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STATE OF MAINE.

To the Honorable, the Governor and Council of Maine:

In compliance with the laws of the State, I have the honor to
present the report of the doings of the Maine Board of Agricul-
ture for the year 1901.

B. WALKER McKEEN, Secretary.
Avugusta, December 31, 1901.
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MAINE BOARD OF AGRICULTURE.
INSTITUTE PAPERS.

PRACTICAL ROAD BUILDING.
By J. O. Sanrorp, Stamford, Vt.
(Stenographic Report.)

The question of road improvement has been under discussion
for some ten years, at least, in the New England States. I think
it was taken up in Vermont in 1892, and in Massachusetts and
most of the other states at about the same time. As far
as I know, every legislature in these states is now wrangling
with this question of the improvement of the roads. Why the
great importance of this? Because roads are essential, and
because roads have not improved in the same ratio that other
things have improved. We have improved our buildings, we
have improved our cattle and our horses, everything with which
we have to do in our civilization has been rapidly changed and
greatly improved, but we have the same old roads. A class of
people are saying to us that we must have roads built right away
just like the roads of the old country. 'They return from the old
countries and tell us that they are ashamed of America. It has
the poorest system of roads of any civilized nation. They say
that whereas the condition of the public roads is assumed to be
an index to the civilization of a people, in this case it does not
prove to be true, for we boast of our civilization, and yet have
these poor roads. There has been a great deal of discussion on
the subect, and it is still going on. 'The drift of opinion is that
we should build scientific roads. You expect me to come here
to-day and advise you to engage in the enterprise of building
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scientific roads here in Maine,—Macadam roads, but I am not
going to do it. I try to be reasonable about this matter. I
admire the Macadam roads and like to see them built, and they
are being built in all the states, as far as I know. In our own
state of Vermont we are making grand progress in the building
of those roads, but it is in the cities and large villages, which
have machinery for building them, and means to pay for
them. I have no concern about the cities and villages, my con-
cern is for the rural towns. My home is in one of these rural
towns, and I have always lived in one of them. I am acquainted
with their conditions, and I have watched with sadness the
decline in population, and the decline in wealth, and the decline
in agriculture, in rural New England. It has distressed me. I
have studied the question deeply, and if there is any one thing
that will check this decline, in my opinion, it is the building of
good roads, and the maintaining of good roads. With good
roads and good schools, rural New England will take care of
itself.

In our own state the leading men are doing a great deal in the
way of advertising the natural scenery, for the money they can
get out of it, as a business proposition. If this same expense was
put into practical work in improving our roads, these natural
attractions would advertise themselves, for when we have good
roads in this beautiful country people will not keep away from
it, and when there are good roads and good schools, the people
that are here will remain. Where can they find a better place?

Now, what shall we recommend for road improvement? I
do not see that it is possible to make any very radical change in
the rural sections of New England. We notice what Massa-
chusetts is doing below us,—building these expensive Macadam
roads in the rural sections of the state, and we watch it with
deep interest. Many people in Vermont think that is applicable
to Vermont; and probably many people in Maine think that is
the way roads should be built in Maine. But I am doubtful of
the project. I doubt if Massachusetts will extend her work
much farther in the rural sections of the state.  She has
expended something over $2,000,000, and has built over 200
miles of Macadam roads. She started with the project of build-
ing here and there a mile in the rural sections as an example, so
that the local people would extend it. But do they do it?



PRACTICAL ROAD BUILDING. 7

Never in any instance within my knowledge have they extended
these roads. ‘They wait and in the proper time apply for more
road. It is too expensive for a rural town.

Again, the expense of maintaining these scientifically built
roads is very large. It has been thought, and is thought now by
many, that when a stone road is properly built after the Mac-
adam system, it is built forever; no repairs are necessary. In
New Jersey more than 1,500 miles of Macadam road have
already been built, and the people are well pleased with it. But
their conditions are different from ours. Their farming is
market gardening—truck gardening—and the farmers cart their
produce to the city every morning. They are pleased with their
roads, but do you know that it costs on an average $60 a mile a
year to keep those roads in repair? It surprised me to learn
this; it surprises every one. When the authorities from Wash-
ington sent an expert to learn the cost of maintenance of those
roads, they found that it was $60 per year per mile, after the first
vear’s use. In Vermont the expenditure for road maintenance
is about $33 per mile throughout the state, and we claim that our
roads are improving. We hear more of the cost of maintaining
these roads from Massachusetts. When the advocates of the
system ask for the yearly appropriation each year, they are met
with opposition, and this is one of the great arguments that comes
up against them. It is urged that it is a burden to the state to
maintain these roads.

So T cannot come here and conscientiously advise you to bend
your enegies in the line of attempting to build Macadam roads
in the rural sections. They are adapted for cities, they are all
right there, where they can be built and have the proper care,
but in rural sections like this, where the roads are as dry as yours
are to-day, what would a Macadam road do? It would dry up
and blow away. When a Macadam road loses its moisture it
ceases to bind together, it unravels and wastes rapidly. So,
though I am a little out of the usual order, I am not advocating
the Macadam road. T will tell you what I do recommend and
advise. It is that we wake up and realize our situation; realize
that something must be done, and do that which is within our
means and within our reach. And what is that? We should
change our methods. What has caused this great agitation?
Our methods are wrong ; we are not building roads, we are just
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trying to hold these old roads that have come down to us from
former generations, and treat them reasonably, by force of habit.
We should guard against those things in our nature that have
come to us by force of habit, rather than otherwise. This morn-
ing I witnessed an example of just what is going on. I did not
know that we should find it in Maine, but I have talked myself
hoarse against that same practice in Vermont. I should pre-
sume there were a dozen men at work. Three spans of horses
were hitched to a road machine, with two men upon the machine,
and they were tearing up the earth that has settled hard and firm
for this year. They were scraping upon the surface of the road-
bed sods, weeds, grass and mud,—miserable material. If I were
a tax payer in that town I would not rest until the practice was
stopped. It is all wrong. Building a road? No, no! You
cannot build roads out of grass, or sods, or mud. Do not waste
your money in any such way.

I do not condemn the road machine, it is one of the best imple-
ments that we have connected with road management, but I.do
condemn the bad use of it. That machine should have been
brought out as soon as the snow was off, as soon as it could be
operated, when the road wassoft and plasticand could bemoulded.
Then one span of horses would. do more than three will do
to-day. Then put the road in shape with your machine where it
needs it, and wait for those influences that the Almighty has
provided for impacting and settling the earth, and then you have
a road-bed that is solid. It may be done through ignorance, and
probably is, but to my mind it is wicked to go around the country
at this season of the year (June) and later, tearing up the earth.
The material that those men were putting on the road in dry
weather will make dust and in wet weather will make mud.
That road never will be so well impacted again this season, the
impacting influences have passed. I believe that as a general
rule it is a mistake to operate the road machine after the ground
gets thoroughly settled in the spring. There is a better way,
and we are adopting it in Vermont. Many towns have been
operating on a different line, a reasonable, intelligent line, laying
out the money that the people have earned and paid in as their
taxes in a conscientious way, with judgment.

The railroads have been built in this country, many of them,
since the memory of men living here in this community. I
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remember when many of them were built, and what an enter-
prise that was! It may not be generally known that for 100
years our general government was engaged in building high-
ways in this country. The great Cumberland road was built at
the expense of the general government, crossing many states, ex-
tending to St. Louis. Great enterprises were in project. And they
discovered that the power of steam could be used on roads, and
evolved the railroad, and commenced building it. And you
know that we have read about it in the papers every day for
years and years, we have heard it in the pulpit and read it in the
magazines, and it has absorbed the attention of the people and
absorbed their money to the amount of more than ten billions of
dollars. One of the greatest enterprises in the world and one of
the great marvels of the world to-day is this great system of rail-
roads. Some of those railroads have been put in operation within
my memory, and I can remember how they were first oper-
ated. They were operated by the ideas that prevailed in taking
care of roads. When an accident occurred, the place was fixed;
when a bridge broke down, another was built; when the rail ties
were rotted, new ones were put in. How long did that method
continue? It could not continue very long. The railroads
would all have gone into bankruptcy. It cost too much. It
would seem like economy to some people to manage business in
that way, but it is not, it is extravagant. To let your road alone
until* you are obliged to fix it and then fix it, is extravagant.
They were forced to adopt a method of road management
adapted to their business. Every rod of the road for years has
been under the eye of a reliable person every twenty-four hours.
They have adopted a system of continuous attention and care.
Could anything be more economical? Every manufacturing
industry in this country is working along the same line, watch-
ing to see that everything is in perfect order. If you will show
me a factory in this country where the shafting is irregular,
wabbly and untrue,and where the machinery does not run smooth
and plumb, I will show you a concern that is on the road to fail-
ure. But you cannot find them, they cannot live. I believe that we
ought to apply that to our roads. I want to recommend to you
to bring about such a system in the management of your roads
here in rural Maine. I know it is difficult to bring about a
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change in this matter. The road question is the most difficult
one to contend with that I know of, more difficult than the school
question. I think all the New England States give state aid to
schools, but it is only when the schools are running. You must
have your schools in order to get the state aid. ~ State aid for
roads becomes more difficult, because the roads are constant and
continuous. But with or without state aid we should adopt a
plan that is intelligent, and I can conceive of no better way than
to take pattern somewhat from the management of the railroad,
in the smaintenance of our roads. I am not talking about road
building yet.

In order to be successful in improving our roads, the first
thing we should do is to take an interest in them, discuss them.
We have made great progress in Vermont by beginning in our
farmers’ institutes. We began to talk there in 1892, and were
surprised to learn that no topic we presented to the farmers
seemed to be of greater interest, for they were realizing that the
greatest burden they had to contend with was poor roads and the
great expense of maintaining poor roads. Agitate this question,
talk it up with the idea that it will formulate itself into a system.

The next step to take is to select a man as road commissioner
who has a fitness for the work, if possible. Do not consider any
other quality. If there is a poor man who needs a job, do not let
that interfere at all. Do not let sympathy or sentiment affect the
question. Use judgment, and select a good man. So much care
was taken about this when the law was framed in Vermont creat-
ing commissioners that instead of leaving it to the selectmen it
was provided that the commissioner should be elected by ballot.
The law says he shall have at least $2.00 a day, and as
much more as the town will pay, and I know of several
instances where towns have had one man since 1892, a good
man, and pay him $3.00 or $3.50 for his services. It
should be a man who has skill, who studies the road question,
thinks about it, puts it first, and makes a success. It is of a great
deal of importance that you get the best man you can in your
town to take this office ; and when you have tried him and found
that he is a good man, keep him. The amount that it costs while
new men are experimenting with the roads as officials cannot be
estimated. When you get a good man, keep him, and when he
does a good thing, praise him; and when he does a thing that
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you do not quite agree with, keep still about it and watch it.
Perhaps it will result to your satisfaction later on.

If you have selected a man who is interested in this mat-
ter he is studying the question all the time. It would be a wise
thing for him to put himself in touch with those men who are
in this movement, and with the literature of to-day. 'There is
an office at Washington established by the United States govern-
ment called the office of road inquiry. The literature sent out
from that office is of great value to those who are interested and
are working along this line. Those bulletins will cost him noth-
ing but the postage, if he will apply for them.

What will this commissioner probably do? I say he should
abandon some of the old methods, because these arewhat has made
the mischief. This agitation suggests that there needs to be a
change. Take the railroad for an example. How is it kept in
perfect order? This suggests section men. We know that when
the snow melts in the spring and the water runs off there are ruts,
and the water carries away much valuable matter as waste.
That should be stopped. But how can a man be in every part of
the town? He should be. He is elected for the whole town and
should be there. His spirit should prevade that town, as far as
roads are concerned. Ie should have his section men, some-
body to see that this waste, this depredation, does not occur. I
will tell you how this is done in our state. The road commis-
sioner, knowing all the roads of the town and the uses to which
they are put, and knowing the inhabitants upon these roads,
formulates in his mind a system of management, a plan for the
year. He selects a certain man to take charge of a piece of road
near his residence, in which he will be interested, and so on
through the town. This is being tried in a good many towns.
In some towns it does not work as well as in others. Some com-
missioners say they are bothered to get good section men, but
the fault is not so much with these men as it is with the com-
missioner. He should embue them with some of his own
spirit. I remember when I put this system in operation in my
own town. We were in a bad condition as far as roads were
concerned, and I adopted this radical change,—radical in that
town. When I had wrought out this plan in my mind, I went
and talked with the men that T had chosen for section men. I
did not send word to them, T should not expect to have efficient
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men in that way, but I took my team and went to see them per-
sonally, and carried each man a book with his name written on
the cover, and inside, the metes and bounds of the section of road
that he was to guard, and begged him to help me. I said, “You
know the conditions here. I have these roads on my hands.
Qur taxes have been excessive. I want to try a change and I
want you to help me. I want you to take this pass book and
take care of this section of road.” A man told me a few days
ago that the great trouble with this road business is with the
people. He said that if a man saw water running down the road
he would not turn it off. I said, “It is not his business to do it.
It is his function to be a citizen of the town and this thing ought
to be done by the town commissioner. You ought to have
elected a good road commissioner, and he should have had his
section men to look after these things.” It takes quite an effort
to awaken the right spirit in these section men and get them
interested. 'We should say to them, “I want you to look after
this road after every shower. You know that it is the water that
destroys the road. These country roads never wear out. They
wash out and freeze out and go to waste by neglect, and nothing
else. We want to stop that and I want you to help me. Charge
in this pass book every time you go out to look after the road,
and charge enough. I shall see you occasionally and pay you.”
Where the commissioners have taken some such way as this they
have had no difficulty in getting good section men, and all the
slight defects are remedied at once. Another important thing in
connection with the establishment of section men, is to have them
provided with good tools. A great many towns have a road
machine, but a majority of them have nothing further. We are
handicapped ; we are away down in the A, B, C of this business.
Each of these section men should be provided with a new shovel,
one of the long handled, round, pointed shovels, and he should
always carry it with him on the road. This keeps the road free
from loose stones that are not only a nuisance to the travel but
a great injury to the road. Every time the wheel strikes one of
those stones it grinds and tears and destroys the road. We can-
not afford to have them in the road. This section man keeps the
loose stones off, keeps the ditches clear, and keeps the culverts
open. Here is a place that is gettine low. A little mud hole
is beginning, and next year it will take a crew of men to fix it.
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Now a few shovelfuls of material remedies it. I was literally
astonished to see how the roads improved in our town, and I
was greatly astonished to see how little it cost to maintain them.
This is an economical method of road maintenance, in my judg-
ment. In some towns in our state we have ranges of hills and
valleys between, with thoroughfares running through them. It
has been found that the most economical management of these
thoroughfares that have a lot of hard traffic upon them, is to
have one man working constantly upon them all summer, instead
of periodically working them as is being done too much. In my
own town we have a road six miles long where more than 100
teams pass daily, many of them heavily loaded. We had paid
out more than $1,000 a year on that road, and it was in a miser-
able condition. We employed one man to work the road alone
all summer. He paid $40 for a horse, and the town bought a
cart and harness, and he worked that road alone. He began at
the lower end and worked a mile the first day; the next day he
worked a mile. It took him six days to cover the road, and the
next week he did the same thing, and he did it all summer. His
bills at the end of the summer were $255 (he took some of the
haying season for work in the field), and we had a better road
than we had had since the memory of man. He used good judg-
ment in the selection of material, and took some pains to find the
best, and that is what you ought to do here. Do not use poor
road material, for in all road building the material is not five per
cent of the cost. His method was to put this material into the
very first mud holes, right in the center, paying no attention to
the border. This was a wide thoroughfare. And at night he
went over this section and picked up all the loose stones, and
put them where they would never be touched again. It revolu-
tionized the roads in that town. At the next annual meeting
the town voted to elect the same commissioner for three years,
and that he continue the same method. The expense of road
maintenance was cut down more than one-half, and the roads
were better than ever before. I state this to you, gentlemen, and
ask you to do what you reasonably can to bring about a better
system of road maintenance. _

Now, in regard to road building, I have raised my objection
against the Macadam road,—the expense of building it and the
expense of maintaining it. It is a good road and beautiful to
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ride upon, but you have to pity your horse. A gravel road
is better for a horse. I am greatly in favor of gravel
roads. We are building them for $200 a mile, whereas the
Macadam road costs more thousands. We are doing it in a
small way. Every town in Vermont this year is building a sec-
tion of what we call permanent road. ~We have no stone
crusher, but we do it in this way: The road commissioner, after
advising with the selectmen and usually with the principal tax
payers, decides what section of the road shall be built this year.
Then the first thing to do is to study the road, learn its history
and find out what the trouble is with it, what has tended to make
it bad. Some section of road may look well enough now, but
the mud may be 2 feet deep on it in the spring. We know that
water is a great destroyer of roads and if that mud is caused by
water we should find out where the water comes from, and drain
that section of road. The first essential is drainage. Does this
water come from springs, and if so, where are they? They may
be under the road, they may be around the road, they may be
over in an adjacent field ten rods, perhaps twenty rods, away.
I have known of such instances, where the water, percolating

down a hillside through the earth saturates the bottom of the
~ road. There is no remedy until you get rid of the water. In
that case you should go over in the field and ditch the water off.

Perhaps there are certain underground conditions that in the
spring of the year when the frost is coming out cause this mud,
without springs. We have found such conditions and we have
found out that what that road needs is a foundation. No road
amounts to anything unless it has a foundation. A road needs
a foundation just as much as a building. A road is a permanent
thing, as well as a building. You have roads that have been
here 100 years and will be here for 500 years.

Another source of bad roads is the water standing in the deep
ditches at the sides. Tt distresses me to see these deep ditches
as I travel around. Some of these roads were made years ago
when the turnpike road was talked about so much. What is the
effect of that? Through the fall months that water moves
through the carth just as water moves through a sponge, by
capillary attraction, and before winter comes the whole road-bed
is saturated with water. 'Then it freezes, and expands about
one-half, and you have every particle of road material separated
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from every other particle by ice. It makes a splendid road as
long as it is frozen, but when it thaws it is deep mud, all caused
by water standing by the roadside, which never should be
allowed. Fill the ditch with earth, or anything that will exclude
the water. If there is no other outlet let it flow over the road.
You cannot have a good road and have water standing around it
or upon it. Many times after the road machine has been along
there will be hollows where the water stands. The best thing
the road commissioner can do is to return and fill those hollows
with earth.

When that section of road is thoroughly drained, we proceed
to consider the foundation. Fortunately, in New England much
of our soil affords a good and sufficient natural foundation. In
that case we build right on the old road. In Vermont we take
these old walls of stone, wherever we can find them, and build a
foundation right on top of the old road. Sometimes we exca-
vate, where we think there is trouble beneath. But whether it is
on the surface or in an excavation, always lay the stones by hand.
I have seen it done the other way, but it is always a {failure.
Stones should always be placed by hand, and one general rule
should never be overlooked, which is to place the big ends, the
base, down, and leave the points sticking up. If you have a long
flat stone, do not lay it down flat, stand it up. It does not mat-
ter how jagged they are. We do not make this stone work more
than six or seven feet wide. When the stones are packed take
a stone hammer, anywhere from four to six pounds in weight,
and break off the projecting points. Then throw the smaller
stones in, and these, with the fragments, will fill the interstices,
and you are making a scientific foundation. That is the telford
foundation, such as they are building in the city of Lewiston, the
city of Portland, and other cities. They usually get granite
blocks, but it is the same kind of a foundation.

The next thing is the surface. In all road work we should
have an idea of what a road is. I looked in the dictionary and
I could not find a satisfactory definition, but I looked until I
found it given by John L. Macadam. He says, “A good road
is an artificial floor, forming a strong, smooth, solid surface,
capable of carrying great weight and over which carriages may
pass without impediment.” We should adopt that as our ideal
and work towards it. We do not expect to complete it in its
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perfection but all we do in this road building should be done
along these lines. We should make this artificial floor, some call
it a roof. It should shed water; if it does not it is a failure.
Now put on the gravel, using good road material. Cover the
stones and round it right up in the middle not much wider than
the wheel tracks. You say it will be disagreeable to travel. We
are building a road, we are not considering convenience to-day.
The wayfarer will come along and will try to shun it. You
should put obstructions along the road to keep him on it. He
should contribute his part in making the road. The proper way
is to put on a steam roller of twelve tons, or a horse roller, and
I should advise many towns that have the means to buy a roller.
But this must be done when it is wet. Then you can put on
more material and roll it down again, and you have a road just
as good as a Macadam road. But we have not the roller, hence
the importance of keeping the travel upon it. Soon it becomes
slightly rutted, and after a rain you should take the road
machine, setting it light, and walk the horses rapidly over it.
Keep the road in shape, do not ever neglect it. In the fall, about
a week before it is to freeze, take the road machine, set light,
and go over it. I have covered ten miles a day with the machine.
It scrapes up the gravel that is working towards the ditches and
will be lost; it fills the ruts; it keeps the surface of the road
smooth, so that it will shed water, and will come out right in the
spring. This is economic road management, and I urge you to
consider it, and as far as possible adopt it.

Ques. What do you do with the bushes that grow up beside
the road?

Ans. It is the duty of every commissioner to cut the brush
and keep the roadsides clear to a certain width, I think it is eight
feet from the center of the road. If you have a good road com-
missioner he will see to that. And he will see that the natural
beauty and the natural attractions of the roadside are not marred.
The road commissioner should cut the bushes, and when he
cuts them he should carry them off and burn them. As I was
riding in Maine last Wednesday, from Portland to Livermore,
I was looking at the highways, and one thing pleased me very
much,—there were no fences by the roadside. It was clear. I
have not seen it in any other state. I have been in New Hamp-
shire and I have been all over Vermont, and I am distressed to
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see the rubbish on the roadside. Farmers clean out their cellars
and dump the rubbish on the roadside. Our tired wives and
mothers like to ride out, not for the exercise but for the holy
heavenly influences that come to them through their senses, for
what they see, what they feel. These New England pictures
that we get from the highways far surpass the works of art.
Keep clean the roadsides.

Ques. Would you adopt the same method in keeping the
bushes down as in keeping the highway in repair?

Ans. Certainly. It requires constant work. If you allow
the bushes to grow you have a large job to do sometime. There
are also certain trees that do not add to the beauty of the road
and are doing great damage. These should be cut down. In
some instances we got the consent of the owners and cut down
maple trees because under those trees there would almost always
be a mud hole.

One word more: I see you have culverts here, and [ want to
advise you never to build any more of those old wooden culverts.
They are always out of repair. Build them of stone. If you
do not have stone build them of glazed tile, such as is used for
sewerage purposes, being sure to have it large enough. It is
about as cheap a way as you can make a sluice and when properly
laid and protected, it is permanent. If you lay them in clay I
would advise going a little deeper, perhaps six inches, and filling
in with sand or gravel. Do not cement the joints, as in freezing
the ground moves a little and it will break. Put gravel around
the sides and tamp it in, and cover with gravel or earth, and then
protect it in some way. Some use flat stones and some use old
planks or something of that kind. If you cover it one and one-
half feet deep with solid earth it is sure.
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ORCHARDING.
By Joun W. CLARK, North Hadley, Mass.
(Stenographic Report.)

The first thing to consider in the growing of an orchard is
" location and soil. The soil for an orchard should be moderately
strong. I should not want to set an orchard on light, sandy
land, neither would I set it on wet land. I would rather set it
on land that is a little high than on low land. Some varieties
do better where it is a little low, but the Baldwin is somewhat
tender, and if planted on low land it is apt to winterkill more or
less. Of course your conditions are different from those of
Massachusetts, but the Baldwin here in most cases will probably
be hardy on the higher ground, if it is not too wet. I should
select a location a little above the ordinary level of the country,
and with moderately moist, strong soil. And I would not select
a location where I could not plow. You have land enough on
your gradual slopes that can be plowed. T am surprised that
you have so few stones, and so much land that is ideal orchard
land. I do not say that an orchard cannot be grown if the land
is not plowed, but as a rule it will not do as well, and I should
hesitate to set an orchard where I could not cultivate.

The next thing to be considered is varieties. I have been
criticized some since I came here when I have condemned the
Ben Davis. I know it will bear early, and sells well ; but the Ben
Davis does not belong here. It belongs to some other section of
country where the season is longer. Every section of country
has its apples. Massachusetts has its Baldwins, Russets, and
Greenings, These are its main winter apples. In Northern
Vermont they have the Northern Spy, Snow, Greening, and the
Baldwin. Northern New York has Kings, Northern Spies,
Greenings, and as you go a little farther south in the state, the
Baldwin. Inthe Missouri valley they have the Ben Davis, Janet,
Wine Sap and Jonathan. And as you go south they have the
Smoke House, the Shockley and varieties we never heard of.
Here in Maine you have the Harvey, that we see in the Boston
market, the King of Tompkins County, Spy and Snow, which do
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not do anything with us. In selecting varieties, select those that
do well in your locality. And select them not because you like
them but because they will produce well in your section and the
market calls for them. DBut you may ask, Why do you say any-
thing against the Ben Davis? 1 am afraid the market will not
continue to call for the Ben Davis. It does not belong here, the
season is too short. Out in the Missouri valley and through that
section, Ben Davis apples can be grown much larger than those
grown in Maine, and they are better colored, and the flavor,—is
not much worse. If I were setting an orchard here, and had a
place where [ knew Baldwins would do well, I would set Bald-
wins for the permanent trees, setting them twenty-four feet apart
each way, as [ have set my own orchard. Now I am cutting out
every other tree, and by and by, when they get too thick again,
I shall cut out every other tree again, leaving them forty-eight
feet apart, which is none too far for a tree that makes the growth
the Baldwin does. I would set every other tree a Baldwin, for
the permanent trees, then between I would set either Ben Davis,
MclIntosh Red, Wealthy, or some other variety that is smaller in
its growth and bears earlier than the Baldwin. In this way I
would get four, five, or six crops of fruit before the Baldwin
begins to bear, and then I would cut out these trees as the Bald-
wins needed the room. '

In regard to the growing of an orchard, an orchard should be
cultivated. T know that some of vou will not agree with me, but
I would not set out an orchard where I could not cultivate it at
least to the time of bearing unless T had no land that could be
cultivated.

Ques. What would you cultivate it with?

Ans. First I would take the plow, and plow before planting.
Then T would take the wheel harrow and harrow as though T
were fitting the ground for corn. Some may ask if I would
plant anything in the orchard, the first few years while the trees
are small. If I had the money so that T could get along without
doing this, T would not do it. If T had not, I might plant pota-
toes or perhaps corn for the first two, three or four years. But
remember that if you plant you have to fertilize, and it is a great
deal more work to plant and cultivate among the trees than in an
open field. And then you must take back to the orchard as
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much as you take out of it, in fertilizing material, or the land will
be growing poorer. When you do not plant you can cultivate
both ways. If the land is not ploughed I should use a disk
harrow, and start before the soil gets packed down in the spring,
going both ways. If the land is on a hillside [ would only use
a wheel harrow going along the hillside for the first time to cut
the soil, because when you get it loose the heaviest will settle
down the hill and form a terrace on your lower row, so that you
will get steps. After loosening up the soil, then take a spring
tooth harrow and go one way, in a week or so go the other way,
and keep this up all summer. If you want to hoe out the space
left around the trees, you can, but a few weeds will not hurt any-
thing. Keep the surface stirred so that a crust will not form and
the land dry up. For cultivation is a question of saving mois-
ture. There may be food enough in the soil but if it is dry the
trees cannot use it, as they take their food up in solution and if
there is not water enough to dissolve the plant food in the soil
the trees cannot make use of it. The dryer the weather the
oftener the soil should be stirred. I have a friend in Michigan
who has eighty acres of peach trees. One year they did not have
a drop of rain for three months, from May to August. The land
had been under cultivation. He got four Breed weeders and put
a horse and a boy on each and went over that eighty acres every
other day during the summer. ‘The man who lived next him had
an orchard, and simply stirred it in the spring, and before the
summer was over there was not a leaf on his trees. My friend’s
peaches grew, the leaves were large and green, and  looked
healthy, and he harvested a large crop of fine fruit, and got big
prices for it, just because he stirred an inch or so of the soil, to
stop evaporation. If I could have but one,—cultivation or fer-
tilization, I would let the fertilizers go and take cultivation. On
land of ordinary fertility you do not need to give your trees
much fertilizer if you will cultivate them well until they begin to
bear. It might be well when planting the trees to put on some
ashes or other fertilizer to give them a good start, but aside from
that you can make your trees do well by continually stirring the
soil.

In regard to fertilizing the land, for orchard fruits, such as
apples, pears, peaches, plums, etc., you can put on all the ashes
or potash you wish and you will not hurt anything; you can put
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on all the ground bone, or South Carolina rock phosphate you
wish, and you will not hurt anything. You should not use much
nitrate of soda and you should not put on a heavy dressing of
barnyard manure, for it is the nitrogenous matter in the barn-
yard manure that hurts the fruit. A little will do good, but too
much will injure the fruit, destroying its keeping qualities. Do
not take either extreme, but follow the middle line, and if your
tree is looking well, keep right on. If it is growing too fast,
give it less fertilizer, and perhaps it would be well to stop culti-
vation one year. You can tell by the foliage and growth of the
tree what it needs.

Ques. Can you get under the trees with horses, to cultivate?

Ans. If the trees are grown right, vou can. Of course if an
orchard has been left to itself it would not be possible; but as
the trees grow you should trim them. You should have in your
mind the shape you want your apple trees to be when they are
matured, and in your pocket a jack-knife, and cut off a little limb
here and a little limb there as it is needed. Trim your trees as
they grow to the proper shape and then you will not have to cut
off limbs of any size, except such as get broken, etc. The prun-
ing should be done in the early life of the tree. I should prefer
the head a little thick rather than too open, because when the tree
begins to bear the weight of the fruit bears the limbs down and
they never quite get back, the head grows more open. With the
trees trimmed in this way there will be no trouble in working the
orchard with horses. I use them in my orchard. If I had an
old neglected orchard I would get a good saw and take out all
the dead limbs. Then I should cut out the larger portion of the
brush inside, leaving perhaps once in a while the best of the
suckers headed back to form a new head, if the tree was going
to be a little thin. I would scrape away the rough bark, which
serves to hide insects, and break up the sod.

Ques. After the bark is taken off is it not a good plan to
whitewash the tree?

Ans. It may be and it may not. Probably it would not do
any harm. I have whitewashed mine, and sometimes I thought
I did more injury than good. I should not bother to do it, as
I do not see much need of it. I should trim the trees and then
carry the brush off and burn it, bring back the ashes and scatter
about the orchard. Then I would put a pair of horses in and
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plow just deep enough to turn the sod; as you go near the tree
do not plow as deep. Then I would take a wheel harrow and
harrow it both ways thoroughly; if I thought the land was not
in good heart I would get ashes, bone, potash and barnyard
manure and scatter over the whole surface.

Ques. 1 have one orchard that I cannot plow, and I have put
hogs in it. s this a good plan?

Ans. I would not put many hogs into a small orchard,
because they will do damage. If it is not too stony you can take a
double shovel cultivator and jump it over the rocks, and tear up
the ground a little, here and there, and then take a spring tooth
harrow and go over it. Stones are a benefit to an orchard if
there are not too many, because they hold the moisture. The
most solid, perfect apples, that will keep longest, are grown near
a good ledge, where there is enough of soil for the tree to feed on.

Ques. Would you recommend the Stark on valley lands?

Ans. The Stark is a western apple, sent out by Stark brothers,
of Missouri. Nearly all of the western apples we have had any-
thing to do with are poor flavored, and want a longer season than
ours. I would not have too many varieties. A buyer does not
want to buy apples of a man with forty or fifty varieties. He
wants to find an orchard with three or four standard varieties.
If you cannot grow the Baldwin or your lower ground, I think
you can grow the Northern Spy. That apple will sell, and you
need not be ashamed of it, and it will stand your climate. Per-
haps if you should buy a Spy and top-graft the Baldwin on it you
would have a more hardy tree.

Ques. TIs not the Spy a shy bearer?

Ans. It is not an early bearer; it takes quite a number of
years for it to get into bearing. But after it begins to bear it is
quite a good bearer. Where it belongs, in Northern New York ~
and Northern Vermont it is a heavy bearer.

Ques. If an orchard has been injured by over pruning and
does not bear well how would you restore it ?

Ans. 'The most of the orchards in this locality that I have
seen have not been pruned enough. Some orchardists, if they
have a tree that is growing too high, will sometimes cut out the
whole inside if it is healthy, and start out suckers from the
stubs : when these suckers grow they select what they want, and
cut off all the rest and head back those that they leave so that
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they will branch out, and in about five years they get practically
a new tree. You will seldom find apple buds away out at the
end of a branch. Fruit spurs must be formed, so this new
growth has to get a certain age before it gets ready to bear. Our
apple blossoms this year were formed last summer. Look at a
blossom bud in the fall with a glass and you will see the cluster
of flowers. The apple is already formed, in the spring the blos-
som opens and the apple grows. The crop of this year was
started last year, and the crop of next year is made this summer.
So that if your trees are not bearing well you will probably get a
better crop next year if you will go in and start the trees—put
your plow in and stir the land—this year, and induce the trees
to form more and stronger buds.

Ques. The orchard I have in mind has been pruned until
there are not more than three or four shoots on the top. It is
the theory of those who claim to know that those trees have run
to roots too much. Would you not prune the roots?

