping apple, i~ a red color, and the ability to stand the shipping 
voyage. No other property seems to be considered desirable in 
a shipping apple. Th~ Ben Davis stands the shipping voyage 
across the wakr as well or better than any other variety grown 
on an extensive scale among us. It also carries the other 
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important requisite of reel color. Hence the plantings of late 
years here in our State have been largely, where not chiefly, of 
Ben Davis trees. 

Furthermore, forty to fifty years ago the great states of the 
interior of our country, in their earlier filling up with population, 
had not a single variety of apples that would withstand their 
winters. Within my remembrance, a single winter of unusual 
severity destroyed substantially all of the fruit trees throughout 
the prairie states. The demand was at once aroused for hardier 
varieties. Our government sent to Russia for hardy varieties 
which were successfully grown in that high northern latitude. 
Professor Budd, an enthusiastic horticulturist of Iowa, went 
abroad to the same country to study up the fruit growing of that 
hyperborean climate, and brought with him on his return scions 
of the many Russian varieties of which we have heard and read 
so much in these later years. Enthusiastic experimenters set 
about the work of originating new varieties that might prove 
hardy enough to stand the winters of the northwtst. Great 
expectations Wiere raised among fruit specialists all over the 
country. I recall the remark of that cool and candid observer 
and experimenter, the late S. L. Goodale, to the effect that he 
looked for vast strides of improvement in the fruit producing 
industry from the efforts going on to originate and search out 
hardier varieties of fruit. 

As a result of this "iron-clad" craze that thus swept the coun­
try many new varieties have been propagated, recommended and 
sold all over the country that have little other merit than hardi­
ness. The power to withstand a severe climate is a great merit, 
but does not give us a good apple. This search for hardy varie­
ties was a necessity to the west. We did not need them, for we 
already had varieties that would stand our conditions and give 
us an abundance of fruit. But the demand for hardier varieties 
to meet the want of the fruitless ,vest settled down into this 
"iron-clad" craze, and sprea<l throughout the country. Little 
else was needed to sell trees than to label them "iron-clad." This 
has given us a class of apples, that while they_ can he produced 
in quantity, are inferior in quality. Such are the Ben Davis, and 
the Pewaukee, Haas, Fallawater, Mann, Gano, and a host of 
others that might be named. Not one among them all is a 
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variety of high quality as I use th~ term in this paper, and as it 
is understood among fruit judges. 

This demand for apples that will stand up in shipping, and this 
scramble for hardy varieties passed along to us from the neces­
sities of the interior states have had the effect to rivet attention 
on these new kinds having no other characteristics of merit than 
those for which their originators were searching. The late 
planting of trees, even here as well as in those sections of the 
country where they can do no better, has been chiefly of these 
sorts so manifestly inferior in quality. To such extent have 
piauters and propagators been absorbed in this one idea that they 
have hardly thought cf the quality of the fruit they were prepar­
:ng to grow. And not only this, but they have allow~ varieties 
of high merit to fall out of attention for no other reason than tbat 
they were old.· 

1-.l ICH QUALITY \VAN'I'ED. 

This effort to produce shipping fruit, together with the 
uncalled for chase after hardy varieties, is having the effect to 
fill the country up with inferior apples. We claim this is all 
wrong, and aiso that it is damaging to the fruit industry. Fruit 
growers are losing sight of the home market. ,While an outlet 
is needed for such of surplus fruit as there may be, yet the home 
market is far the more important, and never should be lost sight 
of. The tendency, so general in late years, to plant only these 
varieties inferior in quality has the effect to destroy demand 
rather than increase it. A purchaser des.iring some apples for 
home use buys a barrel of the showy Ben Davis. The cook finds 
them inferior for her department, the family cannot eat them­
that one barrel trails along all winter. The result is not only that 
few such apples are purchased, but what is worse, the desire for 
apples and the apprecic1tion of them in the family is destroyed. 
While our population is increasing, and while the ability to 
gratify all des,ires of the appetite is on the increase among the 
non-producing people, the present course in apple growing serves 
to destroy the demand, thus created. Place a barrel of fragrant 
Gravensteins or delicious Bellflowers in place of those Ben Davis 
and several barrels will he called for, and an appreciation of fruit 
so cultivated that the demand ,vil:i be constant so long as a supply 
is within reach. It is a law of d~:mand that the higher the qual-
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:ty the more "·'ill be the consumption and the greater of course 
the demand. 

This demand for high quality and its effect on the consump­
tion of fruit when gratified is a matter that has been too much 
neglectP.d by fruit grO\vers and too much overlooked bv conven­
tions. The Gravenstein comes as near an ideal apple in quality 
probably as any kind we are growing. In this y,ear of bounty 
it has been selling in Boston market for $2.50 and upwards a 
barrel, and at no time enough of them on the market. No year 
is there enough of them to be had to meet the demands of the 
consumers. 'Every year schnoner cargoes of them are shipped 
from Nova Scotia to our Portland and Boston markets. It is 
quality that makes the demand for this variety. 

What was it years ago that built up the demand in Portland 
market for the old Garden Royal ? a variety so long neglected 
as to be almost forgotten even by our gray-haired veterans and 
which among the later growers in their scramble after fruit for 
the shipping trade is entirely unknown. It was this same high 
quality. 

The N odhead is another illustration in the same line. No one 
t.ver heard of any surplus of these deliciously rich and melting 
apples which had to be shipped abroad to get clear of them. 
Their quality makes a market here for all that are grown, and 
always at a price above the common grades of fruit. Yet, since 
the later planters have been running after shipping varieties sell­
ing for les:-:i money, little is heard of propagating this alwa,ys sala­
ble variety. 

The case, I pres1.1me, vYas never known of a purchaser wishing 
to exchange his barrel of that excellent old Yellow Bellflower for 
any one of the later varieties so largely, planted. Its quality 
always satisfies the consnrner, whether for eating or cooking. 

The Rhode Island Greening is a variety always wanted for 
home conrnrnption. Its rich quality gives it a welcome in every 
family. 

The late David Briggs of Turner, whom we all remember as a 
warm friend of the work this society is laboring to foster, grew 
~t variety of russet apples, small in size, not attractive in appear­
ance, but which ripened up in mid-winter into an exceedingly 
rich arnl deUcious fruit, and he stated to me, when I was study­
ing up the russet apples a few years ago, that however plenty 
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apples might be he never found any trouble in disposing of that 
kind. All that vvas necessary was to offer them anywhere 
known. 

The little insignificant looking Pomme Grise is a russet apple 
that has been widely cl1sseminated, though not extensively 
planted, yet has no other merit than its extremely high quality. 

This home market needs to be cultivated. It is to-day the best 
hold on the business of fruit growing. Fruits suited to the 
demands of this consumption among our own people-juicy, 
crisp, melting, rich, luscious and fragrant, always command a 
price much above the ordinary barreling fruit grown for the 
foreign market, and which nobody here wants for any purpose 
fO long as that of high quality :ls within reach. Unless this 
chast:'. after hardy kinds, and varieties whose only merit is to 
stand up well on the shipping voyage, is stayed, we shall soon 
find ourselves in the condition where we have no apples suited to 
the wants of the c-ritical home trade, and as a result, little home 
demand cc1Iling for apples. 

As wealtl:'. increases among the people a demand for the very 
best of everything that can be produced keeps even pace with 
that growth. These higher levels in fruit supply are never filled 
and never will be. In the line of apple production the trend of 
effort is not in that direction. With the Annapolis valley, 
Ontario, New England, New York, and the whole belt of fruit 
producing' country clear to the Rocky Mountain slopes planting 
trees and growing fruit for the foreign market, I here claim that 
the best outlook ahead is with him who intelligently caters to the 
home trade, basing his efforts on the business merits of quality. 

QUALITY A :FACTOR IN l''OREIGN 'l'RADE. 

Throughout my entire experience with fruit and the fruit 
markets I have noted that fina!ly the appreciation of any variety 
of fruit, and its resulting demand, settles down and finally rests 
on its quality. One would infer from the apples we are shipping 
,1broad, and· those kinds being planted for the foreign market, 
that the· European~ <lo not like good apples. I believe if growers 
and handlers of apple~ vvottld study that market more closely 
they would find the evidence that, there as well as at home, 
quality, wher"i they can find it, is appreciated, and that dealers 
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there are reaciy tc pay a premium on it. In the last issue of the 
London "Gardeners Magazine'' reference is made to the recent 
['Teat show of native grown fruits held in that city;. There were 
2,06g dishes of apples in the show, made up of 299 different 
varieties. The leading variety in this grand show was Cox's 
Orange, shown by eighty-five different growers. "This apple," 
that horticultural jonrnal continues, ''is pre-eminently the finest 
flavored winter apple grown in the United Kingdom and is 
becoming more and more popular. It realizes top prices in the 
market, and around the holiday season reaches to fancy figures." 

A few day~ ago I clipped the following report of the Liverpool 
market, issued by Otto G. Mayer & Co., New York: 

"We have just received a cablegram from J. C. Houghton & 
Co., Liverpool, which reports that the apples ex-Majestic have 
been sold to-day. They say that the.re is a general improvement 
in the -.:ondition of the apples, and that the demand has become 
active, and prices are advancing. They quote: Baldwins, $2-45 
to $3.75; Kings, $4.60 to $5.55; Albemarle Pippins, $5.30 to $7." 

This Albemarle Pippin is none other than the Green Newtown 
Pippin, usually found on our tables at the annual exhibitions of 
this society, grown in its highest perfection on the foot hill slopes 
of the Alleghany Mountains down in Virginia and Pennsylvania, 
where it is known by the name quoted above. All of us who 
h;:ive been shipping apples abroad, or have watched the reports 
of sales in those markets, have had longing eyes on the extremely 
high figures quoted for Newtown Pippins. 

This Newtown Pippin is not of thepopularcolor,is notspecially 
attractive in looks, but in addition to being a good shipper, after 
it arrives at the market it is appreciated as the best apple in that 
market. It ~s its high quality, alone that gives it the premium 
value in those markets. 

The King always sells for a superior price in all shipments. 
Why does this apple sell better than the Twenty Ounce or Alex­
ander? It is because of its superior quality. 

Thus it appears that the people abroad know a good apple 
when they find it, and are ready to pay a superior price for fruit 
of recognized quality. Yet we are feeding them on Haas, Gano, 
and Ben Davis ! As the business is now tending we shall soon 
have hut little for them that is better. 
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Thus by a close study of the situation, abroad the same as at 
home, quality asserts its commercial importance in terms that 
growers should no longer overlook. It is everywhere the great 
contro11ing fact9r of valnr in the business of fruit growing. 

EVAPORATING FRUIT FROM A COMMERCIAL 

STANDPOINT. 

A very important question comes to the mind of every orchard­
ist when he harvests his fruit, how and in what form shall I 
market the product? In years of plenty such as we experienced 
four years ago, and which earlier in the present season we 
thought would be repeated, the market becomes glutted with a 
large stock which rapidly deteriorates in qu:ility and conse­
quently in selling value. 

When this rendition is reached there can be but one result, low 
prices and unsatisfactory returns to the producer. Another 
thing that might cause a depressed condition of the market is 
that one-third or one-half of all the apples are infeTior in quality. 
When the consumer huys a barrel of good fru)t, pleasing to the 
eye as well as the taste, it is soon gone and another barrel is 
,vanted. On the other hand the second quality is not so pleas­
ing, there is not so much temptation to use it and as it begins to 
decay the family will care for no more apples. This leads us to 
consider if a better way cannot be found to market the second 
quality fruit at a profit. 

I believe that this principle should be impressed upon the mind 
of every fruit grower in Maine, never to place upon the city 
market any second quality pro<luct of the orchard. 1'hese 
second quality apples should be either evaporated or canned. 
Canning has one a<lvantage over evaporating to the farmer who 
is not very extensively engaged in the production of fruit. It 
costs but a comparatively small sum of money to provide per­
manent fixtures for canning. Exclusive of a suitable building, 
fifty dollars woulrl furnish everything necessary for the work. 

In comparing the relative merits of the two methods we find 
that the evaporating process makes a great reduction in weight 
and a corresponding reduction in transportation charges. A 
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barrel of apples after being put in cans weighs the same as it did 
before, bt~! in the evaporating process it is reduced from one 
hundred and fifty to twenty pounds, a little more than one-eighth 
of its original weight. Or in other words when your team goes 
to the station loaded with two tons of evaporated apple it is haul-­
ing an equivalent of one hundred and ten barrels of apples in 
their natnral state. Again, when a barrel of apples is put into 
cans the cost of the cans is equal to the value of the apples so that 
the consumers must pay twice as much for the same quantity of 
apples canned as they vvould if evaporated. 

The outlook for the home and foreign demand for evaporated 
apple in the immediate future is very encouraging. 

The preliminary report of the director of the census bureau 
indicates that there has been an increase of 20% in the popula­
tion of the U. S. in the last decade giving a total of more than 
76,000,000 people. The increase in population is entirely in the 
cities and large tmvns, for 1t is evident that the population in the 
rural sections of our country has decreased rather than increased 
in the last decade. This makes it evident that the consuming 
population is increasing faster than the production of thi~ class 
of goods. 1Another encouraging feature for the ready sale of 
evaporated apple is the great increase in the number of people 
who come to our State to pass the summer months. This is a 
wealthy class of people as a rule, who demand and are willing 
to pay for the very best products of the farms, and there 
is already a large and increasing demand for fancy evaporated 
apple from the hotel people who supply their wants. 

