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REPORT.

To the Senate and House of Representatives:

The winter session of the Board of Agriculture was held in

Paris, commencing on Tuesday, January 23, and continuing

during the three following days. The attendance of farmers and

others interested, directly or indirectly, in matters pertaining to

agriculture, was unusually large, and the interest manifested in

the addresses, lectures and discussions was of a most gratifying

character.

The forenoon of the first day was devoted to organization,

admission of new members, choice of officers, (as given on the

preceding page,) and the transaction of business.

The topic of most public importance related to directing the use

to be made of that portion of the State bounty which is placed
under the control of the Board. The deliberations resulted in the

passage of two votes, which the Secretary was directed to com-

municate to the Societies, together with a concise statement of

the doings of the Board in relation to the second vote, and sug-

gestions relative to its being carried into effect. This he soon

afterwards did in the following circular :

Office of Secretary of the Board of Agriculture, f

February, 1872. j

To the Trustees of Society.

Gentlemen :
—It has become my duty to communicate to you

the following votes passed by the Maine Board of Agriculture, at

its late session, January, 1872, compliance with which is necessary
if you desire to secure continued aid to your society from the

bounty of the State, the Board being empowered to determine for

what purposes and objects one-half said bounty shall be expended :

Voted—That the several Agricultural Societies receiving State

bounty be and hereby are required to expend, during the current

year, for the formation, support and encouragement of Farmers'

Clubs, a sum not less than one-fourth of the bounty so received
from the State.

Voted—That the several Agricultural Societies receiving bounty
from the State be and are hereby required to offer, during the
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present }
r
ear, premiums for Farm Improvements, to be awarded in

the autumn of the year 1874, to an amount not less than one-

fourth of said bounty.
The first vote simply continues the policy which has been acted

upon for several years past and which has been productive of

highly satisfactory results. If a sufficient number of Clubs have

already been formed, you can expend the whole amount (to wit :

one-fourth of what your society receives from the State,) for

books, lectures, or such other aid as you deem best adapted to

promote their prosperity and efficiency.
The second vote is in place of one requiring- premiums to be

offered for several years past on' wheat culture. That was effi-

cacious of good, but unequally in different parts of the State.

The present requirement promises more uniform good results in

all sections.

It inaugurates a new policy. The principal reason (among
others) for this action by the Board lies in the fact that of late

years encouragement by means of premiums offered by Agricul-
tural Societies has been almost, if not wholly, confined to such

objects as contribute to the attractions of the Annual Exhibitions,
to the exclusion of other improvements which may be more need-
ed but cannot be competed for or exhibited upon the show grounds.
The desire of the Board is that the improvements to be made

should be those which are most needed upon the farm of the

person competing for a premium, whether they pertain to build-

ings, fences or tillage, whether to underdrains, manures, orchards
or forests, whether to reclaiming waste land, renovating impov-
erished lands, re-seeding grass lands damaged by drought and

grasshoppers, or whatever else is most wanted to improve the
farm .

It is further the desire of the Board that the premiums be so

offered as to stimulate improvement among those of small means

equally with those possessing larger means ; that is to say, that they
be offered not for the greatest amount of improvements irrespect-
ive of cost, but for the highest degree of skill and judgment
manifested in adapting means to ends, or, in other words, for the
most economical results in proportion to the time, labor or money
expended in making the improvements, or for the greatest results

at least cost, a reasonable amount being accomplished. %

It is obvious that no one competing for premiums offered upon
such terms is in danger of suffering loss by reason of devoting his

energies and means to such competition. Undoubtedly every one
will be well repaid in the direct results of his labors, and there will

be the additional motive of a handsome prize besides.
Let me suggest also, that you offer and publish the premiums

for Farm Improvements, together with the conditions upon which
they are to be awarded, at an early day, making them as widely
known as possible, and fixing a suitable time for the close of

entries, (say in early summer,) so that a committee, to be carefully
selected by you, consisting of judicious and impartial men, may
visit the farms of the several competitors during the coming
summer or autumn. This committee should observe carefully and
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write down accurately, before leaving the spot, the existing condi-

tion of things, taking notes of what has been done since the entry
was made, together with what is proposed to be done during the

remainder of this and the two following years. These memoranda
should be carefully preserved for reference at the final visit in

autumn of 1874, removing, so far as possible, any liability to

forgetfulness or mistakes
;
and with carefully prepared notes in

hand of what appeared in 1872, the committee can judge under-

standing^ and decide according to comparative merit in 1874.