Ans. No, sir. Bear in mind that a tree develops roots and
branches proportionately. If it has few leaves it develops few
roots, and if it has few roots it will develop few branches. A tree
sheds its roots just the same as it sheds its leaves, that is, the
working roots. It is the little roots at the ends that do the work.
When the foliage ripens there is no more use for the little hair-
like roots and they die. Where many of the branches have been
cut off while the tree is in leaf, the use of the same portion of
roots has been destroyed, and they have died or are diseased,
else the tree would start out an immense amount of new suckers.
If these trees have done that I should trim them up; if not, I
should dig them up, as I do not believe they will ever be worth
anything.

Ques. Where you plow an orchard and cut it with a disk
harrow doesn’t it injure it in any way?

Ans. Not at all. If your land is plowed when you start the
orchard. and you continue to cultivate that land year after year
the roots will go down and get below the plow. As the roots
grow larger more care is necessary. Plow just as shallow as
you can, perhaps not more than two or three inches when you get
near the trees. If you do cut off a few roots I think you will be
better off in the end by loosening up the soil. Sometimes you
must do a little injury to get a great good. New roots will start
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and will form below the others, so that in a year or two the trees
will have all they need and you will be surprised at what the
orchard does.

The way that I care for my orchard after the trees have come
into bearing is this: I have a fence in the middle of the orchard
and one-half I olow one year and the other half the next. The
half that I plow I keep cultivated until about the middle of
August. Then I sow it to clover, and put some of the other fine
grasses in, to furnish feed for sheep. I pasture sheep in my
orchard. There are drawbacks to this, I know, but still I find
that sheep will do the best of any animal, and my trees are in
such shape that they do not do much damage. The half that I
do not plow I pasture with sheep. Then the next year I plow
this half, and after the grass gets up in the other half so that it
is good feed I let the sheep in there. The clover enriches the
soil, and the sheep contribute to its fertility. I would not put
sheep in the orchard until it gets to bearing size, because they
will ruin it; and even then if the bark is smooth care must be
taken or the sheep may gnaw the trees. I should put but very
few hogs into an orchard, and never cattle or horses.

In order to grow perfect fruit, free from insects, it is neces-
sary to spray. In spraying there is a good deal of poor work
done. Before you spray find out what you want to spray for.
If it is an insect find out whether it gets its living by eating or by
sucking. The caterpillars, canker worms, leaf rollers and codlin
moths get their living by eating. Use Paris Green for all these.
But the plant lice on your plum trees, cherry trees, and the new
shoots of your apple trees, get their living by sucking. They
have a little tube which they push into the bark and suck the
juices from underneath. You cannot poison these. They do
not have lungs as we do, but breathe through pores in the skin,
and you must put something on that will smother them, some
sticky substance that will form a coating over these pores or
penetrate their skin and destroy them. .

Plant diseases, such as the apple scab, etc., are very different.
The apple scab is caused by a parasitic plant which lives upon the
foliage or fruit, and gets its living at the expense of the tree or
fruit. Poisons will not affect it at all, and after it is once estab-
lished spraying will not do any good. You must put something
on the surface of the foliage or fruit before the spores get there.
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The best remedy we have for diseases of this kind is the Bor-
deaux mixture. This is a mixture of sulphate of copper and
lime. It is a preventive and not a cure. The regular formula
for Bordeaux mixture is four pounds of sulphate of copper and
four pounds of lime to fifty gallons of water. The sulphate of
copper is in crystal form and can be procured at the drug stores
by the pound at 10 or 12 cents, or by the barrel or hundred
pounds for about seven cents. I mix it in this way: I take a
kerosene barrel or sugar barrel and cut it open, making two tubs,
and if I want more I cut open more barrels. I slack the four
pounds of lime in water just as if I were making a whitewash,
and put four pounds of sulphate of copper in a bran sack or loose
bag, then put about four pails of water in the other tub and hang
the bag in the top of the water. If you put the sulphate of cop-
per in the bottom of the tub it will dissolve very slowly, but if
hung in the top the four pounds will dissolve in about half an
hour. Then I fill the barrel nearly full of water, leaving room to
put in the dissolved sulphate of copper and lime. T strain in the
lime through some cloth like a bran sack, and then stir the mix-
ture thoroughly. You can put Paris green in at the same time,
to kill insects. You should put in at least one-third of a pound
of Paris green to every barrel of fifty gallons. Of course my
spraying pump is on this barrel, and T stir the contents with the
agitator until it is thoroughly mixed, and then two men take the
hose and another man pumps. Tt takes about three-quarters of
an hour to use the barrel of Bordeaux mixture, and we will cover
about thirty good sized trees. ‘

Ques. What is the lime put in for?

Ans. To neutralize the acid of the sulphate of copper so that
it will not burn the leaves.

If any of you have a large amount of spraying to do, as a test
to know whether your mixture is right you could buy five cents
worth of yellow prussiate of potash. Take a bottle, fill it one-third
full of these crystals,and then fill it withwarm water. Then when
vour mixture is ready just drop in some of this yellow liquid.
If the mixture is all right, it will be yellow as it strikes, it will
not change color. If there is not lime enough it will turn a
chocolate color.

Ques. After you have sprayed suppose there comes a shower
and washes it off ?
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Ans. If you can have a couple of hours of dry, warm weather,
it wil! dry on the foliage and harden, and will stay pretty well.
1f you simply put Paris green on, the rain might wash it off, but
when the lime and copper harden as they form a chemical union,
it is not easily soluble, so it stays and holds the Paris green. It
is very essential that it has a little time to dry, and when it once
gets hardened the rain does not do much harm.

In regard to the time to spray, in old orchards I should spray
just as soon as the weather is warm enough to work, before any
buds started at all, with the Bordeaux mixture, without any
Paris green. I should make the mixture strong, using six
pounds of copper sulphate, because there is no foliage, and
should wet the trees thoroughly, trunk and limbs. Then I should
wait until the buds had started, and spray again, putting in
Paris green this time. This is the time you have to look out for
the bud moth, a little worm that works right where the blossoms
come out. I should spray this time with four pounds of copper
instead of six, just as the buds begin to open. Then comes the
codlin moth, which makes the wormy apples. It lays its eggs on
the fruit, after the blossoms fall. Do not spray while the tree
is in blossom, but as soon as the white leaves or petals of the
flower have fallen spray your trees again with Paris green and
Bordeaux mixture. The fruit stands upright when it first sets,
and at the top is a little cup. When the worm hatches it will
crawl there, because that is the easiest place it can eat into the
fruit, and you want to get vour poison into that little cup ahead
of it. You must get the poison into the cup of each little apple,
or there is danger of the worm getting into the fruit. There is
a second brood during the summer, but they do not cause much
damage. We usually spray three and perhaps four times. If it
is hot, muggy weather in summer, after the apples get two-thirds
grown, and you are troubled with the scab,—a smoky, cloudy
appearance on the fruit that is caused by a little plant, it is well
to spray the trees again with the copper mixture, without any
Paris green. You may say that where a man grows two or three
hundred barrels he cannot afford to spray. I say he cannot
afford not to do it. If you will not attend to your apple trees
just the same as you do to your other crops, dig up your trees
and give them up. You will not make any money in half grow-
ing anything.
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In thinning apples, I wait until the apples get to be about one
inch in diameter. Then I put up my ladder and pick all wormy
and poor shaped apples off. Then I pick off all the gnarly
apples, and pick off enough so that no two apples will hit. To
grow a good apple it must have a good color, and where two
apples hit they are not usually well colored, and they are apt to
be wormy. If the fruit is thinned in this way the apples will be
better colored, there will be fewer wormy ones, and the apples
will be larger. There are just as many seeds in a small apple as
in a large one,and perhaps a few more,and it takes more from the
tree to develop the seeds in the apple than it does to develop all
the rest of the apple. You will have just as many barrels of
apples as if you had left them all on. Then, again, I pick these
apples off and drop them on the ground, and the sheep follow
and pick them up, and the worms are destroyed. Some of the
entomologists tell me that the apples are so immature they dry
up and the worm cannot come to maturity. I do not know how
this is, but if the sheep eat them they are certainly destroyed. If
I should leave the poor apples on the tree, some of them would
be there when the apples were picked, and it will take just as
long to pick the wormy apples and take them to the barrel as it
does the good. 1If the apples are thinned it does not exhaust the
tree as much, better fruit is produced, and one can get double
the price for it. It pays you to grow the best fruit. Very little
of the first dollar that you get for your apples goes into your
pocket. It pays for the land, the barrels and other expenses.
One year I kept as strict an account as I could of the expense of
plowing, cultivating, spraying, thinning, gathering, hauling to
the depot, ctc, and I got my apples into Boston ready to be sold
for about ninety cents a barrel. The first dollar does not amount
to much. It is the amount above that which is the profit.

Ques. Did vou put them in cold storage in Boston?

Ans. Last fall T put in about 500 barrels. I cannot tell you
the exact cost, as I have not my figures, but about thirty-five
cents a barrel from October to the first of May. Those 500 barrels
that T put in last fall only shrunk about half a barrel. They began
selling them the first of April. They were picked and put into
the barrels just as quickly as it could be done, and drawn to the
car and billed right to the cold storage house, and were not
allowed to stand on the track out in the sun. Four days from
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the time they hung on the tree they were stored away. If you
can get your apples in where it is cold right away it stops the
shrinkage enough to pay for the storage.

Ques. How long will they keep after they come out?

Ans. It depends on how they went in. The secret of keeping
apples is this: When an apple gets mature, it begins to ripen,
which is a species of decay. When that apple is ripe, if it is
warm, it begins to go back, and if it has once started to go back
you cannot stop it unless you freeze it. If you put it where it
is cool it will go more slowly but it is not entirely stopped and
will gradually waste. Now if you can get it into this cool place
hefore the ripening is started you can hold it there almost as
long as you want to. The flavor may not be as good but the
apple will not decay. Two years ago I built a cold storage
house, thirty-two by forty-two feet. My way is to pick the
apples in the orchard, throw out those that are poor and put the
rest into the barrel loose, so that I can stand one barrel above
another; and 1 have my team draw them to the house while we
are picking, so they do not stay out over night, and pack them
three barrels high. My ice is kept overhead. If I can keep
those apples at 40° steadily I can keep apples just as long as they
can in Boston at 32°, if they are sent there and it is a week or
ten days before they get into cold storage. The first two days
they let the thermometer go down to twenty-eight so as to cool
the apples off, then they raise the temperature to thirty-two
degrees, and there they let it stay day after day.

Ques. Do you use much ice?

Ans. Of course it depends something on the weather outside.
If you put 500 barrels all in in one day you would find that for
the first few days the ice would melt fearfully fast. ‘Then as
they begin to cool down the ice will go slower. The cakes stood
on end, and the ice was perhaps fifteen inches thick. I put in
about 150 cakes and filled it twice, and I threw out about one-
third of the last filling in the spring. I made three sets of doors
at each end, inside regular refrigerator doors, then the outside
doors were simply common doors boarded three times different
ways, so that they would not warp. ‘Then there is an air space
of about one foot between the doors. Between the inside and
outside doors there are some sliding doors with iron rods, once
in three inches. These doors T use on frosty nights to prevent
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men or animals getting in and disturbing the fruit, when the
inside and outside doors are left open at each end of the house
in order to let the colder air outside blow through the house and
cool the fruit. In this way the temperature of the house is kept
sufficiently cold with a much less quantity of ice. It is thirty-
two by forty-two and seven feet posts, with a brick foundation,
so I can stand one barrel above another three high and have a
space above the upper barrel. It will hold about 1,000 barrels.

Some cellars are excellent for keeping apples and other cel-
lars are the poorest places to put them. If you have a good
cellar for them you are lucky, if not, keep them out of it until the
cold weather comes.

Now I wish to speak of another thing. The growing of the
apples is only half the battle. You can grow good apples and
not get anything out of them. You want to know how to handle
your apples as well as how to grow them, and if you cannot do
that you cannot get a good price for them. Apples should be
put up well. If you are sending them to market and they sell
on their merits, you cannot afford not to sort them well. When
in Missouri, to show what a difference there was in putting
up apples, I thought T would try this experiment: I went to a
dealer and asked him if he ever bought apples, and if he knew
how to put them up. He said he guessed he did. T told him to
put up three barrels of Ben Davis and have them at the depot at
stch a time. ‘Then I went over to the station, and had six bar-
rels of Ben Davis picked right from the tree. I packed them in
two lots.  Of one lot I made two barrels of No. 1 and one barrel
of No. 2, and the other three barrels I called all No. 1.
The apples which I bought of the dealer were just as good as
they hung on the trees as those I put up. Then I told the com-
mission merchant to take these three lots of apples and examine
them carefully, taking time enough for it, and then sell them for
what they were, just as if they were samples of a carload of
each lot, and return me the proceeds after taking out enough for
his trouble. The lot marked 1, which was the lot T sorted
and made two barrels of No. 1 and one of No. 2, he sold for
$6.30. The lot which I packed and called all three barrels No. 1
sold for $5.40; and the other lot sold for $4.20. The apples in
one lot were just as good as those in another when they hung on



30 BOARD OF AGRICULTURE.

the trees, but I got seventy cents a barrel for handling and pack-
ing them as they should be.

In order to make money in growing fruit, you must grow the
best fruit you can, you must spray, you must cultivate, you must
thin, you must pack the apples as they should be, and put them
on the market at the proper time.

Ques. Should the apple be sweat before it is packed?

Ans. An apple does not sweat, that is a wrong idea. It is
simply this: The apple has been where it is cool, a cool night
cools it off, then comes a warm dayand the moisture in the atmos-
phere striking the cool surface condenses on that apple just the
same as it does on a glass of cold water in a hot day. I should
take the apples right from the tree and send them to market. Do
not try to have your apples sweat, as you call it. If you are
not ready to sell them, put them right into the cellar if it is a
good cellar for apples; if not, put them on the cool side of a
building. Keep them as cold as you possibly can.

Ques. How would you kill the green lice on plum trees?

Ans. The easiest way would be to go to the drug store and
buy a pound of whale oil soap, take some warm water and dis-
solve .one-fourth of a pound (it will not dissolve in cold water)
and then put in enough water so that there will be a gallon ; then
put this into a dish and dip the ends of the twigs into it and stir
them around so that it will hit every one of the lice. They are
usually on the ends of the twigs. You may have to do this three
or four times. If you have a force pump, you can spray the
trees with the whale oil soap and water.



POULTRY ON THE FARM. 3I

POULTRY ON THE FARM.
By Mrs. Ipa E. TiLson, Salem, Wis.
(Stenographic Report.)

I do not recommend every man, woman and child to go into
poultry culture, but I have had a long experience in raising fowls
and think I can, perhaps, draw the attention of some to the hen
who have not realized all that there is in this business. Among
the few good things that I have done, I have started several boys
in poultry culture, and though some adults give up, I have
never yet known a boy to fail. He is satisfied with a reasonable
interest, anywhere from five to ten per cent, while a man is
expecting about 200 per cent. I like to draw the attention of
farm girls to poultry culture. While many girls are called, I
have no doubt, to be teachers, I am sure that if some other girls
knew the pleasure and profit derived from poultry culture, they
might remain with their mothers, and the life of the mothers on
the farm, with all her children away, is rather lonely.

BREED.

I am often asked the question, “Which is the best breed?” I
answer as [ should if it were asked meconcerning cattle,—if there
were any decidedly best breed everybody would find it out, and
everybody would have it. There is more in handling than in
breed. Still, the Leghorns are the best laying breed, as the
Jersey cows are the best dairy breed. You will find more good
layers among Leghorns, just as you will find more good milkers
among Jerseys. And so, with Brahmas and - Cochins, you
are sure of getting a good flavor in flesh. They have been bred
for this. But you can handle Brahmas so they will be very
nearly general purpose fowls. I know of a man who handles
them in such a way. He does not give them corn, as they are
inclined to be lazy. He makes them scratch. It is a good thing
for a hen, as well as a man, to scratch for a living. Some people
will take those Brahmas and give them pudding and corn and no
exercise, and get them to be such persistent sitters that they will
even sit in an ice box. While Leghorns are usually non-sitters,
I have seen them so handled that they will become good sitters.
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ACCOUNTS.

I have my grain for my poultry put in some bins or barrels by
itself. Of course I could not measure every little quart which I
feed, but I measure a quantity of grain and put by itself. And
you should be sure that you are accurate. One poor woman,
with whom I talked, said that her husband got the grain for the
preacher’s horse out of her poultry grain pile. Then I take the
vegetables and put them by themselves. The sour milk I am
obliged to estimate. It is worth with us eleven cents per hun-
dred pounds for {fertilizer. For years I have kept an account
with my hens, and I can board them for sixty cents a year apiece.
I was very much delighted when the Utah Experiment Station
brought out a report in which it was stated that they were board-
ing hens for sixty and one-fourth cents. 'The New York Experi-
ment Station boards the smaller breeds for eighty-four cents and
the larger ones for ninety-eight to 103 cents, but that is regular
hotel board. I just mention these figures that you may have
some idea of cost. It is better that you should keep your own
accounts. When I first began in the business I could get hens
to lay only about ninety eggs apiece a year. When I got them
to laying 117 eggs apiece a year I was very proud. Then, I
remember that for four years they staid at 139. I labored with
them, I fed them well, and finally I got them to 145 or there-
abouts. I was talking with a man once who claimed that his
fowls had laid about 200 eggs apiece a year. I felt very much
ashamed that mine were so far behind, and I began to question
him. I led him around and around, till he actually said, “Well,
that is what they would have laid if every hen had done her
duty.” I make up my averages every month, I do not wait until
the end of the year. I include every hen for what time she is in
the flock. If she is eaten or sold in the middle of a month, she
is counted as half a hen. You see this is not speculation nor
imagination. I will say that I do not doubt the stories of the
hen reaching 200 eggs a year. I did personally know of one
flock of hens, fed almost entirely on table scraps, that laid about
190 eggs apiece. But these were pets.  So I say that those large
records belong to the people who have a few pets or those who
are running poultry farms, and making a very intensive study of
the business. I have always had housekeeping, or something
else to do, and never had more than 200 to 500 hens on our farm.
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DRINK.

The egg is seventy-four per cent water, yet people fail more
often than otherwise in the water supply. I have measured the
water which my hens drank, and a very ordinary hen under ordi-
nary circumstances, will take five ounces, and frequently six
ounces a day. If you multiply that by the number of hens, I
think you will find that the amount you are giving them is short,
sometimes. A lady who owned gold fish, once told the man who
had charge of them that they needed some more water. He
answered, ‘“They aint drunk up yet what they have.” That is
the reason some people do not give their hens a fresh supply.
But if those people did look at the water, they would see that it
is very muddy and nasty, and with a fresh supply in a clean dish
you do not know how much your hens might drink. The water
in the egg is really distilled water. If you can pour cheap water
through the hen and get it distilled and flavored and sell at a
good price, why don’t you do it? People are apt to fill the water
dishes to just such a point every time, and there gets to be a
green, slimy ring around them, and that is just where these little
microbes like to live and multiply. 1 have a very fine dish cloth
which I will recommend,—a cob with the corn shelled from it.
This will scrape off slimy matter very nicely, and cold water will
dissolve more than warm water. I clean the dishes out of doors,
and set them to air nights. I am especially careful with milk
dishes. Milk is a most excellent food and drink, but I have seen
many milk dishes where I could run my finger around and
scratch off rotten milk. This is a vile poison. If you should
inject it into your arm it would very soon kill you. I would
rather fowls did not have milk at all, unless great care is daily
taken with the dishes. If you use the Cooley system you have
sweet skim-milk, but it is liable to become sour later, and if you
have a shallow setting you certainly have sour milk, and a fer-
mented sour is apt to physic. I watch its effect and omit it now
and then or put in one-third of a teaspoonful of soda to a pan.
Sometimes T make sour milk into cheese for young fowls, which
renders it entirely safe, if crumbly when done.

3
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TABLES OF FOOD.

The model pound for the working animal contains about five
and one-half times as much starchy matter as protein. I was
delighted to find that Cornell Agricultural College had worked
out the same ration. I would advise every one here to get from
Washington tables of foods, which can be procured free upon
application. It would be well to specify for stock, if you want
them for stock, as naturally the grains would then be estimated
uncooked. And hens can utilize gristle, marrow, bone, and cuts
of meat that cannot be used in cooking. The analyses will show
that there is a great deal more nutritive matter in meat for hens
than in that used for people. These tables are worth studying.
I look them over a great deal, and I am often surprised to find
that one food has more building material than I ever thought,
and another less. While we have not got to the stage where we
are weighing our foods, I think it may come. We certainly can-
not be as extravagant as we have been in the past. 1f we do not
count the Phillipines, the United States is not growing larger,
but the population is increasing, and therefore methods of
economy must replace the wastefulness of the past when we had
plenty of room and plenty of material.

FEEDING.

The food of the hen should include nitrogenous matter, or
building material from which is made muscles, feathers, etc., and
starchy matter, which produces heat, energy and fat. I some-
times illustrate the work of starchy matter by saying that one
man will take fuel and burn it to run machinery, and another will
store it up for future use. So some animals will store up starchy
food as fat, and others will burn it all, converting it into heat and
energy. Our hens also need some mineral matter for bones and
fat for digester.

CEREALS.

I like to recommend bean meal because it is very cheap
and very rich in building material. And it seems to digest
as well as uncooked shorts or bran. For little chickens,
of course, I bake a johnny cake out of bran, corn meal
and middlings, and cook beans as for our own table. T should

’
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not expect a baby to eat what I could eat myself. I once knew
of a woman who fed her little boy, three years of age, almost
entirely upon beans.  She thought that as they contained so
much building material they would make him grow well. But
instead he was very thin and weak. That strong food which
would do for a working man would not do for a little child. So
I give my chickens one meal a day of beans well cooked. For
adult fowls I get the beans ground at any feed mill where corn
is ground. It makes a very strong feed, and by itself is not
properly balanced. My usual pudding, mixed stiff with boiling
water, is one-third part each of bran, shorts and corn meal, by
bulk, with a teacupful of bean meal or oil cake to four quarts of
the meals. Shorts or middlings will ball in the stomach of the
chicken, and bran is physicing, so I prefer a mixture of the two.
Then 1 put in the corn meal because it is very easily digested.
The oil in it makes it very bland. But I do not use a great deal
of corn, because it is too fattening. A gentleman said to me, in
one place, that he had raised 500 chickens this year, and fed them
not much besides corn meal, and they had all lived. Certainly I
am not talking against corn meal because it is indigestible. It is
a very good feed to fatten cockerels, and if I were raising squabs
or broilers, I should use very largely cracked corn. But the rea-
son I do not feed it early to my chickens is that [ want to stretch
out my future layers. I can remember when my father raised
his calves on corn meal. They were round and smooth and solid,
but they did not stretch out, because corn meal does not contain
enough building material.

FAT AND BONE.

In speaking of oil cake, I mean that which comes from flax,
because I am in a flax country, but your cottonseed meal has very
nearly the same analysis. Green bone is a very valuable food
but is not perfectly balanced. It can have so much marrow with
it that it may possibly overheat. It used to be thought that we
should not eat fat, but now we are taught to spread all the
creamery butter we wish on our bread. If taken in proper quan-
tities fat has its office in the animal economy, as a digester, but
if taken in too liberal quantities it may heat or physic. I have
a bone mill and believe in grinding green bones, as you get them
in a shape that is something like fresh fruit compared with dry
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fruit, but I would not feed them too liberally. I once knew a
man who fed green bones so constantly that his hens laid, and
laid, and laid, and then, when they could not thus use up all of
that building material they moulted right in the middle of winter,
and I often say that it is just as extravagant for a hen to get a
new dress when she does not need it as for a woman. If you buy
the dry bone, it has usually had chemicals applied to it, as the
gluing matter, etc., have been taken out, and if you will air it
a little to let the smell of the chemicals out the hens will eat it
better.

GREEN FOOD.

I will call attention to the amount of mineral matter that cer-
tain substances contain. You have plenty of mineral matter in
cereals, but in fruits, clover, grass and vegetables you have that
form of lime which is more easily available by the system of the
animal. I have some other arguments for feeding plenty of
green matter. Green food is excellent to work upon the liver,
and will keep bowels in a healthy condition ; then, as a rule, the
vegetables are cheaper than grain, and, last of all, if you feed
plenty of green food you get an egg which will hatch in the
spring. I have had inquiries in regard to poor hatches, and I
could not find out that layers were overfed, or inbred. The only
reason seemed to be the lack of green foods. And though I can-
not explain what besides lime comes from vegetables, etc., I
know there are some other substances that make hatchable eggs,
or, at least, make fowls healthy enough to lay live eggs.

Ques. T find that my hens will take turnip tops better than
any other form of green food. Are they as valuable as any?

Ans. The turnip ranks fairly well, but it is not the most valu-
able. The onion is really more valuable. Turnips would rank
with carrots and beets, while onions and cabbages would precede.
I make one-third of my winter feed vegetables. Cabbages I
hang up, beets and squashes [ split open, carrots I usually cook
as my hens will eat them better cooked, onions I chop because
they roll around so badly, and potatoes I cook. Potatoes are the
only vegetable that there is any need of cooking, as some other
flock of hens might like carrots without being boiled. The raw
potato has a poison in its skin which some flocks cannot stand.
I have known serious bowel troubles from feeding uncooked
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potato skins. I do not often speak of herbs, because farmers
have not the time to gather them. If people are living in a vil-
lage and keeping hens, such herbs as spearmint, horse radish
dock, catnip, etc., are valuable. Of course they will not eat such
pungent things alone, but if you chop herbs and put them in their
puddings, your biddies think you are giving them a regular
French salad.

BILL OF FARE.

I find that I can save time by having a bill of fare for hens.
No man in this audience would laugh at me as long and loudly
as my father did when I first began to make out a bill of fare. I
got a white pasteboard box and took the bottom or cover to print
on, and put it up in the kitchen where I could see it, and then
instead of trying to think what I fed yesterday and what I should
feed to-day, I ran my eye over this bill of fare. Mine is a three
days’ rotation. I rarely have the same one for two years in suc-
cession, because I have not the same foods. My father would
not use a bill of fare at first. From my experience with men I
have learned not to argue with them. Let a man go right along
and he will run his head against a wall. You will see as I pro-
ceed that I give the men credit for being profound thinkers.
They will see farther into a subject than a woman, but she will
get there first, as far as she is going. I did not say anything to
my father, but when I was away in institute work I would leave
with him over 100 carefully reared layers, and it never took him
more than two weeks to stop their laying. So when I was going
away at another time he very humbly said he wished I would
leave a bill of fare. The idea is to have systematic feeding.
You would be surprised to see how much better your fowls
would do on it, and how much time you could save.

PUDDING.

If I had been a man with no care for breakfast, and could have
gone early to my flock, I might have fed pudding first. But I
could send out a little warm grain to keep the hens along until T
got there. When I have unthreshed grain I put it in as I lock
hens up at night, and it is ready for them to begin on in the morn-
ing. In regard to pudding, there has been a great deal of con-



38 BOARD OF AGRICULTURE.

troversy, especially in poultry papers. Some have said it should
be fed in the morning, some at night, and some that it should not
be fed at all, and they are all correct, in a certain sense. One
summer I took over 300 temperatures of hens to know how they
ran at different times, and found, just as I expected, that a hen’s
temperature is lower in the morning. She has fasted through
the night, she has been in one position, and morning is the time
when she needs coddling, if ever. So there is every reason to
feed pudding then, if properly done. Some people have so fed
pudding in the morning that hens gorged themselves and then
they would loaf all day. For instance, a man will set out a pail
of pudding and his strong birds get all they can eat and his weak
ones get nothing. Our only hope is that these strong ones will
eat so much and get so sick that they will be glad to resign in
favor of the weak ones. My practice has been, in feeding pud-
.ding, to take a long board, four inches wide, and dab it its whole
extent. You see no hen can possibly stretch herself that length.
My biddies will often get it eaten while I am there. Then I
scratch off the board, so that no crumbs will sour or be frozen on

and wasted, and set it up in a corner. I prefer this arrangement
to troughs.

CHARCOAL.

Charcoal is most excellent for regulating the bowels of hens.
It is very constipating. I would not feel that I could raise little
chickens unless I had powdered charcoal if necessary, because I
am sure to correct any relaxed bowels with this. I give it to
adults once in about three days, I do not leave it before them all
the time. It absorbs odors and would get filthy. I pound it up
the size of corn kernels, and put out about what they will eat
soon.

AMOUNT OF TFOOD.

Ques. How much would you feed hens?

Ans. Individuals differ, flocks differ, climates differ, work
differs and situations differ. I can only give some general rules.
Hens ought not to be huhgry, any more than we ought to be
hungry. And neither we nor the hens should be cloyed. We
should feel every time we get through a meal that we shall want
another some time, and the hen’s appetite should always be sharp.
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In a general way, I am trying to give one quart of solid matter
a day to eight hens. In Illinois ten will eat this amount, in
Canada, six. You must judge by watching your flock. And of
course at different ages different amounts of food are required.
The growing creature of any kind can be fed more in proportion
than the adult, because the former is building himself. It is a
law of animal development. The stomach of the young is larger
in proportion to bodily weight than that of the adult. For
instance, a boy has a larger stomach in proportion to his size
than a man has. Watch quality of food for the young and watch
quantity for the older ones. With the same food on which
pullets will grow and lay and do well, old hens often get too fat.
T do not like to have fowls of different ages in the same room.
Again, I do not like to see so many crazy-quilt flocks. Perhaps
you cannot pay high prices, but I would get a rooster of one
breed, and every year secure another of same breed, and thus
grade up, and in three years your flock would practically be full
blooded, although you could not sell them for thoroughbreds. 1
was visiting a poultry plant yesterday, of about 700 fowls, and
among them were many fowls which were well shaped and per-
fectly healthy, but a little off color, or something of that kind.
I said to the owner, “You would sell these very reasonably to
farmers, would you not?” And he said, “Certainly.” Here is
a good opportunity. You do not need high scorers unless you
wish to be exhibitors.

Ques. In relation to chopped cabbage or onions, do you feed
any special quantity ?

Ans. Sometimes an objection is made to onions. I was talk-
ing with a truck farmer who said that when he did up packages
of onions for market he was daily in the habit of throwing scul-
lions and tops to his hens, and by and by his customers did com-
plain of a taint. But it is only when there is excessive or suc-
cessive feeding of onions that a taste will be perceptible in the
eggs. 'The North Carolina Experiment Station fed onions for
fifteen days before discovering any taint in their eggs. My prac-
tice has been to feed chopped onions twice a week, all the hens
will eat up clean in an hour or two, and I have never had any
complaint of the eggs being objectionable. 'The onion is the
best liver medicine in the world. I was at a hotel not very long
ago, and the landlady called me to see two fowls that she had
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bought. She wished to know whether I thought they were fit
to eat. One of them had a very large, soft liver, and the other
had a contracted liver so hard that we could really break it in
two, and that fowl was dropsical. They both had liver com-
plaint. The first one was in the early stage, but if the disease
had kept on, she would have become like the second one. Where
there is inflammation the liver later becomes hard. The owner
~ had fed altogether too much grain, and especially, he had not fed
any onions or other green food.

STOMACHS OF HEN.

If we have not been acustomed to dressing fowls we do not
always realize how many stomachs a hen has. First we have the
crop, and if you remember, whenever you have dressed a fowl
that had grain in the crop that grain usually was swollen and
softened. I do not suppose you often get a chance to see that,
because you have your fowls fast a few hours before killing,
which is proper. But there is one instance when you might get
this condition, and that is when the preacher comes along. I
presume it is the custom in Maine as well as all over the world,
to feed preachers poultry. I suppose the reason is that it is more
digestible than beef and produces a milder theology. Then we
have an enlargment of the esophagus just before the gizzard is
reached, and you are familiar with all the latter’s pockets. And
in the bowels where the large and small intestines join you would
find two bags opening into those intestines and making an S or
triple appearance. If you should open those bags you might
find bits of hull and woody fibre. They are to digest the woody
fibre that other stomachs have not been able to operate on. A
hen has really means of cooking her own food, which is what
digestion largely is. We do not cook nearly as much for hens
or for cows as we used. I am feeding some pudding because I
am working my hens hard.

I know of one large poultry plant where the chickens are
raised without a particle of cooked food. I raised my chickens
this summer without cooked food and they were healthy, but I
did not get as much growth as the preceding year. Puddings
are easily digested and make rapid growth, but you must be skill-
ful in your use. The hen must have grit in her gizzard and
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mica crystal grit is very sharp. I buy my grit because I have
only fifty fowls now under my own supervision. If you have a
large flock, in the autumn you will want to gather up gravel and
put it up in boxes for next winter. It is to be taken with their
meals, not left under snowdrifts. And you should be sure that
the gravel is sharp. We have no gravel where I am, not even
sharp sand, so I had to send a team eight miles, to an island in
the Mississippi river. For three years I tried to get along with-
out grit, but whenever I went without gravel up went the food
bills. The next year I would have the gravel again and down
would go the food bills, And when I did not have the grit my
hens were not as well.  After trying it for three years I had
studied out the cause. In no stock on the farm is there any
direct opening from stomachs into circulation. The food that is
eaten has to be liquified, and it goes through very small pores in
the walls of stomachs and intestines. If we chew our food well it
will be more easily liquified. Gladstone once said that we should
chew every mouthful twenty-five times. When the hens, there-
fore, had grit in their gizzards to grind their food, the latter
would be liquified, and go into the circulation and produce
results, but when they did not have the gravel, probably a large
amount of food went through the system undigested. Of course
I did not have the chemical appliances to examine the faeces,
but at the Minnesota Agricultural Experiment Station some of
that work has been done, and it has been found that many times
food has passed unused through animals. I have preached in
the West for a long time the necessity of grit in the gizzard, and
we are doing better. I know you have the reputation of being
.economical, but possibly it is a good thing to reinforce your
economy.