While the foreign demand for our fancy evaporated apple has 
:10t kept pace with some other lines of production in this coun­
try, it is quietly and surely becoming an important item in the 
export trade; and when we consider that no special effort has 
been made to introduce or push the sale of these goods in foreign 
countries, the business that has been done is very satisfactory 
.i.nd indicates that in the near future, when its good quality con­
~entrated in bulk and weight and adaptability for carrying long 
distances without regard to climatic conditions will make it a 
favorite article of commerce. 

What needs to be done now is for our Agricultural Depart­
ment at ·washington to bring our evaporated fruit to the atten-
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lion of the people in foreign countries, that its good qualities 
may be better known, and its own merit will do the rest. 

Another reason why either canning or evaporating the second 
quality apples shonld be encouraged is, that they may become 
a blessing rathc~r than a curse to our own people. If they are 
not put to some hetter pnrpose in the economy of the farm, they 
are likely to be made into cider, ,vhich is the beginning of so 
much intemperance. 

It is now but a little more than twenty years since evaporated 
apple was first seen in our markets, and rather less than that 
time since it came into general use and was found as a regular 
article of merchandise in all the grocery and provision stores. 
Previous t-o that time the markets were supplied by "dried apple" 
,;vhich had been cnt in quarters and placed on strings, then fes­
tooned on the sunny side of the 'Wood-shed to dry. The sunny 
side was usually the side facing the road also, and the apple was 
sure to catch the clouds of dust wafted thither by the strong 
September and October winds, and here swarms of flies basked 
happily in the sunshine. 

This apple was finally made into pies which furnished inspira­
tion for poems like the one from which I quote the following 
iines and which some of you probably remember: 

"How I abhor, detest, despise, 
Abominate, dried apple pies." 

But some bright genius conceived the idea that all this might 
be changed, that apples could be preserved clean, bright, whole­
some, and pleasing to the taste, thereby adding one more article 
to the culinary department of the household. 

The best quality of this evaporated product is a really tempt­
ing and wholesome article of food and has several points of 
superiority over canned apple. It is far bette:r in flavor and sub­
stance for apple or mince pies, makes nice boiled cider sauce an<l 
properly prepared makes the nicest kind of fruit for cake. 

In the last few years a very large business has grown up in 
supplying not only this country but the whole world with our 
evaporated apple, peaches, pears and other fruit products and 
potatoes. 

Perhaps a short review of the different methods employed in 
ernporating fruit would be interesting at this time. 
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The first evapor.:itors were square structures reaching from 
the first floor of the building to nearly the top of the second story 
with a wood or coal furnace in the basement, using hot air as 
it radiates from the very highly heated surface of the furnace 
to ev~porate the moisture from the newly cut apple or other fruit 
and carry it to the top of the building where it was discharged 
laden with its burden. 

The newly cut apple was first placed over the furnace or in 
the lowest part of the evaporating flue, and as it became heated 
it was gradually raised and other trays of fruit put in its place 
until that first put in arrived at the top of the flue. 

This process was theoretically perfect, but in practice the cur­
rents of hot air were not evenly distributed, with the result that 
while some of the apple was dried too much, other parts of the 
same trays would be dried little if any,. 

Others tried the inclined flue, giving a chance for the air after 
becoming charged with moisture to pass off without going 
through the trays of nearly dry fruit. 

This evaporator, it was claimed, could be managed with 
greater economy than the others; but soon gave place to the 
steam evaporator where the trays of prepared fruit are placed 
between pipes heated by steam, giving the operator perfect con­
trol over the amount of heat to be used, distributing the hot air 
evenly throughout the whole lot; with the re~mlt that the apple 
is dried evenly, thoroughly and with perfect cleanliness, which 
ii so characteristic of the best evaporated apple found in th~ 
markets to-day. We believe this process to be the best yet 
devised for the purpose. 

An ideal plant for evaporating apple where the capacity would 
be forty to fifty bushels per day· would be a building about t1iirty 
by thirty-six feetJ with either a basement or an adjoining room 
for the steam boiler, which should be enough lower than the floor 
in the main room so that when the boiler is set, the water which 
condenses very rapidly in the steam pipes may flow readily and 
rapidly back into the boiler. 

There should be one thou.sand feet of pipe placed in branch 
T's with perhaps five pipes in the lowest bank or tier and four 
in each one above, placing these tiers of pipes one above the 
other and about one foot apart as high as is desirable. The 
pipes should be cased up in front with doors ten inches wide and 
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about eight feet long, to give access to the space between the 
vipes for the apple. After the apple has been placed in the 
t'vaporator it does not need any attention until dry. 

The so-called bleaching of the apple is an important part of 
the process. In reality they are not bleached at all, for when 
once discolored by action of the atmosphere no amount of 
hleaching will make them white again. 

In the early clays of evaporating apple, a small quantity of 
<-:ulphur was placed on the hot surface of the furnace at intervals 
c,f about ten minutes, and the fumes would be carried by, the 
currents of hot air through the whole mass of apple above to 
the top of the flue and thence to the open air. The apple was 
subjected to the sulphur fumes for four or five hours or until 
<lry. vVhen the apr le became partially dry and in the very lol'lg 
time it was subjected to the sulphur fumes, there was liable to 
be a very fine deposit of the sulphur on the apple; enough so 
that a person with a fine taste could detect it. BNt the more 
modern method is to have a separate bleacher where six trays 
of the cut fruit may be placed and subjected to sulphur fumes 
for two minutes, which will prevent any discoloration of the 
fruit while in the process of drying. 

It should be remembered that attractiveness of package is as 
necessary and important for apple as other things, and while 
the fifty-pound boxes neatly faced with overlapping slices does 
very well, apple put in one-pound packages in square pasteboard 
cartons is still more attractive and pleasing to most buyers, and 
is the best way to put it on the market. 

The theory of evaporating the moisture from fruit ( and prac­
tical work proves the theory to be correct) is to place the newly 
cut fruit ( after being subjected to the bleaching process for two 
or three minutes) into a current of very hot air which soon 
iorms a very thin artificial skin or covering to the apple, thus 
hermetically sealing the broken fruit cells containing fruit sugar 
and that intangible something which we call flavor. 

The moisture in the apple is turned to vapor by thf; heat and 
forced out where it mingles with the air and escapes. The 
resulting product has all the good qualities of the original apples, 
for nothing has been added and nothing has been taken away 
except the moisture. and if the original fruit was good then the 
product will be good; but if the apples were crabbed and bitt~r 
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or had any unpleasant flavor, then the product will be of the 
same character. 

This evaporated apple is as different from the dried apple that 
was formerly used, as the handsome, delicious apples like the 
ones which so richly adorn this hall are from the small, inferior 
natural fruit, the dried apple ·was made from. 

When the apple is evaporated and packed in the most 
attractive form, the marketing should receive the most careful 
attention, for on this depends to a great extent the success or 
failure of the enterprise. Generally the nearby markets are the 
best when we take into consideration the great expense involved 
in transportation for long distances, with the added expenses of 
commissions, storage, cartage and insurance which are so insep­
arably connected. 

PRESERVING AND CANNING FRUIT. 

By Mrs. R. H. LrnnEv, Newport. 

When I w:as call~d upon to write a paper upon this subject, 
to be both practical and useful, I found it somewhat difficult to 
prepare a paper of the kind for this reason, there are so many 
different methods in canning and preserving, and it is presumed 
that every good housewife thinks her's the better way, but not­
withstanding this, there are certain rules to be observed to get 
satisfactory results. God, in his overflowing goodness, has 
bestowed upon us numerous blessings, not the least of which 
are the beautiful flowers and our delicious summer fruits. 
These are especially adapted to the season in which they come, 
and to our needs at that time. The law of adaptation is seen 
everyiw here. Note the for of the seal and polar bear, with 
walrus fat for the needs of the Esquimaux, the citric fruits whh 
their delicious acids for the people of the sunnyi, South, and the 
beautiful, luscious summer fruits for us of the temperate regions, 
all good in their time and place. The great development of 
small fruit culture has taken place almost wholly during the 
recollection of many of us present, some of whom will remem­
ber when the delicious cultivated strawberry in the old home 
garden was little known, while the same in the village market 
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was an unheard-of thing. Ko-w the long trains go rattling along 
the great railways bearing hundreds of tons of delicious fruit 
to the great city markets, not nmv as a mere matter of luxury, 
but a necessary table supply. The excellent effect of fresh, 
wholesome summer fruit is admitted by all, and is therefore an 
important factor in the health problem. Those who, by words 
of encouragement, speak 0f farming as a noble occupation and 
encourage the young men vV'ith whom they come in contact to 
engage in this branch of industry and especially the cultivation 
of fruits, do a noble deed. 

As ·we look around this spacious hall, beholding these heauti-• 
ful flowers and delicious fruit, let us not forget that behind all 
is the lesson never to be forgotten, that here is our daily suste­
nance, and while it comes to us in response to labor, no one can 
tell the method of its coming. \,Vonderful are the mysteries 
hidden in these flowers and fruit, to be unfolded only by diligent 
search ancl patient investigation. 

This is the work of our country life, the purpose of these 
meetings, the mission of the Pornological Society. Compass as 
we may the marvelous in all other departments, here we are 
awed by the great majesty of the thought embodied in the fruit 
and flowers. Into this field of inveistigation we are invited, to 
this line of duty we are to devote· ourselves, for here are com­
pensations, rich, enduring, satisfactory. No life in city or town 
offers like attractions; no opportunity for such rich returns out 
of patient investigation. Whatever tends to quicken love for 
these, to excite <l.dmiration for natural things, to stimulate desire 
to know a little more of why and how in these studies, will 
surely develop love 3,n<l desire for country life. I like to see in 
every young man a laudable ambition to have a home and family 
of his own, with comforts and luxuries of his own production, 
and not the least of these is the choice and abundant supply of 
small fruits to grace his table all the year round, and here comes 
in the preserving and canning process which to me forms the 
most attractive and satisfactory part of housework. Since the­
glass jars, with air-tight covers, have been introduced, the old­
fashioned preserves are seldom se1?n. Generally speaking, "pre­
!-erving'' means the cookjng of fruits in an equal weight of 
.mgar, long enough for the fruit to keep without being air-tight,. 

4 
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while canning may be done with little or no sugar, and with just 
enough cooking to thoroughly heat the fruit, but the air must 
be excluded. The preparation of the fruit for these two forms 
is similar, and the same general directions will apply to each 
process. First to be considered is the condition of the fruit, 
which should be firm and sound, but net over-ripe. Among the 
best utensils to be used are the granite, porcelain or agate. I 
prefer the porcelain, notwithstanding it is heavier to handle. 
You can expedite the business if you are in a hurry,, and most 
housekeepers are, by removing the lid from the stove, putting 
the kettle directly over the fire, thus hastening the process of 
heating, then removing it to the back of the stove you get a much 
steadier heat and the fruit is less likely to scorch or to boil over, 
hence does not require as much care during the process of pre­
serving. 

The time is in the past when a few jars of pres~rves, carefully 
stowed away in the cellar, brought forth only when visitors came, 
or dealt out very sparingly to tempt the appetite of the invalid, 
are sufficient. Every up-to-date housekeeper of to-day must be 
skilled in the art of canning, preserving and jelly-making, and 
will see that she has a good supply of these dainties, not only 
for company, but for family use, and enough to last the year 
round. I begin my preparations for winter when the dandelions 
come in early spring, salting dmvn about thirty bushels last 
spring, packing firmly a layer of dandelions, then a layer of salt. 
This may seem to be a large amount, but not so when the shrink­
ing takes place. 

Next to the dandelions comes the rhubarb, which I put up in 
cold water, cutting in pieces as for pies without paring; there 
is a delicacy of flavor and color in the paring of rhubarb. Pack 
closely in jars, place in a pail, put in water until jars and pail are 
full. Seal with the jars under water. The next in order is the 
strawberry, which is said to be the queen of all berries. While 
this may be true in its natural state, there are other berries which 
retain their flavors much better when preserved or canned. I 
make it a point to prolong the strawberry season several weeks 
by crushing the berries, adding sugar and sealing them in jars. 
While we do not have the form of the berry, we can have crushed 
strawberry, retaining its delicious flavor and ever ready for the 
much appreciated shortcake. 
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The gooseberry with us ranks high with other berries and 
occupies a large space on our preserving table. We cons,ider the 
Industry an<l Downing the best. Gooseberries are much better 
cooked in the jars. It requires a little more work, but you will 
he repaid for the extra trouble in the results obtained. While 
the berries are cooking, prepare a heavy syrup, fill the jars full 
and overflowing, put on good, new rubbers, seal tightly and you 
will have not only good preserves for the tea table, but an excel­
lent relish to be served ·with meats. Use the same method in 
canning the raspberry as ·the gooseberry. When cookedjn thr 
jars you retain the form, color and flavor; the syrup does not 
require to be as heavy for the raspberry as the gooseberry, and 
the benies neecl only to be thoroughly heated and sealed air­
tight. 