I may be allowed to add that when this plan was tried in Cum-
berland county some years ago, it was found that a spirit of im-

provement sprang up, not only among those competing lor

premiums, but also widely among their neighbors, who did not

like to be left behind or to be outdone. It is believed by those

best acquainted with the facts of that case, that no other equal
sum was ever expended by that Agricultural Society which effect-

ed so much good.
Although the Board saw fit to pass no binding action for more

than one year, I am authorized to say that no reasonable doubt
exists that a similar vote will be passed at the winter sessions of

1873 and 1874, and consequently, you would do well to state,

with your offers, the probability that the premiums will embrace
not only the sums named by you at this time, but may be doubled

or trebled by reason of devoting a similar share of the State's

bounty for two years more to the same object.

Respectfully yours,
S. L. GOODALE, Secretary.

The Secretary and Professor M. C. Fernald, were appointed

delegates to the National Convention called by the Commissioner

of Agriculture to meet at Washington, February 15th.

AFTERNOON.

The public exercises commenced at 2 o'clock P. M., the newly

elected President, Z. A. Gilbert, Esq., in the chair.

The President. We have first upon our programme this after-

noon, the name of one who has long been closely identified with

the great interest which we are now assembled to promote, and

one personally familiar with the details of practical agriculture.

It is true that for some years his attention has been directed in

other channels, and to many he is doubtless better known in con-

nection with public affairs, than as a farmer of Oxford county.

We have no reason to think that change of position has abated in

the least either his interest in, or his ability to serve the cause of

agriculture. I have the pleasure of introducing Governor Perham.

who will now address you.
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Address of Governor Perham.

Mr. President and Gentlemen of the Board of Agriculture:—

It is my pleasant duty to bid you welcome to the county of

Oxford. I do this with very great pleasure ;
at the same time, with

distrust of myself, since I am compelled to come before you with

very little preparation. I come, however, feeling an interest in

this work. About nineteen years ago, in 1853 and '54, it was my

o-ood fortune to be a member of the Board of Agriculture of this

State. It was at the earliest organisation,—the incipient stages

of this movement,—and I was happy in the privilege of taking

some part in the proceedings which have led to the establishment

of the office of Secretary of this Board, and I trust to some of the

results which have followed your efforts.

Although unable to say a word that will be instructive to these

gentlemen present, I would refer to some general matters apper-

taining to the interest which you have at heart, and which yon

have met here to consider. We all feel very deeply the fact that the

last two years have been to some extent unfortunate for the iarm-

ing portion of the State of Maine. The failure of the grass crop,

especially, which was reduced from about a million of tons to some

seven hundred thousand tons in 1870, and reduced still further,

below five hundred thousand tons,—more than half,
—in 1871, is a

consideration of great importance, and very damaging to the

agricultural interests of the State. It has not only created a

necessity to dispose of a large amount of stock, which otherwise

would have been kept, but it has compelled extensive purchases

of corn from abroad, paying money which many needed for other

purposes. It has done more and worse than this, in that it has

undoubtedly injured the prospects of the grass crop for some time

to come
;
to what extent, it is impossible for us now to tell. We

all know that the two years past have been such that not only has

our crop of hay been reduced upon old grass fields, but the growth

of new grass has been prevented. Many lands which were laid

down and expected to produce a new crop of grass, must be

uli.wed again and cultivated, before it will be possible to get the

crop of grass that we obtained before. And when we consider

the fact that the grass crop of the State of Maine is the most im-

portant we have, it becomes a matter of very serious consideration

whether this Board may be able to devise some means or make

some recommendations that shall aid the farmers of this State in
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getting back, as soon as possible, the hay crop which was formerly

produced.

The .statistics of this State, gentlemen, as furnished by the

census winch was taken in 1870, are also somewhat discouracrinur

We see by these that in the rural portions of the State, in the

older portions of the State, there has been a decrease, rather than

an increase, in the population. It is particularly unfortunate that

we have not been able, during the last decade, to increase our

population ;
but such is the fact.