SLOPPY FOOD.

We see the hen has four stomachs, and I think the T,ord would
never have given an animal four stomachs to pour slops through.
We have, with humility, to acknowledge that the pig has a simple
stomach more like man’s than is that of any other animal. We
and the pigs can take slops, but fowls should never be fed sloppy
food. FEven the bread and milk that T give chicks is never sloppy
but only moist. I know of nothing that has so much arrested
the spread of chicken cholera as the fact that people are getting
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over this idea of giving sloppy foods, and giving more bulk and
variety.

PERCHES.

The one idea I want to give you is that hen house furniture
should be moveable. It does not make any difference what the
design of the nest box or perch is; I shall say little about the
style, but I try to get at some principles. The simpler the perch
the better, as it will be easily cleaned, and the fowls will not then
be devoured by mites and lice. I have a couple of saw horses
for supports. And I use leather loops made out of old harnesses
for securing the perches to those horses. I like to have doors all
fastened back, if only by a strip of leather with a hole in the mid-
dle to go over a nail. It is a great thing not to have slamming,
and not to have the heads of chickens smashed. T have handles
on my coops, made of the old harness also. To keep the lice and
mites off, I pull out perches and turn the saw horses bottom side
up and get kerosene into all the bearings. I notice that a great
many use whitewash, but I prefer to save the whitewash for
walls, and use kerosene for furniture, on account of my clothes.
I used to have all such articles nailed down tight, but in order to
clean them thoroughly I had to take a rag tied on to a stick or an
old paint brush and get down under my perches, etc. It was very
tiresome, and more of the kerosene ran down my arm than on the:
perches, so I concluded that I would have everything moveable.
[ have rather wide perches. [ tried the experiment in two of my
hen houses, for some years, of having wide perches and narrow
perches combined, to see which the hens would prefer, and in
every case they liked the wide roosts better. Leghorns and
Bantams will do well enough on little poles, but the heavy breeds
which we have been developing, as Brahmas, Plymouth Rocks
and Wyandottes, are very different from wild birds. I presume
many of you have seen specimens of the wild fowls of India.
They are very much lighter than the domesticated breeds, just
as the little Kerry cow of Ireland is very different from the big:
Durham or Holstein, or the Percheron horse from the native
stock. I find that many of the experiment stations use 2x4 lum-
ber, the broad side up. We always have plenty of boards, and
they do not warp to do any harm, so we have used them, but if’
we were to buy new, we should get the 2x4.
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Ques. How far apart do you put them?

Ans.  Usually about eighteen inches. That would depend on
the size of the fowls. The height is more important. Leghorns
can take a very high perch, but the heavier fowls do notordinarily
like to go more than two and one-half feet from the ground, and
oftentimes two feet is better. If you have the perches a little
higher than the nest boxes, fowls probably will not sit in the
iatter. Tt is fully as well to have nest boxes on the ground for
the large breeds as they rarely eat eggs. It is those little, skip-
ping, hopping ones which cannot get enough to do without doing
mischief, that eat eggs. They can fly up, so you can have their
nests high, and eggs not so in evidence. I have never had to
darken nests to keep hens from eating eggs, but I have had to
put my nest boxes up so that Leghorns could not constantly see
the eggs. I would have the perches level. If they are ascend-
ing you can look at your fowls better, but they will crowd to the
top. Like politicians, they all want the highest seat.

NEST-BOXES.

My nest-boxes are made of one-half inch stuff. I have prac-
ticed buying dry goods boxes, or soap and cracker boxes of the
merchants, as 1 want nest-boxes light enough for a woman to
handle, and the inch stuff that is usually found at lumber yards,
is too heavy. DBut it is necessary to speak for the boxes in
advance. Get them deep enough. 1 like a pretty generous nest,
about fourteen inches square, and even larger. I find that I have
fewer broken eggs than when I have smaller nests. These boxes
are hung to the wall. They have a top, bottom and sides, and a
cleat to hold in filling with only the rest of face exposed. 1 did
not know any better way than to hang them with hooks and eyes.
One day a man came along and said, “Pretty good nest boxes,
but why don’t you drive two strong, steel nails into the wall and
pass their heads through holes in the boxes?” They were cheaper
and did not wabble. It was a great improvement.

Another improvement was suggested to me by a man. 1 had
some little coops with floors,as I live in a damp state,and thought
it would be better to have floors, to prevent rheumatism, and also
to keep out rats and skunks. One day a man came along and
said, “Pretty good arrangement, but what makes you have the
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floor nailed? Why don’t you have it run in and out on two little
cleats?” Poultry culture is a business which requires about as
much ingenuity as any. That is the key note. Save yourself
steps, save yourself labor in every way you can, and you will find
the pursuit a pleasure. There is another arrangement that has
been very helpful, and it is nothing more or less than a board,
with leather hinges, that shuts down over the nests. This can
be closed at night and prevents hens from sitting in the nests.
They will sometimes do this, and it is a hint of one or two things;
either that your hen house is cold and you should make it
warmer, or else you ar¢ giving them such narrow perches that
they are not comfortable. You will not have so many crooked
breast bones if you have wide perches. I would go to my hens
four times a day, and try to systematize the work. Of course
1 have to go in the morning to see that the nest boxes are open,
that there is plenty of water, and the operations of the day are
ready to begin. Then I go at 11 o’clock and gather the eggs,
as I do not like the eggs to freeze in winter nor heat in summer.
Then there is another reason. Hens are like women. There are
certain nests that are fashionable and you will see two or three
hens waiting to lay in a particular spot. If you leave these eggs
ungathered all day long, they are successively cooled and heated.
And 11 O'clock is the time for fresh water. Then at 3 or 4
o’clock I gather the eggs again, and that is the time for more
fresh water and for supper. Then I go out at night to empty
dishes, lock up and see that windows and drafts are arranged all
right. I am careful to open nests in the morning, and to shut
them at 3 o’clock; then I have got ahead of the hens. That
saves an immense amount of work in refilling the nests. For the
nest filling I use sawdust a great deal, and sometimes lawn clip-
pings and other material. Sawdust is very odorous, and can be
shaped very readily.

Ques. Do not your hens ever lay after 3 o’clock?

Ans. In some rare cases. I would go out to shut the nests
later than three rather than earlier. But I have rarely found an
egg laid upon the ground. I attach a good deal of importance
to closing up the nests, because the eggs should be kept as clean
as possible. I have talked with a good many merchants, and
they all prefer that eggs should not be washed. Of course it is
better to wash an egg than to have it covered with dirt, but an
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egg that never has to be washed is better, and will keep longer.
The washing is done miserably sometimes. A little cold water
will be used, and the dirt will simply be spread over the surface
more thinly so it will not show as much. A dirty egg should be
washed in plenty of warm water, and wiped with a clean cloth.

WATER DISHES.

It is all right to use the fountains that can be bought, but there
is expense about a lamp, there is work, there is danger, and there
is an odor. We are no longer trying to get hot water, but we do
not like to have the hens drink ice water; we like the chill taken
off so they will drink abundantly, because a great deal of water
is required in the production of eggs, and so they will not have
to raise that water to the temperature of the body. When winter
comes I put a couple of bricks in the warming oven, and when
go out in the morning a hot brick is taken, and when I go out
again at 11 o’clock another is taken out and the cold one returned.
The brick is placed under the drinking pan, and a ring of a keg
that has no bottom is placed around it, to keep the hens from
getting their feet on the hot brick. We have used that for some
time, and one or two large poultry plants have adopted it.

INCUBATORS AND BROODERS.

It is well always, if you intend to use an incubator or brooder
in the dwelling cellar to consult your insurance agent. Many
companies will not permit an incubator to be run in the cellar of
a dwelling house. 1 think it is safer and better to have a little
cellar at one side. I have tried to run a brooder out of doors,
but I think the most of them would be run far more successfully
in a little brooder house. I like to put paper in the bottom of
brooder and sand on top of paper, and then I can clean by lifting
the paper out. T remember how I used to burn my fingers, and
the paper would flap in the wind, and I was very glad to have
some shelter. A little brooder house pays for itself many times
over. I have known people to run brooders in cellars, but they
had sore-eyed chicks. In regard to incubators, I take a conserva-
tive ground. I will say that there are people who need them.
If you have fancy fowls you cannot afford to have them sitting.
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If you are in a village, and attempt to have many hens sit, your
fowls and your feelings will get dreadfully mixed with your
neighbors’. And if you are to have a large number of broilers,
vou will need an incubator. I stopped at the New York Experi-
ment Station to learn if their views are the same as when I spoke
there two years ago. ‘The poultry professor takes the same con-
servative ground. He says he would be very careful about advis-
ing the average country woman, raising from 200 to 500
chickens, to buy an incubator. Mr. Rankin, who invented a very
good machine, the Monarch, says that a person running an incu-
bator should have a day sixteen hours long. At this very New
York Experiment Station they showed me the near-by bedroom
where the man sleeps when incubators are being run. The
farmer’s wife needs first of all a good hen house that she will use
305 days in the year, and she could probably get up a hen house
for the price at which she could buy an incubator and brooder.
In the West it costs about twenty-five cents per square foot of
ground space, but in the Fast you can probably build for less
than that.

SHELTER.

I first had no scratching sheds, but I learned that they are just
as valuable as the poultry houses. The first sheds I had were
nothing but forked sticks driven into the ground, with corn stalks
and straw put upon them. I discovered how much better the
hens were laying, and I later got lumber and built better scratch-
ing sheds. If you have a house that is large enough for the hens
to exercise in during the day it is too bleak at night; and if you
reverse matters and have a house small and snug enough for
night, you have not room enough in the daytime. We are on a
farm where there is a shed eighty feet long for steers, and other
buildings, so the hens have many places to visit. But if living
in a village place, I should be very careful about letting them out.
They should have plenty of air and sunshine, but I would not let
them out any day that I could not enjoy being out myself. It is
no advantage for any stock to race about in the snow or storms.
There is a difference of opinion on this matter, however. Many
shut their cows in all winter. I tried shutting my hens in one
winter and they laid uncommonly well the first of the season,
but before the winter was over T had more sickness than I have
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«ever had, before or since. My first houses were single boarded.
But I discovered that they were not warm enough. The frost
was getting through, and the food was going into making heat
and not into making eggs. So I used to bank the houses. You
«can bank with straw, and bank up to the eaves, but all that makes
a great deal of work. So as soon as I could, I got them all
double walls. Two of them were lined with sawdust. I had
occasion to remove the sawdust in one to repair it, and I discov-
cered that there was dry rot in the timbers. I also discovered
that sawdust was a good harbor for insects. That is the objec-
tion to it. It is a very good absorbent and it makes a very dry,
warm house. The last hen house I built I liked very much
indeed. It has paper crinkled, between the studdings. 1 built
another and put in two thicknesses of plain paper, but I could not
see that they were any more efficient than the crinkled paper.
Crinkled paper divides- each little air chamber between the stud-
dings, into three parts. If we have a large air chamber and get
a circulation of air, it is not as efficient.  Air is as poor a conduc-
tor as we can get, and we are doing the best we can to put it in
between the walls, because it will not convey the heat away as
quickly, even, as boards, but if the air is circulating it will do
more damage of that kind, and a division of air spaces is always
excellent. There is also an advantage along this line in using
small timbers; 2xz will answer unless you have a very heavy
structure.  If T were to build again I should follow the outlines
of the rafters and get a small air chamber overhead, instead of a
large loft.

SUNSHINE.

I had a very interesting experience on the value of sunshine.
There have been somne just as interesting ones at the Experiment
Stations, but not in such definite figures. The Towa Experiment
Station found that cows standing nearest the light gave a better
flow of milk and had the best health. Two of my hen houses
were built somewhat near together, and at the time they were
built our storage tank was sunken somewhat in the ground. We
have an open windmill tower, and neither shaded the houses.
The water is carried under ground to stock in two different
places. My father and a tenant tried two different tank heaters,
but did not like either one. I presume there are good ones. The
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one that was built into our tank was a very expensive one, but
water around it did not make a good draft and creosote resulted.
So father concluded he would build a house over the storage
tank. ‘This has worked all right as far as the tank is concerned,
but one of the hen houses gets the shade in the morning, from
sunrise until g o’clock, and the other house gets the shade from
3 o’clock in the afternoon until sunset. So I saw a chance to
learn the value of sunshine. I would take out my thermometer
at noon and examine the two houses. They were so nearly alike
in their construction that I very rarely found more than one
degree of difference at that time. But when I went out at 9
o’clock and took the temperature of the sunny and of the shady
one, I found that the sunny house was then from seven to twelve
degrees warmer than the other. And I would find a similar
result in the afternoon. Here is a great lesson. Do not obstruct
the south exposure of the hen house. Be sure to let the blessed
sunshine fall upon the south side. There is just so much heat
being supplied, and it is not costing anything. It might be a
good idea to open the blinds of houses more. I know that
carpets will fade, but if the roses in our carpets come into our
cheeks it will be all right.

PARASITES.

Lice and mites vary in color, size and shape. I did not sup-
pose I would have any opportunity to speak about mites in the
East because they began in the West, but to my surprise I find
they the quite thick in Maine. I am prepared to say positively
that the lice on hens do not breed on cattle and horses. They
will run over cattle and horses, but they do not lay their nits on
them. The mites are different. They will feed on cattle and
horses also. Mites live in the nest boxes and perches, and go
out at night to do their feeding. And you may find them on sick
fowls and sitting fowls daytimes. The remedy for lice is com-
paratively simple. Have a good dust box. If you are exhibitors
do not use ashes, but if you are not you can use them. Get a
coarse sieve or a window screen and sift the dust, and you get
such a fine bath that they will pretty nearly take care of them-
selves. Or you can use a puff box. It costs only twenty or
twenty-five cents, and is a valuable thing to have. An arrange-
ment for dusting hens consists of a board with a loop through it
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weighted by iron, which loop fastens the legs of hens so that
you can use both hands to dust them. A man saw that arrange-
ment and said, “That is a pretty good thing. Guess 1 will have
the same arrangement.” And he took an old wooden chair and
fixed it with two holes and a loop, etc., then he took another chair
and sat right down beside the hen and dusted her thus. Wasn'’t
that easy? The fight against lice is not nearly so serious as
against mites. Do not delay to exterminate the latter, if you
have any. If you use whitewash you should buy the lime
unslacked. Use very strong, hot, thin whitewash, and put into
it carbolic acid or sulphur. If you use salt and plenty of it, it is
all right, but it should be used alone. If you have not used
whitewash and have a new surface of board, there is a substance
which is very effectual for mites, which is called carbolineum
avenarius. It is a dead oil of creosote and is very penetrating.
I want to say to the gentlemen that it is a great fashion in the
West to whitewash stables. We find it is the only sure preven-
tive of calf cholera. You might practice on your wife’s hen

house.

LAYING SHAPE.

I want capacity always in the hen. I want length of body or
depth of body. The hen makes her eggs from food, but there
are certain places where you do not like to have her store her
food. She has two places to put her fat, on top of her tail and
down under her tail. I do not like to have my hen broad near
the tail. I want her broad through the huckle, and triangular in
body. You can pick out that shape in any breed. I should at
once dispose of any hen that began to bag down behind, as that
is almost a clear deposit of fat. The only use of it is to try it out
and use to prevent the scale insects on her legs. You should not
set hens with rough legs, and such a fowl is not fit to eat if it has
had that trouble long. If it is in the early stages you can scrub
her legs with a tooth brush, and put on her own oil, with some
kerosene in it. But kerosene must not be used clear, as it is too
severe. 'The main thing for a farmer is to learn the laying shape,
the appearance of health, and the correct type of the fowl he is
dealing with. He should know by the brightness of the eye, the
pliability of the comb, whether the hen is in good condition. I

4
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will close by mention of a young man who applied for admission
to West Point. It was in the days when the medical examina-
tion came first. He passed that very creditably, and supposed
he would get the appointment, but when the surgeon gave him
his physical examination he was refused for this reason: The
surgeon said, “You have not stomach enough. You cannot eat
and digest food enough for a soldier’s life.” Great workers are
great feeders all over the world, hens as well as men.

AGRICULTURE IN PUBLIC SCHOOLS.
By Mrs. Ipa E. TiLson, Salem, Wis.

Harvard’s brilliant president, Edward Everett, concluded a
speech delivered in 1837 by saying that next to eternal things the
people of the United States showed most interest in education.
Did he live now, he might not make his exception, if we may
trust General O. O. Howard, who recently, before a Presbyterian
assembly declared we have no more theological sermons, minis-
ters, themselves, being occupied with the practical details of this
life of doing. If we do not lose sight of Heaven entirely, the
best possible preparation for it is to live aright the life that now
is. I take pleasure in presenting a department of education that
certainly has much to do with our material welfare, and yet,
perhaps more than any other department, will lead through
Nature to Nature’s God. God is behind all statistics, but agri-
culture is a more direct path to Him than arithmetic is. His own
creations speak louder than the devices of man. Where do poets,
artists and novelists go for examples of sin, sadness and despair ?
To the city. Where do they go for examples of innocence,
purity and comfort? To the country. The exceptions are so
few as to prove the rule. And yet, according to the last census,
the urban or city population is gaining by a much more rapid per
cent than our country population is. What is the explanation ?
Older people have theorized about the farm, but have not taught
the young its beauties. Artists and writers are mature, the great
human tide setting toward the city consists of boys who would
rather be clerks than farmers, and of girls who would be milli-
ners rather than their mothers’ assistants. The city boy, his wits
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and tongue sharpened by contact with many people, can talk
volubly about entertainments, shop windows and policemen, while
his untutored country cousin is dumb, amid greater wonders.
I had various city cousins visit me when a child. I did not mind
their prettier clothes a whit, but their curled hair and big stories
did aggravate me. Unlike most farm children, I was irrepres-
sible and dogged. I was considered, even by the country chil-
dren, a wonderful jumper, being able to jump from the highest
beam of the barn into the bay, whether very full of hay or not.
I could ride farm horses bare back. These things I did before
my city visitors, and filled them with fearful longings. The
argument is,—know your ground and you will be content, proud
and even eloquent.

There are two results hoped for from agricultural education.
We wish to keep more boys in the country, and even bring some
from the city. We hope to educate for the farm, not away from
it. Because, according to the researches of Arthur McDonald
for the Journal of Sociology, while city children are more viva-
cious, country children have more endurance, and after five years
of age country children are taller and weigh more, and the
researches of a number of scientists in the cities of United States,
France and Russia, show a general correspondence between brain
power and weight of children. The country is a good place to
grow bodies and brains in, as well as cabbages.

The first objection met from teachers is that this is a fad,
which, like other fads, will soon pass by. The statement has
-often been published that every state and territory in the Union
but two, have agricultural experiment stations, and many of
them are associated with a course of study, constituting full
fledged agricultural colleges. These have been established at
public expense, and mean a large investment of money. They
-cannot continue their work unless fresh material, in the shape of
new students, comes to them from the primary schools. Their
influence is for this new topic. Though the New York Farmers’
Institute claims the honor of introducing Nature Study into New
York public schools, Cornell Agricultural College has furnished
teachers their working material. The agriculturist of Min-
nesota Agricultural College was chiefly instrumental in getting
the Minnesota legislature to pass an appropriation for leaflets
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from that college, as a beginning of the work in public schools.
Agricultural and horticultural societies and farm institutes, alk
State institutions, favor this new topic in education. Arbor Day
itself, is agricultural education. The United States farm press,
though not subsidized, is probably the ablest in the world. Itself
an educator, it welcomes the day of more intelligent readers.
Agricultural education is a species of that industrial training
still more widely known, and is in harmony with the spirit of
the age.

As one straw to show which way the educational wind blows.
I will simply mention that when the Chicago merchants, about
two years ago, complained they got no students from the public
schools, to serve them as clerks, who could properly write and
spell an English letter, and some more abstruse studies were:
cleared from the curriculum, nature study was left on.

The objection that teachers, books and charts are not ready
is met by the simple assertion that a demand invariably secures.
its supply. Though I have had largely to work out my own
scientific education, because I was drilled more in Latin than om
botany or physics, I shall venture to outline a few suggestive:
exercises, such as I used years ago in my own schools. It will
be seen they did not add to my hours of labor, but gave us many
apparent outings, though these outings were fraught with
knowledge and potent in results.

The lady county superintendent of schools who sent me word
she wished I would stop talking this subject because there would
be nothing a young woman could teach about farming, will notice
I deal more with the science than art, just what a trained mind
could take up easier than the farmer’s. She teaches the science
of numbers, and he applies it to footing up his bushels of pota-
toes and wheat, to measuring his cistern and wood pile. A very
brilliant scientific lecturer to farmers always starts by saying:
“Farmers don’t ask me how to plow, because I never held a
handle, but I have studied the composition of soil.”

That agricultural training is needed was -proved when a
scientist examined Boston school children, only to find that a.
large percentage did not know lumber came from trees, nor milk
from cows. An eminent teacher of cookery did not know what
wheat was when showed her. Many parents have not the
trained minds for any xind of teaching, and others are too busy
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with their own pursuits. Agricultural education, properly con-
ducted, does prove attractive. Over ninety per cent of the agri-
cultural graduates of Minnesota are in some kind of farm busi-
ness, fewer backsliders than the churches show. Little Okla-
homa’s young agricultural college furnishes almost as good a
report.

I will first make the usual distinction between methods and
devices. A method is a general plan by which anything is
attained, like the alphabetic and word systems of learning to
read. A device is an assistant to a method. My three methods
of teaching agriculture or useful nature study are seeing,
working, talking, though they run into each other, and the
<lassification is not definite, because somebody will do better
when we have a little more time.

Children learn a great deal by mere absorption. Instead of
the walls being entirely covered with spelling charts and maps
I would add such as the University of New York, at Albany,
can furnish, of our destructive and friendly insects. Travelers
tell me charts of the friendly and injurious birds are hung in
every French schoolroom, and that lists on guide boards are seen
in many parts of <Great Britain. Fauvre says if the indiscrim-
inate slaughter of insect-eating birds is not stopped, our children
will be crying for bread in fifty years. Prof. Hayes of Minne-
apolis is preparing charts of grains, showing infloresence under
microscope, structure, stages and habits of growth. T am per-
sonally acquainted with two farmers’ clubs, that, at set times, visit
from farm to farm, to see whatever the respective farmer has
to show in the way of worthy stock, fruits, crops or machinery.
If there is an intelligent farmer and tidy farm near the school-
house, let the teacher ask his permission to go there some after-
noon, and with her pupils be escorted around. Then ask the
children to write essays on their inspection, and draw plans of the
farm and fields, locating the buildings. By the aid of a farmer’s
ten feet pole, or even a long tape line, or a bicycle cyclometer, a
very accurate map of the country around a schoolhouse, say
taking a radius of one-half of a mile or a mile, may be made, in
time. The agricultural students of Cornell have done so for
that institution, the idea being not only to indicate hills and
streams, but farms, and where any interesting soils, weeds,
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flowers, etc. could be found.  Each succeeding class has the
pleasure of verifying this map, a delightful scheme, on a less
elaborate plan, for the little country school.

Under the head of agricultural work, I would suggest three
kinds of gardens, experimental, competitive and rotatory. The
competitive, giving each child an equal plot and similar seeds,
and comparing results, has been tried till familiar. There is at
least one rotatory garden in Minnesota, a neighboring farmer
having kindly loaned the use of a little corner of his farm. On
one part of the plot, the same thing is raised over and over. On
the other is maintained a shift, showing by its better yield that a
sameness in crops will exhaust some certain element or elements
of plant food. T get this information from the State Horticult-
ural Society’s proceedings. Prof. Hayes in the Minnesota Horti-
cultural Magazine, July, 1901, lays out several such rotations.
He finds the grown agricultural students coming to him do not
like rotation of crops at first, because unused to the idea. Of
course, this plan cannot be carried out with a frequent change of
teachers, but let us hail anything which, aside from its own
merits, helps secure the permanence of good instructors.

I have talked with several Hampton, Va. students on the
experimental work there. A variety of seeds are planted all at
the same depth. Some come up readily, some with great diffi-
culty, and others are lost entirely. Similar seeds are put into
different soils, that the effect of sand, clay or humus may be
seen, and the soils in the neighborhood are washed and sifted
to discover the proportion of sand, etc.,.—what the experiment
station does more elaborately and perfectly with chemical analy-
sis and fertilizers. Weedy, unsorted seed packages are used,
also old, dead seeds, and results noted. One of the most fre-
quent answers I make through papers, to poultry raisers, is in
relation to buying screenings of wheat. I tell them to pick over
an ounce of screenings. If it is half weed seeds, and is sixty
cents a bushel, they are paying two cents a pound for the wheat
part. Now what is clear wheat a pound? Often cheaper,
because mustard and foxtail seeds must be cooked to be eaten
by fowls and are bad seeds to spread in the land. I wish the
number of my letters could be reduced by western teachers drill-
ing their pupils on purity of seeds and grain, and the true versus
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face value of mixed lots. Let children see water follow up the
threads of a towel by capillary attraction.  Tell them it will
climb up solid soil in the same way, but if the surface is pulver-
ized, the connection is broken and water escape stopped. Two
plots, one with surface stirred, and the other not, can be examined
after a few days of hot weather. Moisture will be found around
roots just below the dust blanket, while the solid earth of the
other plot is dry to a great depth. 'This surface stirring will
save crops in any but sections so dry there is no water at any
depth.

Beautifying the grounds of a school gives agricultural edu-
cation. I would not hurry too much, but have the children draw
plans and discuss where the trees would give most shade and
pleasure, and be least in the way. I would also leave some-
thing for future teachers to do. Our West Salem school yard
has what every such yard should have, a clear ball ground at one
side or behind. But our trees are in front of the building and
rapidly obscuring it. I would prefer a semi-circle, behind and
at the sides, as a tasty background and to afford, with shrubs and
vines, a covering to the necessary outbuildings. If almost indeli-
cate to mention the latter, consider the effect on hundreds of
impressionable children who see around the schools they attend,
no provision for privacy and refinement. There might be an
occasional tree in the front yard, to shade some rustic seat. ‘That
would be the place for flowers, and a hox at one side to hold all
bits of paper, etc., that might be picked up. We have donated
to friends several woven of thin strips of wood, in which our bee
supplies come. A wit has said: “There are only two causes of
trouble in the world,—men and women.” I would have three
participators in improvement, men, women and children. I
think the wit forgot the children. Iet their’s be the chief part.
Principal John J. Somers of the roth district school, Milwaukee,
was told when he set some trees that they would soon be ruined.
No boxes were put around them, but the children were talked to,
how they should guard and protect those trees from injury.
Every tree grew. Not one died from the carelessness of the
children. Now let the women attend school meetings and see
there are hitching posts, and horses are tied to them instead of
to trees. Some intelligent farmer may need be drafted to teach
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the setting of trees, and that the tops should be trimmed in pro-
portion to roots secured, that evergreens absolutely must and
other trees better be covered with a wet cloth during removal, as
the sap, especially if resinous, dries hard in a short time, if
exposed, and forever prevents roots starting.  The soil in hole
should be well pulverized for roots, and firmed under trunk.
Crafting and budding are not difficult to learn and teach. Funds
can be secured through regular appropriation, if the women get
out to school meetings. Subscriptions and entertainments can
also assist.

1f there are woodlands near, walk, rejoice and worship in
these, the first temples. Teach children trees are natural lighten-
ing rods, and not to stand under one in a summer storm. While
they may not cause rain, they have much to do with its conserva-
tion and distribution. The following questions might be useful:

1. What do leaves, roots, etc., do with rain? Is it entangled
or does it run off.

2. Where does land dry out quicker, under or away from
trees? ‘

3. Did you ever see a gully? What made it? Gullies are
worse in south because stubble of cotton and tobacco does not
hold back water like our oat and wheat stubble.

4. Leaves in my hand and in a vase of water would show a
great difference. What do trees pump up from below and give
out through their stomata, or breathing pores in the leaves?
They also give out oxygen in the sunlight, and absorb carbonic
acid. It is claimed this is reversed at night, but the proportion
of oxygen given off, as it is done in their active time, is much
greater than that of the carbonic gas.

5. What else do trees pump up, and put on the ground in the
falling leaves?

6. 'What destroys trees? Fire, use and storms. As, accord-
ing to Gifford Pinchot, $50,000,000 worth of timber is burned
every year, President Roosevelt says the greatest internal ques-
tion is how to preserve and enlarge our forests. Cripple Creek
mines take 25,000,000 feet a year for supports. Comstock and
others have shut down for lack of timbers. With the mountains
unclothed, streams run off too rapidly for the steady uses of irri-
gation. An effort is being made to keep the browsing herds
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from the remaining forests, where they do injury to young
growths. Miners, farmers, ranchmen, and many classes are thus
affected by the forestry question. If my pupils, in their reading,
learned about Spanish bull fights and the compressed feet of
Chinese women, well and good. I should take no time to teach
such things, but, instead, point to the fact that the decadence, the
floods and poverty of both those countries began with their being
almost totally stripped of trees. 1 should ask for essays on use-
ful barks and leaves.

Prof. Albert of Bloomsburg Normal, Penn., a specialist in
geography, was appealed to by a city that thought it was using
too diffuse and expensive a geographical text-book. IHe wrote
the publishers to specify their best pages and features. They
designated some twenty-six pages out of over 100. While we
should memorize enough about the chief countries and cities, that
we need not consult a geography every time we read a newspaper,
the main idea in teaching geography, as pushed by Columbia
University, N. Y. City, and set forth in a treatise by one of her
professors, Prof. Butler, is to show the effect of environment on
pursuits.  An illustration of this can be given in agricultural
teaching. To this day farm institutes of the west fear to have
an eastern horticultural speaker, because in the damp, cloudy
atmosphere of New England tree heads need thinning out to
admit circulation of air, while in the dry, sunny, burning air of
the western prairies the thicker the head the better, because each
part shades and protects every other part. In Florida there is
both moisture and heat. When I lived there, the practice was to
trim orange trees in the shape of a hollow globe, thus securing a
combination of shade and air.

Another set of questions might be as follows:

1. After a flood or great rain, what do we find in the low
spots after the water has subsided? Are the hills, therefore,
becoming lower or higher? Soil is being transferred from their
inaccessible or difficult tops. What was the effect on the pebbles
of grinding them together in the torrent? Travelers tell me the
face of the Egyptian Sphinx is almost obliterated? By what, in
a rainless region? In the western United States wind laden with
dust is thus polishing off the rocks and hills, and making more
soil.  Are God’s natural laws slow or swift in operation? Is He



58 BOARD OF AGRICULTURE.

patient? Thus, without saying much about eternal matters, I can
incidentally, to use my own expression, project the child’s
thoughts into eternity.

2. If water gets into cracks of rocks and freezes there, what
is the effect upon those rocks?

3. Mosses and lichens growing on rocks disintegrate them
with their minute, thread-like rootlets. Is it wise, then, as often
seen, to let lichens grow on fruit trees? On which side of a tree
do lichens grow? Is this always true, so you could thus always
find your way north by them?

I should tell the children about T'. B. Terry of Hudson, Ohio,
who, after the first six years he was learning the business of
farming, never failed to lay up $1,000 a year on a farm of fifty-
four acres, and of the late John Smith, Green Bay, Wis., presi-
dent of Wisconsin Horticultural Society, whose gross proceeds
from a garden farm of forty acres were sometimes $7,000 a year.
These results were obtained by thorough cultivation. I have
heard Mr. Terry and Mr. Smith say that even when they were
digging potatoes in one part of the field, the cultivation was still
going on in the undisturbed parts. The potash, lime, acids, etc.,
in the ground are acting upon, dissolving each other, and thus
liberating plant food. ~When particles have remained long
together, they have modified each other all they can. New rela-
tions will bring new action. Did you ever see the garden of the
human heart wrought upon by new society, new demands and
new motives ?

When land is left bare to rest it, or is bare after a crop, innu-
merable weeds spring up. Many people have let them grow,
because they shade the ground and prevent its drying out. Now,
farmers have learned to put in rape, or some other late growth,
which shades, and plows under as well, while giving better pas-
turage than weeds, and not filling the land with noxious seeds.
Prof. Shaw of Minnesota Agricultural College, in a practical
work on weeds has pointed out what is seldom mentioned in
botany, that you will best know how to fight them if you under-
stand their habits of growth. He says the perennial weeds, like
trees and shrubs, generally have long roots, spreading in differ-
ent directions. They are well anchored. They draw on a large
territory and are prepared to stay. The hiennials have a tuber-
ous root in which is stored material for the second and main year,
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while annuals, which must get their nourishment quickly, have a
thick mat of shorter roots. I have been looking for exceptions,
and so far have met only the ordinary grasses, which have roots
something like annuals, so they may grow thickly. What a vista
this opens up to the observation of a child.

In Minnesota public schools a little book on mythology is read
to or by the children in the intermediate grade for the purpose of
cultivating the imagination. Let us leave those rather immoral
gods and goddesses, some of whom would not be admitted to
modern pure society, and cultivate imagination by studying the
origin of names in nature. Rye is rug in Danish and from the
same Anglo-Saxon root is rugged. Is it not a hardy grain?
Wheat is from the same Anglo-Saxon root as white, in reference
to the color of its flour. The so called Irish potato and the
tomato are, you know, both of American origin, and quite closely
related. 'The names are likewise thought to be of Indian origin.
The Senecio, a little common clustered flower related to the sun-
flowers, is so called from Senex, Latin for an old man, because its
petals soon drop, leaving a comparatively large, hard, bald center.
Aster, with pointed petals, is from astra, Latin, you know, for
star. I wondered as a child how any one could think the fox-
glove looked like a glove. It is a corruption of the old Anglo-
Saxon glew, bell, and a bell the flower is. Columbine is from
columba, a dove, and its scientific name, aquilegia, is from the
Latin aquila, an eagle. Does it not look like doves around a
dish, or the Roman eagles around their standard? Cranebill has
a seed with a long projection or awn. Its aristocratic cousin, the
geranium, has something the same seed, and gets its name from
the Greek geranos, a crane. 'This awn expands and contracts,
according to moisture present, screwing to the left when dry and
to the right when moist, but never digging itself a hole and seed
bed. Some flowers have little combs to card from the visiting
bees pollen fallen on them in other flowers. Some have a sticky
surface to catch it. The children who study these things may
make the future wheat and corn breeders.