I usually; use the cold process for preserving currants, using 
equal part, of currants and sugar. Great care mu.st be used in 
preserving this way, that every herry be crushed; if even one 
remains whole, fermentation will surely take place. I use a 
silver fork and plate for this purpose, crushing only a few at a 
time. If properly done they ,vill keep indefinitely. I have cur­
rants put up in this way two years ago, and they still retain their 
natural color and flavor. Blackberries and raspberries preserved 
in like manner are very nice. For pears, use the following: 
Pare the fruit and cnt in halves, remove the core, throw into cold 
water to keep from being discolored. Use one pound of sugar 
to three pounds of fruit and a quart of water to three pounds 
of sugar; when the syrup is boiling, take the pears from the 
water and drop into the syrup; cook until they can be pierced 
easily with a fork, fill the jars with the fruit and fill up to the 
brim with syrup. Strain the syrup that it may look clear in the 
jars. Plums are preserved in about the same way as other 
fruits, sweeter varieties requiring about half a pound of sugar, 
and the sour plums about three-quarters of a pound to a pound 
of fruit. 

While it is generally understood that jelly can be made from 
any kind of fru!t juice, some of the jellies made from some kinds 
of fruit will prove to be only a thick syrup, while the combina­
tion of some of the fruits will give excellent results. The fruits 
which do not contain pectin, the substance which makes the juice 
form a jelly, should be used with fmit which does contain it. 
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Raspberries, strawberries and cherries need the addition of cur­
rants; barberries, peaches and pears need apples, plums or quince 
to make a perfect jelly. The juice that is strained without any 
pressure makes the clearest and nicest jelly, and is of much finer 
flavor when the sugar is not boiled long with the fruit. 1f pos­
sible, strain the jelly before pouring into the glasses; fill each 
glass full and when cold pour over the top melted paraffine to 
exclude the air, then put on the tin cover. 

In preparing this paper I have mentioned only, the varieties 
of fruit raised on our own farm and my method of canning ancl 
preserving them. 

The market is flooded with bogus preserves and jellies as well 
as other food products, and these are used only for want of a 
pure article. Some active measures should be taken to protect 
from the injurious effects sure to follow the use of these com­
pounds, made from anything and everything save fruit, and the 
best way is to so utilize the surplus from our gardens and 
orchards as to educate to a clear distinction and cultivate a love 
for the best which will always satisfy. Our pomological inter­
ests suffer from the presence ,of these compounds and well organ­
ized and concerted effort alone can so multiply the genuine that 
no one will accept the frauds. Here is a field for the skilled 
housewives· on Maine farms to cultivate and there are substantial 
returns waiting the effort. 
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CARE OF PLANTS FOR HOUSE AND GARDEN. 

By Miss G. P. SANBORN. 

Having had some experience in 'the last fewl y,ears in growing 
plants and flo-wers, we will talk a few minutes of a few very 
simple things which may help those who wish to grow plants 
in the \-vinter in their farI1J.-hot1se windows. 

It is one thing to grow plants in a house heated by steam or 
hot water, and another thing to grow plants in a house with 
stoves and wood fires-the preference being in favor of· the 
farm-house with the wood fires. Of course those of us who 
keep house plants have a garden or beds for them in summier, 
out of doors: When August comes and we must begin to plan 
for our winter window-garden, the first question is, "What shall 
I do with all of my plants? They are so large I have no room 
for them, too large to give away, and it is too bad to let them 
freeze." And there is no need of this. Every farmer has a 
cellar for storing vegetables-this is the place to keep your large 
plants. 

We will begin with geraniums, which are the most satis­
factory. In August take off your slips, put them into the 
ground close beside the plant you take them from. This gives 
them shade, which they must have, and you know then what 
your slips are like. Vihen cold weather comes, your slips are 
just right to put into small pots-sniall pots-small pots, remem­
ber, and will bloom all winter if you keep them in small pots, 
and be handsome plants for the garden, the coming summer. 
The old, large plants from which you have taken your slips, are 
taken up with earth left on the roots, placed in a shallow, rough, 
vwoden box, soap box, anything, and carried to the cellar. 
During the winter, when the weather is mild, water them; three 
or fonr times is enough. The leaves will fall off, the branches 
will dry and die too, :and when the time comes to bring them 
to the light again they will be a sorry looking lot. About the 
last of March or the first of April, bring them up, shake off the 
old earth, cut off some of the large, hard roots, cut_ off all the 
dead wood down to where it is green and hard-no matter if it 
is within three or fonr inches of the pot-then put them into 
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small pots with new earth. I said small pots. Place them any­
where in the light where they will not freeze, and soon nevY 
leaves will make their appearance. Now feed them with good 
manure water and keep them in small pots-small pots-small 
pots:-and long before it is time to put anything out of doors 
they will be fnll of flowers. These plants well cut back, as we 
have mentioned, will grow round, even, full and bushy, giving 
y,ou a very handsome. ornamental plant, instead of the usual 
Shanghai style so often grown by the amateur, while it has a 
great many more flowering stalks, so you wm have almost a 
globe of blooms. 

Geraniums grow and flower better in a dry soil. So much 
for our geraniums. \Ve have two other plants just as desirable 
though not as much grown. The best one is snapdragon. One 
paper of see<is costing twenty-five cents will supply a whole 
neighborhood. \Plant yonr seeds in a box two or three weeks 
before time to make your garden. In May put out your little 
seedlings. In late summer and all the fall you have hand­
some plants of dark green foliage, with long spikes of dainty 
:flowers-white. pale pink, lavender, lilac, and various other 
shades. Just before the frost comes, lift your plants, cut off 
all the old hard growth, snip off the blooms and buds, place in 
as smal? a pot as you can and not destroy the working roots, and 
put them in any sunny window which you can spare. These 
grow better very cool, with plenty of air. During the winter, 
and all through the winter, you will be favored with these deli­
cate, long, slender spikes of flowers. These remain in bloom a 
!ong time and are much sought for during winter as table deco­
rations. They do not easily wilt and remain fresh for ten days 
after being cut. This plant is very desirable from the fact that 
it will stand the cold. I have plants in my garden now looking 
just as bright and .fresh as though freeze and frost had never 
been heard of. 

The next plant worth having and which helps make a variety 
is the Nicotiana. Plant the seeds out of doors in spring. It 
will bloom all the fall. Then lift, place in pot or small box or 
tomato can, old sugar bowl or anything small, cut it back to six 
or eight inches of the pot. New shoots will put out, and when 
the sunny days come in January, February and 1March, this will 
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continually bloom, giving you a white, bell-shaped flower, very 
fragrant and delicate. 

Another thing which we have learned is how to grow sweet 
peas in winter. For a window take a piece of coarse hen-wire 
the size of the lower half of the window. After this is fastened 
on the side of the case next to the room, make a narrowi box 
about six inches deep and the width of the window sill. The 
last of January or the first of February, in earth not too rich, 
plant mixed sweet peas. These will stand lots of cold, too. 
When these sprout, you will find that they grow very slowly at 
first. When about ten or twelve inches tall, pinch off the top, 
which will make them branch out, then snip the branches. This 
will fill your netting of wire full of foliage and flowering shoots. 
If it comes a fearfully cold night, tuck new'spapers between the 
wire and the window. This keeps them from the outside cold. 
Your night fire of course keeps your room from freezing. You 
will find also that these need lots of water, especially after they 
begin to flower, and be sure that you let no seed-pod form­
these deplete your plant and you fail to get ypur flowers. In 
the early spring, when there is mud everywhere and it seems as 
though summer would never come, you will have these beautiful, 
fragrant flowers, so suggestive of cool summer mornings and 
long, sunny afternoons. There is nothing sw~eter, prettier and 
more tasteful in the shape of a flower for the sickroom. These 
four things which I have mentioned will stand lots of cold. 
That is why I speak of them as especially desirable for houses 
where wood fires are depended upon. I used to find my 
geranium leaves and branches in cold mornings frozen on to the 
,\·indows, and the rooms so cold that very thin ice would form. 
Just as soon as the sun shone they would thaw from the win­
dows and look as fresh and bright as though nothing unusual 
had happened. In the coldest weather, in cool rooms, I find it 
best to keep the earth quite dry. 

Ten-\veeks stock makes another fine house plant. A few 
seeds planted the last of the summer, kept well manured, will 
soon germinate. When cold weather comes, lift these into small 
pots-small pots, remember,-or tomato cans, or any small dish 
which you can spare, and if the plant runs up tall and thin, pinch 
off the top. This will branch it out and if you feed these, give 
them light, s1:n if yon can, plenty of air and lots of water, you, 
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will have a wealth of sweet flowers. And if your seed are the 
Princess Alice variety, double, it will he better to cut your flowers 
as soon as well developed, to have your plant grow large and 
remain prolific. Just before I started off yesterday morning I 
found in my garden a bunch of calendulas. These are a late 
growth out ::-if doors and the whole bunch put into a small pot 
wi11 give bright yellow flowers the whole dark winter through. 

You see I have rung the change on small pots. This pot 
question is the one bane of home plant culture. It is the great 
bugbear of the florist. We sell a plant to a customer all ready 
for the winter growing. It is sent home in the morning. By 
afternoon of the same day a hoy comes and say,s, "Mamma wants 
a big pot." In the course of a month the customer appears with 
a woeful complaint. "That plant I bought of you hasn't grown 
one bit. I don't know what ails it. I have done everything to 
it. I m~ver could make plants grow." Then I ask, "What did 
you do to it?" "Oh, I did everything," is the reply. "In the 
first place I put it right into a large pot just as soon as. I got it 
home. Then I watered and watered it, then I put in new earth 
and took a great big pot this time. Well, I did everything and 
that plant won't grow. Plants never do grow for me." Now 
that poor plant had been tormented to death. If a small plant 
is in a large pot, ihe plant itself will not grow till the jar is full 
of roots, and while it is making roots it will grow no flowers. 
This is why I have reiterated small pots, small pots. When 
the pot is once filled with roots then your plant grows, throws 
out flower shoots and huch:, and if it is flowers ypu wiant you 
must keep the plant in a small pot and feed it well with manure 
water. The less root room, the more foliage and flowers if well 
nourished. 

Bulbs are inexpensive, take little room, will grow in cool, airy 
rooms, are very little trouble and a great satisfaction. Easter 
lilies ate lovely and can he easily grown. If you buy large bulbs, 
put them in five-inch pots, ·water well, put in dark place till the 
pots are filled ·with roots, then bring them to the li,ght and sun, 
keep them \vell wet down with manure water till color shows on 
the bud, then use clear water. If you continue to use the feed 
it will turn the edges of the flowers flark. Gladiolas are fine for 
house plants. If you have room you can have boxes of them 
full of flowers, as early as February and March. The light 
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shades are the most desirable. 1'he mammoth oxalis is beau­
tiful. A dozen bulbs put into a hanging pot-this will take no 
space-and if you have all yellow ones, which I think much the 
prettier, you will get a bunch of sunshine for your pains. Dutch 
hyacinths, three or four in a pot that will just hold them, placed 
in the dark till the roots grow ; then bring to the sunlight grad­
ually, and you have something to feast the eyes upon. As soon 
as the flowers die, dry off your bulbs and keep them for the 
garden. There are seveul colors of these, white, lavender and 
pink being the favorite shades. 

Freesias are very inexpensive little bulbs. Put a dozen or 
two in a tomato plant box, keep them in the cellar in the dark 
till the sprouts show above the earth, then bring to the light, and 
you will have as handsome a bouquet as you can wish; of tiny 
white and lemon-tinted, bell-shaped, delicate flowers. 

Ferns and foliage plants are always desirable and can be 
grown in the ,vindows much easier than is generally supposed. 
If we could always remember to keep our ferns in the shade and 
our flowering plants in the sun, we should be more successful; 
and ferns, drac:rnas, palms and araucarias will keep well and 
look well and he ready to grow in the spring when their time 
for growing comes, in a very cool room. There is one great 
mistake made with ferns. It is natural for the most of them to 
die down to the roots once every year. '.Most amateurs think 
they are dead. They are only taking a little rest. Not many 
know that the delicate tropical maidenhair can be frozen solid, 
taken in, thawed, placed in the ,varm sun and grows a,gain, long, 
fine, graceful fronds. Flowering maples give good satisfaction, 
as they. will stand any amount of abuse, and if kept in a small 
pot, fed well with manure water, they are graceful of foliage, 
and not to be <lespised flowering plants. 

I have spoken of these few common things because I know 
they will grow and pay the grower for her trouble in an ordinary 
farm-house, with only the heat from the kitchen stove and the 
sunny 3outh windows. I live in one of these same little farm­
houses, just out of the city limits, one story high with low ceil­
ings, medium-sized rooms and the sunniest south windows pos­
sible. There arc no carpets for the sun to fade, so I bring in 
plants, any or all kinds, and keep them for months, where they 
always do well. I have not mentioned that it is well if you can 
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to spray the leaves of your plants. You can take them to the 
sink and use a whisk broom. You can shower your sweet peas 
just where they are. If you get your windows spattered with 
dirt and water it won't show. 