It may not be improper for us to consider, briefly, some of the

causes which have led to this result. It is very -well understood

that the business which you have met to consider, the agriculture

of this State, lies at the very foundation of all other business,

and at the foundation of the prosperity of the State. No other

business can succeed well unless agriculture succeeds. It is,

nevertheless, true, that the agricultural interest is, to some extent,

dependent upon the other interests of the State. I mean by this,

that every professional man, every man who builds a ship, every
man who goes out fishing from our coast, every mechanic, every

operative in our factories, every man who works upon our granite

and in our slate quarries, and in the quarrying and burning of our

lime,—every one of them requires what the farmer produces, and

the more we have of those interests, the larger number of persons

there are employed in those occupations, the greater will be the

benefit to the agriculture of the State. We are not able to com-

pete in the raising of breadstuff's with the grain-growing States of

I West, but there are some things that we can raise, and in

which we can compete with any other portion of the country.

We can raise potatoes here as well as anywhere, and the potato

crop that we export now is one of our largest sources of income,

and a very important crop with us. There is another thing we

can do. As you establish manufactures, or any industry, it makes

no difference what, anywhere in the State, that requires operatives,

that requires men and women to carry it on, you have there a

market for such of the surplus of the garden and the farm as

cannot be brought from abroad. In respect to these products, we
have no other part of the world to compete with us. It appears

to me, therefore, that in the older farming portions of this

State, nothing will tell more favorably upon the agricultural

interest of those communities than the establishment of other

industries in our midst. Everybody knows that in the immediate
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vicinity of some of our manufacturing towns, the price of farms

has increased more than three hundred per cent, within the last

fifteen or twenty years, in consequence of the establishment of

this other business. There are a good many farmers here who

know that, living as they do in the immediate vicinity of some of

these manufacturing establishments, they are enabled to get a

large surplus from their farms, for which they can obtain ready

cash in these places, which before the establishment of these

factories, was almost valueless. Hence it appears that all these

interests depend upon each other
;
that if you increase the manu-

facturing interest of the State, you increase the farming interest

of the State, and increase the profits of the farmer. If you in-

crease our shipbuilding, if you increase the work upon our

quarries, if you increase the amount of fishing operations in the

State, in short, if you increase any of the different industrial

avocations of life, you to a certain extent, at least, improve the

agricultural interest of the State.

It is, perhaps, somewhat unfortunate that we have not, in the

past, been able to retain a larger proportion of the men we have

raised in our own State. It is somewhat unfortunate, it would

seem to us now, that so large a number of the leading men of

Massachusetts, Connecticut, Rhode Island, New York, and the

Western States, in the professions, in trade, and in the mechanical

pursuits, are men who were raised in Maine, and who left this

State, because, as they thought, we had not sufficient room for

them here
;
men who left Maine because in their judgment there

was not enough for them to do in Maine; men who left Maine,

undoubtedly, some of them, because of a mistaken policy on the

part of the State, in consequence of which we have not been able

to create more business that should keep our young men at home.

It is a fact, that you may go into almost any of our Western

States, and you will find that a large number of the leading mer-

cantile and professional men,—a large number of the men Who are

holding, at the present time, offices of trust and of profit, are men
who were educated in Maine, and who went out from us. It has

become a serious question how we are to retain, in the future,

such a portion of this talent as we need. It seems hardly right

that we should furnish so large a portion of the mental and physi-
cal forces that have built up other States and made them prosper-
ous and powerful. It seems unfortunate that we have not kept a

larger portion of these elements at home. How shall we do it ? I
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have an idea that the declaration made some time since, which has

grown into a law, so to speak, that " Westward the course of

Empire takes its way," has of itself, by the very force which to a

certain extent lay in that declaration, had a tendency to take a

great many men away. We have accepted it as a matter of course

that empire must take its way towards the West. Now, to a cer-

tain extent, that is true
;

to a certain extent it is proper. The

history of our country shows that this has been the case, and it

undoubtedly will be so, to a certain extent, in the future
; but if

the young men of this State could understand fully the resources

we have, if they could understand the hidden treasures waiting to

be developed within the borders of their own State, there would

not be so strong a tendency to go ;
and I believe that this exodus

from our State grows more out of the fact that we have failed to

appreciate our own resources, and to employ the means to make

them contribute to our prosperity, than anything else.