The helpful toad and the pestilent mosquito are easily studied
in their various transformations. That there was not a case of
yellow fever in Havana the summer of 1901, first exemption in
a century, it is said, shows what a study of mosquitoes, drainage,
etc., has accomplished. 'The spider, too, is everywhere, and some
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scientists rank him near the birds, as a destroyer of harmful
insects. ‘They are rarely poisonous, and I never allow one killed.

Many teachers read aloud to their pupils. Instead of stories,
I would suggest that new book on the horse, by Dr. Curryer,
assistant superintendent of Minnesota Institutes. Good judges
have wished it was in every schoolroom, as it is a regular kinder-
garten system for horses. Prof. Hayes of the same state is
preparing an agricultural reader. I once used a zoological
reader in a Mississippi school, and know how much the children
thus learn about animals.

The circulating library and the central school will powerfully
aid agricultural teaching, the former by furnishing helps to both
teachers and pupils, and the latter by providing instructors for
special departments, instead of one poor maid-of-all-work in the
schoolroom. Fach Wisconsin district is encouraged to provide
by entertainment, subscription or tax, a permanent library of
books of reference. In addition there is the state library, divided
into sections, each of which stays a few months, then passes to
another school, and is replaced. Minnesota has passed a law
permitting and encouraging the union of several districts in one
central school. Illinois has been the pioneer of this. It gives
teachers a chance to fit themselves specially for intermediate, or
grammar or primary work. It gives pupils the stimulus and
competition of numbers. The children are gathered up by
drivers, to whom routes are let, something as to cream carriers.
The contractor for the children is under bonds to have a safe
team, to provide robes in winter, and to use no improper lan-
guage before the children, and is fined when he delivers his load
late. Country roads are so drifted in winter, many more chil-
dren can thus attend regularly than by the old method of walking
a shorter distance. The social features of the drive and school
will do much to relieve the bashfulness of country children.

A lady who heard me speak of this wrote me that in parts of
France, the children in turn bring and prepare vegetables, the
district provides a bit of meat for soup, and lessons are punct-
uated by the bubbling of the kettle as the warm dinner gets under
way. Is it too much to hope that when the central school
becomes general, some one living near will take the contract of
furnishing warm dinners, instead of the cheerless lunch? Or,
far better, cannot we then have, among our staff, one instructor
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who can teach by demonstration that plain, hygienic cooking
which is so allied to agriculture, because it, too, must study the
nature of foods? While cookery cannot proceed on wholesome
lines unless it includes a knowledge of the production and ele-
ments of food, good food goes farther. It helps drive away
alcohol. It has been said some men put the devil of strong drink
into them to drive out the devil of indigestion.

The same lady wrote me of a country school with a Gypsy
queen festival, a May queen crowning, and other simple plays
enacted out-of-doors, having the natural setting somewhat on
the order of our college campus representations of “As You Like
It,” or “Midsummer Night’s Dream.”

At least let every district or teacher own a good microscope
and field glass. They will be more useful than a tellurion. A
clerk, according to a newspaper story, was endeavoring to pass
a civil service examination. Asked how many miles away the
sun is, he said he did not know, but was sure twas not near
enough to interfere with his duties. These topics I have tried to
suggest are very near. ‘“The word is nigh thee, even in thine

i

own mouth.” ) ,
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ADDRESS OF WELCOME.
By Alderman E. C. DoNWORTH.

The unexpected absence of Mayor Chapin makes it necessary
that the honor of addressing you fall upon one of his council,
and, ladies and gentlemen, it is an honor to address the members
of this board, representing, as they do, the oldest, the most
important, and perhaps the only independent profession. It is
an honor to the city of Bangor that you are here to-day, because
it is a virtual recognition that this section of the State takes a
great interest in the affairs of your association, and that it is
ready and willing to bear the burdens which are incident to the
carrying on of your organization. The eastern section of Maine,
and more particularly Aroostook and Penobscot counties, while
they seem to have their attention mostly taken up with lumbering,
yet take a vital interest in the affairs of agriculture. Bangor,
lying as it does in the lap of Penobscot county, and being blessed
with the presence of so many dairymen, so many farmers, takes
a great interest in the Maine Board of Agriculture. Not only do
the people at large take an interest in you, but they also by their
representatives in Augusta, have taken measures to protect your
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interests. 'T'o that end there are upon our statute books provi-
sions for the protection of the manufacture and sale of milk,
butter and cheese. It is only by the rigid enforcement of these
laws, and by the intelligent co-operation of the merchant, the
mechanic and the farmer, that those monuments, silent though
they be but to my mind terribly eloquent, the abandoned farms,
which we now see existing throughout Maine, can be made to
blossom like the rose. It is the duty, it is the province of the
Maine Board of Agriculture to protect, to rejuvenate, these
abandoned farms. And so Bangor, recognizing that whatever
is done here by you is for her interest, is for the interest of
Penobscot county, is for the interest of the whole State, makes
haste to welcome you here to-day, to offer you the hand of fel-
lowship, and to express to you her sincere gratitude that you are
here with us. Ladies and gentlemen, representing his Honor, the
Mayor, and in behalf of the citizens of Bangor, I extend to you
our sincere thanks for your presence and offer you the freedom
of the city. Bangor is yours, her public buildings are yours.
She regrets very much that you have come at so unpropitious a
time of year, but she makes haste to assure you that her welcome
is much more warm and cordial because of the inclemencies of
the weather. We hope that your visit among us will be pleasant
and profitable, that your departure may be a cause for regret, and
that you will visit us again as soon as possible.-

CraRrLEs S. Prarr, President of the Bangor Board of Trade.

After having listened as you have to the words of welcome on
the part of the city by Alderman Donworth, it seems to me that
you must be assured that your lines for the present are cast
among friends. It becomes my very pleasant duty, in behalf of
the Bangor Board of Trade, by whose invitation you are holding
your annual meeting in Bangor, to extend to you a most sincere
and cordial welcome. We welcome you as a Board of Agricul-
ture, we welcome you individually, but we welcome you more
than all for the purpose for which you have met, that is, the
uplifting to a higher plane of the agricultural interests of the
good old State of Maine. We are coming to realize to-day that
Maine is a State of wonderful resources, not only in its timber,
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as we have felt during the years of the past, not only in its grand
old hills of granite which are the entailed wealth of this State,
not only in its forests and streams which entice to our midst the
men who are interested in hunting and fishing, but we have come
to realize that the State of Maine stands not far behind any other
state in its agricultural resources. So I say we welcome you
because you have come here for the purpose of educating and
elevating those of our fellow citizens who are connected with the
farming interests of this State, that they may live after a more
exalted condition in the future than they have in the past. We
cannot go out and look upon broad fields of wheat and corn as in
the states of Illinois, Ohio, Indiana, or some of those grain rais-
ing states, but we can go out and gaze upon the hillsides and the
meadows, where we find as fine grazing as can be produced in
any state in this Union, and from that comes the best milk, the
richest cream, the finest butter that can be produced in this coun-
try. I am sure that your aim is that the farming interest of this
State shall be guarded and educated in the line of producing the
very best from the very best material. Simply to own a few
acres of land, as in days gone by, with a house and barn upon it,
does not to-day signify what it means to be a farmer in the truest
sense. 'The time has come when business men realize that farm-
ing is a business, and that to do farming with success you must
do it as a business man would do his business. You must see to
it that your sons and your daughters who are to follow you in the
line of your business,areeducated for farmers. The time has been
when to be a farmer seemed to be something that perhaps was
not up to the standard of what man might attain; but as I look
upon the honest farmer who is striving to the best of his ability
with the mind that God has given him, to educate his sons and
daughters that they may produce the best that it is possible to
bring from the soil that God has given them, then I say he is
occupying one of the most exalted positions that comes to man.
I honor the farmers of this State, because I know that they are
a class that has not a superior in any line of business or profes-
sion. Members of the Board of Agriculture, we extend to you a
most sincere and cordial welcome, because we believe you come
into our midst with the spirit and the determination that you wilt
be helpful to the good old State of Maine. We welcome you to
all that we have. In behalf of the mayor, Alderman Donworth
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has given you the freedom of the city. In behalf of the board of
trade I give you the liberty of all that the board of trade has.
Make our rooms your home while in Bangor ; and if there is any-
thing which the board of trade can do to make your stay a pleas-
ant one, we will endeavor to do it. We sincerely believe that this
meeting will prove of great profit and interest, and hope that you
will go from us with the feeling that you have indeed been
among friends, and that you have received that benefit for which
you hoped.

RESPONSE.
By Secretary B. W. McKEEN.

I am very glad indeed to stand here and for a few moments
testify to my appreciation and my gratitude. as a representative
of the Board of Agriculture, for the kindly, sincere and eloquent
words of welcome that have been given us by the representative
of the city and by the representative of the Bangor Board of
Trade. [ believe that it counts much for progress in our busi-
ness, in our profession as farmers, when we see the lines that
formerly have divided the country from the city and the village
gradually being obliterated, and each and every man coming
closely in contact with his neighbor. I believe that very much of
the education that has come into the farmer’s life has been of
value to him simply because it has had a tendency to break down
these old, imaginary barriers. The farmer, although he repre-
sents the foundation business of our State and of our country, is
not alone responsible for its prosperity. Very much of the pros-
perity of this country depends upon the genius, the enterprise
and the progressive spirit of the people who are investing their
money in our railroads, both steam and electric, in our manu-
facturing plants, in our lumbering operations, and in our quarry-
ing. And I believe it should be a part of the province of our
agricultural teachers from now on, more than ever before, to
teach that each is dependent upon all, and that as one industry
prospers all other industries prosper with it. It is exceedingly
pleasant for us to meet here in this Queen City of our State, a city
surrotunded by good farms and good farmers, a city filled with
business men and business enterprises, a city of great achieve-
ments, to hold our fourteenth annual dairy meeting. It was

5
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pleasant to us that the Pomona Grange of this grand old county
of Penobscot should take such an interest in this meeting as to
join with the Board and to offer special prizes for exhibits along
the various lines in which we are laboring at this time. It does
seem to me that we have met here under the most auspicious cir-
cumstances, which, if we lend our minds and hearts to our work
cannot help to bring to us success. I believe that we are particu-
larly fortunate in the speakers who are to address us. Of course
we are all familiar with our home speakers, and we all delight to
listen to them, and we are glad as they increase their funds of
knowledge and broaden their means of information. And we
have also speakers from three other states, in different parts of
the country, men who are eminent in the profession of dairying,
and I hope that our farmers will be able to carry home thoughts.
from them that they shall put into their work and that will be of
great assistance to them in the future. In closing, I sincerely
thank the members of the city government and the representa-
tives of the board of trade, both personally and for the Board of
Agriculture, and for all who are interested in this meeting, for
the welcome which has been extended to us.
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THE AYRSHIRES, GUERNSEYS AND JERSEYS AT
HOME.
By Prof. G. M. Gow#Lr, Orono.

We are all aware that there has been a wonderful advance
since we commenced the work of dairying, and not the least of
that has come from the great change that has been wrought in
our dairy stock. When we left our beef raising, as we did 30
years ago, and undertook dairying, we commenced that work
with a very inferior class of animals, animals that had been used
for beef production and for work on our Maine farms, and it
was very difficult indeed to get a sufficient quantity of milk and
butter from those animals to make the work remunerative.
So, in the first place, we had to build up and improve our
dairy stock, and we did it by taking for a foundation that
old, native New England stock that had lived and starved as our
fathers did, here in the woods. Now while we have bettered the
condition of those animals by better care, better feed and better
handling, we have not relied wholly on our own work but have
reached out to other countries and brought in the blood of those
breeds of animals that were adapted to milk production. We
have made use of the work that other men have done for zoo
years preceding us, and brought in these animals and bred them
to our old native foundation stock that had a strong constitution
and a great deal of vitality. We have grafted this producing
blood upon the old native stock in just the same way as we graft
the improved varieties of fruit upon our native apple trees. We
have probably in New FEngland today a class of dairy animals
not excelled in any other section of the country, and it is because
of the intensive work which we have practiced. The first dairy
breed was the Ayrshire. She was brought to Canada first, and
was brought there in great numbers because of the close sym-
pathy with the mother country. Now the Ayrshires at home are
treated very differently from the Ayrshires when they arrive in
this country, or from the cattle which we have here. The Ayr-
shires at home are kept out in the open air much of the time.
We are doing our dairying here in New England under extreme
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conditions. We are trying to farm through six months of the
year when we must give our animals summer conditions in order
to get fair returns; so we put them in warm barns and attempt
to furnish summer conditions. The Ayrshire cattle in their
native country are in a comparatively warm climate, for those
old English and Scottish lakes have not frozen over for seventeen
years. At home they are able to run out in the pastures during
the entire winter, with the exception of a few days at a time.
The necessity for close housing does not exist, and it has never
been practiced as we practice it here. They have stone barns,
with no glass windows, rudely lighted and ventilated from the
open doors. The cattle are kept there only during the nights
and during the cold, rough storms, and even then the doors are
open to the South, so they have good ventilation. The Ayr-
shires are confined to about two counties, Ayrshire and an adjoin-
ing county, covering perhaps a radius of fifty miles. All over
England and Scotland each breed has its particular place and
stays there. This does not hold true of the Shorthorns, because
they are known all over England and are kept almost every-
where, but the Ayrshires are confined to one locality. A part of
the country is rolling, much like New England, and a part is very
flat and level. The soil is a reddish sandy loam. The land is
very high priced, the rental being from five to ten dollars per
acre. I have in mind one Scottish farm, now in the hands of the
grandson, formerly owned by a man who was the first mover in
the establishment of the Ayrshire Herd-Book. It is a farm of
three hundred acres. The man has seventy-five Ayrshire cattle,
and is buying this season 200 mountain ewes and breeding
them to Leicester bucks, so that this farm is carrying an
equivalent of 150 cows. He pays a rental of $1,400 a year
for the three hundred acres. His work is quite intensive.
He is fertilizing his pastures by the use of commercial fertilizers
each vear, using one-half a ton of slag per acre, costing about $10
a ton. His cows are fed on those pastures from early in the
spring until cold weather in the fall. Then they are taken to the
buildings and fed hay and roots. The cows on that particular
farm calve in the spring and go dry in December. The milk is
made into cheese during the summer. On other farms the cows
are milked for ten months. 'This is an ideal Ayrshire herd.
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There are also on this farm some twenty two-year-olds, twenty
or more yearlings, and twenty to twenty-five calves. The cows
are turned out in the yard each day and fed as I have indicated.
They are given no grain during the winter, and the two-year-old
and yearling heifers are kept on the hills, having a chance to run
under the stone sheds, but not being tied up. When the weather
is bad or the snow too deep for them to graze, they are fed some
hay. They are given no roots but are given two or three pounds
of oil cake per day, and they grow grandly. The yearlings are
treated in much the same way, but the calves are kept in yards
near the home and are fed a small quantity of hay. The Ayr-
shires are never closely confined.” They have almost the same
shaggy look that the Highland cattle have, and there can be no
question but they are the descendants of the old Highland stock.
The one impression they gave me was the capacity to work.
Those animals have large barrels, they can carry a great deal of
food, and they have strong constitutions, never having been con-
fined. They have an immense amount of vitality, and have the
capacity to convert food into milk. They also have grand
udders. The old difficulty that the Ayrshire used to have with
us of short teats surrounded by the long hair on the udder has
been entirely overcome among the better breeders. The cattle
have good teats, well placed, large, square, flat udders and the
typical milk form, and are large milkers. One Ayrshire cow I
have particularly in mind that yielded last year over 10,000
pounds of milk, and her yield of butter when she had been in
milk eight months was one pound and a fraction over, per day.
The Swedes are coming there and buying the stock to quite a
large extent, and carrying it back to Sweden. In the lowlands in
some places the cows are milked harder than on the farm of
which I have spoken, but they are always given this same amount
of freedom. 1 think we never introduced any breed to the dairy
stock in Maine that did more good than the Ayrshires. They
have been bred for a long time, and they are prepotent. Wher-
ever we find the least strain of the Ayrshire we find this peculiar
marking,—the brown spots on the white or the white spots on
the brown.

The Jersey stock, which we regard as the foundation of our
work, was raised under different conditions. They were raised
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in a milder climate, and made greater pets of. I want to call
your attention to the conditions under which the Jersey cows have
been raised. Lying in the British channel, seventy miles from
England and fifteen from France, are the two islands of Jersey
and Guernsey. They are low lying islands, they are rather rough
in their formation, and they have been terribly swept by the
winds. In order to overcome this great exposure, away back in
the past somewhere they built earth walls around every one of
their fields. The fields are small, not more than two or three
acres in extent, and around these and up and down every road are
these earth walls, three feet wide, five feet high and one and one-
half feet at the top. Now they are thickly covered with sod, and
growing out of those earth banks are hedge plants, bushes and
even trees. And, by the way, the hedges in Jersey and Guern-
sey are not pruned much. They are allowed to grow at will, and
consequently this growth has gone up from four to fifteen feet or
more, so that the whole island is divided up into little fields sur-
rounded byearthwalls and hedges and bushes,and it is completely
sheltered from the wind. This protection is a great advantage to
the growing of crops there, and it gives a grand opportunity for
the animals to lie in the sunshine. The farm buildings are also
sheltered in this way. It is one of the cosiest sights. Sheltered
thus, so that they are able to run out of doors so much of the
season, the Jersey and Guernsey cattle have been developed under
very different conditions than those on the Scottish Highlands.
The way the Jersey cattle are treated there is very different from
the way we are treating them here. There are stone barns
covered with tile or slate with no windows except little openings
in the wall hardly large enough to force your arm through, but
the doors open to the south. These barns are surrounded by high
stone walls. The animals are fed in the yards during the rough-
est of the weather, but for the most of the winter they are tied
out in the open air. During the summer the cows never go to
pasture, but are tied out with a rope about twelve feet long and
a chain that circles around the horns. As soon as the grass
starts in the spring they are tied out in that way and kept there
until the cold weather comes in the fall, and during mild weather
in the winter they are also tied out. 'The forage is not cut, but a
peg is driven down, to which the cows are tied, and this peg is
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moved three or four times a day, according to the density of the
growth and the amount of food the animal can get. The cows
are watered in the field and many of them are milked in the field.
Others go to the barns and are milked and then led out again.
With this treatment the animals are kept in the open air much of
the time and have a good amount of hardihood. As to the inten-
sity of the work, the little island of Jersey, which is only about
forty square miles in area, annually sells one and one-fourth mil-
lion dollars worth of potatoes. The Jersey man gets his money
from raising potatoes for the English markets. The yield of
potatoes is from 300 to 500 bushels per acre and they bring from
seventy-five to 100 pounds, or from three to five hundred dollars.
The land is fertilized with cattle manure, with chemicals, and
largely with rockweed and marine manures that they get soreadily
there. The land is worth from one thousand to twelve hundred
dollars per acre and rents at from forty to fifty dollars per acre,
but I am glad to say that but little of this land is rented. It is
mostly owned by the people who live on it. And the Jersey people
are very different from the English and Scotch. They are bright,
and will look you in the face, answer your questions quickly, talk
with you and show that they are people who live on and: work the
land they own. 'Three-fourths of the land is owned by the
workers, and on the other one-fourth rent is paid. 'They are
working high priced land and must get money somewhere to pay
the rent or the interest. Their dairying, or rather their butter
making, is not of a particularly high type. They are not using
the best methods, but yet they are making a very good quality of
butter on both islands. Tt is nearly all sold at home. Their
cows are not fed on the great grain rations that we feed. They
are fed freely on succulent foods, especially on the red clover in
bloom. When we were there the fields were completely in bloom,
and the animals were feeding it down very closely, so there was
no food wasted. The open air is given to the Jersey in her native
home, that which we have taken from her. We breed the Jer-
seys here, and cross them with our animals, and, living in this
cold climate, we have to put them into barns to get them to do
reasonably well. We have kept them shut in during the winter,
and you know very well the results. We have many herds that
are entirely satisfactory, but we have many other herds that have
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broken down. It is the boast of the Jersey and Guernsey people
that they never knew a case of tuberculosis on either of those
islands. How true this is I cannot say, but if it is so, what is the
reason? Because the disease has not been brought on by the
close confinement which we are giving our animals. We must
in some way avoid close confinement and lack of exercise which
our animals are having if we would maintain them and have
them last and produce as they should for us.

Regarding the value of the stock there at home, these people
are working under high pressure, they are thoroughly alive to the
importance of the work they are doing and the value of their
stock for foreign markets, and they are trying to breed what
foreigners want. In the main they have not practiced inhreed-
ing very much, but for the sake of fixing certain families they
have to a certain extent. As a rule they are very pronounced
against inbreeding, keeping the matter of constitution closely in
mind. The parishes on the island are comparatively small.
There are eleven parishes, and each one of these has its
exhibition every year, where the people come together and
prizes are awarded, and then the Royal Society is over the
entire island. All of the winners in the parishes may com-
pete for the Royal awards. It was surprising to me to find
the people in one parish so thoroughly familiar with the people
in every other parish, discussing the merits of the animals freely.
It was very plain that the people in the entire island, and the same
held true in Guernsey, were thoroughly familiar with what each
other were doing. I put my hands on their best animals and on
their poorest ones, and tried to find out what they were doing as
compared with what we are doing, and this is the lesson that
came home to me every time: They have a stronger class of ani-
mals than we have. Their Jerseys are larger, they are better
developed, they have more constitution than our animals. I sup-
pose a large part of that has come from the fact that they reject
the poorer animals and save only the better ones. We here have
been trying to push our work along, and had to raise both the
poor and good animals in order to get enough to go around. We
must abandon that line of work. Then they have kept the cows
out in the open air so much of the time that they have preserved
their vitality and constitution. I do not mean to tell you that
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they have better animals than we do, because I do not think they
have, but more of their animals are good than are good with us.
They are feeding only moderate grain rations and they are giv-
ing succulent foods throughout the year. They are milking the
cows for ten months of the year. The first lesson that we
learned was that we must not have cows boarders. They must
give milk all the year around. If a cow went dry very long
nobody wanted her. This came near ruining our cows. We
have sapped them of their vitality, and the calves are born
physical weaklings. But when the cows are allowed to go dry
two months, as is practiced by all of the Jersey people and the
better breeders here, the calves have more constitution. Again,
they are raising so many vegetables that they do not feed a large
amount of grain. They grow succulent foods and feed them
from the fields in the summer and harvest them for winter feed-
ing. They are raising a large amount of parsnips. While they
are excelling in certain directions, they are doing a great deal
of their work in a crude, heavy way. The parsnips and the beets
are sowed on well prepared land by hand, broadcast. There are
no rows at all, but they go out into the field and hoe over the
entire surface, leaving the plants about seven inches from each
other. We have not time to do that. We put in our horses, and
get pretty nearly as good results. But it will be a long time
before they change their method, because they are slow to change.
They grow from 1,000 to 1,400 bushels of parsnips per acre.
The soil has been under cultivation for hundreds of years.
It has been deeply tilled and the parsnips run down deep and
grow very large. An acre there is about one and one-tenth acres
here, if I remember rightly. They feed parsnips first, during the
fall months and early winter, and then carrots and later beets.
They save the beets by putting a little straw or chaff on the out-
side. In this way they carry them through the winter and have
them to feed in May, June and July, and even to the middle of
August.

The prices of the Jersey cattle are extremely high. The peo-
ple know that the foreigners are ready to pay for them when they
can get what they want. Mr. Cooper of New York, who has
imported so many animals, is buying about all that are being
brought to America. I do not think Mr. Cooper is buying ani-
mals of the greatest producers, but he is buying animals from
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certain fashionable families, and cornering those families, and is
able to obtain high prices, as he has on Golden Iad stock in this
«country. The cows sell ordinarily at from eighty to 100 pounds
-or from four to five hundred dollars, those that are good enough
to go away from the island. When an animal has won in the
Royal Society and the stock is exceedingly popular, they will ask
$1,500 or $2,000 for it. 'T'wo-year-old heifers that are in calf,
and are to breed within six months are worth from eighty to 100
dollars, if they are not prize winners. So you see that animals
are very high priced there, but not very many sales have been
made in recent years. They do not breed their heifers until they
are two and one-half years old, and this is where we have made
our mistake. Because the Jerseys and Guernseys were willing to
breed at an early age we have allowed them to do so, and have
made mothers of them when they were only half grown. This
has tended to dwarf them, and we have stock that is narrow and
peaked. If a heifer is kept until she is two and one-half years
old, she has growth, and although we have not stimulated her
milk organs, yet she has size and we are fairly sure of a cow of
sufficient capacity to do good work. We have not ruined her
constitution by over work.

Away back in the past these people took those rough Nor-
mandy cattle and by their treatment of them, the women leading
them out from the barns and carrying water to them at noon, and
milking them, many of them, three times a day, they have made
pets of them. While having bred them for this special purpose
of milk production, they have so refined them as to make them
nervous, but have left them with their vitality and constitution
because they have kept them in the open air.

The people of Jersey and Guernsey live in little stone
houses and the most of them are clean. They are a tidy people.
It is the coziest country that I ever saw. The Jersey cow came
to us from good associations. They feed no silage, and grow no
corn. I saw only two patches of corn, and those were in gardens,
either in Jersey or Guernsey or in Scotland. There is not much
difference as to which of these breeds sell at the higher price.
Certain families that are bred for the purpose of making sales to
American breeders may sell high in either breed. One cow that
I was particularly interested in was seven years old, had been in
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milk 280 days, and then gave one pound and eight ounces of but-
ter per day as an average for a week. She was offered for sale
at eighty pounds, a little less than $400.

I was interested in the way in which these cattle are loaded for
shipment. They were making a little shipment to Canada.
They had a cage made just large enough for the cow to walk into.
‘She was led up and walked in as though she was walking into a
stall, and the door was fastened behind her. The cage was lifted
up in the air and she was swung over the hatch of the ship and
lowered down into the steamer. At the other end of the route
she was walked into a stall and tied there. 'The animals are
treated very carefully.

Ques. Do you think it is a good idea to keep cows in the barn
all winter without exercise? Many writers claim that a test has
‘been made and those that had the exercise did not do so well.

Ans. They may not do as well for the time being, but you
-~cannot violate the laws of nature without finding trouble sooner
" wor later. Shut your boys or girls in and for a time they may
thrive, but sooner or later they will pay for it. Our cows must
‘have exercise and good, pure air, and how are we going to bring
this about here in Maine. How can we pursue a specialty and
still maintain the quality of our stock? I think we must be con-
tent with a little less income from them, and we must provide
ventilation. The little openings called ventilators are not suffi-
«cient. The ventilating shaft must run up to a high point, and it
must be large so as to carry up a large volume of air. Make the
<himney tall enough, running up the wall, following up the roof
and there terminating. It will carry off a large volume of air
if it is tight. ‘There must be no openings up and down the sides.
Put several of these ventilators up and down the tie-up, and then
‘provide some means for giving the cattle some exercise each day.
They should not be exposed in the wind or stand too long in the
-cold, so that they will use too much of their food to produce heat,
but give them some pure air and exercise.

Ques. Would you have the ventilators in front or behind the
cattle, or on both sides of them?

Ans. I would have them where it was convenient to place
them, not having the animals in a draft. If you have no open-
ings around the walls, let the ventilators open where they will
and there will be no draft.
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Ques. You think that even in cold weather the cows should
be turned out?

Ans. I would not turn the cows out to slip around on the ice
and wrench themselves, or to stand in the snow, or in extremely
cold weather, but there are very few weeks when there are not
several days when they can go’ out in the sunshine for a little
time, not long enough to get chilled.

THE GUERNSEYS AND JERSEYS IN MAINE.
By Joux F. BUKER, Bowdoinham.

One of the most progressive ideas of the times is that of the
rearing of thoroughbred animals. We find that a different class
of people have come upon our farms. They are making a study
of the animal; they have got to be intelligent men. The old fire-
sidé farmer who did the work by manual labor has passed éway,
or is to pass away. We find that it is the intelligence of our
farmers, not musclar strength alone, that is needed.

This is a broad question, this question of Guernseys and Jer-
seys in Maine. Of course we mean Herd Book animals. What
is a Herd Book animal? We mean an animal with a pedigree.
What is a pedigree? It is nothing more or less than the family
record ; the same as you have of yourself in the family Bible.

In the breeding of registered stock, as in any other branch of
farming, it is very essential that the first principles be correct, for
if they are not we shall surely fail. Right here, in my judgment,
is where a good many people who have tried thoroughbred stock
have failed.

There are quite a large number of Jerseys in Maine, some
extra good ones, and some, I am sorry to say, that are very poor.
Perhaps a little history of the early importations would be of
interest to some of you.

“William S. Grant of Farmingdale was one of the first, if not
the very first to introduce and breed the Jerseys in this State.
His stock was purchased in 1852 or ’53, of Samuel Henshaw of
Boston, by whom it was imported from the island of Jersey.
The bull Old Duke (which figures quite largely in the pedigrees
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of many of the early Jerseys kept in Maine) was purchased by
him of Mr. Henshaw, also one or two heifers.

The Jerseys introduced into Winthrop by the late Dr. E.
Holmes, were the bull Butter Boy and cow Pansy 3d, both
obtained of Mr. Henshaw; the latter having been imported by
him, and the former from imported stock. ‘The bull was brought
into Winthrop in July, 1855, and the cow Pansy 3d in August,
1856, being then three years old. The sire of Pansy 3d was
Sailor Boy, her dam Pansy. At the time these animals were
introduced into Winthrop, but very little was known of the breed,
and the plan of introducing them into this State was ridiculed
by many as a wild and visionary one. In 1856 Pansy 3d dropped
Jessie Pansy, whose sire was an imported bull belonging to Mr.
Henshaw, and was the first pure blood of this breed dropped in
Winthrop. When ten years old she was sold for $175, and went
to Albany, N. Y. Pansy 3d dropped seven heifer calves in suc-
cession, some of which have ranked among the best cows in the
State. Buttercup, calved in 1854, was one of the famous Jerseys
in this part of Maine. She was imported in her dam from the
island of Alderney, by Mr. Thayer of Brookline, Mass., and was
afterwards owned by the late Dr. Holmes and by him sold to
A. Robinson of Winthrop. Afterwards she was again sold to
Massachusetts, at the age of 16 years. Her stock was superior,
and, a good authority says: ‘Four quarts of her milk would
make a pound of butter; and she was not dry for a number of
years—making seven pounds of butter per week from the time
of going to the barn up to the time of calving.” Lilly, imported
by George Brown of Boston, was purchased by Greenlief Smith
of Winthrop, in 1863, and was one of the best butter cows ever
brought into the State, having yielded 1734 Ibs. of butter per
week. Fanny 2d, owned for a number of years in Winthrop,
made 16 ibs. of butter per week. At the age of ten years she
had been dry but a few times, and farrow but once, and had given
from four to six quarts per day at the time of calving. Lloyd
H. Snell of East Winthrop was at one time largely interested in
the breeding of Jerseys, and owned the cow Victoria Pansy
which was from the Henshaw stock ; and also the cow Buttercup,
of which mention has been made. Tn and about Winthrop and
other sections of our State, the Jerseys bred from the above ani-
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mals have been largely disseminated, and the cows have had a
somewhat noted record as milkers. They have been sold at high
figures, and even some grades have brought from $100 to $150.
For pure bred cows sales have been made at $150 to $240 each.
In 1870, Mr. A. Robinson sold some animals, which were takem
to Nebraska, and others were sent to Massachusetts, Vermont,
and New Hampshire. In 1872 one car load of fifteen pure bred
Jerseys were sent to Denver, Colorado, having been purchased
by Rev. W. Scott of that place.