For the summer garden we have all of these plants which we 
had in our windows, excepting the sweet peas-which is a ,good 
beginning. For the busy housewife who does all of her house­
work besides taking care cf the children, doing the mending, 
knitting, making butter and perhaps cheese, and possibly spin­
nmg all the stocking yarn, I should not recommend many seed­
lings or annuals for out of doors. Perennials and shrubs are 
so much easier and they are always there. A fewl loads of dress­
ing wheeled around the roots in the fall is something which ought 
to be done, and if you can, have some one drive a stiff stake near 
each bush and tie the branches close together to the stake. The 
heavy snows will not injure them. Spirea Van Houtteii is one 
of the best shrubs. It is ahvays pretty and graceful out of 
bloom, but when in full flower it looks like a bank of snow. I 
greatly prize one I have by a low, sunny window. 

Golden glow is another plant which when once established is 
well worth the trouble. It grows tall and has a wealth of hand­
some yellow flowers, something like chrysanthemums, always 
yellow, splendid for cutting. Delphinium is another grand 
plant. Dr. Young of the health department at the State 
House, has in his garden a root of this which has reached enor­
mous size. I went there one day to buy some tall cut flowers for 
parlor decorations for a customer. These long sprays stood 
twelve feet high and the hig root itself was fully eight or ten feet 
in diameter. The color of the flowers ran from dark purple 
through all the shades to light lavender and white. Now this 
fr something any one can have---for I immediately sent away for 
a root and got a small one for fifteen cents. Then I planted 
some seed-an grew finely-and I hope some day to have a large 
hush. These are fine for cutting, as they keep a long time in 
fresh watf:r. This summer I planted two castor oil beans in a 
sunny corner where there was plenty of moisture. They grew 
ten feet tall, with leaves eighteen inches across. They looked 
decidedly tropical. 

I have a little back piazza ,,,here I keep the step-ladder, mop,. 
~lop jar, wash bench and wringer and lots of things. It is some-
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times a rare sight for high-toned customers who come to the 
greenhouses, so I thought I would have a bower and screen. We 
procured some beans, scarlet rnnners, planting close together, 
placing bean poles to run on, and found when summer came we 
had a solid shade of handsome green, covered with bright scarlet 
flowers, reaching to the eaves. Besides, when the time came, 
we had plenty of string beans, and delicious ones, too, from these 
same vines. 

No one in the country should let a spring go by without plant­
ing a svveet honeysuckle hy the front door, if they have not 
already done so, and a cl~matis beside the porch door. This 
last is a new Japanese climber, perfectly hardy, and has clouds 
of fine white flowers, remains in bloom more than a month, 
requires no especic1.l care. Of course you expect to give every­
thing some dressing, which is always a protection if put on in 
the fall. 

There are plants and plants, but these few common ones for 
house and garden which l have mentioned, are the ones I have 
tried and am sure of. These will thrive under adverse circum­
stances and fully repay the grower for all the pains she may 
take. 
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NATURE STUDIES FOR THE FARMER'S BOY . 

.By Mrs. V. B. DECosTER. 

It seems strange to us country people that many people in 
lar,ge cities can live next door to others for years, without know­
ing them by sight or even learning their names. 

And y_et we country people do almost the same thing. 
We have many good neighbors living on our own farms, who 

are a great help to 11s in many ways, with whom we never form 
the slightest acquaintance. 

Why, there are families of birds, butterflies, insects and plants 
of wonderful beauty and interest, if we only get an introduction 
and cultivate their acquaintance. 

Everyone who lives in the country should know these neigh­
bors better. We need nev~r be lonely. The children can always 
have playmates. Nature Studies open a new world to th'em. 

1lt is not enough to know the names of the birds about us, we 
should learn their habits, song, and especially their favorite food. 
Many of them are valuable friends and can often be encouraged 
to make their homes near us by planting shrubs or trees which 
bear their favorite fruits, and by giving various helps in nest 
building. The Baltirnore Oriole and several other kinds help to 
destroy our apple tree caterpillars. 

In most tovm and city schools Nature Studies form a part of 
the regular course. In our small ungraded country schools, we 
seldom have a teacher capable of teaching them. Even when 
they know·, how, they have so many classes in the "3 R's," it 
would be hard to find the time. 

But only think of the possibilities! If the farmer's children 
could only be taught these things right where they are sur­
rounded with all necessary living object lessons. 

Although it is a grand thing for city children to have access 
to the fine museums and Natural History rooms, a child could 
be taught more in a half day, by a brook and meadow, than he 
would learn in a whole term from dead specimens. He needs 
to see the living objects in their natural homes. 

There is jm:t as much difference as for us to try to get 
acquainted ,vith persons by their photographs and what people 
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say about them, compared with visiting them in their own homes 
and talking with them. 

Nature Studies are one of the best means to teach children to 
be observant and to study and investigate small things which 
would not be noticed by ordinary people. 

They also teach patience, gentleness, perseverance, art, love 
and reverence. 

Of course it ,,,ould be impossible to teach any child all of the 
varieties of birds, flowers, insects, stones and trees, to be found 
even in their own locality. 

But it is possible to awaken an interest in these things, teach 
him a few fundamental principles, and furnish him with means 
to continue his studies cilone. 

In some of the European countries they have established 
"School Gardens.'~ These are often quite large gardens where 
the scholars each have a plot of ground and do the w'ork of 
practical gardening, and take the different branches of Nature 
Study. As long ago as 1880. Sweden had over 2,000 of such 
School Gardens. The Swedish emigrants to this country are 
more sought after as gardeners and farm laborers than any other 
class, and the reason is supposed to be their efficiency and habits 
formed in childhood at these gardens. Austria and France also 
have many snch schools, and they are fast gaining in reputation 
in other countries. 

The United States seems to be considering the needs of such 
schools, as they have recently had the consuls in all those coun­
tries send a report of these schools to Washington, which have 
been printed in a very interesting, illustrated report. The State 
Board of Agricultme of Massachusetts has also begun the pub­
lication of Nature Leaflets, ·which will certainly accomplish much 
good, if distributed in the right places. I have also heard, on 
good authority, that a similar ·work will be taken up in Maine. 

The long vacations of our country schools which often seem 
half wasted have so ilTI!))re:ssed me, that about a year ago, I began 
a little work among the children of our district that I think could 
be successfully carried on in many other country neighborhoods. 

During the long winter vacation, I had the: children meet at 
my home once a week, then after school began, the teacher gave 
me an hour of the school time occasionally. During the winter 
we studied from seeds, trees, leaves, mounted birds, butterflies, 
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minerals, etc.· Then as spring "ame on they watched the buds 
of maple, alder, willow, hazel, etc. They started seeds of 
tomatoes, celery, pansies and other flowers in the house. 

This fall we have been stndying bulbs. The children became 
so interested that they decided to have a tulip bed at the school­
house. In order that they might fully realize its value and feel 
a true interest and ownership, I told them not to ask anyone to 
give them the money but for each one to earn what they could, 
and tell me how. The pennies soon came in, earned in many 
ways, such as picking apples, tending baby, milking, cutting 
corn, picking up potatoes. janitor work at schoolhouse, cleaning 
the hen house, and one little girl had had her choice in having a 
tooth pulled, either to give the dentist a quarter for cocaine to 
deaden the pain. or have it pulled without anything and keep her 
quarter for tulips. Althongh it was a large double tooth, not 
loose, she had it pulled without flinching, for the sake of the 
lovely flowers. I told them I would earn enough for the fenc­
ing, for we did not propose to have the neighbors' hens and chil­
dren in that garden. 'Some of the hig boys spaded it up and 
brought dressing and put up the fence. And a good lesson was 
learned when the bulbs were planted. They have a bed three by 
fifteen feet with several dozen tulips, daffodils and narcissus, all 
snugly tucked into their winter bed and covered with a blanket 
of fir boughs. If any of you go past East Buckfield during the 
month of May I want you to be sure to notice the tulip bed. 

Right here, I will anticipate a question which some of you 
busy mothers may ask, "How can a woman with a family find 
time for such things, without neglecting her housework?" 
Th;at depends on the woman an<l upon what she considers neces­
sary housework. A woman with only two in the family can find 
enough to keep her busy all of the time, if she is so disposed. 
Or, she can make a study of economizing time, strength and 
labor aad still do what is necessary for the best interests of her 
family. 

If a littie hand steals into mine, and a childish voice pleads, 
"mamma, won't you go to walk with us?'' or "mamma, do please 
come down to the brook." The chances are, the family may 
have to go without cake for supper or pie for dinner, or the 
white clothes may be very much slighted in ironing. However, 
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they; will have enough good wholesome food and clean, comfort­
able clothes, although they may not have so many tucks and 
ruffles as many others. In future years, I had rather my chil­
dren had the memories of our walks and studies together than to 
say "my mother was an immaculate housekeeper." 

Now the next questJon some woman ,,-ill ask is "How can 
they teach what they do not know themselves?" That is more 
f'3.sily answered. There are books, books, wonderful books! 
With illustrations upon every branch of study you may desire. 

Can't afford them? Oh, yes, you can, you spent many a dime 
and quarter which you might save and fifty cents, yes there are 
many nice books for even a quarter. After you once get chil­
dren interested, they ,Yill bring things to you and hunt them up 
in the books. It <loesn't take very much time after all and how 
could it be better spent than keeping in touch with the children? 
Why, there are books on flowers in which a child six years old 
can find almost every specimen in this town. 

There is a dear little hird book for only sixty cents so arranged 
that you can learn the name and habits of almost any bird you 
may see in New England. A two cent leaflet gives a table con­
cerning the foods of different kinds of birds. There are books 
on insects which tell of all the wriggly things a boy finds in the 
brook, of the beetles under the rocks, of the caterpillars eating 
our plants and trees and the miracles of their transformations 
into beautiful moths and butterflies. Books that will open our 
eyes to see many wonderful things about us of which we never 
dreamed. 

One day last summer I was showing an old man some butter­
flies and telling him the life histories of some of them. He 
pointed to a large yellow one, with hlack bands, which the chil­
dren call Deacon Turnus with his swallow-tail coat, and said, "I 
saw one like that yaller one. once, just as it hatched out. I 
remember it was iri the year '6r. I was settin' under an apple 
tree wrhen sumthin' dropped on to the ground and I picked it up. 
It was one of them yaller and black butterflies, all wrinkled and 
soft, jest as it hatched. I carried it into the house and watched 
it awhile. Before night he could fly all around. 

Think of it! A man nearly seventy years old, so interested in 
that one butterfly he could remember even the year, almost forty 
years ago, "in '61," and that was the only one he had ever seen 
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while living on a farm all his life, with thousands of such trans­
formations going on about him and he was blind just because 
no one had ever toid him when and where and how to look. 

Children will see many things which vitally affect the success 
of the farmer. For instanc«~, one day last wfoter we were hav­
ing a lesson on the bluejay. I asked if anyone could tell me 
anything interesting about the bird. One boy said that a short 
time before he was out in their orchard with his father and uncle 
and they saw a bluejay very busy among the apple trees. His 
father said he was going in and get his gun and shoot the bird 
because he ¥.'as "budding the trees," but "after father went in I 
just crept up close where I could see and I found he was eating 
caterpillar eggs. He would hvist them right off with his bill 
and eat them and I just hung some ears of corn in those trees 
so as to keep him there." This same boy in summer walked a 
mile to bring me a Lnna moth which he found on a butternut 
tree. 

A little girl only four years old, brought me a piece of a 
cabbage leaf, no larger than a silver quarter, which she had 
picked in the garden, and asked me what it was upon it. Upon 
Jooking closely I saw what seemed like a dozen short white hairs, 
less than half an inch in length, standing erect and on the tip 
of each one was a tiny, light green egg. Upon looking it up in 
one of my books I found it illustrated and described as the eggs 
of the Lace Winged Fly. The flies I had often seen in the 
garden but did not know what they w1ere. These eggs hatch a 
small worm or larva called the "aphis lion," aphids are com­
monly called plant lice. And he truly ¥.ras a lion for I kept one 
under a lantern chimney and supplied him with leaves covered 
·with aphids and it was wonderful how fast he cleared these 
leaves. These aphis lions at maturity spin a round cocoon in 
vvhich they develop into the dainty light green, lace winged fly. 

I noticed one Japan plum tree whose leaves were all curled 
up from having their juices eaten by the aphids until the aphis 
lions cleaned them off, then the new leaves grew out smooth and 
perfect, prestnting a grec1.t contrast. These ought surely to be 
cultivated in sections troubled by the pea louse, of which there 
was much compiaint last summer. 

A lady who owns a greenhouse once said to me, "teach your 
children about plant lice and ants .. , When I first began in my 
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greenhouse I noticed where there were many plant lice I often 
saw ants running about among them and so encouraged the ants 
thinking they vvere eating the lice, but after awhile I found out 
that the lice wiere the cows of the ants. Ants will gently stroke 
the lice with their antenn~ and the lice will secrete a drop of 
sweet fluirl from two little projections upon their body which the 
ants drink. Moreover the ants will take the eggs of lice into 
their nests and hatch and rear the young. 

As we look at the bountiful crop of fruit this year and recall 
how our trees were covered with caterpillars last year, the leaves 
eaten, the crop ruined, how many can tell whether it is chance, 
climatic conditions or in accordance with God's laws. If you 
had seen some neighbor go into your orchards last year and 
kill off most of your caterpillars you would have thanked him, 
at least, perhaps offered to pay him something. But this is just 
what did happen in a large measure. One of those little neigh­
bors with whom we an~ not even on speaking terms and but few 
of us even know by sight and who so resembles a wasp that most 
of us wouid be frightened if one lit on our hands,-those little 
neighbors which are cc1.llecl Ichneumon flies, were very busy lay­
ing their eggs on those same caterpillars which hatched into little 
1arva and eventually destroyed the caterpillar. 