Now, what is the State of Maine ? I know it is regarded by a

great many as a State lying away out in the extreme northeast of

the country, a frozen region, very near "the jumping-off place,"

where not much can be raised
;
and good for little except to raise

men and women. We have proved that our State is good for

that, by the men and women we have sent into other parts of the

country. But I have an idea, that when we take* all its elements

into consideration, we shall find that Maine, even, is, to some
»

extent, a favored land. We are located on the borders of a rich,

although a foreign country. This State has become the thorough-

fare through which a large amount of business between England
and the Provinces, north and south, from Portland to Montreal, is

being done. It is soon to become the highway through which is

to pass a large amount of travel, and some of the freight, at least,

between Europe and the western portion of this continent. The

road just completed through this State, extending now to St.

John, and soon to go as far as Halifax, must become a great

thoroughfare, through which will flow a very large part of the

travel between the western part of this country and Europe. It

cannot possibly be otherwise.

In our sea-coast, we have very great advantages. Every one

who has traced the map, or who has gone along our borders, must

have been struck with the fact that our sea-coast makes deep in-

dentations,—in sorffe places ouu harbors penetrating almost to the
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very heart of the State,—and then passing on in its win ling way,

making a sea-coast of somewhere between two and three thousand

miles on the border of the State of Maine. We have in this sea-

coast immense opportunities. Our bays are sufficient to float all

the navies and all the commerce of the world. It gives us facili-

ties for ship-building, so far as the mere opportunities of getting

to the ocean are concerned, that cannot be rivalled by any other

State in the Union. For the purpose of the fisheries, which is a

very important interest with us and with other parts of New Eng-

land, it certainly has advantages in many respects superior to any
others. We have in what has been denominated our "rock-bound

coast," we have in our very granite, where nothing can be made

to grow, we have upon our hills and upon our shores, mines of

immense wealth. I have made some inquiry into this matter, and

as near as 1 can learn, within the last year, we have dug out of

those quarries of granite about two and a half millions of dollars
;

and this business is increasing rapidly. We are sending it to

almost all parts of the country, clear round to New Orleans and

up the Mississippi river as far as St. Louis. The Superintendent

told me a short time since that he was hoping they would be able

to furnish the stone for the new public buildings to be built in

Chicago, in place of those that have been burned down. Such is

the reputation; of Maine granite abroad, that he thought the

persons having control of the matter would conclude that they

could afford to transport it all the way from Maine to Chicago,
rather than to use stone of an inferior quality, that coidd be ob-

tained nearer home. Something like three thousand men are now

engaged in this branch of industry in this State.

The very coldness of our climate, which in the opinion of so

many is objectionable, produces for us a large revenue, in the ice

which is accumulated in our rivers and lakes. On the Kennebec

river between Gardiner and Richmond, a very short space com-

paratively,
—I cannot tell just how long,

—the crop of ice in 1869,

'70, amounted to about a million dollars. Quite a large income
;

nothing destroyed, nothing lost
; just so much clear gain from the

labor of our people.

Then we have other sources of profit. Our slate quarries are

becoming of great consequence. They are being opened now to

an extent which shows that the supply is inexhaustible, and they

are being worked to great advantage. Our* railroads are being
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extended into the vicinity of those quarries, and the business

increases to such an extent that we may reasonably expect in the

future to reap a very large revenue from it.

Then, again, when we consider our facilities for manufacturing-,

we have no hesitation in saying that there is no State in the Union

which has facilities equal to our own. Our water-power is

unlimited, and in centuries on centuries, under the most favorable

circumstances, we could not be expected to use it all. Some of our

rivers have their rise in localities fifteen hundred feet above the

sea, making a descent of fifteen hundred feet from the place where

they rise to the place where they empty into the ocean, furnishing

opportunities for the establishment of factories all along. The

average' descent of our rivers from the place where they take their

rise in this State is something more than six hundred feet. You

see there is a very great fall.

But we have something more than this. Only about one-third

of the area of this State is now cultivated, or included in what

are denominated towns. About two-thirds, or a little more than

twenty thousand square miles, are to-day in forest. About fifteen

thousand square miles of that are in the northern and northeastern

portion of the State, where the hand of cultivation has never gone.