The first Jerseys owned in Sagadahoc county were purchased
in 1859, by Rev. S. F. Dike of Bath, of Mr. Grant of Farming-
dale; and subsequently Mr. Dike sold animals to Hon. C. J. Gil-
man of Brunswick and M. E. Rice of Stetson. About the time
that Mr. Dike purchased his animals of Mr. Grant, Maj. Thomas
Harwood of Bath imported two cows and a bull from the island
of Guernsey, which were bred with care for some years, and dis-
seminated scmewhat throughout that section of the State.
George Sampson of Bowdoinham, some years since had a herd
of five or six Jerseys, obtained of stock purchased of Thomas
Motley of Roxbury, Mass., and bred to the Harwood bull before
spoken of. James W. North, Jr., of East Jefferson, purchased
his first cow of P. T1. Holmes of Augusta (a descendant of the
Henshaw importation) and a bull of Dr. Boutelle of Waterville.
He also purchased other animals of Dr. Boutelle. G. J. Shaw of
Detroit commenced his breeding operations with this breed of
stock in 1866, by purchasing animals of M. E. Rice of Stetson
and A.Robinson of Winthrop, the latter being the bull Champion,
descended from the Henshaw blood. In 1871 Mr. Shaw pur-
chased the cow Clover, (recorded in the Jersey Register of the
Association of Breeders of Thoroughbred Stock, No. 270), and
also other animals from other parties, with which he kept up his
breeding operations until the fall of 1872, when he purchased the
bull Nutshell, and two heifers, of Col. G. E. Waring of the
Ogden Breeding Farm, Newport, R. T, all the animals being
recorded in the Register of the American Jersey Cattle Club.
The “Millbrook Herd” of Dr. N. R. Boutelle was commenced in
1865, by the purchase of animals in Winthron which descended
from the Dr. Holmes or Henshaw stock. “T‘he animals,” savs
Dr. Boutelle, ‘not meeting my expectations, and having no evi-
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dence of purity of blood, were disposed of the following season.”
‘The next purchase was of animals of doubtful blood, although
reputed to be thoroughbred. Being satisfied this was not the
proper course of breeding to establish a herd, Dr. Boutelle pur-
chased a bull and two cows in 1867 of C. Wellington of Lexing-
ton, Mass. One of the cows was subsequently sold to the Insane
Hospital at Augusta. In 1869 animals to increase the herd were
purchased of Col. Waring of Newport, R. 1., and also of F. E.
Bowditch of Framingham, Mass., from stock of his own selection
on the island of Jersey. Subsequently some of these animals
were sold to H. H. King of Calais. Some choice animals were
in 1870 obtained from the herd of Thomas Motley of Jamaica
Plains, Mass. ; and in 1871, Dr. Boutelle visited Canada and pur-
chased six animals from the famous herd of S. Sheldon Stephens
of Montreal.”

I wish to say a few words in relation to the Maine State Jersey
Herd Book. We find that the last volume, No. g, issued this.
year, brings the published work of pedigreed animals up to 5299.
There are some of these owned in nearly all parts of our State.
They have become quite noted for their dairy qualities, a goodly
number of them having produced over fourteen pounds of butter
in seven days.

There are also some quite noted herds of A. J. C. C. Jerseys
in Maine, new importations coming into the State nearly every
year. 'This year is no exception to that rule. I know of two
one-year old heifers and one cow being brought into the State
at a cost of over $800.00.

The Jerseys in our State compare favorably with those in
adjoining states. Especially is this true in the matter of produc-
tion. While we have never bred a Mary Ann of St. Lambert, a
Merry Maiden or a Brown Bessie, yet quite an amount of this
blood is owned in Maine to-day.

At the New England fair at Rigbhy Park, Portland, in 1895-
06-97-08 we found that the Jerseys here in Maine stood well in
competition with herds outside of our State. We also note that
in the Sweepstakes cream test for five cows bred for butter Maine
won the $50.00 prize each year and this in very fine company.

We find there have been registered in the A. J. C. C. Herd
Book about 200,000 cows and about 70,000 bulls. We know of .
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one county fair held in Maine where eighty registered Jerseys
were on exhibition.

Now as to their cousins, the Guernseys: Up to October 1,
19oI, there had been registered in females about 14,000. There
are probably not more than seventy-five registered Guernseys
owned in Maine to-day. It is a breed to which popular attention
has been called in recent years and in my judgment it is deserv-
ing of a higher place in public estimation than it has formerly
held. Until the year 1901 no breed was so little known by the
dairymen of our State. At the Pan-American Exposition there
were four herds of five cows which averaged for a full year from
450 to 554 pounds of butter, or an average for the four herds of
488 pounds. Six cows in single classes made records of from
504.5 to 9I2.5 pounds of butter, or an average of 689.03 pounds.
And yet, notwithstanding such strong claims upon the attention
of the farmers and breeders, there are very many people in our
State who have never seen a registered Guernsey cow, and there
are a vast number more who have never seen their milk or butter.
It is a characteristic of the-breed to produce the deepest colored
milk and cream, and the most golden colored butter.

The most remarkable characteristic of the Guernsey is the rich-
ness of the animal. It is seen in every point. The hoofs are
like tortoise shell, the skin soft and of a yellow golden tint, and
the inside of the ear is still more highly colored. In form they
are larger than the Jersey, showing more length between hip and
shoulder, with large, deep barrels. They are as strong and vig-
orous as the ordinary cow, and are capable of taking care of
themselves in the common herd.

The Guernsey is eminently a dairy cow, and pre-eminently a
dairy cow for the practical farmer. The weight is from goo to
1,400 for cows, and 1,700 pounds and over, for bulls. The num-
ber of Guernseys is so limited that it must be many years before
large herds of thoroughbreds can be numerous. Hence the main
reliance of dairymen in this breed must be upon grades. Already
a demand exists which is not supplied.
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FERTILIZATION OF THE SOIL.

By Epwarp B. VoorHEES, Director New Jersey Agricultural
Experiment Station.

Farming is not a “hit or miss’’ business; it is a business that
is controlled by law, that is based upon certain principles that are
eternal and unchangeable, and which must be understood and
observed if made successful. We are a country so rich in natu-
ral resources, so abundantly are we blest by soil and climate, so
large are our areas, and so relatively little the demands upon us
for genuine effort in the matter of increased production, that it
is just beginning to be realized that the possibility of a shortage
of any food supply is not improbable; that to meet the future
demands we must not only conserve our fertility, but take right-
ful advantage and use of artificial supplies of the needed ele-
ments, one of the most important of which (phosphoric acid),
fortunately we have in the almost limitless deposits in our own
country.

In the first place, it must be remembered, that fertilizers are
fertilizers only when they contain one or more of the essential
constituents of plant growth, viz: nitrogen, phosphoric acid and
potash, and which are liable to be exhausted from the soil more
quickly than the others, and in the second place, that these constit-
uents contained in such materials as nitrate of soda, sulphate of
ammonia, acid phosphate, ground bone, muriate of potash, etc.,
constitute plant food, and that their application to the soil will
contribute quite as much to the growthi of crops as the constitu-
ents already there and in many cases in a much greater degree,
because more readily obtainable by the plant. The chief diffi-
culty where satisfactory results are not obtained from their appli-
cation in soils deficient in available food, lies in the fact that the
person making the application does not understand the character
of the material that he is handling, or the characteristics of
growth and specific needs of the plant, whose growth he intends
to encourage. While, therefore, the value of a commercial ferti-
lizer is determined almost exclusively by the amount and form of
the nitrogen, phosphoric acid and potash which it contains, it

6
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does not follow that all soils or crops will respond equally to
applications of materials containing these elements, because the
needs of soils and the requirements of crops vary.

Soils differ in respect to their needs for specific elements, owing
either to their method of formation or to their management and
cropping. A sandysoil is usually deficient in all the essential plant-
food constituents—nitrogen, phosphoric acid and potash,—while
a clayey soil usually contains the mineral elements in abundance,
particularly potash. On the other hand, a soil very rich in veg-
etable matter is frequently deficient in mineral matter, while a
limestone soil is likely to contain considerable proportions of
phosphoric acid. These are the indications in a general way,
and they explain why it is that different kinds of soil that have
not been cropped differ in respect to their needs in reference to
the different fertilizing constituents.

Methods of management and cropping also exert an influence;
for example, soils of equal natural fertility may not respond
equally to uniform methods of fertilization, because in the one
case a single crop, requiring for its growth proportionately more
of one of the essential elements than of another, is grown year
after year, and it may be that the element required is the one that
exists in the soil in least quantity. On the other hand, crops
may be grown that demand but minimum amounts of the ele-
ment in question; hence its application to the soil for the one
crop may be followed by largely increased returns, while for the
other but little if any increase in crop is apparent.

In the matter of management, too, a considerable variation may
be observed. One soil may lose a large portion of its essential
constituents, because no pains are taken to retain for the use of
the crop the constituents annually rendered available through the
natural agencies of sun, air and water; while in another, by
means of careful cultivation, and the use of absorbents and catch
crops, the constituents made available are largely retained.

Crops also differ in respect to their power of acquiring food.
The legumes, a class of plants which includes the clovers, peas,
beans, vetches, etc., differ from other plants in being able, under
proper conditions, to acquire their nitrogen from the air, and
can, therefore, make perfect growth without depending upon soil
nitrogen. On the other hand. the various grasses and grains are
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not only dependent upon soil nitrogen, but they must have an
abundance during their most rapid period of growth, in order
to attain their maximum development. For the latter class of
plants, favorable results are secured from the proper use of
nitrogenous manures, while for the former class the application
of nitrogenous manures simply results in supplying an element
which could have been secured quite as well by the plant itself,
without expense. Illustrations could be multiplied, though per-
haps less striking than this, showing that the variations in crops
in respect to their power of acquiring food are really very great,
and a right knowledge of this fact has a most important bearing
upon the economical use of commercial manures.

Another point of importance, the understanding of which is
necessary in the adoption of an economical system of fertilization,
is that crops differ in respect to the relation that exists between
their fertility content and their selling price. In this respect they
may be divided into two distinct classes, first, those which possess
a relatively low commercial value, as the cereal grains, timothy
hay and cotton, for example, and which contain and carry away
when sold, a very considerable amount of fertilizing constituents,
and second, vegetables and fruits, which have a high commercial
or market value, and which contain and carry away when sold
from the farm a minimum amount of the fertilizing constituents.
Timothy hay, for example, will bring in average seasons from
$10 to $12 per ton, and it contains, on the average, fifteen pounds
of nitrogen, five of phosphoric acid and twenty of potash, while
a ton of potatoes will bring from $18 to $20, and contain on an
average 6.6 pounds of nitrogen, 2.4 of phosphoric acid and nine
of potash. That is, while the timothy brings but little more than
half as much as the potatoes, it contains more than twice as much
of the various constituents. It is, therefore, apparent that in the
fertilization of the first class, the cost of the application must be
carefully considered, in order to obtain a profit, particularly if it
is to be derived altogether from the crop to which the fertilizer
is applied, whereas in the second class, the cost of fertilizer is
not so important a matter from this standpoint; in that case
the important thing is to see to it that such a sufficient abundance
of all the constituents is present, as to provide for the highest
possible yield. Plants, too, because of their habit of growth and
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their object of growth, must be fertilized in order to meet their
specific requirements in this respect. It is not enough to know
that the crop will require a certain definite number of pounds of
the constituents to produce a certain definite increase, but it must
be known whether the habits of growth of the plant are such as
to require that these amounts of the constituents should be
applied, and also whether the object of the growth is to obtain
the ripened seed, or the succulent immature produce. A study
of the corn (maize) plant, for example, has shown that notwith-
standing it demands a very considerable amount of nitrogen for
its best development, its period of most rapid growth and devel-
opment is such that under average conditions of soil fertility,
it is able to obtain from soil sources a larger proportionate
amount of this element than the wheat plant, which makes its
most rapid growth and development during a different period.
That is, the corn makes its greatest growth during July and
August, the season of maximum warmth and moisture, which
encourages a rapid decay of vegetable matter containing nitro-
gen, thus providing it with its needs, while the wheat makes its
most rapid development during May and June, before the warm
moist season has arrived, and conditions are thus not favorable
for the change of nitrogenous matter in the soil into forms avail-
able to the plant. Again, many crops which are grown for their
matured products are relatively more exhaustive of the mineral
elements than of nitrogen, and, therefore, require a greater
abundance of these than if the object in their growth is the
immature plant, as in the case of many market garden crops; the
more essential constituents are then not the minerals, but nitro-
gen, as the presence of this element in excess encourages an early
and rapid leaf and stem growth. These considerations suggest
a system in reference to the kinds and amounts of fertilizers to
apply under known, though variable conditions.

It is obvious that owing to the many conditions that exist, only
suggestions can be made here, though it is believed that with a
careful study of the foregoing, they may be useful as a guide in
the adoption of a definite system, and for the purpose of illustra-
tion the following rotation is assumed: First year, corn; second
year, potatoes ; third year, wheat or rye; fourth year, clover and
timothy ; fifth year, timothy hay.
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Observing the habits of growth of these various crops, and
keeping in mind the fact that the object of the fertilization is to
obtain a profit, the following fertilization, which is in line with
the points previously discussed, is suggested. For corn, because
it is not a crop of high commercial value, and because it is a rank
grower, making its maximum development during the summer
season, and, therefore, able to acquire its nitrogen more readily
than the other plants in the rotation, the fertilization when the
yard manures are used, which is a desirable practice, may con-
sist mainly of the mineral elements, phosphoric acid and potash.
The amounts to apply on soils of average quality need not exceed
twenty-five pounds of the former and forty of the latter, which
may be supplied by 200 pounds of acid phosphate and eighty
pounds of muriate of potash, or 650 of kainit. Such an applica-
tion will provide for a very considerable increase in the yield,
as a crop of fifty bushels per acre will not contain more than
thirty-five pounds of phosphoric acid and fifty of potash. Of
course, where the land is light, or where no manure is used, these
mineral elements should be increased and nitrogen should be
applied, too, preferably in organic forms, as cottonseed meal,
tankage, or dried blood. Potatoes are a crop belonging to the
second class, and which, particularly if an early crop is desired,
must be supplied, not only with the amounts that are actually
needed in the formation of the crop, but with such an amount in
excess as to provide as far as possible against any unfavorable
conditions of season. Experience has shown that for early
potatoes a mixture showing a composition of :

Nitrogen .......cooiiiiiiiiiiiiiiii i, 4%
Phosphoricacid ........ ... oo il 6%
Potash ... ..o 10%

is a very desirable one, the nitrogen to be derived from the three
distinct forms, nitrates, ammonia salts and organic matter, the
phosphoric acid to be derived from superphosphates, and the
potash derived from sulphate of potash, if special quality of tuber
is desired, otherwise from the muriate. The amount to apply
may range widely, though the best growers have learned that
1,000 pounds per acre is, all things considered, better than a
larger or smaller amount. Because of the low content of fertiliz-
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ing constituents in potatoes, an increased crop only sufficient to
pay the cost of the fertilizer would leave a large residue, particu-
larly of the minerals, for subsequent crops. The application for
wheat, therefore, unless rapid soil improvement is a considera-
tion, may consist of from 150 to 200 pounds of dissolved animal
bone, or of a mixture of acid phosphate and dried blood, or
cottonseed meal, showing a composition of three per cent of
nitrogen and ten per cent of “available” phosphoric acid. If this
method is used, the hay crop, the fourth in the rotation, will have
at its disposal sufficient food to provide for a maximum crop,
while the fifth crop, the timothy hay, may receive as a top-dress-
ing in the spring, an application of 100 to 150 pounds of a mix-
ture made up of:

Nitrate of soda...................... 150 pounds
Acid phosphate .............. . oL 5o pounds
Muriate of potash .................... 25 pounds

which will furnish sufficient nitrogen at the time when needed
to encourage a rapid and uniform growth, and sufficient of the
minerals to prevent an undue exhaustion of the large application
of quickly available nitrogen.

In this system, only those kinds of materials are used that are,
according to the best knowledge that we have, needed for the best
growth of the crops, and they are applied at such times and in
such amounts as will be most likely to ensure a profitable return.
In other words, the application of the fertilizers has been along
reasonable lines, so far as we are able to discover it at the present
time, and in any case no constituents are added that are not likely
to be needed, nor are they added at such a time as to encourage
their loss through the various means that have been pointed out
in the discussion. ‘This system is the opposite of the method
now in use in many cases, which consists in purchasing from the
nearest dealer that fertilizer which can be obtained at the lowest
cost per ton, without regard to the constituents contained in it,
or their form, and applying it to crops indiscriminately, without
regard to their habits of growth, or their specific needs. There
are undoubtedly cases where the cheapest material, if it consist
of acid phosphate, may be the best t add, particularly to the
cereal crops in the rotation, because, owing either to the original
character of the soil or to its previous cropping, there is a defi-
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ciency of this element, but even in this case, it should be known
that it is the one needed, and good returns cannot be expected in
the long run, unless such knowledge is possessed by the grower.

In the case of special crops, those which are not grown pri-
marily to furnish a large amount of nutritive matter, but rather
for their peculiar and useful qualities in other respects, as the
vegetables and fruits, systematic methods are also important.
In the case of the more succulent vegetables, for instance, the
cost of the fertilizer does not bear so close a relation to the value
of crop as is the case with the staple products, and the best
method that can be suggested at the present time, is to see to it
that an abundance of all the elements is provided. This may
be readily accomplished by the use of what are termed “basic
formulas,” which contain both large amounts and good forms of
all of the various constituents, the one given for potatoes, for
example, and to supplement these as the occasion arises, with
applications of specific elements, as nitrogen for such crops as
asparagus, lettuce, table beets, onions, etc., with phosphoric acid
in the case of turnips and others of that class, and with potash
salts for peas, beans and other legumes.

For fruits, which grow through a long period, those forms of
fertilizer materials may be selected which decay slowly, in order
to provide the food only as rapidly as it may be needed, and to
prevent the over-growth of leaf and branch, particularly after
the trees have come into bearing, hence the basic formula for
this class of crops may consist of mixtures of ground bone, acid
phosphate and muriate of potash, in equal parts, or even of
ground bone and muriate of potash, the nitrogen to be supplied
in this case only when the trees show by the color of the foliage
that there is a need of nitrogen.

We hear much in these days of the advantage of gathering
nitrogen from the air by the use of leguminous crops, and while
really but a few farmers are utilizing as fully as they might this
source of nitrogen, the fear of a larger use by them seems to have
already excited the manufacturers of fertilizers, and has drawn
from them, or their representatives, many arguments to show
that this source of nitrogen is not to be depended upon, and that,
all things considered, it is not likely to result in a profitable
income to the farmer of this constituent. These attempts to
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obtain nitrogen from the inexhaustible stores of the atmosphere
should be encouraged, though much needs to be learned concern-
ing how far the introduction of these crops, as well as others,
may be depended upon, not only in gathering nitrogen, but also
what direct bearing the practice may have upon the conservation
of soil fertility. In the first place, we do not as yet appreciate as
we should the importance of keeping the soil constantly occupied
with a growing crop. We do not realize as we should that any
soluble nitrates that may be present in the soil in the fall, a time
when there is a large accumulation of them as a rule, must be
carried out of it by the heavy rains of the fall, winter and spring,
unless there is during those periods a growing crop, which has
the power of using and thus fixing it for future use. I mention
nitrogen, particularly, because of all of the constituents it is the
one more liable to be lost, not that the others are not lost, but
because they are less likely to be carried out of the soil, than the
nitrogen.

The leguminous crops, or “nitrogen gatherers,” are believed to
possess the power of acquiring nitrogen from the air, and thus
are distinguished from all others which must obtain their supply
from soil sources. Their advantage, then, comes in the enrich-
ing of the soil in this element, and in improving its condition,
because in addition to the nitrogen the organic matter of the crop
incorporated with the soil improves its physical and chemical
character. It must be remembered, however, that any legumin-
ous plant, in order that its nitrogen may be obtained from the
air, must have in the soil a specific germ, the presence of which
is manifested by the growth of nodules on the roots, and through
which the nitrogen is obtained. All soils do not contain these
bacteria, in which case it is necessary, in order that the powers
of the crop may be used to full advantage, to have the soil inocu-
lated, which may be done by adding to it earth that has been
obtained from a soil in which the specific germ exists.

The point of particular importance here in reference to the
fertilizer question, lies in the fact that plants belonging to this
class are ravenous consumers of phosphoric acid, potash and
lime, hence attempts to rapidly improve poor soils by means of
them will fail unless they are supplied with an abundance of
these minerals. 'The improvement of poor soils by means of
clover, peas, beans, etc., will be in proportion to their ability to
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obtain the minerals, which on these soils must be supplied.
There is no doubt that in cases where soils are rich enough in
dormant constituents, but lack physical character, being either
too loose, open or porous, or too compact, the growth and incor-
poration of these crops will result in very considerable and quite
rapid improvement, due both to a genuine gain in the nitrogen of
the soil from atmospheric sources, and to improved physical char-
acter,

In the next place, it must be remembered that the nitrogen
gathered is in an organic form, and that soils that are most
benefited are those which belong to the first class, and upon which
general crops are grown, as the form of nitrogen is not such as
to provide crops of the second class with their maximum require-
ments, Hence, the gain of nitrogen is useful for the staple
crops, rather than for those grown for specific purposes. The
growth of these crops for the primary purpose of gathering
nitrogen will not result, even if all soils are planted with them,
in reducing the need for nitrogen in the latter class of crops. In
respect to catch crops, other than legumes, such as buckwheat,
rye, etc., the gain in fertility or the conservation of elements is
also considerable, due to the fact that the growing crops hold fast
to these constituents that would be lost if the fields were left bare,
and to the improvement of soils that would follow, due to the
incorporation with them of the non-nitrogenous vegetable matter
contained in the crop. These crops need the fertilizer elements
quite as much as any field crops, and no direct additions of the
valuable ingredients are made to the soil by their growth. In
fact, if this line of farming is to be successful, it must be accom-
panied by the addition of commercial or other manures. The
nitrogen gathered by these crops is soil nitrogen, and its conver-
sion into a crop simply results in changing its form and place,
hence catch crops of this class cannot be regarded as a substitute
for commercial fertilizers in the permanent improvement of the
soil, for their growth does not increase the content of essential
fertility constituents. Furthermore, these crops as a rule contain
less nitrogen, and that which they contain is apparently less avail-
able than the nitrogen contained in the green manures from the
leguminous crops. In their growth, too, they appropriate the
immediately available nitrogen of the soil and convert it into the
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less available organic forms. Hence, the crops that follow are
frequently unable to obtain their food as readily as would have
been the case, provided the green manure crop had not been
grown. Leguminous and other catch crops have their place in
progressive farming, but in order that they may fulfill their
proper function, they must be fed; something out of nothing is
no more probable in agriculture than in other industrial lines.

DISCUSSION.

Ques. What can we buy from which to get phosphoric acid?

Ans. We buy acid phosphate in our State.

Ques. What does nitrate of soda cost?

Ans. The wholesale price of nitrate of soda is $42 a ton, and
of acid phosphate $10. We in New Jersey are very strong
in the belief that nitrate of soda is one of the great forms
of nitrogen for our use, particularly in asparagus growing.
For sweet potatoes we do not use a pound of it, and yet
ten years ago the man who bought fertilizer for sweet pota-
toes would probably buy the same thing as for aspara-
gus. Down in our state a great many of the farmers club
together and figure out what they will want,—so much nitrogen
from nitrate of soda, so much from blood and so much from
tankage, so much phosphoric acid from acid phosphate; and so
much potash from muriate of potash—and then they ask the
manufacturers what they will charge to make up the formula,
and the manufacturers bid on it. In that way they get their
mixture at a low figure. They have it analyzed before they pay
for it, to be sure that they are getting the materials they have
ordered. In this way our farmers are able to buy pretty near to
wholesale prices. Other farmers buy the raw materials and mix
them themselves. They order a cargo from South America, and
of course get away down under the jobber’s price.

Ques. What is the value of lime as a fertilizer?

Ans. Lime is not a commercial fertilizer in the strict sense,
but an indirect fertilizer which all farmers ought to be familiar
with and to use. Our farmers use lime about once in five years.
They use it for two reasons: First, because they want it to act
upon the insoluble plant food and make it available, and in the
second place, it is good for sour land, land that has been farmed
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a good while and an acid has developed. Ten or twenty bushels
of lime to the acre will neutralize the acid. Sometimes clover
does not grow well, and the farmers say it probably needs lime.

Ques. [s there danger of using too much?

Ans.  We have not found any particular danger. 'The old say-
ing is that “Lime makes the father rich and the son poor.” Lime
makes the nitrogen in the soil available, and if I have nitrogen
there I am going to put the lime in and get it out, and if my boy
wants more nitrogen he can put it in. It is the injudicious use
of lime that may result in making the land poorer. We have
used as high as 150 bushels to the acre at one application. We
have heavy clay land, and we used-lime in studying the club root
of the cabbage. It is very effectual for this.

Ques. In your observation have you been able to ascertain the
kind of soil on which commercial fertilizers produce the best
effect, as between sandy soil and clay loam?

Ans. In a general way we get more returns from our sandy
soils, because we have nothing in them in the first place, On
the red shale soils through the central part of the State we find
that phosphoric acid is the element that probably of all others
gives us the most profitable returns. And when we get farther
north we want a fertilizer that will build rather than have a quick
effect, because we do not grow the quick crops, except timothy.
It is a very common practice to topdress for timothy in the
spring, and a very profitable topdressing consists of 500 pounds
nitrate of soda, 200 pounds acid phosphate, 200 pounds of ground
bone, and 100 pounds of muriate of potash. The farmers do not
think of letting a season go by without applying four or five
hundred pounds of this mixture, half of which is nitrate of soda.
They do not use the ground bone and the acid phosphate for the
sake of the hay, but they think they will have to put it on later,
and they can put it on with the mixture just as well. That appli-
cation would cost about fifteen or sixteen dollars for a thousand
pounds. In the hay section of the State they have a rotation
of corn, potatoes and hay. After the potatoes come off they
seed down to grass without any cover crop. The first year it
has more or less clover in it. 'The next year the clover has dis-
appeared and they expect to get the pure timothy, and they cut
that one year more, or sometimes two years more, and on that
they apply the topdressing which I mentioned.
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Ques. Would it be wasteful to put on barnyard manure?

Ans. No; by all means put it on if you have it. The reason
our farmers do not is that few of them keep any stock except
their horses, and make very little manure relatively, but if you
have a dairy and are making manure, by all means topdress with
that. Some years ago I seeded down nine acres, threeexperimental
lots of three acres each,onewith manure from a narrow ration,one
with manure from a wide ration, and one with nothing but com-
mercial fertilizers. A great many farmers there have the notion
that if we keep on applying commercial fertilizers they will burn
out and rot the soil after a while. But the result of my experi-
ment has been that every time I have gotten more crop on the
commercial fertilizers than on the other manures, though this
year they were very close together. The farmers come there
and are very much surprised to learn that the piece has had
nothing but commercial fertilizers applied to it.

Ques. Do you recommend the application of manure on the
top rather than plowing it in? '

Ans. No, I do not mean that. I mean that if I have the
manure in the spring of the year, and have a grass field, and
have no better place to put it, I would put it right on the grass,
I would not leave it in the yard. I would not even preferably
apply it to corn or some crop like that. We get more money
out of it on our grass crop because it gives very quick returns.
We put it on in May, and cut our grass in June, and sell it in
July.

Ques. Is crimson clover profitable as a cover crop? T have
tried it several times but could not succeed in getting it to winter.

Ans. It depends on how much you cut in the fall. Tf it
grows very rank and you get a good stand in the fall T think it
would pay to grow it. Next year when you sow the crimson
clover mix about a pint of turnip seed and about half a pint of
rape seed with it, to the bushel. Then if your clover goes you
have the turnips, and if the turnip goes you have the rape.

In relation to the value of barnyard manure, we figured out
that the constituents in a good, well-fed cow’s manure, at the
wholesale prices of commercial fertilizers, would average for 2
herd of thirty-five cows $21.76. But we have shown that if
that is exposed on an average of less than three months, more
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than ten dollars’ worth of it goes out. We put fresh manure
on oats, and we got an increase of 275 per cent. The same
amount of manure that had been leached and put on the same
kind of soil, which was planted with the same kind of seed and
handled in exactly the same way, gave an increase of fifty-eight
per cent. More than half of the value is lost, because the mater-
ials that remain are not so soluble and not so easily available.
The manure should be applied immediately or kept under cover.

Ques. What about the loss by fire-fanging, or heating?

Ans. There would be a considerable loss but there is no need
for that to occur if the manure is looked after.

Ques. If the manure is spread on the land is there any loss
from evaporation?

Ans. The evaporation is usually the fermentation, and as
soon as it is taken out and spread over the land it cools and fer-
mentation stops. There is usually no evaporation after it is
spread out. If the rain comes it goes through it but it puts it
right in the ground where you want it.

Ques. A good many farmers haul it into the fields and put
it in a pile, and then spread it in the summer. Is there a loss
in this method?

Ans. You can arrange your heaps so as to prevent loss, but
it would be better to spread it on the land. There might be some
loss in heating.

Ques. Would it be well to put it on top of the snow ?

Ans. There is some question about doing that. If itisona
side hill, T do not think T would recommend doing it; and yet I
remember that a farmer in our State, a former president of the
Board of Agriculture, said that one year he did that, and when
the snow went off in the spring and he saw the streams running
he thought he had lost it, but he never had better crops than that
year. Still you cannot help losing some.

Ques. Suppose it should be very dry for a long time after it
was spread on the grass?

Ans. Tf it were applied thin I do not think there would be
very much loss. There is what is called a dry fermentation
which takes place sometimes, which results in the loss of nitro-
gen, but T would take my chances on that. 1If it is evenly applied
it goes down next to the ground and absorbs moisture and stays
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there, and it is really better to have it there than anywhere else,
in my judgment.

Ques. We have a manufacturing establishment where a great .
deal of ashes is made. The farmers buy them by the bushel or
barrel and spread them on the land. Is there any danger of
applying too much?

Ans. I do not believe there is much danger. There would
not be with us, as we cannot get enough. I do not think a couple
of tons to the acre would do any harm. We regard wood ashes
as one of the very best sources of potash. Hard wood ashes, if
they are kept clean, contain, with us, about twelve or fourteen
per cent. of potash, and the soft wood ashes would usually con-
tain about half of that. It would be a difficult matter to say how
much potash there would be in ashes made irom a factory.
They would be more or less mixed with dirt, dust and charcoal,
and probably it would be difficult to get a uniform product.
They might run up to five or six per cent. They should not be
wasted, by any means. Anything that results from the grow-
ing of a plant will help to grow a plant again.

Ques. In what form do you consider it best to save liquid
manure?

Ans. We do not use any special absorbent. We keep it
covered, and see to it that not enough absorbent is used to cause
it to heat or fire-fang. If you have too much bedding for the
liquid it may heat. You should look after it and if you find any
heat level it over. We have a cement floor, and the cellar is under
the barn. We claim to take out the manure at least once a week,
but it will accumulate in bad weather, and in two weeks it is not
bad. Wekeep it spread out to prevent active fermentation. We
use plaster in the stable, and sprinkle plaster over the heaps to
absorb anything that would be likely to be lost.

Ques. Do you consider the liquid as valuable as the solid ?

Ans. The constituents in the liquid are more valuable than
in the solid, because they are practically all available. You will
find quite as much potash, and more nitrogen, in the liquid than
in the solid. The phosphoric acid is in the solid.

Ques. Would it be wasteful to spread manure and harrow it
in in the fall?

Ans. T think not. In this climate probably the losses would
not be very great. We plow heavy land quite often in the fall.
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There are several good reasons for plowing in the fall, and sev-
eral reasons for not plowing in the fall. We find it a very great
advantage to have several acres all ready to go right on as soon
as the ground is dry, and while there may have been a loss this
is not as great as the gain we get in the spring. As a broad,
general rule, I should not advocate it for everybody, but only
where the conditions are favorable. Very likely it would be a
good practice here.

Gro. A. SMITH.

Prof. Voorhees has covered the subject very thoroughly and 1
do not think I can say very much that will help you on this sub-
ject of fertilization. I want to mention one point. The Professor
told you that he grew certain crops with commercial fertilizers,
but he did not tell you that he had handled that land in such a
way that he had the physical condition of the soil the very best
that it could be. ‘That is why he got good results with commer-
cial fertilizers. If he had handled the soil the way some farmers
in New York have handled it—and I think there are a few in
New England—he might not have obtained as good results. They
have plowed the land and grown hay and grain, corn and pota-
toes, and have thrown the manure out by the side of the barn and
left it there until the soul was all gone out of it, and then put it
on the land to build up the soil and grow another crop. Those
men would not have succeeded with commercial fertilizers.
Commercial fertilizers contain nitrogen, phosphoric acid and
potash, and those are the materials that will grow a crop provid-
ing the conditions are all right, but you must have a certain con-
dition in the soil so that it will hold moisture. You may buy the
best brand of commercial fertilizers that money will buy, and put
it on the land, and if you do not have moisture there it is not
worth anything. It is the moisture that puts it in a condition
that the little plant root can take it and carry it up into the
circulation of that plant and build it up. The man who keeps
cows, as you do here very largely, if he manages his business in
such a way that he saves the manure, as Mr. Voorhees has told
you, and puts it on his land, and then follows a short rotation,
or if he follows a long rotation keeps putting on some topdressing
to furnish the necessary elements for the plant to grow and make



96 BOARD OF AGRICULTURE.

more roots in the soil, can build up his land and make it profit-
able. But the man who keeps a cow and keeps her as some
farmers do, who thinks that when he has filled her up he has fed
her, and has that kind of manure to put on his land, and manages
his business in that way all the way through, will not succeed on
the farm. :

One other thing I want to mention, that came to my mind as
Prof. Voorhees was speaking in regard to drawing out the
manure in the winter, Quite a good many years ago, when I
was a young man, we bought a farm down in Otsego county. It
was quite a hilly farm as many of the farms are in that county.
There was one field that had not been very well cared for, and
the grass was pretty well run out. We could not plow
it so we wanted to keep it seeded down, and we wanted to get as
much hay from it as possible. We bought hay from another
farm and used it on that farm and made considerable manure,
and drew that manure out on to this field as soon as it was made.
We have a good deal of snow there sometimes, and that
winter was one of the snowy winters. There were three or four
feet of snow. The manure was drawn out and spread on that
snow. The land was quite sloping, on one side, we did not have
enough to cover the field over, and so we did not put any on this
side hill, and four feet down the hill you could not see any change
in the grass from the effects of the manure applied above, show-
ing that it had not washed down to any extent. The field the
year before did not cut a ton to the acre, but by this system of
topdressing and then bushing it, as many of you farmers know,
and then sowing plaster we got two and one-half tons of hay to
the acre. Of course if the snow had gone off very quickly, with
a flood, and washed the land badly you would have lost some of
the manure. But it did not, and there came sunshiny days and
the manure kept going down until it was absorbed by the soil,
and we got the benefit of it. You need not think because you
draw out the manure in the winter that you are necessarily going
to lose it.