One of the laws. of nature is that every insect, every plant, in 
fact every living thing has its foes. Were it not so the earth 
would soon be overrun with the strongest of some few species. 
vVhenever an insect multiplies to a great extent then ypu will see 
some parasite multiply in proper proportion for their extermina-

tion. 
Another little insect not half appreciated is the honey bee. 

Most people think of the bee only as furnishing honey, when 
in reality we are largely dependent upon it for flowers, fruit and 
vegetables, a~ many of them are almost wholly fertilized by bees 
f:arrying the pollen from one blossom to another. Grant Allen 
a noted English scientist says that in England they do not have 
insects necessary for fertilizing melons, cucumbers and squashes. 

Oh! there are so many common things which make life rich 
and sweet and beautiful if our eyes are only opened to see them. 
That is what we must do, open the eyes of the children, teach 
them to look for these things, then year after year they will lay 

5 
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up a store of knowledge and learn to love the farm. City life 
will not have such overwhelming attractions. We are often told 
that the best way to "keep a boy on the farm" is to give him a 
lamb, some poultry or other live stock or some share in the fruit 
whereby h~ may earn some money for himself. But I say, begin 
back of that, before a child is old enough to learn the love of 
money he can be taught to love nature. 

SAVING A FARM. 

H. w. COLLING\VOOD, N. J. 
There are two things in this world for which no measure has. 

ever yet been found. One is the possible crop that can be grown 
on one acre of land. I don't think any man was ever foolish 
enough to say that he had grown in any crop all that can possibly 
be produced on one single acre. That crop has never been 
measured and I doubt if it ever will be. In like manner no one 
has ever yet measured the possibilities for good or evil of a full 
blooded Yankee. The impossibility of measuring the possible 
crop an acre of land can produce and the impossibility of show­
ing that a Maine Yankee has ever done all that he could ! I 
want to put these two things together and see what we will get. 

I never was in Maine but once before. Twenty-one years ago 
I ran through the corner of the State. I look back twenty-one 
years and it seems something like an old story. I went through 
New England on a flying trip. I was one of the boys who made 
up their minds that there was not a living to be made in N erw 
England. I went through bound for the west. 

At that time thousands of your best young men and women 
complained that New England no longer furnished any oppor­
tunity for them, and they were going west to Kansas and 
Nebraska. I know the cars were crowded and at every station 
young people got on the train all bound for the west. They 
were going away from New England because they: could not 
"make a living on these old hills." They were going where land 
was not "played out." I have come back to the east to erid my 
days on a farm, and perhaps the story of why I turned back from 
the west, why I changed my mind, why I now know that there 
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are opportnnities for the farmers of New England to make a 
living, that is the best story perhaps, that I can tell to you 
to-night. Twenty years ago there was a time when depression 
seemed to hang all over the east. You and I know: how many 
of the neighbors pnlled up and went away. You could not keep 
them here; they went "out west.'' So year after year the popu­
lation dropped steadily down, clo'wn, down. You could not keep 
them here, and for thirty years after the war there was a steady 
loss of population, which was taken away from the east and 
dumped west of the Mississippi. Now what was this that took 
the men away from the east? It Was in the very air. These 
people had the idea that beyond the Mississippi there was a land 
where people could get something for nothing. Far back before 
the war, the farmers on the hills of New England were pros­
perous as they never were before. 

They were a simple, plain) God fearing people. They asked 
odds of no man. They looked every man in the eye, and if they 
did not like him they told him so. They were a strong, fearless 
people, the best sort of people the country ever produced. My 
grandfather tells the story how the farmers from Northern New 
England came to Boston fifty or sixty years ago. They would 
wait till the snow came then they would load with wood, wool,. 
dried apples, wax, and maple sugar and start off for Boston. 
The day before they started the housewife would take the big 
iron kettle and boil it fnll of bean soup; then set it out and freeze 
it hard and turn it out in a solid block. Then the next morning 
the farmer would bore a hole right through the middle of that 
s011p, hang it on the sled and throw a cloth over it and carry it 
off to Boston. When they wanted dinner they would take a 
hatchet and cut of a few slivers of that bean soup. That is the 
kind of people that made this country. These people made 
America what it is to-day. That was the kind of people that cut 
i,lavery away from this country. When the history of the great 
boundless west is written as it ought to be do you know that 
nine-tenths of its greatness will be traced back to the pork and 
beans, the fish balls and the doughnuts eaten in the New Eng­
iand kitchen mo years ago? Many of the abandoned farms of 
New England were deserted because the son or brother was. 
killed at the front. Among the noblest monuments to the Amer-
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ican farmer are the silent farm houses with the windows nailed 
up standing alone on the New England hills. Many of these 
soldiers when they came back were not sati3fied with New Eng­
land. 'fhe men get the microbe of roving in their bones. The 
government wanted to settle the west for various reasons. 'fhe 
rural villages of foe country were flooded with railroad circulars, 
and papers and books which told of the wonderful west. They 
made our young men ancl young ,vomen discontented and it kept 
on so that until 1890 there was a steady decrease of the popula­
tion of Maine, New Hampshire and Vermont. 

Now I have heard western men make this prophecy, that the 
centre of government of this country is bound to jump across 
the Mississippi. They say New England is doomed. It has 
done enough for the country ! The old farms of New England 
must be abandoned, and let the woods come back to claim its 
own. They pretended that this New England of ours could not 
live. Year after year, they said, you would find the population 
going west. "Only the old men remained at home." They said 
"the west is the place." "New England is not in it." 

· The census of 1900 just completed shows that at last the tide 
has turned and Maine is gaining population faster than Kansas. 
Kansas with all its wealth and all its "ooom" and all its bound­
less prairie. The State of :Maine outstripped Kansas and the 
states of Vermont and New Hampshire outstripped Nebraska! 

The three New England states, Maine, New Hampshire and 
Vermont in spite of their age have gained in the last ten years 
r 5,000 inhabitants more than these two great western states. 
The tide has turned for the New England States. Men are now 
glad to get back to the farms of New England. They are glad 
they went west to see the country, and glad to get back again. 
The tide has turned, but some will say, "the milling and manu­
facturing counties have gained in population, that it is not a gain 
in the rural counties." That is where they make a mistake, the 
fact is that the rural counties of these States have gained faster 
than any other state in this country except one, Oklahoma. The 
tide has turned back to New England. I wish that some of the 
money that has been spent out west would also come back to 
New England. 
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People were told that they could get twelve per cent for their 
money by building up western towns and farms and they saved 
every dolfar to send there for inYestment. 1Much of it was lost. 

If the Yankees of N evv England had been wise enough and 
shrewd enough to invest every dollar of that money in New 
England, I tell you New England would be a grander place than 
it is. 

Now why are these men coming back from the west? Why 
is the tide changed to New England? There must be a reason 
for all this. In the first place the people say there are better 
chances near the coast. There are two things which enter into 
the job of making a livin~; the cost of producing and the cost of 
selling. It takes so much money in Maine to produce a barrel 
of apples, and so much in Kansas to produce another barrel. 
The Kansas barrel is probably cheaply. You can probably pro­
duce them for less money in Kansas than in Maine but how 
about the markets? If yon will draw a line twenty-five miles 
west of New York and nm that line right through Lake Cham­
plain and then stop and see what you have got, you wm find that 
you enclose the homes of eight or ten million of people. It is 
the best market on the face of the earth. You will find more 
people who demand every fresh dainty and delicacy, than you 
will in any other place of equal area on the face of the earth! I 
say a man who is right here inside this area has the advantage 
of the market over a man 1,000 miles away. They find they 
can produce almost everything in the west at a lower price than 
they can on the New England hills, but when it comes to selling, 
what then? The western farmer is suporting three families. 
His own family on the farm, and the families of two other men 
that stand between his farm and the consumer, but who pay 
absolutely nothing toward. handling the crops which he produces 
on his farm. These men who went to Nebraska and Kansas 
and even farther west say that it cost so much more to market 
their crops that they are receiving- less for their labor than the 
New England man. 

These men say if they were back on these old hills they would 
at least be in "God's country.'' "If I were only back in God's 
country !" I have had people tell me that many times in the west. 
"If I could see the Hudson. if I were only back in God's coun-
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try!" Say what yon will of New England, it is the place to live 
in, it is the piace to die in. It is the place for young men and 
young women. It is the place for men of middle age. It is the 
place for the old man, where his ancestors lived, where his chil­
dren were born. N ev,r England is the place ! New England for­
ever! If you were to say truthfully where you would rather 
spend your declining days the majority of you would say, · 1 

would rather go back to the old homestead, back amid the scenes 
of my childhood." I have in my: pocket a letter, one of fifty 
which I have received in fonr months. It is from a physician 
~ho states that his family is not well; he does not get on well in 
his profession, he has got a little property but it will be only a 
little while before that is used up, "Can I make a living on one 
of those nm down farms in New England?" he asks. I have a 
letter from my bookkeeper in New York, one from a Brooklyn 
man, and two from Jersey City. I know that there are thou­
sands of this class of people who are driven out of the cities and 
long to go back to the farms. Do you know I think this is going 
to be a good thing for the farms. It is bound to be a good thing 
for agriculture, and a good thing for New England. You know 
that since these great corporations have been perfected many 
young men feel that they are being driven out of business and 
trade. I am not an old man, but I can remember that when I 
was a little boy living in a tm,yn in l\fassachusetts, such work as 
digging ditches and digging sewers was done by such men as 
my father, who belonged to the middle class of people. They 
did not lose tht>ir self respect by doing such work. I remember 
that all of a sudden these Yankees disappeared and the ditches 
were full of Irishmen and the pay went down to $2 a da:v. 
Afterward the Irishmen disappeared and the work was done by 
Italians and the pay went down to $1.75. I have seen the time 
when the Italians disappeared andthe work was done by Cana­
dians for $1.25 and they were folowed by Huns. I have seen 
that work done to-day by a machine, a "steam Irishman" at a 
cost of fifty-five cents per day for a man's labor. 

I believe that every industrial change that comes to this coun­
try offers the farmer a chance to do better than ever before. I 
find plenty of men who look me in the eye and say "I am doing 
better on the farm than ever before, because I am raising differ-
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ent crops in a different way." It is a definite law of nature that 
every industrial change offers new opportunity and new: power 
to the farmer who will only take hold of it like a man and fight 
for it. Here in the State of Maine you have the ideal rural 
community. I don't believe the old rural community is passing 
away. ln this State you preserve the old character, the old 
tradition, and the old simpli.city of living. 

The Maine farmer of to-clay does not need to run away to the 
\Vest. All about him are glorious opportunities to save and 
make over the strongest and best of soil. Save a far'm ! Save 
a farm from the wilderness! Save a farm for your country. 
Don't let the woods claim it again. Don't let the wilderness 
grab it, but stand by that farm and save it, and fight for it. Save 
a·farm, the noblest work a man can do. Save it for your family 
and country! T know of people who used to say, this, "Farm­
ing in New England is dead, because the farms are worn out." 
That is where these people make a mistake. Soil is never worn 
out. That is not a piece of ground on the face of the earth that 
is "worn out." I believe that for 265 years ·the gardens in Ply­
mouth have produced vegetables and I don't know now many 
years before that the Indians raised their corn there, and they 
still produce the best of crops. Land cannot be Wi()rn out in less 
than 5,000 years! I believe that a soil will lose its character. 
I will tell yon what I mean. As an illustration, ypu have per­
haps known in your life some great, big, powerful man, strong 
of heart and soul, looking you right in the eye. That man goes 
wrong an<l the world points the finger of scorn at him ; he loses 
his reputation, his "character." His muscles are as strong as 
ever, but through lack of character his powers are wasted. 
Something you cannot estimate or analyze or weigh comes into 
his life and saves him. Then you have seen a change in that 
man. He throws back his head and his shoulders, his character 
has been restored. Now the so-called "worn out" soils of New 
England have lost their character.. I can make more money by 
buying land that has lost its character and putting that char­
acter back than I can in selling stocks with the same amount of 
money. 

How can yon hring character back to soil? You can't sit 
down in a chair and scratch your head and do it, but you must 
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scratch the soil. You have got to work hard for it. I own a 
farm of ninety acres of abandoned land in New Jersey. The 
farm I live on takes care of fourteen people. It was a farm on 
which a mortgage was foreclosed before I took it. Three fami­
lies failed on that farm. vVhy? Because they did not recognize 
that the land had Jost its character. I almost lost faith when I 
saw that land. I vvent up and looked it over and remembered 
my experience with the Southern cow pea. I plowed the ground, 
broadcast the peas, plowed them in, and the next thing we were 
beginning to see the character of that soil coming back. It 
came back by leaps and bounds and we are able to grow corn 
by using the cow pea ,vhere even rye would not grow. 