Ques. Suppose the ground is frozen quite deep?

Ans. If there is a good deal of snow on the ground the snow
will draw the frost out so that the manure will be taken up by the
surface.
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I want to impress upon you, if you keep a cow, to feed her well,
save all the droppings and get them on to the land ; then remem-
ber that the soil should be in a good physical condition, thor-
oughly fined. A great many farmers in the state of New York
when they go out to plow a field are in a great hurry. They want
to turn over all they can and if they happen to hit a stone they
have not time to back up, and the result is that when they get it
plowed it is not half plowed. Then they drag it just a little and
put the crop in, and wonder that they do not get a good crop.
The thorough cultivation, thorough fining of the soil, is one of
the great secrets of success. I always like to go up in Canada
and certain sections of New York state and see how some of the
farmers plow the land and cultivate it. If some of our Eastern
farmers, and the New York farmers, would learn to do it in that
way their farming operations would be more successiul. When
they go out to plow the land they strike a line that is just as
straight as you can draw a line, and every furrow is plowed just
so. The land is perfectly plowed when they get through, if they
plow only an acre a day.

After the plowing they go on and cultivate it very thoroughly.
The way that very many of those farmers do after they have
turned over the greensward in the spring is to put a roller on and
roll it down. They they go on with a harrow and fine the sur-
face and then roll it again. We use a cutaway harrow, and some
use a spring tooth harrow. It does not make much difference
about the kind of harrow if it is only used in a way that fines the
soil.

Just remember this one thing: The soil holds water, on the
surfaces of the little lumps of dirt, and the finer they are the
more water they will hold. When you have free water in the
soil it is not good for the soil. You want the soil to hold the
water, and if you can have it so fine that the little Tumps are all
broken up, it will hold double the amount of water it will if they
are in pieces as large as the end of your thumb. The plant will
get the moisture and take it up. But if the dirt is in lumps the
air gets in and drives the water out and dries it up and the plant
does not get food.

Ques. After the crop is planted, what about cultivation?

7
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Ans. The more cultivation the better. I do not think it is
possible to overdo it if it is done in an intelligent manner. The
*man who keeps his cultivator going before his corn or potatoes
come up, and keeps the soil fine, breaks the capillary veins, will
grow a crop though it is dry weather.

Ques. Do you think harrowing once in ten days prevents
evaporation?

Ans. It would help. If it were harrowed every three or four
days it would be better, because the crust that forms will be
broken up. Just as soon as a crust forms, water is going out.
You should keep a fine dust mulch. If the surface is fined in the
beginning, and kept down with a smoothing harrow, and then a
two horse cultivator is used to just break the surface, it can be
done very cheaply, and I think it will pay in the corn crop.

FORAGE CROPS FOR THE DAIRY.
By Epwarp B. VOoRHEES.

The growing of animal foods is particularly important at the
present time. The various crops found to be suitable for soiling
or drv forage will be considered from the following standpoints:
Their usefulness in a system of continuous soiling ; their adapta-
bility for pasture and hay; and the advantage of their use in
reducing the necessity for purchased feeds. Furthermore, a
systematic growing of forage crops will result in obtaining a
very much larger vield of food per acre, thus concentrating our
efforts upon fewer acres, and permitting a larger number of
animals. The soiling system, however, has the chief advantage,
of course, of providing a continuous supply of succulent food for
every day in the year. The growth of forage crops, therefore,
is advantageous, even for the man whose practice is to pasture,
because these crops will supplement shortages due to drouth, or
inadequate supply of food due to the watery character of pas-
tures during wet seasorns.

The matter of the food in forage crops is also one which
requires some study, owing to the variability of the crops, both in
their content of dry matter, and in the proportion of the nutri-
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tious compounds contained in them. In the case of fine mill
feeds, we have pretty full knowledge concerning their composi-
tion and nutritive value, and furthermore, the various mill prod-
ucts, as bran, middliﬁgs, etc., contain practically the same total
amount of nutrients, varying only in the proportions and diges-
tibility of each. In the case of green feeds, on the other hand,
wide variations are likely to occur in the amounts of dry matter
contained in them. For example, corn in the stage of maturity
in which it would be most suitable for feeding, will contain 25
per cent of dry matter, whereas certain of the millets and other
crops, very desirable for soiling, oftentimes contain as little as
10 per cent. The ton basis of comparison, therefore, which is
the usual basis, is not as safe a one as in the case of dry feeds of
the same gencral character. 'This point of variation in the case
of different crops should be taken into consideration, together
with that other important one, namely, the influence of -the
amount and proportion of the different nutrients. It is now well
understood that those crops which belong to the cereal group,
as corn, sorghum, millet, etc., are carbonaceous in their character,
and feeding them exclusively, if such a practice is ever desirable,
does not give best results, but is wasteful, while the feeding of
leguminous crops, exclusively, would result in supplying a much
larger proportion of protien than is necessary or even desirable,
which is also wasteful. In other words, the two classes of crops
would be more economically used together, than if either were
used alone. This line of investigation has also proved valuable
in showing the possibilities of intensive farm practice. It has
been demonstrated that for the climate of New Jersey, crops may
be so arranged as to furnish a continuous supply of green forage
from May 1st to November 1st, and the yields have been suffi-
cient to provide from one acre food enough for four cows for
this period. This may not be possible in your shorter season,
though I am satisfied that with a careful study of the adaptability
of a number of these crops to your conditions, a very largely
increased product may be obtained. The crops that have been
found especially useful are discussed in the order of their use.
The amount fed per day will range from fifty to as high as eighty
pounds, depending upon the character of the forage, whether
very watery or reasonably dry, and upon the supply; when a
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great abundance is obtainable, larger amounts are given at each
feeding, though in all cases when the forage is very young, or in
the beginning of the year, smaller amoynts should be fed, in
order to get the system of the animal adjusted to the more suc-
culent product.

Rye. The first crop to be of service in the spring is rye, which
is usually ready for feeding the last week in April, and may be
continued through the first ten days of May. It matures very
rapidly after the heads appear, and can be successfully used for
a period of from ten to fourteen days, if seeded at different times,
and cutting is begun before it comes in head. Where it is not
practicable to practice soiling, the crops may be pastured. This
method, while more wasteful, is less expensive than soiling. It
is very important to have a pasture crop at that season, because
coming before meadow pastures are ready.

The crop yields well on medium soils, though it responds
profitably to good treatment. Tt is recommended that it be
seeded thicker than when the crop is used for grain; from two
to two and one-half bushels of seed may be used with advantage
on good soils. The fertilizers should be rich in available phos-
phoric acid. A fertilizer containing:

Nitrogen ................... 3%
Phos, Acid .............. .. 8%
Potash .......... ... ... ..., 5 %

may be applied at the time of seeding, at the rate of 200 to 300
pounds per acre. A top dressing of nitrate of soda in the spring,
at the rate of 100 to 150 pounds per acre, is also an excellent
practice, not only stimulating a more rapid growth, but increas-
ing the content of nitrogen in the dry matter. When cut at its
best stage, it is nitrogenous in its character, though it rapidly
changes in this respect as it matures. On the average, the crop
will contain about twenty-three per cent. of dry matter, and a
vield of six tons per acre would furnish about one and one-half
tons, with a nutritive ratio of 1:5, thus being in itself practically
a balanced ration. It, however, cannot be fed as an exclusive
ration, owing to its watery character.

Wheat. Wheat is also an excellent green forage, and ordin-
arily its use will immediately follow that of rye. It contains on
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the average a little more water than rye, though its dry matter
is richer in nitrogen. The seeding and treatment may be the
same as for rye, though on the same character of soil larger
yields of rye than of wheat may be obtained because of the
greater foraging power of the rye.

Alfalfa. Alfalfa is a perennial plant, and once well estab-
lished will last a number of years, from four to ten, or more,
depending upon the character of the soil, and the treatment of
the plant in reference to manuring and method of cutting. It
grows well on varying kinds of soil, providing the subsoil is open
and porous ; the most favorable is a rich, somewhat sandy loam,
warm and {riable, with a deep and loose or gravelly subsoil, well
supplied with lime. A dense clay or hardpan subsoil is most
unfavorable. Although a ricn soil is preferable, alfalfa some-
times does well on poor, well-drained gravelly land. While the
plant requires much water, it will not flourish where the ground
is saturated or flooded. The soil should receive careful and
thorough preparation—this is very important—in order to secure
a full stand. If the subsoil is hard and compact, the subsoil plow
should be used. For the climate of Maine, I should recommend
experiments with the Turkestan variety.

The first cut of alfalfa should be made just before it blossoms.
If left until in full bloom, the quality of the product is reduced;
besides, the plants are injured, and subsequent crops are smaller.
In good growing seasons the crop will reach the cutting stage
in from four to five weeks. This crop is not only one of the most
useful for soiling, but makes an excellent hay. The dry matter
is very rich in protein, having a nutritive ratio of 1:4.3. As
green forage or hay it serves an excellent purpose on a dairy
farm, since its use will materially reduce the need for purchased
feeds. In other words, alfalfa rations should include corn meal,
or other starchy foods, thus enabling the feeder to more fully
utilize the carbonaceous crops of the farm. Owing to its early
development, its use for soiling follows in order the rye and
wheat ; the first cuiting last year began on May 1gth.

Crimson Clover. Crimson clover is one of the most useful of
our forage crops from the standpoints of yield, composition and
cost, and the ease with which it may be secured. It is essentially
a catch crop. It may be seeded at the rate of twelve pounds per
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acre, in corn or after a crop of early potatoes, without interfer-
ing with regular rotations. In fact in New Jersey, corn and
crimson clover crops have been obtained the same year on the
same land, and for a number of years in succession, the corn
and clover both improving in yield from year to year, without
heavy additions of manures or fertilizers. It will, however, like
all crops, make its best growth on good land. It serves
also, where soiling is not practiced, as an excellent pasture, and
may be also made into hay, though it is necessary that it should
be cut before the seed matures, owing to the danger that might
follow from the matured hulls forming a ball in the stomach.

The yields will range from eight to twelve tons per acre. It
is more watery in its character than the crops already mentioned,
as it is usually necessary to harvest it in its early stage of growth,
particularly if used as a catch crop to be followed by corn. A
yield of eight tons of crimson clover will furnish as much protein
as is contained in one and one-half tons of wheat bran, ana,
because of this nitrogenous character, it may be fed profitably with
cern meal.  This crop is also highly nitrogenous in its character,
the dry matter showing a nutritive ratio of 1:4.1, and may serve
as the alfalfa to reduce the need for purchased protein.

No difficulty has been experienced in securing a catch of crim-
son clover at the experiment farm, and, with few exceptions,
the crop has withstood the winter well ; in fact, during the winter
of 1890-1900, it proved more hardy than red clover. It may be
that in cases where failures are reported there is a deficiency of
lime, or of the mineral elements, phosphoric acid and potash.
It is the practice at the farm, when breaking up the sod for corn,
to manure at the rate of eight tons per acre of an even mixture
of ground bone, acid phosphate and muriate of potash, and the
following years in the succession to apply 100 pounds per acre
of a mixture of :

Acid phosphate ............ 75 1bs.
Groundbone .............. 10 1bs.
Muriate of potash ......... 15 lbs.

Red Clover, Alsike and Timothy. Following the crimson
ciover, the red clover, or mixtures of red clover and alsike, or
even red clover, alsike and timothy, are used, and mixed grasses
of timothy, red-top and Kentucky blue grass. These mixed
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clovers or grasses are familiar to all, and their character and
feeding value well understood. These are also nitrogenous in
their character, and for this reason are superior to most other
crops, and may be used from ten days to three weeks or a month,
dependinig upon the character of the plant mixture; the clovers
coming earlier, and those having a larger proportion of grass
serving to supply the green forage as late as the first week in
July.

The yield of these will average about six tons per acre, though
they are influenced, as the others, by the character of soil and
season, and the grasses, particularly, showing a higher content of
dry matter than the clovers. On soils where soiling is practiced,
it is usually a good plan to seed in the early fall, when the crop,
if well fertilized, will be ready for use in the following summer.
An application of 300 pounds per acre of a fertilizer containing :

Nitrogen .................. 1.5%
Phosphoric acid (available) .. 9.0%
Potash .............. .. ... 5.0%

is recommended.

Oats and Canada Field Peas. The various varieties of peas
arc sold under the general name of Canada field peas, and can be
obtained from most dealers. The oats should be the stronger
growing varieties, the Clydesdale giving excellent satisfaction.
This crop 1s one of the most serviceable in a forage crop rotation,
because supplying food when other crops are not usually availa-
ble. The crop may be seeded at intervals of from a week to ten
days, making them follow in the order of their maturity. Hence,
the first crop should be seeded as early as possible in the spring;
it requires about two months from time of seeding to time of har-
vesting. This crop is better adapted for mellow loamy soils
than for light sandy soils, though good crops may be produced
on the latter if seeded early. On good soils two bushels per acre
of both peas and oats should be used. The peas may be sown
immediately after plowing, while the land is still rough, and har-
rowed in or plowed shallow, and the oats then drilled in or sown
upon the harrowed surface. First cuttings, which may be made
just as the oats are heading, like the clovers may be used to
advantage without the addition of feeds, though owing to their
watery character it is better to add small quantities of fine feeds
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to the ration. The vields will range from six to ten tons per
acre—with us the average at the farm has been about eight tons—
and this yield will furnish about as much protein as is contained
in two tons of wheat bran. Where manures are freely used, say
eight to ten tons per acre, a good addition of fertilizer may consist
of 200 pounds per acre of an even mixture of ground bone, acid
phosphate and muriate of potash. The crop responds remark-
ably well to the application of manure previous to or at the time
of seeding, the soluble nitrogen in the manure promoting an
early, rapid growth of both plants, which is a very desirable
characteristic. This crop also makes an excellent hay, and while
more difficult to cure than most hay crops, is not more so than
alfalfa or crimson clover. It is richer than ordinary hay in pro-
tein, and if cut when the oats are in the milk stage, and the peas
just beginning to form pods, it makes an exceedingly palatable
food. The plant may also be allowed to ripen, then threshed
and the oats and peas ground, when an excellent feed will be pro-
duced. The straw also serves as a good bulky food. A yield
of two to three tons per acre may be obtained of the hay, and
from thirty to fifty bushels of the grain.

Corn. Following oats and peas, which may be usually fed
until August, the early planting of corn will be ready. The corn
crop is as a whole so well known that it is hardly necessary to
discuss its merits in detail, except perhaps to emphasize the fact
that if quick maturing crops are grown, two crops may be
obtained in one season from the same land. One of the best
varieties we have found for soiling purposes is the Thoroughbred
White Flint, as it grows very rapidly and branches from the base,
thus constantly getting thicker. The stalks are not so large and
are succulent, and do not show so large a proportion of waste as
is the case in some other of the larger growing varieties. It is
advisable to plant it much thicker than is recommended for crops
intended for silage. We usually plant in drills three and one-
half feet apart, with plants from four to six inches apart in the
drill. This is the first cultivated crop considered, though the
extra cost is in part balanced by the cheapness of the seed.

For silage, no crop is superior to corn, and the larger growing
varieties are recommended. At the Station, the Southern White
has given the best results; it starts off vigorously ahead of the



DAIRY MEETING. 105

weeds and makes a large, rank growth, which ears well. It will
mature for the silo, when planted after crimson clover, the last
week in May or the first of June; when planted in drills three
and one-half feet apart, and with the grain about ten inches apart
in the drill, the yield will range from ten to eighteen tons per
acre, containing twenty-five to twenty-eight per cent. of dry mat-
ter. Silage corn should not be cut until the ears are beginning
to glaze, at which time it will usually contain the higher per-
centage of dry matter. If put in too green, the silage will not
be so good and the losses due to fermentation will be greater.

The yield of corn, of course, will vary widely, ranging from
eight to twenty tons per acre, though on medium soils and in a
good season the average will not be far from ten tons per acre.
This crop differs materially in its composition from those already
discussed. It is carbonaceous in its character, the dry matter of
the fodder, when cut at its best stage of soiling, showing a nutri-
tive ratio of 1:11, or less than one-half as much protein in propor-
tion as is contained in the clover crops.

Sweet corn. Many farmers believe that owing to the larger
content of sugar contained in the larger growing varieties of
sweet corn, this crop would serve better as green forage than
the field varieties. Stowell’s Evergreen Sweet was tested the
past season, and the results were not as satisfactory as those
obtained from the White Flint, for while the crop was eaten more
completely than the larger varieties, as the Southern White, it
was no more fully utilized than in the case of the White Flint,
besides the growth is much slower, particularly in the early
spring, and the yield of dry matter per acre was only about one-
half as great as from the other varieties. For a crop that may be
seeded in June for summer growth, it may be strongly recom-
mended.

Barnyard Millet. Barnyard millet is much superior to the
ordinary German millet or Hungarian grass. It may be sown
after rye, oats and peas, or other crops at the rate of fifteen to
twenty pounds of seed per acre, as early as May 15th, or as late
as August 15th,—it will mature a crop in from forty to sixty
days, depending on the season. If well fertilized, which is
essential, the yield will range from eight to twelve tons per acre.
In using this crop for either soiling purposes or for hay, it should
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be cut just before heading out, as it hardens very rapidly after
heading, and is then unpalatable.

Pearl Millet. 'This is one of the best of the millets, and dif-
ferent seedings may be planted, beginning with May 1s5th, and
continuing until August 15th. It is one of the larger varieties,
growing from eight to ten feet high when in full head, forming
stalks something like sorghum, though it is a very succulent fod-
der. It should be seeded at the rate of four to six quarts per
acre on land well prepared, in order to encourage rapid and com-
plete germination of all of the seeds. It is a very rapid grower
and will make a crop in from forty to sixty days. The yield
obtained at the farm averaged 12 tons per acre. It is much
more watery in its character than corn even, thus making the
vield of dry matter less than would be the case from the same
yield of corn, though it is quite similar in its composition, show-
ing a nutritive ratio of 1:12.

For soiling, cutting should begin before it is'in head, since as
it begins to head the stalks become hard and unpalatable. All of
the millets are surface feeders, and should be well supplied with
available fertilizing materials.

The broom corn variety of millet is also excellent for soiling
purposes, and its treatment may be the same as for the barnyard
and pearl varieties. Broom corn millet will require twenty to
twenty-five pounds of seed per acre, and the barnyard millet six-
teen to twenty pounds per acre. The seed should be evenly broad-
casted on a surface well prepared and fertilized or manured with
materials rich in available nitrogen. A good fertilizer is one
containing :

Nitrogen ... 5%
Available Phosphoric Acid .... 6%
Potash ..... ... L. 5%

Kaffir Corn. Kaffir corn is a crop quite similar in habits of
growth to the larger varieties of millet, and, while more leafy, is,
as a whole, less palatable. It grows in our climate from six to
nine feet in height. It may be seeded in May, preferably in rows
as corn, and cultivated ; about ten pounds of seed is required per
acre, The Kaffir corns have proved valuable in the southern and
western sections of the country, owing to their drouth-resisting
qualities, but cannot take the place of corn in this State. The
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vield obtained has been about one-half that obtained from good
varieties of corn, though owing to the higher percentage of water
contained in it, the yield of dry matter has been practically only
one-third as great. Great claims are made for these plants in
other states, as already intimated, yet thus far our experiments do
not show that they can be verified here.

Teosinte. Teosinte is a plant that is very highly recom-
mended, particularly by seedsmen, and does make an enormous
yield. It, however, requires a whole season, thus making it less
desirable as a forage than the quicker growing plants. Tt is also
very slow to develop in the spring, making it more expensive
to keep clean on land reasonably weedy, besides occupying the
entire season. It is a succulent and palatable forage; in fact, so
watery as to make it undesirable from the standpoint of food
produced. In our experiment at the Station, when seeded at the
same time and cut at the same time as corn, the dry matter in
the Teosinte was 9.9 per cent., whereas that in the corn was 21
per cent., or, in other words, one ton of corn would furnish as
much actual food as two tons of the teosinte.

Sorghum. Sorghum is another plant which belongs to the
cereal family, and is also strongly recommended in some sections
of the country, but where the other plants mentioned grow well,
this cannot be recommended as superior. In the localities where
the season is much longer, as in some of the southern and south-
western states, two or three crops are sometimes secured by cut-
ting at early stages of growth, and allowing them to grow up
again. This has been tried at the farm, and has not been found
sticcessful. '

Cow Pea. 'This is a leguminous plant that possesses many
desirable qualities as a forage, and the longer our experience with
it as a forage, the more can be said in its favor. Of the numer-
ous varieties the Clay, the Whippoorwill and Black are all well
suited for soiling purposes. It is a crop the dry matter of which
is exceedingly rich in nitrogen, possessing the advantage men-
tioned for the clovers in reducing the need for purchased pro-
tein. The plant will thrive well on light poor soils, if an abun-
dance of mineral elements are provided, though their best results
are obtained on a warm, good soil. Seed should not be sowed
until the last week in May or first of June, or until danger of
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frost is passed, and because of their more rapid growth after the
hot weather of summer sets in. In the experiments conducted
in this State, they have been sown broadcast, though many
recommend seeding in drills and cultivating as for corn. While
this may be advisable on land that is very weedy, it has been our
experience that the extra vield obtained from cultivation did not
counterbalance the extra cost. They may be seeded, therefore,
either broadcast or in drills. If broadcast, one and one-half
bushels of seed should be used and well covered. If in drills,
one bushel will be sufficient. The saving in seed is quite an item
at the present time, owing to its high price. The yield will vary
widely, depending upon both the season and the period of time
they are allowed to grow. If allowed to grow throughout the
entire summer, yvields as high as sixteen tons may be obtained.
If cut when they reach a good condition for soiling, from eight
to twelve tons may be obtained. The cow pea, like alfalfa, is
very rich in nitrogenous substance, and, therefore, is more valu-
able pound for pound of dry matter than the corn or millets in
balancing rations for dairy cows. The nutritive ratio is about
1:4, thus requiring a very considerable addition of carbohydrates
to balance. A vyield of ten tons of green forage per acre will con-
tain as much protein as about two tons of wheat bran. Cow peas
may be successfully made into hay, though requiring extra care
in the handling.

Soy Beans. This crop is quite similar to cow peas in its
characteristics and habits of growth, and the recommendations
as to seed, seeding and cultivation will apply equally well here.
They are less palatable than the cow pea, owing to the hardness
of the stem, which, as the plant grows older, becomes very woody.
It also requires a little longer time to reach the right stage of
maturity for use. Where cow peas can be successfully grown
they possess all the advantages that would be obtained by the soy
bean.

Cow Peas and Kafir Corn. An interesting experiment was
conducted the past year, using a combination of cow peas and
Kaffir corn, the idea being that the Kaffir corn, being a strong,
upright grower, would serve to hold up the cow peas, besides
securing a larger yield because of the two varieties of plants.
The experiment was successful insofar as this particular purpose
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was concerned, though owing to the very dry season the yield
was not as great as could be expected under average conditions.
‘T'his combination is also very palatable, and because of the dif-
ferent character of the two plants, the composition of the dry
matter is such as to furnish practically a balanced ration, though,
as suggested in reference to other forage crops of a watery
character, it will not be altogether a desirable practice to use
them exclusively. When these are seeded together, one bushel
of cow peas and twelve pounds of Kaffir corn would be suffi-
cient. This field is a fruitful one for the experimenter, as it is
more than likely that other combinations would prove useful, as,
for example, with field corn, etc.

Barley and Peas. 'This crop was very useful for late soiling.
Its field management is practically identical with that of oats and
peas; it is not injured by light frost, and can be fed throughout
the month of October. 1f the weather is cool and moist through-
out August and September, nearly as large yields may be
obtained as from a crop of oats and peas, but if the fall is dry
and hot, the crop is liable to be very much reduced.

As has been shown by the discussion of the various crops
suitable for green forage, they differ in the actual tonnage that
may be secured per acre, and in the amount and character of the
food contained in them. Hence, it is important to have actual
knowledge in reference to the relative yield of food and its cost.

The following table shows the average yield per acre in tons,
as well as the amount of nutrients secured.
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THE IMPORTANCE AND PROFIT OF GOOD CARE
OF MILK AND CREAM.

By E. E. Ligur, Union.

All milk as it comes from healthy cows is of approximately
perfect quality and capable of making a perfect article of sweet
cream, butter or cheese if its surroundings and the influences to
which it is exposed immediately after it leaves the udder of the
cow, and until 1t passes from the care of the farmer, are correct.
If it sours quickly, it is because the temperature was not promptly
and sufficiently lowered. If immediately cooled to 40° F., lactic
acid germs do not develop, and if bad flavors show, it is because
filth and impurities have been admitted. Germs of life of many
kinds, capable of producing a great variety of effects are not
inherent in milk, but are always present in the air of stables,
especially on the cow’s udder, skin, hair, on the milker, in the
corners of the milk pail, and in whatever place it is exposed.
The admittance of these germs and their development in the milk
while it is in the keeping of the farmer is the main cause of the
cream souring and of the butter being low grade, and these things
are mainly within the control of the “man behind the cow.”

The score card, unintentionally, I presume, divides the quali-
ties of butter equally between the farmer and the butter-maker.
Grain 25—color 10—-salting 10—general appearance 5—total 5o.
These points are wholly within the control of the butter-maker
and due to his skill or neglect.

Flavor 50. Usually produced by influences that affected the
milk or cream before it ever reached the control of the butter-
maker. Recently we have learned how to counteract somewhat
those influences, if bad, by killing the germs by heat, called
“pasteurization,” and introducing a new and desirable influence
to develop the proper flavors called commercial “starters.” This
method is really a means of correcting the evil that has been done
by the farmer, unwittingly, and too often unnecessarily.

No buttermaker can make a fine article of butter from old or
injured cream. The milk was once all right, but somewhere
from the cow to the factory it received germs, and its temperature
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was allowed to be such that they had wrought a change that seri-
ously injured its value. The keeping qualities of milk and the
continuance of cream in a sweet condition depend upon its purity
and low temperature.

Market reports give several grades of butter with a difference
between grades usually of one or two cents each. And accord-
ing to the rule of the score card one-half of that difference is due
to flavor—the farmer’s part.

In associated work the difficulty is increased by the fact that
even one negligent or slovenly patron may seriously counteract
the best efforts of a score of others, because each composite lot
of cream makes one lot of butter of a quality not much, if any,
above that of the individual lot of cream in the churning that was
poorest in quality. This shows the importance of each patron
doing his work correctly, and also of insisting that every other
patron associated with him should also do as well.

The farmer cannot enhance the value of milk, but he can do
very much to preserve its normal quality and retain the value
inherent in it. Mr. H. B. Gurler told us one year ago of the
success of his certified milk business, which is accomplished
wholly by having only clean, healthy cows, good food, good
ventilation, clean milkers and utensils, and milk quickly cooled
and held at a low temperature. No heat is used, no preserva-
tives; just simply purity, cleanliness and low temperature.

Every farmer in Maine can apply these methods if he will,
perhaps not to the extent that Mr. Gurler has, but to a point a
great way in advance of present habits. The average farmer
today is away behind the ideal conditions necessary to preserve
the inherent qualities of milk and cream. Improvement has been
made and is still going on, and the necessity for further improve-
ment grows more apparent each year.

A milking room as clean as a kitchen, with air purified by the
sun, and free from odors and dust, would be none too good in
which to draw pure milk from a cow, in order to maintain that
purity until its temperature is reduced to a point below the danger
from obnoxious germs. A cow as well groomed and tidy as a
driving horse would be none too clean to stand over a milk pail
while yielding up a food already prepared for the nourishment
of the strongest as well as the weakest of the human family, and
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a fluid that may yield a variety of food products the most valuable
of the farm. To make an improvement in the quality and repu-
tation of our dairy products we must try to approach these ideal
conditions or else remove the milk from the unfavorable sur-
roundings as soon as possible.

Prof. Gowell has urged for several years that cream should be
collected oftener by our factories, that the creamery-man should
get nearer the cow, which is right as far as it goes, and is prac-
ticable because it brings him nearer to the original purity of the

milk.
Milk delivered and separated at the factories each morning

approaches these requirements a day or two ahead of milk set at
home and cream collected at intervals. But a fatal difficulty in
that system lies in the sparse cow population in nearly all towns
in Maine. Under any system of associated dairying, and espec-
ially under present conditions with us, there is a period during
which the farmer has control and is respousible for the care of the
milk and much of the value it may eventually yield ; and nothing
will quicken him in his duties so efficiently as the profit that will
result from the effort required. When the average dairyman
sees that by keeping his milk pure, clean and cold he adds to its
value from ten to forty per cent. more than it would have brought
if neglected, he will be neither slow nor unwilling to practice
the methods essential to obtain it.

I am satisfied that Maine’s success in associated dairying in
the future will depend mainly on the superior quality of the
product, and that the producer must be qualified for his part in
the business as well as the operator.

The West will always outdo us in quantity, but they cannot
excel us in quality if we try. Their distance from our markets
adds cost and hazards quality. Our conditions are better adapted
to private dairying in most of the states than to assoclated work,
and it will continue to be in excess of factory work for a good
while yet. But the standard will be set by the creameries, and
as we have set the standard for sweet cream in New England we
should strive to set it for butter also, so that the dairymen of
Maine could point to “Dirigo” as their motto.

Our summer conditions for dairying are good if pains are
taken in stabling cows nights, if cleanliness is observed, and if

8
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a liberal use of ice is practised. The long winter season is the
time that needs the care and labor applied in the dairy to make
it profitable and satisfactory. Nearly three-fourths of the year,
stable care and feed in whole or in part, are required.

We have given much attention to foods and rations to reduce
the cost of dairy products. We believe that more attention could
profitably be applied to producing a better article out of what
we have. Cleanliness in all the details and stages should be
practiced. Sunlight should be utilized as far as possible, with
both animals and utensils. Quick cooling and a low temperature
of the milk and cream uniformly maintained are indispensable,
in order that it may continue in its naturally pure condition until
it has reached the consumer or the hands of the butter-maker
who should be capable of making a high grade article from such
stock, in order that we may command the highest prices, and
secure the most profit, the best reputation and the greatest
demand for our dairy products.

CREAMERY PRACTICES.
By Gro. A. SmrrH, Geneva, N. Y.

An invitation to attend the annual meeting of the dairymen of
your State and talk over modern dairy topics with you is a pleas-
ure and an honor for which I wish to thank the officers of your
association.

It is extremely doubtful whether I can say very much about
the business that you do not know. The most I can hope for is
that by bringing up some of the points that I believe are of vital
importance in our business, I may be able to present them in such
a way that you may get some new ideas which will help us to
form a plan by which we may succeed better in competition with
the western dairy farmer; if I do my visit may be of value to you.

If the older farmers here had been told twenty-five years ago
that a majority of the commercial butter manufactured in the
United States would be produced in what was then known as the
far West, that the state having the largest number of milch cows
would be situated west of the Mississippi river, they would have
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thought, and with good reason, that the persons making such
statements were out of their heads. Still, such are the facts.
Today Iowa has more cows than New York, which was for a
long time the banner dairy state. Illinois and Wisconsin have
made rapid strides, the latter state having about one million cows
and some twenty-five hundred butter and cheese factories, being
second to New York only in amount of cheese produced. These
two states produce more than two-thirds of the cheese manu-
factured in the United States.

The idea that our fathers had that it required the hillside pas-
tures with their nutritious grasses and spring water, “which were
found so generally in New York and New England,” to make
good dairy products, has been found to be a fallacy. Minnesota
has sent butter to Buffalo for exhibit at the Pan American and
in the scoring it has shown up very finely, receiving as high marks
as that from any state which exhibited, and this from a state in
which a short time ago the farmers were raising wheat as their
sole business. It was not proving profitable, as the annual yield
was decreasing, and they were forced to take up some other line
of farming. Stock keeping in some form appeared to be the only
way and large numbers took up dairying. To-day they advertise
it as the Bread and Butter State.

In the early history of commercial dairying the butter and
cheese were made by the individual dairyman on his farm and
the surplus product of the summer months packed and held for
winter consumption. Had anyone advanced such an idea as
milking cows and making butter and cheese in the winter he
would have been deemed a fit subject for a lunatic asylum. With
that limited production prices were fairly maintained and the
dairy farmer made a little money. Today all this is changed.
The wonderful increase in butter making all through the West
and the consequent large production has brought about a corres-
ponding decrease in price. The eastern farmer found there was
no market for his held summer dairy butter. The western fresh
made, the product quite largely of the new milch cows, came in to
supply the market at the time he has usually marketed his sur-
plus; it pleased the consumer so much better that there was no
sale for the held dairy butter at a price that would make the busi-
ness profitable for him. The consequence was he was driven out
of business.
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Large quantities of more uniform quality was the factor that
built up the creamery system. Very many dairy farmers in dif-
ferent sections of the country are realizing that if they are to be
factors in the dairy business of the country they must throw
aside the prejudices of past generations and accept modern
methods and ideas. The manufacturers of all classes of goods
have found this true. Old fashioned machinery has had to be
discarded if the manufacturer kept in the race. Competition is
so strong today in nearly every line of business that the price is
driven down to a point where the profit largely depends on get-
ing a maximum production from each machine. It is practically
the same with the dairyman. The cow is his machine and if she
has not been bred in such a way as to make a large production of
rich milk from the food consumed, he cannot compete with the
other man who has the better cow. A good illustration of this
was given in figures secured by the Model Dairy at the Pan
American from May 1st to November 1st, the past season. As
you probably know, there were ten breeds represented by five
cows in each herd. The best cow of the fifty showed a profit
over food cost of $59.40; this was for butter produced. The
food cost was $29.16. The poorest cow had a credit of $11.49.
The best herd, cost of food $136.99, net profit $220.37. The
poorest herd, cost of food $132.32, net profit $111.96. The dif-
ference between cows of the same breed was nearly as striking.
When we see figures like the foregoing I think it does not require
any further explanation as to why some farmers say dairying
does not pay. Here we had selection of animals, plenty of good
food, good care and the best methods for taking care of the .
product and the results show a very narrow margin of profit with
a part of the animals. You can readily see what the results
would be with no selection, poor food and care and slack methods
of manufacture. Often in talking with a farmer about the profit
of his dairy, the only factor he will mention is price ; he will quote
such a year’s prices, saying they were higher and it was profitable,
while other years’ prices were lower, and the balance was on the
wrong side. He does not consider the important factor which he
can control to a large extent,and that is cost of production, the one
thing that every other manufacturer is studying all the time if he
succeeds. The only safe proposition for the eastern dairyman to
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figure on is that prices for butter will not be high, but that good
sound butter will bring a fair average price. One thing that he
can depend on is that the western dairyman with his cheap grain
is going to make all the butter he can, that he will have his cows
come fresh in milk in the fall and make his largest production in
the winter when prices are usually highest. Dairying in the west
being a new business, it was comparatively easy to get the farm-
ers of a neighborhood to work together. They had no previous
knowledge of the business and were looking for instruction. The
western experiment stations, realizing their needs, were making
an especial point of working out problems that might help to
make the business a greater success. The result of this co-opera-
tion 1s, that the western creamery in most instances has made a
more pronounced success of the business than many of those in
the older dairy sections. It is not to be wondered at that the
new way of doing is not easily accepted by the dairyman brought
up in the older dairy sections of the east. It has been a question
of slow growth into accepted ways of doing. His forefathers
kept a cow or two for the purpose of supplying milk and cream
for the family and with no idea of making the milk a money crop.
They lived largely within themselves, producing nearly every-
thing they required on the farm. It was difficult for them to do
differently, as the means of transportation were very limited, and
if it had been otherwise there was no market available for any
surplus they might have produced. Under this system they
became accustomed to have the cows come fresh in spring and
dry through the winter, packing the surplus in summer for winter
use.

As time passed and there began to be a market for dairy goods,
the farmer gradually increased the number of cows kept but he
made no other changes. Men that have followed any line of
business for a long time come to think that they know about all
that is of any value about it, and when any radical change is pro-
posed “and especially if it comes from scientific sources” they
accept it guardedly and are slow to put it in practice. The
farmer sees some work being done at the expertment station;
from his standpoint it appears to be a failure and so he condemns
station work, says it is of no value to the farmer. He fails to
realize that we often learn more from failures than successes;
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that doing a thing over many times and observing all the condi-
tions is the only way we can learn the underlying principles which
govern in plant growth, in dairy work and in all the different
lines of agricultural science which should be of interest to the
farmer. I do not know the per cent of farmers in your state that
take the bulletins from the experiment station, but T hope a good
proportion. In New York there are two experiment stations,
one supported by the state and one by the United States govern-
ment, both working for the 350,000 farmers of the state and pub-
lishing the results, which may be had for the asking. It would be
a natural supposition that all those farmers would want that
information, but the facts are that only about 50,000 of them take
interest enough to ask for the bulletins. I do not wish to have
you think that T am trying to carry the impression that taking
the bulletins from the experiment station necessarily means that
a farmer will succeed or not taking them that he will fail.
Neither proposition would be true. What T wish to impress on
vour minds is that the same general truth holds good in agricul-
ture and dairy farming that maintains in all other lines of busi-
ness. The man that succeeds best is the one that has the best
general knowledge of his business and studies to find and put in
practice the best modern improvements and thus make a
saving whenever possible. To illustrate this, a person is spoken
of as being practical, which means that he is familiar with the
manual labor connected with his business. When he studies the
scientific side and becomes thoroughly familiar with it, when he
starts to do a thing in a certain way, he is able to explain the
reason why he expects to obtain certain results. A young man
that has studied and has as good a theoretical knowledge of but-
ter making as he can get from books, turned loose in a large
creamery on a damp hot morning in August is liable to find there
are some things he cannot learn in books about butter making.
The same is true on the other side with the practical man. He
finds conditions he cannot control and for which he cannot tell the
reason, and consequently does not know how to meet them. The
combination of good practical experience with a knowledge of
why it is so is what gives best financial results. The question in
the agricultural situation to-day is how to convince the ordinary
farmer that the foregoing is true. He is not here today, he does
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not attend agricultural meetings and never takes the bulletins of
the experiment station. [f you met him and talked about the
changed conditions in his business and the necessity of changing
his methods to conform to the new order of things, keeping only
the best cows, feeding better foods combined in a better way so
that the cow would get just what she required, told him that the
cow was a machine and a very delicate one too, that she could
do her best only when she had the best raw material to manu-
facture milk and milk fat out of; he would simply look at you
with unbelief pictured in his every feature and if he condescended
to make any answer it would be to say that it was all nonsense
to talk about there being any such difference in the quality of milk
or in the ability of cows to make it as was claimed and that the
people that were talking about it did not know anything about
the business practically. There is too much of this feeling in
many of the older dairy sections and it is very difficult to over-
come. I heard the remark made by a gentleman of extended
observation only a short time since that if a man’s family sur-
roundings were such that he affiliated with one of the political
organizations and voted that ticket until he was thirty-five years
old it usually took a political upheaval to change him and many
times that would not. Many farmers are as set in their busi-
ness management as most people are in their political affiliations.

One of the serious obstacles to the success of the farmers is a
lack of co-operation and organization. We can readily under-
stand why this is so. His work is isolated and does not bring him
into contact with his neighbor as the work of most other laborers
does, and with the result that he is not willing to accept the advice
and counsel of others in the same line of business. The tendency
of the times is toward combination. The professional men come
together and discuss the different problems which they find. - The
manufacturers do the same and lately they have formed trusts in
order that they may combine the best executive ability and so
lessen expense. The basis of true prosperity in any line of work
is that each individual engaged shall be reasonably successful.
This can best be accomplished by organization and co-operation
and a better understanding of what is required of the individual.
The farmer that keeps one cow that only makes 125 pounds of
butter in a year is one of the factors that is working against
profitable dairying. I bring in this illustration to emphasize the
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point of cause and effect. You acknowledge that such a cow
would cause you to lose money, bt say that man’s management
has nothing to do with your business. Are you sure of this? If
a certain market has a demand for 1,000 packages of butter and
you crowd 50 packages more on to it, the result will be to lower
the price, and all suffer by this overproduction caused largely by
the keeping of those poor cows by unthinking farmerswho charge
their lack of success to nearly everything but the real cause. If all
the farmers supplying that market were working and counseling
together for mutual benefit and in that way were securing a
small profit, a little overproduction would not be so hard to stand,
but when quite a part of them are like our one cow man, then a
little lowering of the price means hard times in that community,
especially when the price to begin with is lower than the farmer
can really afford. This is one reason why I say the farmers
should counsel together and by doing it avoid as much as pos-
sible the many troubles which meet them in their business.

So far I have been talking about the machine, the man that
operated it and the raw material that went into it. Perhaps 1
have taken too much time on this point, but one thing is sure;
permanent success cannot be secured in any business unless estab-
lished on a sound basis, and for that reason I have taken more
time trying to enforce on your minds these points which I believe
are of primary importance. When I was a young man at home
on the farm, the milk was manufactured at home and we tried
to do the work so well that we would get an equal price with our
neighbors. This was an incentive to do as good work as we
knew how. The great trouble was that our knowledge of under-
lying principles was practically nothing. We followed the rules
and practices which had come down to us from our mothers and
grandmothers. If the product was good, it was so because the
conditions happened to be all right, if not, the witches were in the
churn or some other equally bad thing. It was largely a question
of “heads, I win.” The how and the why were not thought of.
Now it is all changed, thanks to a few men like Dr. Babcock,
that were bound to know the why, and had the requisite training
and tenacity of purpose to work out underlying principles. We
are able to-day to largely control conditions, providing all con-
cerned do their part in a reasonable way. The active cause of the



DAIRY MEETING. 121

trouble in the milk and cream that our grandmothers used to
attribute to witches and at times put a heated horse shoe in
the cream to drive out, has been found by those who were
investigating these troubles to be very minute particles, usually
making up in numbers what they lacked in size, but so active
that the changes theyare able to bring about seemsat times almost
incredible. If we had the faith of some of our forefathers it
would not be a large stretch of imagination to attribute their
work to witchcraft. These small plants, the lowest order of
vegetable life being single celled plants, are termed bacteria, and
in many ways are as important to us in our dairy work as is the
highest order of vegetable life, “the grass” for feeding the cow.

If the question should be asked “What are the principal
requisites for success in the manufacture of dairy products?” I
should be obliged to answer, cleanliness first, last and all the
time.

A neat, clean, tasty appearance goes a long way in securing a
customer ; then if the inside is clean and of good flavor there is
not much danger but that the purchaser will be looking for your
goods, and usually at a fair price. We often see an article
written by some successful butter or cheese maker in which we
are told that if we only ripen cream in a certain way or do so and
so with the curd, we shall be sure to have a fancy product, and it
was all true probably from the writer’s standpoint, but might not
apply in almost any other place. But if he had said that every
farmer who furnished milk to his manufacturing plant was
scrupulously clean and neat with everything pertaining to the
milk he delivered and as a result he had no trouble in producing
a first-class article, anyone that saw the statement, who was at
all conversant with the handling of milk, would believe it to be
true. It is one of the most difficult things in the whole business
to convince most farmers that the quality of the goods depends
to any great extent on the things that they may do or neglect
to do in caring for their milk; that they must be extremely
careful to see that the dust and cobwebs overhead and about the
barn when the milking is done are kept swept down, to avoid
affording a resting place for collections of bacteria to be stirred
up by every gust of wind and dropped down on the animals and
from there easily brushed into the milk to start it on the road to
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putrefaction ; that the ventilation of the stable should be as near
perfect as it can be made in order to remove the foul air and bad
smells, so that the animal will be healthier from having pure air
to breathe and the milk in better condition to make a first-class
product. 1t is often quite difficult to impress upon a person who-
has not studied the subject, the difference between the effect of
foul air and offensive smells which produce taint in the milk and
the effect of the harmful bacteria which, though they make no
smell at the time, bring about results which later ruin the product.
A very good illustration of the latter is shown in a cheese diffi-
culty we have been working with the past three seasons, trying to
find what caused it and in that way to stop the damage. It is what
is known as red spot in cheese and often causes quite a loss to the
makers of white cheese, as the rust colored spot which develops
in the body of the cheese constantly increases in size and gives a.
rather unwholesome appearance which the consumer does not
enjoy, and if he purchases he will insist on a lower price. When
we first began work on it Prof. Harding, the bacteriologist, took a.
little of the rusty spot and put it on culture plates and by making
the conditions right, grew it and produced considerably more of’
the same color, showing that it was bacteria or something of that
character that produced it. The trouble was to find the difficulty,.
as the spots did not begin to show until the cheese was several
days old. One of the things done in trying to find the source was
to take a quart of each farmer’s milk and make a little cheese
curd, tying it up in a piece of bandage cloth and allowing it to-
stand a few days and then examining it to see if the spot devel-
oped. In some it did, in others not, but the trouble was to find
the cause in the places where it showed. The thing that we have
done the past season and by doing controlled the trouble, is to-
enforce cleanliness as thoroughly as possible, both on the farm
and at the factory. The method followed at the factory was to
first clean thoroughly and then put everything movable that was
used in the manufacture of the cheese into the large tin vat and
cover with a heavy cloth and turn steam in and keep it going for
one-half hour. The high temperature reached by keeping the vat
tightly covered destroyed the rusty spot organism there at the
time. By following this plan every two days for a time and then
at longer intervals, the trouble has been controlled quite effect-
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ually. In one of the places where they had this difficulty they
were able to control it to the extent that there was no loss for quite
a time and they stopped the steaming. In a short time the trouble
came back, but by returning to the steaming it was soon con-
trolled, showing that plenty of hot steam and thorough cleanli-
ness may be depended on to remove most troubles of that kind.
In this case flavor was not affected. We sometimes have a case
in butter making where the flavor appears very good when the
work is completed, but word comes back when it reaches market
that the flavor is not good. I have known of many such cases
and have yet to find one that did not originate in a lack of cleanli-
ness either in the creamery or at the dairy. Cans, pails and
strainers imperfectly scalded are a fruitful source of bad flavors
developing soon after the butter is made. The same thing often
happens with cheese. One of the best lessons in the effect of bad
odors on butter was given us at the Model Dairy at Buffalo the
past summer. One day’s milk was made into butter from each
breed every week, and was judged as to flavor, texture, color, etc.
One of the times when I went to judge it, I found quite a dis-
agreeable flavor, worse in some than others. I asked the butter
maker what the trouble was. He said he did not know. I
thought T knew that everything was clean and as it turned out
it was. T examined the churn and everything that was used and
found nothing. The starter used was good and it appeared to be
a hard question to solve. After coming out of the butter room,
in going along by the cows, I noticed a smell that seemed to me
to resemble the flavor in the butter. We began to investigate and
found the herdsmen were spraying a mixture on the cows to keep
off flies. Some of them used it quite freely at any time without
paying the slightest attention to what the result might be. The
butter showed plainly which ones used the most. This was a
case that hot steam would not prevent, the fountain head must be
cut off. '

One other illustration along the line of effect of food may be of
value in this connection. One of the successful butter makers of
New York had a package of butter in the October exhibit. The
score was not high,—ninety-five and one-half ; he said “I do not
see into that. A short time ago my butter was judged by a New
York dealer at our county fair and received a mark of ninety-
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eight.” I asked him if the conditions were the same. He said,
“No they are better now. When the other butter was made the
cows were on the old pasture; now they are up to their knees in
clover after feed.” That told the whole story,—too much fresh
clover, producing a slightly fevered condition in the animal;
result, milk not sound and a loss in flavor. The whole question
on the farmer’s side can be summed up in a few simple facts: A
good cow properly fed and cared for; a good clean person to milk
the cow, with a clean pail and everything in as perfect condition
as it can be kept, no bad odors allowed. When these requisites
are secured, the farmer has done his part to make the creamery
succeed, but it will amount to very little if the man at the creamery
does not do his part equally well. A man to succeed in a cream-
ery must be a man of very good parts. To begin with, he must
be a good judge of human nature and be able to manage people.
There are very few places where more tact is required than on the
milk receiving stand of a large creamery. The old saying “Many
men of many minds, many people of many kinds” will be exempli-
fied then if in any place in the world. If he has the ability to meet
them in such a way that when a mess of milk comes that is not in
good condition, he can explain the results to them so they will feel
that he is not finding fault without reason but is working for
their best interest and from it will be stimulated to use more care,
the foundation is laid for a good product. But if back of that
he has not the requisite training and knowledge of how to meet
adverse conditions which are liable to develop, he will fail. This
often comes as a result of some milk which was received that at
the time did not show anything wrong, but which when heated
produced conditions which required skillful handling to secure a
product that will bring the top price. The most successful cream-
ery that I know in New York, the one that secured the highest
score in each exhibit at Buffalo the past season for that State, has
been able to secure this record for the reason that it is conducted
on sound business principles. The butter maker has shown by his
past record that he thoroughly understood his business and had
the necessary courage and tact to meet the farmers and induce
them to furnish good clean milk as far as it could be determined
when delivered, and at the same time keep their good-will and
respect. One of the imperative rules is that all milk that does
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not appear clean and sweet and free from taint will be rejected.
In a conversation I had with him a short time ago he said that he
attributed quite a little of his success to the way in which he had
cared for the starter used in the cream. He has been so
thorough in its preparation each day that it has been carried over
a veat and is better at the present time than when first used.

In conclusion I think I may say with safety that you will agree
with me that in the future it will not be possible to carry on the
business of dairying in any such haphazard way as has been the
rule in the past and hope for success. While there are very
many things that we do not know, we are improving all the time
and there is so much better knowledge of the laws which control
animal nutrition and dairy bacteriology that the man who makes
any really permanent success will be the one who has the best
knowledge of and conforms most closely to those laws.

DISCUSSION.

Ques. Do pasteurization and the use of a commercial starter
interfere with the finer flavors of the butter that are produced
with a good ripening process?

Ans. Pasteurization gives an even, smooth, sweet flavored
butter but not a high flavor. If a man is going to make pasteur-
ized butter, then, of all times, he must use one of the best starters
he can get, and the butter must be well made. There is no way
that vou can get a higher flavor, a finer flavor, than with a cow on
a June pasture, under good conditions, with perfect cleanliness.
The only object of pasteurization is to destroy the bad effects of
scme one’s uncleanliness. Where a creamery man is taking the
milk from this man and that man and the other man, and one of
those men will not do his work well, will not be clean, and still
the butter maker does not reject his milk, pasteurization puts
them all on a level, as it drives out the most of the germs that are
really injurious. ’

Ques. Does pasteurization improve the keeping qualities?

Ans. Certainly it does, because you have reduced the bad
germ contents of the butter. Pasteurized butter will undoubt-
edly hold its flavor longer, providing it is as well made as the
other butter.
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Ques. Is it any object for the Maine dairyman, who knows
his business and is clean, to pasteurize?

Ans. Tt is not, for the man who is clean and keeps every-
thing as it should be. Of course the majority of farmers think
they are clean, and when you go at them as the New York Con-
densed Milk Company goes at them, they think it is a terrible
thing. But what does it mean to be clean? In the first place,
the farmer should go through the barn and sweep it thoroughly,
getting out all the dust and cobwebs, and then go through it and
spray it all over with a one-thousandth per cent solution of cor-
rosive sublimate. That destroys the germs. Then he should
whitewash it, and then he has a clean barn.

Ques. Is not there a limit to the time you can apply pasteur-
ization to cream? That is, must it not be done before the cream
has been kept until there begins to be a development of lactic
acid?

Ans. That might be true. I believe that the majority of
farmers, and the majority of creamery men, succeed better with
pasteurization of milk than with pasteurization of cream. After
the milk is pasteurized and the cream separated, the cream should
be cooled down to fifty degrees and held at that low temperature
for four or five hours, in order to solidify the butter fat, or you
will get what is often found in pasteurized butter, a lack of body.
That is caused almost entirely by the cream not being thoroughly
cooled.

Ques. If cream has been carelessly handled, and injured in
this way, will pasteurization remedy it?

Ans. It will, if it is not too bad. It can be helped very much
by pasteurization.

Ques. Do you think it advisable for creameries in the State of
Maine to pasteurize their cream?

Ans. I do not believe it would be if they could educate the
farmers up to the point of having everything clean and neat, and
all the conditions as they should be. But as long as some of the
farmers will not do those things, for winter butter making, or
winter cream making, it would be better to pasteurize. If you
are going to pasteurize, however, you should learn how to do it,
and do it right. Do not commence without any particular
knowledge of it, but learn how to do it before you attempt it.
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Ques. How long would it be practicable to hold cream that
has been made under favorable circumstances and kept in proper
condition ?

Ans. I have known cream to be kept four weeks. I should
not want to keep it much longer than that. Let me say right
here that fresh cream never will suit the ice cream trade. Cream
made to-day and put on to the market to-morrow or the next day,
will not suit the consumers. There has to be a certain ripening
process. For the table trade this is not necessary, but it is posi-
tively necessary for the ice cream trade.

Ques. In the instance which you mentioned, of the spraying
mixture which was applied to the cows affecting the butter, was
there a time when this might have been applied without affecting
the milk or cream?

Ans. If the cows had been sprayed immediately after milking
in the morning, the odor would all have gone away before the
night’s milking, and it would not have affected the milk. In the
same way, some foods can be fed right after milking, and the
digestive process goes on and it all passes out of the system so
that you will not get the flavor in the next milking ; whereas if
they had been fed a little while before milking, the flavor would
have been carried through the circulation and would get into the
milk.

Ques. Will not the odors from the barn go directly into the
milk?

Ans. If the temperature of the milk is down to the tempera-
ture of the atmosphere, they will, but while the gases are going
out of the milk it is extremely doubtful whether it will take in
any flavors. It is only a short time, however, before it does take
them.

Mr. W. I. Wirrg—I want to say just a word about the butter
and cream conditions in Maine, as I found them this year. I
have been down here several years, and each year I find some-
thing different,—a new situation. This year it is entirely new.
You are stopping making butter and are making cream, and you
are making very fine cream. I have seen a good deal of your
cream, I am handling some Maine cream, and you are certainly
making fine cream. I think Maine should be complimented upon
the advancement she has made in the production of cream. If
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I understand the situation, the creameries and farmers are more
interested in producing cream than in producing butter. I do
not think Maine makes fifty per cent of the butter she consumes.
I am sending butter to Maine every day in the week, and cer-
tainly if you were producing it you would not send to Boston and
buy Vermont or western butter.

I want to say something about the competition among the
creameries, which is the whole cause of your trouble down here.
The competition among the creamery men has made the farmers
careless, There is hardly a man but has two or more teams
going by his house, if he is anywhere near a creamery. If A will
not take the cream standing in the barn, B will take it and go
home congratulating himself because he got it away from A.
That is bad for the reputation of Maine butter and Maine cream.
Ii the creamery men would get together, and instead of rubbing
backs shake hands and say, “You are just as good as I am and if
vou can get Tom Jones’ milk, and pay him a little more, I am
glad,” it would be much better,

Ques. What percentage of pasteurized butter do you get in
Boston ?

Ans. We are getting very little of it. Of course the cream is
mostly pasteurized, but we are getting very little pasteurized
butter. . ‘

Prof. G. M. GowrLL—I want to say a word regarding this
work, because I think I fully appreciate the good words Brother
Smith has said for us. He is sustaining the work we have been
trying to do for so many years, and that is extremely gratifying.
Last winter we got encouragement from Mr. Gurler relative to
the cleanliness and proper handling of cows and milk. We had
his testimony to the long keeping of the milk, long enough to be
sent to Paris. When we apply his methods to the work on our
farms of course we shall approach very near perfection, and
under those conditions there can be no question but that we or
any other state can make the highest class of butter. But that is
too much to expect. We want to approach to it in a reasonable
degree.  Now, while T thoroughly believe in pasteurization,
when we use it with good stock, T would not under any circum-
stances pasteurize stock for the sake of cleaning it from the filth
that has fallen into it, but for the sake of removing the odors
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absorbed by it. With a good stock, I think we in the future must
use pasteurization. On our farms we get a varying product, and
it is brought to us all the way along that while we want a good
quality, we want a uniformity in our stock, and pasteurization
does give this. I am very sure that in the work we have done,
when the pasteurization has been properly done, the cream prop-
erly cooled, we have got a firmer butter than from the unpasteu-
rized stock. I most certainly hope we will not lost sight of the
advantages from pasteurization and the use of a starter that is of
high quality and uniform. We are doing a great deal of grand
good work on the farms. We have a lot of experts,—private
dairymen who have given the whole years of their life to that
work, and we have also a lot of careless, indifferent people. The
sloven is with us almost everywhere, but I do not believe we have
more than are found in any other state. I believe we have
advanced very much in our dairying. But we must come
together and give the same thought to our butter making that the
men who are handling the cream of the State are putting into
that business. When we put the same skill into the production
and handling of our cream for butter making purposes that the
men who are shipping sweet cream put into it, when our butter
makers put the same care and thought into the handling of cream
for butter making that they are putting into the handling of that
cream for the sale of sweet cream, we shall occupy a very high
plain indeed. T believe the time is coming, and that within a
very few years, when the butter making in our State is to be done
by the use of pasteurized cream. We have failed to find any
greater losses in the production and handling of cream and butter
with the pasteurized than with the unpasteurized stock. Regard-
ing the loss of those finer flavors, it is a matter about which I am
very uncertain. Having the firm body that we get, and having
conditions under our control, I query whether we have lost the
delicacy of flavor of our butter or not, but if we can secure a
greater uniformity perhaps we can afford to lose that.
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THE BUTTER BUSINESS.

By H. C. Apams, Madison, Wis., Dairy and Food Commissioner
of Wisconsin.

(Stenographic Report.)

I believe my subect on the program is “The DButter
Business” but I think I will permit my address to take a
wider range than that. I presume it might more properly
be called “The Dairy Business.” If corn is King in
this country, the cow is certainly Queen. The dairy busi-
ness of the United States is a great business. There
is no other branch of farming industry that is of more
value to the United States than this. The cows of this country
yield a product which every year is worth not less than five hun-
dred miilion dollars. The gold and silver mines of the country
do not produce as much in five years as the cows of the United
States produce in one year. There are employed in handling
these cattle, of which there are 16,000,000 dairy cows, millions
of people, and behind the industry is more capital than there is
behind all the national banks and all the railroads of the United
States. Not only that, but this business is of such a nature that
it is of great value to every class of people in this country.
Everybody is friendly to the dairy farmer,—the lawyer, the mer-
chant, the minister, the horse farmer, the hog farmer, and the
farmer in every other line; everybody likes him except one
limited class of people, the people that manufacture oleomarga-
rine, and they are not popular. You find the business men of
Wisconsin, of Minnesota, of Illinois, of Ohio, of New York, and
of California all interested in the dairy farmer. Why? Because
they know that the dairy farmer is the man who helps pay the
lawyer his fee, the minister his salary, who builds up the business
of the merchant. The dairy farmer is a man who does a cash
business. If there is any class of farmers in the United States
over whom there hangs no pall of death, it is the man who is
following the cow around the most of the time. I do not mean
to say that this is the only respectable and honorable farm busi-
ness, by any means. Any kind of farm business that is intelli-
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gent is respectable, and is honorable if you make it so. What I
do mean to say is this: The dairy business is of such a character
that if a man continues in it he is compelled to be a business man.
The trouble with the average farmer is that he gets along too
easily. But the man who has to do business with the cow year
after year is'compelled to be a business man. He has to study
animal life, he has to read, he comes in contact with the market,
he has to do business 365 days in the year;:and that develops a
good, strong man. As you exercise your muscle, you develop it.
As:you exercise your mind, you develop that. I would not
advise any man, young or old, to go into the dairy business, if he
wants to have an easy time. 'The man who follows the cowhas
no primrose path to fortune, but he can get two years’ work in
one and ‘usually he can get two vears’ profit in one.

At the risk of being personal, I will give a little of my experi-
ence in this business, for the reason that there may be some man
here who will be stimulated to go into it, and I believe it has in
it great possibilities of comfort and of wealth, at the end of a
hard fight. I am not here in Maine for the purpose of telling
you a lot of things you do not know. I donot expect to do that,
I have too high an idea of your intelligence. I do not think we
in Wisconsin begin to know all there is to be known about the
dairy business, but I think some of us know some things about
it and appreciate some of the advantages of it, when it is properly
conducted, and if T can do a little good to any one man I shall
feel that I am paid for coming.

When I was twenty-seven or twenty-eight years old I had two
things,—poor health and $150 in money, or to be exact, $147.
The money I had earned by teaching school. I thought it was
a good time to get married. It took $100 for the wedding trip,
and when I got back I bought one cow, a grade Jersey, and paid
$40 for her, and went into the milk business. I had one cus-
tomer who took five quarts a day. I started on a rented farm of
100 acres, six acres under the plow, paying $300 a year rent, and
with an income of twenty-five cents a day. In six months I was
selling 100 quarts of milk. I bought more cows, and for thirteen
years I got up every day in the week, Sundays and all, at fifteen
minutes of four and milked the cows, and worked during the day.
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I kept that up until finally I had accumulated some money and
had got pretty tired, and my wife said she thought we had better
sell out and breathe for a little while. I went into that business
with absolutely no previous knowledge of it. Although a farmer
boy, I had never had my mind turned to dairying. If I could
have had the advantages that men have now, in the dairy litera-
ture scattered all over this country, the reports of the dairy asso-
ciations, the experiment stations and the agricultural boards, I
could have saved myself years of hard, grinding labor. I wish
I could impress upon every farmer in the State of Maine that he
should save himself all the time and work he can by taking the
experience of other men. I did not know a good dairy cow.
After I had had one cow two years I found out that she was mak-
ing two and one-half pounds of butter a week. After I had been
in business for a while I found that there was just one kind of
cows that would pay,—the very best kind I could buy. I would
go into a yard and ask the man what he would take for one of his
cows, and he would say, $30. I did not want her. I asked what
he would take for another, and he said $60. “Pretty high price.”
‘““Yes, but that is the best cow I have.” I took that cow, and she
would average through the year ten or twelve quarts of milk a
day, which meant sixty cents a day. The $30 cow would aver-
age about thirty or forty cents a day. The difference in the
product of the two was $60 a year, twice the price of the cheaper
cow, and the difference in the investment between $30 and $60 at
seven per cent was $2.10. So I finally had it impressed upon me
that the dairy farmer above all things should get a machine to
work with that can do business. There is nothing on earth so
disastrous to a man as to keep a boarding house for cheap cows
that are running him in debt every day of the year. ‘The men
who make money in the dairy business, in my state, in your State,
and in every state, are the men who go at it like business men,
and who test their cows and find out what each particular animal
is doing. You should not have any sentiment about it, and keep
a cow simply because your father kept her or because she is good
looking, or because somebody else says she is a good cow. Get
right down to a commercial basis at once and test that animal,
and see whether she pavs or not, and if she does not pay, sell her
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to the butcher. 1t is the quickest way out of it. When a dairy-
man has done that, and has the kind of a cow that pays, he should
then do the other things that the Professor told you so well about
this morning. He should see that she is properly kept, that she
is properly fed and properly watered, that her product is properly
made, and then see that the product goes to the best market that
can be found. Dairymen fail in different lines; one in getting
his stock, another in feeding his stock, another in making up the
product, and another in getting that product into the best market.

If there is any one thing I can do in New England that would
do more good than any other, it would be to make the farmers
think, and realize that they should take new knowledge. The
farmers in this State and in every other state will have the stand-
ing in state and nation which belongs to them when they deserve
it, when they are willing to know more, when they are willing to
take knowledge from whatever source it comes, when they stand
by the things which belong to them, when they stand by their
agricultural colleges, their agricultural societies, their dairymen’s
associations, when they never forget their own interest in little
quarrels among themselves. We hear farmers in many places,
among many classes, spoken of with contempt. Why? Because
they do not stand together. I do not believe in any Popu-
list doctrine that we should have a farmers’ party in this country.
I do not believe that the farmers are better than any other class.
I do not believe that we have in this class all the honesty there is
on our green earth, by any means. But I do believe that the
farmers of the United States constitute the foundation stone upon
which this nation will stand in the years to come, that they are
the rock of safety: that in the coming trouble, which will be a
menace to our national life, the fight between capital and labor,
the farmer will save us because he is a capitalist and he is a
laborer, and he will never permit the capital of this country to
crush the life out of labor because is a laborer himself. And soI
want to urge the farmers to stand together.I want to say to them
that all classes are to a great extent friendly to the man who is
running this business of following the cow. When more people
go into the dairy business there are less people engaged in other
branches of farming, and those people are glad to have the dairy
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business built up because it means less competition for them. So
the dairy farmer, in a general way, has the friendship of all
classes in the community, and ought to have it.

I have learned one or two things by personal experience, which
have been of value to me, and one is this: If you want to make
the most money out of your cows you must study very carefully
the individual make-up of each cow. A farmer or dairyman can-
not do anything more stupid than to feed ten or fifteen cows the
same ration. One of the greatest troubles with the dairy busi-
ness is in getting hired help that will attend to it. You must
educate your help in dairy lines, and have them study the make-
up of different cows.