A farmer I know said to me, "I want you to look at that wheat 
and tel1 me if you can't find a little tract that is a little better 
than the rest !" I went into the centre of the field-a blind man 
could have told the difference. I asked, "What have you been 
putting on, 'Jim Jones' phosphate?'" "No, sir, I plowed in 
there a crop of Southern cow peas, two years ago." There is 
not an abandoned farm that cannot be brought up by the use 
of the cow pea, clover and lime. These things will do it for you, 
I know it because we are doing the same thing in New Jersey. 

It is a great honor for you to make such an exhibit of apples 
as you show here. My business takes me ever:ywhere and I see 
all these exhibitions, and with one exception I have never seen 
a better display of first-class apples than you have here to-day. 

Where you can produce such apples as these, where you can 
put them on the market as you do, there is no country on the 
face of the earth that can compare with you in the production 
of fine apples. Think of your advantages in regard to the 
market, how you can reach these markets and control them ! 
The day has gone by when you can produce forty or fifty bushels 
of potatoes to the arre and make it pay. It will not pay you 
to raise rye as yon used to do. If you stick to your fine vege­
tables, your apples and fruit as your principal products, you will 
always have a ready market for them. In the face of the fact 
that science is telling us how to redeem these old farms, he 
wiauld be a strange man who would say that Maine agriculture 
is doomed and there is no chance for him here. 

As the white is coming into my hair and as I begin to realize 
that perhaps my best day's work is done, I feel su,rer if I can 
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live to say that I have saved a farm I shall not have lived in vain. 
I hope to be able to say at the close of life, "I have saved a farm r 
I have done something for my country, I have done something 
for my family, I have saved a farm. It stands as a monument 
for all that is good and trne in me. I have saved a farm, I have 
done my duty!" If any one of you c2n live to say that you have 
kept the wilderness back from a farm, and saved it from the 
forest, you will indeed be worthy of the proud name of Ameri­
can freeholder! 

Mr. Collingwood then referred to the time when he was a 
little boy and pumped the church organ in the little church on 
the hill, and repeated a poem which he composed when in the 
\Vest far away from the home of his childhood. 



SECRETARY'S PORTFOLIO. 

We herewith give space to a large part of a bulletin issued by 
the Vermont Agricultural Experiment Station entitled "Apples 
of the Famet~se Type." Our fruit growers will find this history 
and description very interesting,. as apples of this type are 
amongst our most profitable for the home market. They are 
early and abundant bearers with many good qualities and few 
defects except the liability to attacks of the apple scab. 

IN'I'RODUCTORY. 

The second revision of Downing's "Fruits and Fruit Trees of 
America," which is the standard work on descriptive pomology 
for America, names r ,8 56 varieties of apples. This list was pub­
lished in 1872, since which time there have undoubtedly been 
some hundreds of varieties introduced. .In 1892 Bailey made a 
Hst of the apples offered in nurserymen's catalogues in the 
United States and Canada, and found that there were 878 varie­
ties then named, propagated and held for sale. 

Besides the varieties snld by the nurserymen at any, given time. 
there are always many more not generally distributed but kept, 
coddled and prized in private collections, in small neighborhoods, 
or in out-of-the-way places. It seems a very moderate estimate, 
therefore, to say that there are r,ooo different kinds of apples in 
commercial circulation on this continent to-day, that there are 
over 2,000 varieties described in contemporary literature, and 
that there hci.ve been more than ~,ooo separate sorts named and 
propagated in America within the period covered by our brief 
pomological history. 

The impossibility of any man's knowing all varieties of apples 
will be evident from the foregoing considerations. These thou-
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sands of varieties are separated from one another by infinitesimal 
shades of difference. Some of them can hardly be told apart by 
the most expert pomologists and after years of acquaintance. 
The cultivated apples are remarkably homogeneous. They are 
( with very minor exceptions for certain crabs) derived from one 
original species. Compar{' this with the cherries,-two or three 
hundred varieties derived from two species,-or with the plums, 
where a thousand varieties are derived from ten or fifteen orig­
inal species. In no class of fruits, unless it be possibly the 
strawberries, are varietal distinctions so thin and vexatious as in 
apples. 

But while the characteristics of varieties of apples, taken all 
together, are so crmfusing, there are a few pronounced types 
which the horticulturist may fix in his mind, and round which 
cluster certain groups of varieties. The Fameuse presents such 
a type. There are several different apples of the Fameuse 
group, all differing meas11reably from Fameuse, but all conform­
ing closely enough tc· the Fameuse type so that their close rela­
tionship with one another and with Fameuse ma1; be readily 
recognized by the pe:mologist. 

If the reader will consider the foregoing paragraph closely he 
will see what is meant by the important terms "type" and 
ugroup." They present the essentials of pomological classifica­
tion. If our multitudinous variety are ever to be classified it 
must be· by putting them into groups; and these groups must 
cluster about the more conspicuous, permanent and recognizable 
types. 

In comn.on language these groups are sometimes called "fam­
ilies," and some men speak of the "Fameuse family," the "Ben 
Davis family," etc. The idea is the same; but the terms ''type" 
and "group:' are more r.recise and convenient, aside from the fact 
that the word "family" has been pre-empted in plant study with 
another technical meaning. 

II. nn: FA.MEUSE TYPE. 

Of all the types to be diiscovered among our cultivated Ameri­
can apples, the Fameuse is one of the most prominent, persistent 
and important. Fameuse itself is known over a large part of 
the country, 1£ a favorite dessert apple almost everywhere, and 
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is one of the most profitable commercial varieties m several 
important apple growing districts. The variety is widely dis­
tributed, well established, almost everywhere known, constant in 
its general characters, and, most of all, possessed of a proclivity 
for producing seedling varieties of high quality. 

History.-The history of Fameuse is obscure, probably beyond 
clearing up ,satisfactorily, but extremely interesting as far as we 
know or can guess at it. The turning point of speculation fo~ 
years has been as to whether the variety is of American or 
European origin. One of the most interesting contributions to 
this discussion was made by Mr. Chauncey Goodrich,* of Bur­
lington, Vt., in 1851. We quote the following extracts from 
this artide: 

''It is here one of the most common as well as oldest varieties; 
hundreds of barrels are sold in a single season in this town alone. 

All American writers call it a Canadian apple; of this 
I think there is no proof. One hundred and twenty years since, 
the French planted this variety on the eastern shore of Lake 
Champlain, opposite Fort Frederick on Crown Point, at a place 
called 'Chimney Poir.t'-morc than fifty years before any other 
permanent settlement. From these old trees cions have been 
scattered through Vermont, and called the Chimney apple. A 
very intelligent and highly educated French seigneur, residing 
on an old seignory ei.ghty miles below Quebec, informed me that 
this was one of the first varieties of apples planted on the place; 
that the trees were very old and were brought from France. 
The early French settlers planted the same variety at Ogdens­
burg, Detroit, and other places on Lakes Erie and Ontario, where 
it is still known as the "Snow apple;" also at Kaskaskia, Illinois, 
more than one hundred and fifty years since, where the old trees 
are still productive, and apples from them are sent to St. Louis, 
etc. The same apple may be found in France, and in London, 
of the growth of France." 

"It is hardly to be supposed that a seedling apple was produced 
in Canada at so early a day as to be distributed more than a 
thousand miles in every settlement made by the French, one hun­
dred anrl fifty years since." 

* Hovey's Magazine of Horticulture, 17, p. 122 (1851). Boston. 





SHIA ,;v ASSEE. Grown by D. C. Hicks, North Clarendon, ·vt. See P. 86. 
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Another fact tending to suggest a European origin for Fame­
use is that it is usually found in the old gardens, in company 
with we11 known European varieties of pears, apples and other 
fruits. 

On the other hand the testimony of Eur.opean pomologists is 
mostly against the theory of a European origin. The variety is 
known in the larger collections of all the countries of Europe, 
just as Ben Davis is, and has been known there for many; years. 
But most European authors unhesitatingly assign a Canadian 
origin tc the variety; and the variety seems too little known, too 
little appreciated, and too little at home with European surround­
ings for us to believe it originated there. Those who call it a 
European apple usually assign its nativity to France; but· Leroy 
the greatest of all French, and perhaps of all European authori­
ties, did not know the variety. Most of the so called Snow 
apples of Europe, in fact, are white skinned and totally, different 
from the Snow, or Fameuse, of America. 

It is agreed that, whether the Fameuse came from Europe or 
not, it was distributed by the earliest of the French missionaries 
and planted by the first settlers. Quebec was founded shortly 
before 1600 and Montreal in 1641. The seigniory du Cote de 
Beaupre, said to be the oldest seignory in Quebec, was granted 
in 1636 and promptly colonized. Thus we have almost a hun­
dred years of French settlement and missionary activity prior 
to 1700, the approximate date at wfoch, according to Mr. Good­
rich, the Fameuse w2s brought to Vermont. This seems to 
allow ample time for a Canadian origin for the variety and for 
i~s wide distribution in Quebec, Ontario and the northern states. 

The earlY) distribution of apples, either from Europe to 
Canada, or from place to place on this continent, was accom­
plished chiefly, almost exclusively, by seeds. Some of the mis­
sionaries knew the art of grafting, but there was small encour­
agement to practice it. ·Fro~ these considerations, and others 
which cannot be fully argued here, the writer is firmly convinced 
that the Fameuse originated in Canada from seed brought from 
France. 

Variation.-Whether the first Fameuse was born in Europe 
JT in America, it is perfectly certain that there have been many 
rebirths of the variety. One of the striking things about this 
type is its strong tendency to reproduce itself from seed. This 
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has been taken advantage of, even ,vithin the last fifty, years, and 
"Fameuse" apples have been grown from seed by the hundred 
and planted into orchards. This practice prevailed largely in 
Quebec, in neighborhoods where nurseries were scarce and 
grafted nursery trees expensive or unknown. 

We may conclude therefore, that the modern Fameuse apples 
are most certainly not all from the same original stock. The 
conspicuous variations among them are thus to be accounted for, 
ai least in part. It is a common saying that there are "two kinds 
of Fameuse." It would probably be more nearly the strict truth 
to say that there are two hundred kinds of Fameuse. 

Aside from the variations which have come about through seed 
propagation, there are others doubtless due to bud variation. 
On the same tree one may often find a branch bearing dark red 
apples and another bearing light striped fruit. It is a question 
just how closely the fruit grower can reproduce these various 
colors by grafting; but the probability of their practical duplica­
tion is so great that the best propagators habitually select 
Fameuse cions from trees which bear abundantly and regularly 
and which give the desirable large dark red fruit. 

The most conspicuous differences between Fameuse apples are 
in the coloring of the fruit: and the commonest distinction is that 
between "the red variety'' an<l "the striped variety." In Quebec, 
where Fameuse is best known, these are commonly known as 
Fameuse noire., (sometimes as Fameuse rouge) and Fameuse 
bar.re. One particular stock of Fanieuse noire is propagated at 
Abbotsford, Que., and in other neighboring townships. 

Otheir varieties of the same f:_vpe.-Seedlings of Fameuse, how­
ever, often show so much departure from the characters of the 
common Fameusc as to be readily recognized as something dif­
ferent. Such seedlings are generally accepted as new varieties, 
and, in cases where they show conspicuous merit, they are sepa­
rately propagated by grafting,· and eventually receive special 
names of their own. In this way originated McIntosh, Shia­
wassee, and the other varieties named and described below. 

Besides the varieties of the Fameuse group named and 
described herewith, there have been many other seedlings which 
have had more or less of local reputation, and which are men­
tioned from time to time in pomological literature. St. Hilaire, 
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or Cabane du Chien) originated at St. Hilaire, Que., and is fig­
ured and described by Downing. So far as I can learn from 
careful inquiry in the neighborhood of its nativity, it is not now 
propagated. Gueule noire was another Fameuse seedling orig­
inating at St. Hilaire about fifty years ago, but which appears 
now to have been lost. It is described as "larger than Fameuse, 
and very deeply colored."* "Sweet Fameuse No. 1, of St. 
Hilaire" is mentioned in the same reports. Elzear is another of 
the unpropagated Fameuse seedlings.t In 1883 a committee of 
the Montreal horticultural scciety made a search through the 
province for seedling apples of merit. A considerable number 
W!ere collectec., exhibited before the society, and described.t 
None was named at the time, however. 

Other varieties ·which may belong with this type, but which I 
have not had the opportunity to examine, are as follow:s: Bril­
liant, of Mr. C. G. Patten, Charles City, Iowa; and Bloom, of 
Mr. E. W. Merritt, Houlton, Me. Certain other varieties, said 
to be seedlings of Fameuse1. have been examined and discarded 
from the group. 

Finally it should be said that a somewhat liberal policy has 
been followed in admitting varieties to this group, particularly 
in the case of Canada Baldwin. This apple differs considerably 
.from the ideal type in points which may easily be considered 
generically es~ential, yet it seems to me to be nearly enough like 
Fameuse to have been sprung from it, and to have enough of the 
Fameuse characters to make them classifiable with this type. 
Scott, or Scott's Winter, is doubtfully excluded. The fruit from 
different sources, recently examined, indicates its close affinity 
with Fameuse; but there is some doubt about the authenticity of 
these sp0cimens. 