Another thing,—a cow is very much like a man in one respect,
she does not like to be fed buckwheat cakes every morning in the
year. She wants a little change. Nobody who takes care
of poultry thinks of feeding them one ration day after
day and week after week, but you will see pretty fair dairymen
feeding their cows the same ration for four months. The only
way the cows get even with them is by shrinking in their milk.
I ran in debt a hundred dollars once for a lot of cows, and I tried
all sorts of rations and feeds with them. I even got up nights
to feed them. I finally discovered that by feeding a ration three
or four weeks, for instance bran and corn meal, and then feeding
two or three weeks with rye, bran and corn meal, then making
a mixture of shorts, oat meal and a little corn meal, then oat meal
and corn meal, and then taking some of these mixtures and put-
ting in a little oil meal, I got very much better results than by
feeding the same ration continuously. I learned another thing,—
that while it may pay to let your horses go without currying,
it does not pay with your cows. If you can get the kind of a
man that I had described to me the other night, get him, no mat-
ter what you pay him; a man who will hang around the barn and
look after the cows when he is not obliged to, who likes to go
out and curry off the cows, and keep them clean and pet them.
Do you know, a cow will sometimes give fifteen per cent more
to one man, in the process of milking, than to another. It makes
a great deal of difference who milks a cow, and if you have a
large number of cows and several men, always have the same
man milk the same cows. Surrounding conditions have a
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remarkable effect upon a cow. I once had a $200 cow that
seemed to be all right. I took her milk up to the experiment
station, and it tested 2.7 per cent. I took the milk up there again
in a few days, and it tesed 4.1 per cent. There was something
wrong about the conditions the first time. She was a high
strung, nervous animal. There are a number of things about
this dairy business that have to be considered carefully. The
modern dairymen, who will put his mind into the business, is
doing something which gives him mental exercise, which gives
him mental satisfaction, and which brings to him that one thing
that we are all after,—that is, the Almighty Dollar, and enough
of them to keep him comfortable. A gentleman said to me the
other day that the bright boys were all going West. Here in
Maine [ do not think that is true. It is undoubtedly an exag-
geration, as [ think it is true that there are a good many young
men here in Maine upon farms who are bright and will make
good farmers. In this matter of keeping boys upon the farms,
that is alwavs brought up in farmers’ meetings, you must recol-
lect that there is just one way to keep the boy there, and that is
to make the farm pay. The boys can be kept upon the farms
of this country, enough of them, if you can make those farms
attractive, and if you can make them profitable, and that can be
done. I have two boys, and one of them is in the University of
Wisconsin, taking an engineering course, and the other is in
Chicago college. It is the regret of my life that neither of those
boys wanted to take up the business of farming, because it is an
independent and an absolutely sure business, and any young man
who will go at it and push it, and work, cannot fail, unless some
calamity overtakes him, like sickness or something else entirely
outside of human power. Look at the University of Wisconsin!
We have built up an agricultural department, and pay $72,000
a vear for the education of the young men of the state in agri-
culture. The dairy school has cost $65,000, the horticultural
buildings $42,000, and a dairy barn $25,000. We have buildings
amounting in value to over $200,000. At the last session of the
legislature an appropriation was made of $150,000 to build
another agricultural building. We simply have not room for the
boys that are crowding in from twenty American states, to get
an education. We have 100 boys in the dairy course. We had
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applications for 130, but thirty had to be turned away. We
charge boys in the state only $15 for a term in the dairy course,
and $5.00 in the short course, and we charge those from outside
the state, because of our limited accommodations, $40 and $50
apiece, and yet they are knocking at the doors of that depart-
ment all the time. Why is this? Because this business of intel-
ligent farming has become profitable, because there is a demand
for young men who know the theories and principles which
underlie the great science and art of agriculture. I said to Prof.
Henry before I came away, “Tell me about your school. I am
going to Maine to talk to the Maine farmers a little.” He said,
“We have 400 students in the College of Agriculture. We
had applications for i500 but were not able to take them.
We shall be able to accommodate six or eight hundred
when we get our new building.” I asked him if he had
any applications /for these young men to go out into busi-
ness. He said, “In the last year I have had 100 applications for
butter makers and cheese makers, and 300 applications for young
men to go out and take charge of large farming enterprises, take
employment under men of wealth who have landed estates, and
other lines of farming.” You find the profession of law crowded,
dentistry crowed, engineering crowded, every branch of human
activity crowded to overflowing, and yet a demand for intelli-
gence in young men in agriculture all over this country, from
Maine to California, and down to Florida. We have sent two
men to Vanderbilt and one to Hood, from the agricultural
department of the University of Wisconsin. That kind of train-
ing and that kind of work in college education is the kind that
pays. I want to say to the farmers of your State, build up here
in Maine a system of agricultural training which will hold these
boys on the farm and keep them from overcrowding other pro-
fessions in life. I do not pretend to say that every boy ought to
stay on the farm, not for a moment. I understand perfectly
well that it is an idle thing to turn a boy against the natural bent
of his character and taste and inclinations. I understand per-
fectly well that a boy can do his best only when he does those
things which he likes to do. I want to see some of the boys go
out from the farms and go into other professions. It is the boys
who have been born and bred on the farm who are today the
merchant princes, who are today running the railroads of the
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country, who are today running the governments of the states
and the government of the United States. We want some of
those boys to go out, but we want some of them to stay on the
farm. Maine is not, perhaps, the most fertile state in the Union,
you have not the most charming climate, I will admit, but at the
same time it is good enough for any body. I am located in Wis-
consin, my home associations and acquaintances are there,
and yet I would not be a bit worried if I were compelled
to come up here and buy a farm in the State of Maine, but that
I would make a very good living and have a very good time.
"The boys in the State of Maine who are willing to make a study
of this business of agriculture and fit themselves for it, will find
soil enough, and room enough and opportunity enough to build
up for themselves in this old State a comfortable and handsome
business, either in dairying or in any other branch of farming.

I want to talk just a moment about the agricultural develop-
ment of the State of Wisconsin. I have been dairy commissioner
for seven years, and we have endeavored to make a complete list
of the creameries and cheese factories in the state. We have
about 1300 creameries and fifteen or sixteen hundred cheese
factories. Our butter product is about 80,000,000 pounds a year,
and we make about 60,000,000 pounds of cheese. We have
absolutely revolutionized the business of dairying in that state
by the work which has been done by the Experiment Station, by
the agricultural societies, by the Dairymen’s Association, and by
the farmers’ institutes. In 1887 we established the farmers’
institutes in our state. At that time twenty per cent. of the but-
ter of our state was first class and brought a first class price.
Last year, out of the 80,000,000 pounds which were produced
about 65,000,000 pounds were first class. The merchants all
over the state in less than three years from the time we started
the farmers’ institute, were talking about the wonderful change
which had been brought about among the farmers of Wisconsin.
We simply went into every farm neighborhood, and we did not
go to theorize, we took men who had made butter, men who had
followed the plow, and we talked business right in their own
homes. In the early years of the institutes a good many old men
would come in and say it was all nonsense, a lot of book farming.
But in later vears those same old men would come into the meet-



138 BOARD OF AGRICULTURE.

ings, and take part in the discussions, and give the benefit of their
knowledge and advice. The curse of a farming community any-
where is that “Things are good enough.” There is nothing
good enough and there never will be anything good enough until
the morning stars sing together. The people who are never satis-
fied are the people who do something for themselves and make
improvement. What we want in our State and what you want
in your State is more of this systematic agricultural education.
We think we know a great deal in this country, we think we are
far beyond foreign countries, but in some respects we are behind
them. In Ireland 100,000 people are taught agriculture in the
schools, systematically. Denmark, with 15,000 square miles of
territory, a country that exports 130,000,000 pounds of butter a
vear, has twentv-eight schools in agriculture. Away up in Fin-
land, towards the North Pole, with a territory larger than the
State of Maine and only two millions of people, there are forty
or fifty schools of agriculture. France spends a million dollars
a year upon agricultural education in her schools. She does it
not because she loves the farmer, but because it is French states-
manship to use this means of agricultural education to develop
the agricultural resources of that country, and maintain the
wealth and the independence of her people. Even in Russia,
$600,000 a year is spent for agricultural education. We are tak-
ing it up in our State in another way. The last legislature
passed a bill which provided that any county which desired to
establish a county school of agriculture should receive each year
not to exceed $2500 from the State for agricultural education.
Two counties have already taken that up, and we are to have
two county schools of agriculture which the boys living in the
vicinity can attend at a small cost. It is also provided in the
bill that each school shall have not less than three acres of land,
upon which they can work out the things taught in the school.
The county pays the balance of the bill. Before we get through,
in all the leading counties we shall have these schools of agri-
culture, where dairying will be taught systematically, where hor-
ticulture, rotation of crops, and business methods of farming will
be taught, and they will give to the boys of our state that intelli-
gence and that love of the business which will keep the cream of
those boys on the farms of Wisconsin.
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There is another thing I want tomention inconnection with the
dairy business. We have a great fight on hand over the oleo-
margarine bill. One enemy of the cow is the man who does not
take care of her, and feed her right, and the other enemy of the
cow is the man who manufactures an imitation product and puts
it upon the market colored in imitation of the product of the cow,
where it is sold as and for butter. Now we have declared war
against that business, and against that product in that form. I
was in Washington four times last winter. I was a member of
the National Dairy Union, who were trying to pass the Grout
bill. That bill provided for a tax of ten cents per pound upon
colored oleomargarine, and reduced the tax upon uncolored
oleomargarine from two cents to one-half of one cent per pound.
I attended a conference a short time ago, which was also attended
by Mr. Knight of Chicago, secretary of the National Dairy
Union, Governor Hoard, Mr. T. L. Haecker of Minnesota and
others, and we agreed that the measure which we would push in
this Congress should be introduced by Mr. James Tawney of
Minnesota, and that we would take off the tax on the uncolored,
and simply provide for a straight tax of ten cents on colored
oleomargarine, made in imitation of yellow butter. That bill is
undoubtedly before Congress now, and that is the bill which the
dairymen of the United States will endeavor to pass. I have
had a great deal of experience with these oleomargarine people
in Wisconsin, during the seven years in which I have been in
office. We have a law, as I think your State has, which abso-
lutely prohibits the sale of oleomargarine colored in imitation of
yellow butter. Every possible effort is made by the Chicago
manufacturers to evade that law and force the product over our
borders. I have arrested within the last few weeks one or two
hotel keepers, one of whom was fined $100 for using oleomar-
garine upon his table. The way it is sold in some instances is
this: The Chicago manufacturer sells his colored oleomargarine
to the retailer for oleomargarine. The Wisconsin retailer, as a
rule, sells it to his customers for what it is. But his customers
in the main are people who are running hotels, boarding houses,
lunch counters, etc. and they put it before their guests in response
to calls for butter by people who do not want oleomargarine and
do want butter. To illustrate the manner in which the law is
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evaded, I will give you a little experience. I found that oleomar-
garine was being shipped from Chicago to Milwaukee, and that a
man went around the city and handed out blank postal cards, and
about 200 people sent in their orders, direct to Chicago. The
oleo would come by freight in boats and be delivered to these
parties. Finally I induced one woman to make an additional
order, which was filled by the agent, and I arrested him. I
employed one of the district attorneys. The agent came up to
see me, and admitted that the business was wrong and asked what
he should do. I said, “Plead guilty. I will drop this prose-
cution if you will have a statement published in the papers that
you will sell your teams and close up your business in three days.”

The oleomargarine people have been in the habit of saying to
the merchants, “I want you to handle these goods.” The mer-
chants say it is against the law, but they are told that it is all
right, they will be given a certified check of $100. When paying
a butter price in ten stores, at eight stores they gave me oleomar-
garine. We took that down to Washington and placed it before
the Congressional Committee to show that this business is per-
meated with fraud. We are charged with trying to crush out the
oleomargarine business. That is absolutely untrue. We con-
cede that oleomargarine uncolored, and under its own name, has
the same rights in every market that butter has. But we say,
and the supreme court of every state which has passed upon it,and
the supreme court of the United States say, that when a man
makes an imitation of yellow butter, and colors it like yellow
butter so that the average consumer is likely to buy it for yellow
butter, not wanting oleomargarine, the state and the United
States have the right to put the heel of state and national law
upon it, and crush that business out. All we are trying to do is
to drive the fraud out of oleomargarine. You have no idea of
the amount of work that was done during the last session of
Congress to bring public sentiment to bear upon those politicians
gathered under the dome in Washington. When I went down
to Washington two years ago, in the interests of the bill, my
friends said, “Tt is ridiculous for you to undertake to pass it.
There is not one man in five in the House of Representatives that
is forit.” I said, “Wait until they hear from their people.” We
organized in Chicago, and raised $15,000, and sent 1,500,000
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pieces of literature from one end of this country to the other.
We flooded 350 congressional districts in the United States with
that kind of literature. And when these gentlemen in the United
States Senate and in the lower house began to get letters, postal
cards and telegrams from men in business, and men on the farms,
all over the United States, they began to wake up. I want to
say to you that the representatives of New England stand by us,
and you want to see to it that they are not only with us but that
they are with us hard. Do not let them forget that you are on
earth, that you are taking an interest in this legislation. We are
going down to Congress, and take the testimony given before
the last Congress, over 2,000 pages. We are going to put that
before the gentlemen and say, “There is our case.” We want
to get this over to the Senate early. ‘We got it there last year
but it was late and enough senators stated that they would talk
it to death so it was impossible to get a vote. We have taken away
the tax upon the uncolored article. We have removed all objection
on that score. Welwant the help of every!Maine farmer and every
business man to crowd that bill through. The competition that
is honest is hard enough for the men who run this dairy busi-
ness. The competition which is dishonest, the competition of
an inferior product costing one-half what butter costs, is some-
thing from which we have a right to be relieved, and I believe we
are going to be relieved of it by the present Congress.

Ques. What would be the proper way to bring these things
to bear upon the representatives?

Ans. Write a letter yourseld, and have your triends write,
directly to your representatives. A letter is the most effective
of all, it is worth any number of petitions. When a representa-
tive gets a letter direct from a man in his own district whom he
knows, it usually receives some consideration. I want to say
further in reference to this matter, that as Mr. Knight, secretary
of our National Dairy Union, stated at our meering, it takes a
great deal of money. We do an immense amount of printing.
Every time we send out a piece of literature to all of the names
all over the United States, it costs the National Dairy Union
$1500. 'The first thing received in that line was a check from the
Delaval Separator Company for $1000 and I want to give these
people all the credit due them. In addition, we received $800

*
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from the butter commission merchants of Chicago. We are
going to publish a book, one chapter written by Gov. Hoaraq,
another by Prof. Curtis of Jowa, another by Prof. Henry, another
by Prof. Haecker.. This book will be called “The Farmer’s
Hand Book,” and will treat of dairying, cattle barns, rotation of
crops, soils,—all those things which pertain to the farm. It will
be an eminently practical work, of great value, and will be sold
to farmers of the United States for fifty cents. We expect to
make fifteen cents on a book, and use the profit in carrying on
this fight against colored oleomargarine.

Ques. What do you think about coloring our butter?

Ans., Butter is colored to secure uniformity. It is not colored
to resemble any other more valuable product. Oleomargarine
is colored to imitate something which costs more and is worth
more. DButter is colored to adapt itseif to certain markets. In
New England perhaps you demand as light colored butter as
anywhere. Down in Louisiana they want a very highly colored
butter. Butter coming in from different places, in order to
secure a proper standing in the market and be easily handled and
easily graded has to be colored a uniform color, but there is no
deceit about it.
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METHODS BEST ADAPTED TO PERFECT GRANU-
LATION OF BUITER.

By Prof. G. M. GOWELL, Orono.

I hardly know how to describe the best methods of securing
granulation, because we are well aware that granulated butter is
not a marketable product, it is simply a condition of the butter
at one stage of the process of its manufacture. And I suppose
every butter maker is familiar with the work and thoroughly
understands how to secure granulation. We know, in the first
place, that milk is composed of several substances, and the fat
is in minute particles that float about in it; and it is those little
fat globules that gradually accumulate and grow larger in the
process of manufacture, that finally form the butter. When the
cream is separated from the milk those fat globules come to the
surface by the gravity process or are thrown off by the centri-
fugal process. When the cream is churned, two of them will
stick together, then three, then four, and then one dozen, until
finally those little globules, only about one-fifth of a thousandth
of an inch in diameter gradually stick together and become large
enough so we see them in the churn. They are very small yet,
not large enough so we can make our butter from them without
waste and make it in the best form. So we keep on churning
until more unite, and when those get large enough so we can
readily draw off the buttermilk, when they are about the size ot
number 8 shot, the work has been carried far enough. If we let
them get larger than this they will lock up a certain amount of
the milk serum, and that will have to be separated again in order
to free them from the buttermilk. To stop the work when they
are just the right size depends upon the skill of the butter maker.
It is a simple matter when you know how to do it. We do our
work in this way: We churn at such a temperature that we can
form these granules in from forty to sixty minutes. I cannot
tell you what the temperature is. From Holstein milk, Ayrshire
milk, and the milk from many individual cows, the butter comes
quicker than from Guernsey or Jersey milk, and other milk in
which the butter fat is hard. The fat in the milk of the Holstein
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and some other breeds is soft, while in that of our butter breeds
it is hard. Also different foods have an effect on the fat. Cot-
tonseed meal gives us a hard, and corn meal a soft, fat. The
rule is to experiment and find out at what temperature it is neces-
sary to churn to have the butter come right and come within from
forty to sixty minutes. Having determined that, you have the
right temperature. Then, do not have the crean: too thick. I
would not have the cream contain more than 25 per cent. of fat,
in order to have it in the best condition for securing granules.
If it is thicker there is not liquid enough for the fat globules to
float about and have room to form and finish. 35 per cent. cream
is too rich. The little globules are so close together that in agi-
tating the churn tney are liable to attach themselves and become
large and of different sizes. We want bath enough for them
to float about in. 1t is perfectly safe to use the cream from the
gravity cans, as it will not contain 25 per cent of fat, but do not
make the cream from the separator too rich, or it will be too
dense for finishing the globules in the best form.

Ques. Do you not regard Cooley cream as a little too thin?

Ans. It is owing to the conditions under which it is raised.
At 15 per cent. it is rather thin, but this does not interfere with
securing good granulation. 1 think the ordinary 18 or 20 per
cent. cream is all right for getting good granules, and we have no
difficulty in using separator cream at 25 per cent. At 30 per
cent. we can get good granules, but it requies more care. If
we find that 60 degrees is the right temperature, we use that.
If it is Holstein milk we may have to churn at 55 degrees or a
little above 50, especially if the cows are fed on corn meal and
silage. If we are using cream from Jersey cows that have been
fed considerable cottonseed meal, we sometimes have to churn
up to 70 in order to get the butter to come right.

When the grannles begin to appear, look into your churn,
and if yvou are a novice you will look quite often. As you
continue to churn vou gradually become accustomed to the busi-
ness, and you know about how much churning to give it each
time. Sometimes the granules will grow in size very rapidly,
especially if the temperature is a little high, or the fat a little soft.
When the granules are of about the right size, about the size of
No. 8 shot, if we have three or four pails of cream we put in one
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pail of brine. The brine is made by taking an ordinary pail of
water and putting in about a cupful of salt, and thoroughly dis-
solving it. We try to have the brine about two degrees colder
than the temperature of the cream when we began to churn. If
we churn at 60 degrees we add the brine at 58.  'Why we are so
careful is this: We have gotten those little granules to the right
size, and we want to finish them. If we continue to revolve the
churn without adding the bath we shall soon stick them together,
but if we add water a little cooler than the cream we tend to cool
them. Then if we add the salt we have a denser bath, and they
are more inclined to float, and by agitating the churn a few times
they  do not stick to each other but rub against each other in this
colder bath and commence to round off. And as they float there
and the churn is revolved, you have round balls, like round, hard
shot. If you have added the bath too cold, they will finish too
quickly and the outer corners are liable to break off and you have
bits of fat floating around which you will be liable to lose. 1If
they are not quite large enough at the time you add the bath, and
too cold a bath is added, it is with difficulty that you can increase
the size. :

Some of the granules shown here today are of just about the
right size, they are round and well finished. Some of the butter-
makers evidently added the bath too soon, and the granules are
not as large as mustard seed. They are very uniform but they
are very small. They had a uniform granulation, but they
stopped the churn too soon. Why is not that size just as good?
You cannot draw out the buttermilk from among those small
granules, because they lie so close together that they hold it by
attraction. If they are larger, the buttermilk will run out. Also
if the granules are too small the water cannot run out readily.
It runs out slowly, and if you continue to make those granules
into butter, you will have butter that is water logged or soggy.
The butter will contain too much moisture, which cannot be got-
ten rid of without excessive working. Some machinery agents
will claim that their machines a-e better because of the greater
churnability. Every butter-mal er knows that it 1s possible to
lock in twenty per cent. of water. I have locked twenty-

I0
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three per cent. into the butter. It is not difficult at all. Simply
wash the butter when the granules are small, with as cold water
as you can possibly use. This will cause it to hold a great deal
of moisture. But we must not do this way, because the butter
will begin to leak when it comes into a warm room. That brine
tastes good, but it is not what the consumer wants to pay for.
That butter is not wanted, it is not a perfect granulation. If you
do not churn enough, you leave the granules with rough surfaces,
and those tend to hold the moisture, to hold the buttermilk, or the
casein, and it is that casein which gives us our sour butter when
it is not very old. The casein begins to decompose, and affects
the flavor of the butter when it is only a few days old. We must
finish the surfaces of those granules, get them round, firm and
hard, so that they will not contain much water. In the old way,
when we had a solid mass it was taken out and put on the worker
and then water applied, and we had to tear it apart and wash it
to wash out the buttermilk. When we have these granules of the
size we desire, we take the butter out on the worker and gradually
work it, not for the purpose of salting it, because we added the
salt in the churn after it was washed, not for the purpose of get-
ting the water out, because the water drained out from among
these globules before. We work it to give it a waxy consistency,
to make it tough and wax-like, and then we have perfect butter.

Ques. What do you think of feeding gluten for butter mak-
ing, with cotton seed, shorts and corn meal?

Ans. There is no reason why you should not feed it. Gluten
has the same characteristics that corn meal has, only more intensi-
fied. It gives us a softer butter, even, than corn meal alone. It
has a very good flavor and is a desirable food to use for butter
making. It is cheap, it is safe. It is a clean product of the corn.
At present prices of ordinary farm foods, if I needed a food that
contained protein I would drop off corn meal and feed gluten
because it is cheaper and richer in protein than corn meal.

Ques. It there any difference in the value of the different
brands of gluten?

Ans. Some are better than others. Those that analyze the
highest in protein are the most economical for us to buy. In our
ordinary feeding, the Chicago gluten has been very satisfactory.
The differences in the brands change somewhat from year to year.
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I would simply be guided by the tags, which give the percentage
of protein and fat contained. These tags are the means that the
farmer has of educating himself regarding cattle feeding. He
has a guarantee of the composition of the food he is using, which
costs him nothing. People are complaining a great deal about
the price of the tags on the grain. They think the farmer is
robbed. But if they realized that when they buy grain with this
tag on it they have a guarantee of the composition of the food,
which shows them the food nutrients which the different brands
contain, they would see that it may be a great saving to them.
This was brought home to me very forcibly down in Damaris-
cotta. We were talking about cattle feeding and in the evening
a man brought in a tag which was attached to the corn and oat
feed. I learned that the farmers were using that feed and no
other, and they were paying $14 a ton for food actually worth
$10. They could not buy cottonseed there because there was
none for sale. But they could have gotten the same nutrient$
in cottonseed meal and corn meal for $1.00, for which they were
paying $2.00 in the feed they were buying. Every single deter-
mination, three of them on each package, would have cost them
$5.00, if they had had the food analyzed, and yet they were find-
ing fault with the experiment station for making them pay for
those tags. They ignore all these facts, and find fault with the
conditions that are put in the hands of the farmers for educating
themselves.

Sec. B. W. McKeen.—This is, as we all understand, the
last dairy meeting that will be held under the auspices of
the Maine Board of Agriculture. For nearly fifty years
the Board of Agriculture has been doing its work in our
State, how well of course results alone will prove. That
great advances have been made during those fifty years
along lines relating to agriculture, no one will dispute. That
there have been mistakes made, no one will deny; but I believe,
and I think no one will question it, that the general trend has been
upward, all the while upward, that this very important matter
of agricultural education, which has been mentioned here so well
this afternoon by both the speakers, has had at all times and
under all circumstances a faithful and consistent ally in the
Maine Board of Agriculture. I regret exceedingly certain con-
ditions that exist in our State in relation to the ereating of a senti-
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ment favoring agricultural education. I picked up a paper in a
grange hall not long since, known as an agricultural paper. One
of the first things that struck my eye was an editorial note in the
paper. This note stated that to prove that agricultural education
was not foreign to all of our colleges of agriculture and the
mechanic arts we had only to go to one of the western states for
example. In that state, it said, they have at least eighteen to
twenty-five professors engaged in lines directly relating
to agriculture, and it went on to mention the various branches
ofagriculturalscience being taught there, utterly ignoring the fact
that right here in the geographical center of our own State there
was an institution that had been broadened into a university in
which there existed a college of agriculture that was equipped as
well or better than any other college of the same nature in this
broad land of ours. As long as these little matters are circulat-
ing among our people, in a way that incidentally and perhaps
silently tends to undermine the work that is being done that shall
advance the agricultural education of our young men and of our
older men, I say that our agricultural educators are placed at a
very great disadvantage and something should be done to in some
way overcome this tendency in the minds of our people to belittle
the work that has been done along the lines indicated by Prof.
Gowell this afternoon. I certainly hope for the time when there
shall be a united effort on the part of every man, woman and
child in the State in favor of agricultural education, of education
along agricultural lines and by those of our people who are
directly interested and capable of giving that education, when it
will be impossible for us to find unkind, unnecessary and untrue
censure of our agricultural college or of any of the other means
that are being taken to educate and elevate our farmers. I
believe that the work of those who have come into our State from
abroad, like Mr. Adams, Mr. Smith, Gov. Hoard and others, has
tended very much indeed to give to our people literary advakn-
tages, has shown to them what the sentiment of the people in
other sections of our country is along these lines. I certainly
hope, and T believe, that these meetings will be continued, and
carried along on the line which has been pursued for so many
years, and I believe so successfully, by the Maine Board of Agri-
culture.
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OFFICERS OF AGRICULTURAIL SOCIETIES.

Name of Society.

President.

P. O, Address.

Secretary.

P. O. Address.

Treasurer.

P. O. Address.

Maine State Agricultural.
Eastern Maine Fair Association...
Maine State Pomological ....
Maine State Poultry and Pet Stock

Association ..........

Androscoggin County ..............
Androscoggin, Durham. [N
Aroostook County. .....

AT00StOOKk NOrth .oivvvnrienenicnans

Aroostook, South....
Aroostook, Madawask
Cumberland County .... .
Cumberland, North..........
Cumberland Farmer’s Club
Cumberland Gray Park Assocw,tlon
Cumberland, Bridgton Farmers’
and Mechanics’ Association
Cumberland, New Gloucester and
DADVIIIE -« 1 eaurorerenrsenronenseons
Cumberland, Lake View Park ....
Franklin County ETTITII
Franklin, North
Hancock County. .
Hancock, North.......... cooceiiaen,
Hancock County Fair Assocmtlon.
Hancock, Eden ...... eereeraeen
Kennebec County
Kennebec, South .c.o..vvvennn
Kennebec, Pittston Agrlcultuml
and ’l‘rottmg Park Assocmtlon
Knox, North
Lincoln County.
Lincoln, Bristol
Oxford (,ouuty .
Oxford Rlversnde Palk Assocm.tlon

.|E. E. Thurston
...|A. M. Card
.|Gilbert B. Curtis.

I. Pompilly ......|/

F.O. Beal ........
Z. A. Gilbert .....
Chas. L. Cushman
J. L.Cummings..

Rufus Parker ....

.|E. L. Cleveland..

J. W. Dudley.....

.|T. B. Bradford...
.{Eloi Albert ...
.|Alonzo Libby.
.|Q. M. Chute .....

M. W. Pearson...
. . 8killings ...

I. 8. Webb.......

F. R. Rounds......
Arthur Dyer
J. H. Crowell.....
D. D. Graffam....

W.J.Creamer ...
H. T. 8ilsby
H. E. Davis
A. 8. Bunker
E.J. Gilman
C. F. Achorn

.|J. H. Bailey ......

Wm. dJ. Wheeler .
C. M. Wormell..

Oxfmd West .oooieen.n C. W. Pike........
Oxford, Androscoggm Valley «iee.|J. W, Thompson.
Oxford NOXth.eies .oe vvssrnesssess.]George O. Huse..

Bangor
North Greene ....

Auburn
Livermore Falls
Durham
Houlton
Mapleton
Golden Ridge ....
Up’r Madawaska.

.|Westbrook .......

Harrison
Cumberland Cen.
Gray

.|Bridgton ..... ...

Danville Junct ..
East ~ebago.....
Farmington .....
Phillips ..........
Penobscot
Aurora .... .. ...
Ellsworth
West Eden
Mt. Vernon
Cooper’s Mills ..

Sast Pittston ...

Walpo e .
South Paris
.|Bethel
Fryeburg
Canton .....

.|Geo. C. Hawes .
./R. H. Woodward.

T, L. Eastman

Geo. H. Clark ....
Ezra L. Sterns ...
D. H. Knowlton..

Geo. P. Coffin ....
J. L. Lowell......
J. H. Williams ...
Geo. T. Holyoke .
E. T. McGlauflin.
Isaac Cushman ..
Remi A. Daigle ..
E. H. Smith . ..
J. Orin Ross
H. B. Clough ..
J. W. Stevens ....

F. M. Nevens....
A. L. Brackett...
A. F. Gammon...
M. S. Kelley ..
Nabum Hinckley

. Whitecomb .
Ww. L. A]ley.......
W. G. Hunton..
./A. N. Douglass..

A.E. Marson.....

B. A. Woodbridge

A. C.T. King.....
L. A. Hall ....

H.T. Tirrell....

.[Phillips.....

.(Canton ....

North Anson....

Bangor...... .
Farmington......
Freeport .........
Auburn. .... .
Auburn..... .

Houlton ....
So. Presque Isle..
Sherman Mills.
St. David ....
Westbrook
Harrison ...

. (,urnberland Cen

Gray..... reeeiens

Bridgton .........
New Gloucester..
East Sebago
Farmington..

Bluehill
Amherst ..
Ellsworth .
Eden... ...
.-Readfield.........
./.Gardiner, R.F.D.4

East Pittston ....
Union.....
North ‘\Iewcastle
Damariscotta...
South Paris
Bethel ..
Fryeburg..

Andover.......

J. F. Talbot ......

Andover.........

./E. G. Eveleth .....
.|S. Dean Benson..

.|Alexis R. Cyr ...

..|S. H. Bea
..{M. P, Hinckley ..
.|J. H. Patten..... .

.|Ephriam Alley .

Chas. 8. Pope ....

F. D.Scamman ..
.|Geo. P. Carsley ..
N. M. Shaw
J. W. Stevens....

F. A. Webb. ....

Geo. C. Jordan...
J. P. Fitch... ....
Geo. M. Currier..

H.J.Joy .-...

C. H. Stevens .
J.S. Gxay........

C C. Libby . .....
. W. Grinnell..
John E. Nelson ..
C. B. Woodward.
A.C.T. King....
E.C. Rowe.......
W. R. Tarbox . ..
D. W. Goding ....

Auburn.
Bangor.
Manchester.

Auburn.
Livermore Falls.
Durham.
Houlton.
Presque Isle.

St. David.
Gorham.
Harrison.

Woodfords R. F. D.

Gray.
Bridgton.

New Gloucester.
East Sebago.
Farmington.
Phillips.
Bluehill.
Amherst.
Ellsworth.

. diden.
Readfield.
South Windsor.

East Pittston.
.|Union.

Alna.
Damariscotta.
South Paris.
Bethel.
Fryeburg.
East Peru.

Owen P. Lovejoy

Andover.
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Penobscot, Lee Union ........
Penobscot, West.......
Penobscot. North... . .
Penobscut East Eddmgton "Farm.
ers’ Club.eeeiieniieiieceneenaaanans
PPenobscot, Orrington.
Piscataquis, County. .
Sagadahoc County
Sagadahoc, Richmond Farmels’
and Mechanics’ Club.......
Somerset County..
Somerset, East
Somerset, Central ...
Somerset, Bingham.
Waldo County
Walde and Penobscot .
Waldo, North . e
Washmgton (Jnunty
Washington, West..... .. ....
York, shapleigh and Acton .. .
York, Ossipee Valley Union...

csene

-1lra Barnes . . ..

AW

.iR. G. Pease.

. W. E, Parsons....

H.J. Given.....
F.J. Libby.......

.10rlando Walker .

C. K. Fuller
S. W. Gould .

..|Amon Baker. ...
-[D. L. Pitcher.....
W. B.F.Twombly|Monroe ..
.. H. J. Moulton.|Unity
..(S. P. Bucknam ...

..|B, F. Willey
.|Frank C. Staples.|Shapleigh .
«..../Cornish. ..

-{Lee ....
..|B. P. Hubbard ...
.|8. T. Mallett......

..|Brunswick

Stetsdn
South Springfield

East Eddington..
South Brewer....
Foxcroft....

Richmond..
Anson ... .
Hartland
Skowhegan .
Bingham ....
Belfast ..

West Pe:mbloke
Cherryfield.......

-|C. E.

Nathan Averill ..
F.E. Jewett......
B. D. Averill. ...

Boyden Bearce ..
N. A. Nickerson..

.|H. K. Dinsmore..

Robert W. Carr ..

Dinslow ...
J. F. Withee.....
J. A. Goodrich...
R.T. Patten......

‘. John Redmond ..

B. H. Conant....

~F.H Bowden ...

Sidney A. Wilder

E.F. Allen ......

..|F. K. Bodwell...
- H. L.

Merrill. ....

Lee ....
Exeter. .
Prentiss..........

Hast Eddington..
Orrington .......
Foxcroft.... .....
Bowdoinham ..

Richmond Corner
Madison..
Hartland . ...
Skowhegan
Bingham
Belfust
Monroe. ..
Unit,
West Pembroke..
Columbia Falls ..
Acton.... ........
East Parsonsfield

Bclle Brean......
.Jewett .
Reed........

I&A

J. H. Comins. ...

A. Nickerson..
C.C. Dupham....
L.E.

D. W. Alexander.
Geo. F. Charles ..
Chas. Rowell.....
E. D. Packard....

Edmund E, Hill..

G. G. Abbott
F. L. Palmer.
Edwin Rand
Clifton Laughlin.
Wiliis H. Allen ..
W. P. Ferguson ..
O. B. Churchill...

Lee.
Exeter.
North Lee.

East Eddington.

Orrington.
Foxcroft.
Brunswick.

Richmonda.
Madison.
Hartland.
Skowhegan.
Bingham.
Belfast.

.{Monroe.

Unity.
Pembroke.

Columbia Falls.

Springvale.

North Parsonsfield
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Androscoggin County. 58 22 48 -
Androscoggin, Durham. 20 4 3 7
Aroostook County. .... . . .. 72 30 74 5
Aroostook, North ........ . PR 58 18 25 6
Aroostook, Madawaska. . 26 4 5 1
Cumberland County. ... 5