The St .. T..,awrence type.--St. Lawrence is thought to be a seed­
ling of Fameuse. One may easily believe that it is. It is 
enough like Fameuse to be of that parentage, but its characters 
3re sufficiently different so that one would hardly think of asso­
ciating the two for purposes of classification. St. Lawrence, 
therefore, presents a type separate from Fameuse ( in the natural 
history sense), but closely related thereto. Winter St. Law-

* Montreal Hort. Soc. Rpt. 12, p. 90 (1886). 
t See Mont. Hort. soc. Rpt. 13, p. 66 (1887). 
t See Mont. Hort. Soc. Rpt. 9, p. 121-123 (1883), 



S'I'ATF~ POMOLOGICAL SOCIETY. 

rence is plainly of the St. Lawrence type. Burlington, or Bur­
lington Pippin, th,mght t0 have originated at Burlington, Vt., 
seems to me to belong to the St. Lawrence type. Mr. W. A. 
"Taylor mggests that perhaps the variety Mook, propagated by 
Mr. A. B. Greenlee, New Lebanon, Pa., is of this type. 

The Jonathan type seems also to be somewhat closelY, related 
to the Fameuse. 

Poniological status.-The Fameuse presents an important 
-commercial type. G~ographica!ly it is central at the island of 
Montreal, where, it is often said-by Montreal people-that the 
best Fameuse in the world are grown. In Vermont we think 
that Isle L2Motte can raise the best Fameuse ever seen. 
Throughout the valley of the St. Lawrence, from Valleyfield 
almost to the city d Quebec, this is unquestionably the predom­
inating market apple. In the neighboring regions of Ontario, 
Northern New York an<l N cw England, it is one of the first 
market apples, and second only to such sorts as Northern Spy, 
Rhode Island Greening and Baldwin where these latter can be 
successfully grown. Moreover, such varieties as McIntosh, 
Shiawassee and Scarlet Pippin promise to extend the geograph­
ical and commercial range of the Fameuse type into many sec­
tions where Fameuse itself has not take conspicuous lead. 

The pomological characteristics of the type in general are 
-finely colored fruit, ,vith rather tender skin and flesh, the latter 
extremely white and usually strongly marked with red, very 
much subject to scab, ripening in late fall and early winter. The 
trees are usua1ly fine, clean, rather spreading growers, come into 
fruitage early, and bear heavily and regularly. Crops are 
secured usually in ::iJternate years, but this is simply because the 
trees are allowed to overbear in years of plenty, Proper thin-
11ing of the fruit, combfr1f'd with proper feeding, will make an 
annual bearer of almost any tree of Fameuse or other varieties 
-of this group. 

TII. DESCRIPTIONS AND NOTES OF VARIETIES. 

The following varieties have been critically examined and are 
thought to conform closely enough to the Fameuse type to be 
properly admitted to this bulletin. The descriptions are all orig­
inal, and are made from the specimens. These descriptions have 
been collecting in the station files for several years, and we have 
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numerous descriptions of most varieties, taken from specimens 
from various sources, but mostly from Vermont, Quebec and 
Ontario. 

Bissing 
This variety I know only from specimens from Mr. Wm. 

Stammer, South Osborne, Wis., and from notes from the Divi­
sion of pomology

1

, U. S. Department of agriculture, the latter 
notes being made from specimens from the same source. The 
variety does not seem to be in propagation, and the description 
is therefore omitted. The color and aroma seem to place it with 
the Fameuse type, though the color and firmness of flesh are not 
characteristic of this group. 

Canada Bald-wiii 
Fruit oblate, size medium, cavity deep, flaring, stem long slen­

der, basin medium deep, smooth, calyx medium, dosed, color 
dull, dark red, striped and washed over light greenish yellow 
ground, dots several, white, bloom moderately heavy, skin tough, 
flesh white with much red, tender, core medium, flavor subacid 
with Fameuse aroma, juicy, quality good, season December­
January, tree thrifty and hardy, bearing in alternate years under 
ordinary treatment. Described from specimens grown by Mr. 
Wm. Craig, Jr., Abbotsford, Que.· 

Originated in the orchard of Mr. Alexis Dery, St. Hilaire, 
Que., and thought to have come from seed of the New England 
Pomme de fer. This theory of its parentage may be regarded 
as extremely doubtful. 

Fame1tse ( Synonyms Snow, Pomme de N eige, Sanguineus, 
Chininey, Snow Chimney) 
Fruit round, slightly oblate, sometimes very slightly conic, 

size small to medium, cavity medium deep, rounded, stem 
medium long, slender, basin shallow, rather abrupt, even, calyx 
medium, closed, color a peculiar red, bright, sometimes nearly 
.covering, sometimes only striped over a greenish y1ellow ground, 
dots minute, bloom thin, skin thin and tender, flesh very white, 
often marked with red, soft, juicy, core small, dosed, flavor 
sprightly subacid, quality good to very good, season November 
11st to December 1st, but will keep later under favorable circum­
stances, tree a thrifty, spreading, round-topped grower, coming 
ear1y into bearing and yielding heavy; crops in alternate years. 

6 
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Requires high culture, manuring, thinning and spraying to make 
the best fruit. 

Fmneuse} Green 
Fruit irregular round oblate, size medium, cavity rather deep, 

flaring, stem long slender, basin medium deep, abrupt, calyx 
medium large, color green with a pinkish crimson blush, much 
like Louise, dots several, inconspicuous, bloom moderate, skin 
tender, flesh white, tender, crisp, core medium size, flavor sub­
acid, quality same as Fameuse, season October-November, tree 
much like Fameuse, of which it is evidently a seedling. Came 
up in the grounds of Mr. R. W. Shepherd, Como, Que. It does 
not seem to have any advantage over Fameuse, and as its color 
is much less attractive, it will hardly become popular. Mr. Shep­
herd has ceased to propagate it. 

Fanieuse Noire 
Fruit very regular, nearly spherical, slightly oblate, size 

medium, cavity medium, even, stem medium short, basin medium 
deep, regular, calyx small, half-open, color dark, almost dull red, 
washed and splashed over a dull yellow, almost completely cover­
ing it, dots several, irregularly scattered, not conspicuous, bloom 
medium, skin rather tender, flesh white, crisp, juicy, red mark­
ings very faint, core medium, closed, flavor mild, sweetish sub­
acid, quality good to my taste, better than Fameuse, season, same 
as Fameuse or later. Described from specimens grown by N. C. 
Fisk, Abbotsford, ·Que. 

F.ameuse Sucre 
Fruit strongly oblate, size small to medium, cavity broad and 

flaring, stem comparatively long and slender, basin medium, 
rounded, a trifle corrugated, calyx large, open, color solid dark 
rather dull red, dots several, small, inconspicuous, bloom mod­
erate. skin thin and tender, flesh white, always very much marked 
with red, core medium closed, flavor mild, sweetish, quality fair 
to good, season October-November, tree not so spreading as 
Fameuse, more willo,vy and upright. Hardy as Fameuse. 
Described from specimens grown by J. M. Fisk, Abbots­
ford, Que. 

As explained elsewhere, there are several varieties of sweet 
Fameus<' known, especially in the Province of Quebec. The one 
here described, however, is known as "la vraie F,ameuse sucre/' 
the true sweet Fameuse. 





McINTOSH. Grown in Isle LaMotte, V•. 
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La Victoire 

Fruit strongl? ohlate, $lightly conic, smooth and regular, size 
large, cavity medium deep hroad, stem short and stout, basin 
deep, abrupt, regular, calyx small, closed, color light crimson red, 
waslwd and striped, nearly covering a greenish ground, dots 
many, conspicuous, white, bloom considerable, skin tough, flesh 
white with red streaks, aromatic, core rather large, closed, flavor 
slightly snbacid, quality good, much like McIntosh, season 
December or later. Described from specimens from Vv. T. 
Maroun. Ottawa, Ont. 

The fruit ri.as distinctly the peculiar aroma and flavor of 
McIntosh, with the same markings in the flesh. The flesh is 
firm and s~ems to be of better keeping quality than Fameuse. 
Form, size anci color do not conform to the Fameuse type. 

Louise ( Synonym Princess Louise j 
Fruit round, oblate, irregular, size medium, about like 

Fameuse, cavity rather shallow, broad, sloping, stem medium 
long, slender, basin regular medium deep, calyx half-open, color 
greenish yellmv, with a conspicuous pinki1sh crimson blush, dots 
several, crimson, bloorn thin, skin tender, flesh white, crisp, juicy, 
aromatic, core medium large, open, flavor sprightly subacid, 
quality good to very good, season November-December. !flesh 
resembles Fameuse in color, without the red streaks; it is aro­
matic, hut with a slightly different aroma, and the flavor is easily 
distinguishable from that of Fameuse. The color is distinctly 
inferior to Farneuse. Described from specimens from Central 
experimental farm, Ottawa, Ont. 

Originated near Grimsby, Ont., on the farm of Mr. L. Wool­
verton, probably from seed of Fameuse. It was first exhibited 
at the winter meeting of the Ontario Fruit Growers' Association 
in 1879. The first trees distributed through the nurseries were 
badly mixed with McIntosh, so that an impression has been 
given in some quarters that the two varieties are the same. They 
are very distinct, however . 

. McIntosh (Synonym McIntosh Red) 
Fruit round oblate, slightly irregular, size medium large, 

cavity variable, sloping, near1y regular, stem usually short, basin 
medi~m deep, rather abrupt, calyx small, tightly closed, color 
nearly even dark rich wine red, shading to light pinkish crimson 
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in the shade, dots many, bloom heavy and conspicuous, skin 
tough, flesh snow-white with crimson shadings, core medium, 
flavor subacid, aromatic-, quality good, about like Fameuse, 
season December-January. A fine thrifty spreading grower. 
Comes into bearing early, but not so early as Fameuse. Not 
quite so prolific as Fameuse, but fruitfui enough. Said to be less 
susceptible to the attacks of the scab fungus, but requires careful 
spraying, nevertheless, to get good fruit. This is really one of 
the best apples, either for market or home use, for planting in 
Vermont, especially in the northern counties. 

This variety originated on the McIntosh homestead in Matilda 
township, Ontario. It was first propagated and distributed 
about thirty years ago by Mr. Allan McIntosh, whose father 
discovered the original tree when clearing away some second 
growth timber on the farm, then new.* 

Sca1rlet Pippin ( Synonym Leed' s Bc1auty) 
Fruit oblate, regular, size medium, cavity medium, spreading, 

stem medium short, basin shallow, nearly regular, calyx medium, 
dosed, color light yellow, heavily washed ~nd striped with bright 
crimson, beautiful, <lots small, inconspicuous, bloom thin, waxy, 
skin thin, flesh white, slightly marked with pink, tender, juicy, 
core small, flavor mild subacid, rather flat, quality fair, season 
November-December, tree a strong upright grower, thrifty and 
hardy. Originated as a chance seedling with Mr. Harold Jones, 
Maitland, Ont. 

This is an attractive fruit and seems to be worthy of propa­
gation. 

Shiawassee ( Synonym .Shiazoassee Beauty) 
Fruit strongly oblate, nearly regular, large, cavity deep, broad, 

flaring, slightly green-russet, stem medium long, slender, basin 
deep, abrupt, broad, slightly leather cracked, calyx medium, 
dosed, color pinkish red, indistinctly striped and heavily over­
washed with dark brilliant crimson, dots several, large, bloom 
thin, skin rather tende~, about like Fameuse, flesh like Fameuse 
in all respects, core medium, half open, flavor sprightly sub-acid, 
quality good to very good, season December, tree a strong, 
thrifty, rather upright grower, coming into bearing early. 

*See Van. Hort. 23, p. 24 (1000). 





''S'iVEE:T FAMEUSE No. 2, OF ST. HlLAIRE.'' Grown at Abbottsford, Que. 
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This is one of the best varieties of the Fameuse group, and 
deserves much more general planting. Mr. W. T. Macoun, 
horticulturist of the Central experimental farm, Ottawa, Ont., 
praises it as follows : "It is one of the most promising apples 
for family use. It is very much like the Fameuse, but larger, 
and the color is better with us at Ottawa., and the tree seems 
hardier, and altogether I think it one of the most promising 
apples we have. It is a heavy bearer, but bears every other year. 
We have them up to the middle of January." 

Sweet Fameuse No. 2 of St. Hila-ire 
Fruit oblate, size medium to large, cavity rather broad, deep, 

stem usually short, stout, basin moderate, slightly ribbed, calyx 
variable, sometimes open, color rich bright red washed and 
striped over light yellow, dots few, inconspicuous, bloom mod­
erate, skin thin, tough, flesh white with much red, rather soft, 
juicy~ core medium, slightly open, flavor mild, sweet, rich, quality 
good to very good, season last of October to first of December, 
tree thrifty, upright, spreading, prolific, hardy. Described from 
specimens grown by Mr. Henry ~rshall, Abbotsford, Que. 

This is a beautiful apple, and the best in quality of the sweet 
Fameuse seedlings. It seems to be well worth propagation, 
though it has had only a local distribution thus far. It ought 
to be honored with a separate and distinctive name. The name 
here used is taken from Montreal Horticultural Society Report 
12, p. 96. ( 1886). 
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ORCHARD CULTIVATION. 

If cause of partial or entire fruit failure is sought, after the 
orchardist has fulfilled his part, it may confidently be expected 
to result from one of two interfering conditions. Either the 
fruit buds or growing fruit have been injured by untimeiy, frost, 
or suf-ficient moisture has been lacking at some time during the 
growing season. Loss or damage from the latter cause is now 
quite as common here in the East as in the arid or semi-arid 
fruit-growing districts of the far West. There they have 
become fully convinced that no fruit need be expected without 
an adequate and continuous supply of moisture, either by con­
serving that falling during the wet season or artificially supplied, 
or by both methods combined. Here it will be presupposed that 
.the orchardist has faithfully done his part in fertilizing, p'runing, 
insect protection and, if ne"ed exist, in draining, and at June first 
has a fair setting of fruit. Up to that time, in the East and mid­
dle West, there is but little liability of drouth. It is the period 
from that date till harvest that is the most critical for the :fruit­
grower and which annually keeps the statisticians guessing as to 
the outcome. 

Ripe fruit contains from 85 to 90 per cent of water. \Vhen 
w;e consider this fact in relation to another, that the leaves of a 
tree are constantly, exhaling moisture into the air at the rate of 
hundreds of tons to each acre ()f large and thrifty fruit trees 
throughout the summer season, it becomes at once apparent how 
necessary it is that no moisture in orchard or vineyard should go 
to waste. It also becomes plain why fruit often drops in crop­
ruining quantities even when a drouth is of but short duration 
when sufficient cultivation has not been given to conserve the 
mo~sture. The tree will obey the law of self-preservation by 
sacrificing its fruit rather than its life. 

Where special attention has not been given to moisture--con­
servation by cultivation, it is not generally understood how abso­
lute a protection against evaporation of soil moisture is afford ~d 
by a dust mukh. A convincing and practical illustration of its 
efficacy was witnessed last season in a garden potato patch, 
which, after deep plowing and thorough preparatory tillage, was 
given conscientious stirring and cultivation from once to three 
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times weekly. The desideratnm being to allow no crust to form 
favorable to moistnre dispersion, this was continued throughout 
the growth of the crop. Although the season was unusually dry} 
an<l the soil such as to he easily affected by drouth, the potatoes 
yielded a magnificent crop, both in size and quality. At all times 
during the period named moist earth could be found within two 
or three inches of the surface, while a half dozen feet away, on 
either side1 where no cultivation was practiced, the soil was desti­
tute of moistnre for at least eighteen inches below the surface. 

Later in the season the same fact was emphasized when the 
writer had an opportunity to witness orchar<l cultivation in the 
far vVest, notably in California. iTheTe were observed tree­
breaking crops of splendid fruit just adjoining others of the 
same age, variety, and otherwise equally as well cared for except 
in the cultivation given_. the latter showing only partial crops of 
inferior, shriveled fruit, all the way down to absolute crop fail­
ures in ail cases corresponding closely to the cultivation and arti­
ficial moisture supplied. The best results were evident in that 
climate of constant sunshine and moisture-less atmosphere, 
where 'a dust mulch of five or six inches was provided. It was 
there also made evident that those depending on irrigation, with­
out much regard to cultivation, were often no better off than the 
orchards unirrigated. The uninterrupted supply of moisture is 
an -absolute necessity for the best fruit results. Just as soon as 
the supply fails, the fruit begins a premature ripening which is 
fatal to its perfect future ·development, even should its stem 
remain unparted from the parent tree. 

The point I would especially emphasize is that no one with an 
orchard of bearing age, which at its best is capable of realizing 
its owner, in East or Vv est, from $50 to $100 per acre, net, when 
properly handled, can afford to convert the moisture rightly 
belonging to the fruit into grass or other crops, or what is equally 
bad for the fruit, allow the moisture to escape into the air 
through the medium of a hard, uncultivated soil crust.-B. F. W. 
Thorpe, in Country Gentlenwn. 
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SPRAYING IN BLOSSOM. 

~,fr. Beach made an interesting report to the Western New 
York Horticultural Society on the value or damage of spraying 
trees in bloom. 

The New York experiments agree with all careful observa­
tions everywhere in the conclusion that it is worse than useless 
to spray trees when in blossom. There are some circumstances 
which may partially excuse such a practice; but unless very 
extraordinary, conditions prevail, such spraying does no partic­
ular good, and it usualiy does a great deal of harm. 1 t is a 
direct damage to the fruit-grower, without any reference to its 
effect on the bees, anJ it is apt to be disastrous to the be:es. Some 
fruit-growers are still in doubt about the value of bees in their 
business; but in our estimation they are indispensable. 

ORCHARD CROPS. 

"Crops iu the Orchard" was the title of a paper read by W. R. 
·Wilkinson who pronounced apples the first and best orcha:.--d 
crop, then hogs. As he had made a success of both, and is now 
more enthusiastic than ever, despite the loss of nearly his whole 
crop of appies by bitter rot, all were anxious to learn his methods. 
He grows and markets his hogs without the use of any rnrn 
whatever, growing such crops as supply an all-the-year-round 
ration to hogs, while they assist materially in the growth of the 
orchard. He keeps his orchard in plats of twenty to thirty acres 
in a plat, sows some of these with red clover for hogs, but would 
not grow -:lover more than two years in succession on the same 
ground. He sows Dwarf Essex rape early in spring, either in 
drills or broadcast, and finds hogs do better on it than on clover. 
This grows well in fall also, and stands the cold about like tur­
nips. It does not add any fertility to the soil, bnt this is balanced 
by the hogs, which harvest their own feed. He sows winter 
barley, and finds it a good crop to turn hogs in and to harvest for 
themselves. Of course, grow crops to suit the condition of 
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gmwth of trees Young trees should be cultivated from April 
till September. Too much cultivation of bearing trees causes 
too much wood grovvth. He has now nearly 27,000 trees, and 
does not fear that we will ever produce too many good apples.­
Report of ·meeting of Missouri Horticultural Society. 

RENOVA TE THE OLD ORCHARD. 

There are many old and some middle-aged orchards, once 
profitable, but now sources of loss. At the same time, there are 
men in this state who are investing labor and capital in renovat­
ing such orchards, an<l find it a paying business. Will it not 
pay some of t!s who have land occupied by neglected and unpro­
ductive apple trees to give them another and a fair chance? Let 
me outline a course of treatment for such trees for this season. 

I. iThe trees need prnning. This should be done at once. 
First take out all the dead, diseased and interfering branches; 
remove all suckers and sprouts from the bases and trunks of the 
trees. Second, scrape off the roughest of the old bark with an 
old hoe or other suitable tool,. being careful not to injure or 
expose the live parts beneath. 

2. The trees need spraying. The first spray should be given 
before the buds burst. Use .Bordeaux mixture. Consult spray 
calendar. Continue the spraying as directed. 

3. The trees need tillage. The sod should be thoroughly 
pulverized. This may be accomplished, if the sod is not tough~ 
by using a springtooth harrow or disc harrow. If sod is tough 
and dense, turn it over with a plow and work down fine with a 
harrow. Plow away from trees and as shallow as possible near 
them. Till at least mice in ten days up to the middle of July. 

4. The trees need fertilizing. Fertilizers may be furnished 
through green manures. During the last half of July, harrow 
and drill cow peas ( Whippoorwill or Blackeye) 'at the rate of 
one and a half bushels per a:cre. If drilling is impracticable, 
broadcast, rolling the grnund afterwards. The interest in the 
experiment may be increased by using different cover-crops; for 
instance, cow peas on one part, Canada peas on another, and 
crimson clover on a third. 
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5. Record your obser·, 1ations. In order to obtain an accurate 
idea of the value of the experiment, a profit-and-loss account 
should be kept. Charge the field with cost of labor and mate­
rials used, and credit it with the re:turns. An immediate response 
in the way of a crop of fruit should not be expected-this should 
come the second y,ear-but the trees will, in the meantime, take 
on renewed vigor and appearance of health.-] ohn Craig, C or­
nell Uni7.Jersity. 

FRUIT SPECIALISTS. 

Prof. Green of Minnesota is quoted as saying that the time is 
coming when fruit will be grown only by specialists. He says.­
or it is said that he says-that the ordinary man is too careless 
and shiftless and ineffectual in his treatment of fruit trees. He 
cannot compete with the man who makes a specialty of fruit­
growing, and who cares for his orchards in the best w'ays known. 
Prof. Green is perfectly safe in such a prediction. In fact he 
might pass it for a statement of present fact and not be so very 
far wrong. There are still a goo<l many farmers who grow fruit 
as a "side line" without any particular care for the best methods; 
but any one may ohserve that they cut a wonderfully small figure 
in the markets. A good illustration of the situation came to 
notice last fall. In one neighborhood the apple buyers ·were 
thick and prices were good--$1.50 to $3 a barrel. In another 
neighborhood in the same state, appks were rotting on the 
ground by the hundreds of bushels, and prices ranged from 75 
cents a barrel down to nothing :it all, with the barrel thrown in. 
The difference was merely that the former neighborhood had a 
reputation for apples based on the careful work of many pro­
fessional apple growers; while the other neighborhood had 
grown its apples "on the side."--Countr_y Gentleman. 
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HORTICULTURAL MEETINGS. 

The various state horticultural meetings are just beginning to 
come off, and it is very easy to see \vho are the leading horti­
culturists in each state. They are the men who go to the meet­
ings and take part. Is there a man anywhere who does not 
want to be a leading horticulturist in his state? Let him stay 
away from the meetings of his state society. I't is odd though, 
when it is so apparent that the societies are composed almost 
exclusively of leading men, that more men do ~ot aspire to join 
the ranks of the successful and influential ones. The fact is, it 
just about amounts to this, that a man who has not the ambition 
and the enterprise to attend the meetings. of his state horti­
cultural society, hasn't the qualities to make him a success in the 
practice of horticnltnre. 

POLLINATION IN ORCHARDS. 

VARIOUS REASONS WHY FLOWERS DO NOT SET. 

All observing fruit-growers have seen trees which blossom 
full but do not set a fair amount of fruit; many have found their 
orchards unprofitable for this reason. It is a practical point to 
know the causes of this loss and the best way to prevent it. 

In the first place, but a small percentage of the blossoms set 
fruit anyway, even in foe most favorable seasons and with the 
most productive varieties. 'In blossoming time a Japanese plum 
tree is a mass of white, carrying scores of flowers on a single 
branch; yet scarcely a dozen fruits may set on that twig, and 
some qf those must be removed or the tree will overbear. 

This normal failure in the setting of fruit blossoms may be due 
to a number of causes ; as poorly nourished fruit-buds, lack of 
pollination, or winter injury to the pistils which cannot be seen 
with the eye alone. It is usually a distinct advantage to the 
fruit-grower, as it saves thinning. If all plum blossoms set fruit, 
the expense of thinning would be multiplied many times. Only 
when the failure of fruit blossoms to set becomes general, does 
the fruit-grower feel the loss and cail for an explanation. 
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Young trees generally set little or no fruit the first few years, 
when they are growing fast. although they may blossom full. 
With most varieties this early dropping of the blossoms occurs 
only two or three seasons, but Northern Spy and a few other 
varieties of apples are often unfruitful ten to thirteen years from 
this cause. (Older trees may show the same results if stimulated 
too highly with nitrogenous fertilizers. 1The logical remedy is 
to check this excessive growth of wood by withholding nitrogen 
or by putting the orchard into sod for a few years. 

If the weather is \Varm and wet in early spring, conditions are 
favorable for the growth of fungi and it sometimes happens that 
fruit blossoms are "blasted" by the early growth of these para­
sites. Apple and pear scab may kill the blossoms, but more 
often it kills the young fruits soon after they are set. Wherever 
spraying is practiced faithfully, the killing of fruit blossoms by 
fungi need not occur, especially if one thorough application is 
made to the trees before the buds open. 

The unfruitfulness which often follows a rain during the 
blooming season is sometimes confused with self-sterility. A 
careful fruit-growu watches the weather anxiously when his 
trees are in blossom, for he knows this is the most critical period 
in the growth of the crop. Like winter injury to fruit buds, 
there is no way of preventing this loss except to secure a more 
favorable location, since it is not in man's power to prevent rain, 
however much he may be ab!e to induce it by bombarding the 
sky. -Nevertheless, it is interesting to know in what way rain 
decreases the setting of fruit. 

Drying winds during the blossoming season are not common 
in the East but are often serious in some parts of the West. 
Luther Burbank, one of our best observers and experimenters in 
orchard pollination, says a dry wind sometimes causes a short 
fruit crop in some parts of California by drying up the juices of 
the stigma so that the pollen cannot germinate. 

SUMMARY. 

Scarcely one fruit blossom in ten sets fruit, even in the most 
favorable seasons and with the most productive varieties. 

Trees making a very vigorous growth may drop their blos­
soms. 
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Brown rot, apple or pear scab, and pear blight may kill the 
blossoms. 

Frost injury to blossoms is 0£ all degrees. Even flowers which 
appear to be uninjured may be so weakened that they cannot set 
fruit. 

Rain during the blooming season prevents the setting of fruit 
chiefly by destroying the vitality of the pollen, injuring the 
stigma, or by preventing fertilization because of the low tempera­
ture. The washing of pollen from the anthers seldom causes 
serious loss. 

Insects are probably more important than wind for carrying 
pollen from tree to tree.-Extracts fro111, bulletin of Cornell Uni­
versity Experiment Station. 
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