In those forests fall our heavy and deep snows, which, melting all

along from early spring to June and July, furnish a continuous

flow of water, even in the dryest seasons of the year, to keep up
the flow of those rivers and supply the water-power on their

courses.

We have still other advantages. Most of the rivers, of any

considerable importance in this State, take their rise in some large

lake or other large reservoir, which serve to retain the waters

until they may be needed in the drouths which may occur in the

summer. At a small expense, dams can be raised that will keep

back all the water that we may need to reserve, so that, in the

dryest season of the year, the wheels will continue to run. We
have, then, an important advantage in this respect.

What shall we say of the agricultural advantages of our State ?

It is well known that, although they are not equal to those of

some other States, yet, in many respects, they will not suffer by

comparison with many of the States that have outstripped us in

agricultural wealth. In the valley of the Saco, of the Andros-

coggin, on the Kennebec and Sandy rivers, and on the Aroostook

and St. John, we have some land about as good as can be found
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anywhere in this country. It is true, that in the valleys of the

first rivers named, you cannot find so large an amount of such land

tog-ether as may be found in some other places, but you find farms

and neighborhoods, scattered all around over this territory, of the

very best land, where you have the most successful kind of farm-

ing ;
and upon the uplands in many portions of the State, we find

farms, and very many of them, too, that are producing large pro-

fits to their owners.

In Aroostook county, a county that has not been very much

developed, and of which we know comparatively little, we have

a large amount of land still uncultivated, still untouched by the

axe, that that is equal to any that can be found in this part of the

country, producing crops in many instances almost marvellous. I

noticed just now a bunch of clover that was sent all the way from

Aroostook county down here, showing what can be raised on that

land.* lam informed by persons who have been farming there

for some time, and who have been engaged in clearing the land,

that the better way, after the land is cleared, is to raise three crops

of wheat in succession, before seeding down. You cannot do that

in other portions of the State. They say they get good crops of

wheat for three years, and better grass if laid down the third year

than if laid down after raising only one crop. You can see from

this fact that the land is very rich. In a little colony which has

been established there, called New Sweden, where some foreign-

ers have collected together, crops were raised last year which to

me were really marvellous. They went in there only a year ago
last autumn, and began to fell their first trees, and the latter part

of last September or first of October, when I visited them, I found

they had raised crops of wheat that perfectly astonished me. The

snow lay on the ground very late last spring, and some of you

may recollect that a freeze came on very early in the fall. You

are aware that in small openings, such as those men made there,

of ten to fifteen acres in a place, it takes longer for crops to

mature than in larger fields. The freeze came upon that wheat

before it was fully grained, but the kernels were sufficiently formed

* The clover referred to was a bunch forwarded to the Secretary of the Board by

Daniel Stickney, Esq., of Presque Isle, grown by Mr. Henry Bragdon of Perham, con-

sisting of 80 stalks, apparently grown from one seed, about four feet in length and

weighing three pounds and six ounces. A single stalk had twenty heads, and one head

taken at random counted out forty seeds. It was grown on land which had been cleared

and cultivated four years. [s. l. g.]
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for a yield of at least thirty bushels to the acre, and that is double-

the average crop of the wheat lands of the West. I supposed,

when I was there, that the crop must be very small, in conse-

quence of this freeze
;
but I am informed that the average yield

was upwards of twenty bushels to the acre, notwithstanding all

these unfavorable circumstances. I am certain that, in an ordi-

nary year, there would have been at least thirty bushels. Each

man cleared ten to fifteen acres, from which he reserved enough
for his buildings, his garden, a yard for his cows, &c, and on the

balance they raised 125 bushels of very excellent wheat, or nearly

25 bushels to the acre
;
and the other crops grown were in propor-

tion to this. I have to say here, that whatever may be said of the

West,—and I am not here to deny its advantages at all,
—I am

very certain, that the man who is comfortably settled here, or the

man, even, who desires to change his position, will find, all things

considered, advantages in that section of country that are suffi-

cient, if he rightly considers the subject, and takes every thing

into consideration, to prevent him from going West. I have an

idea, that if more of our people who have made up their minds to

leave the places where they now live, would go into that section

of the State, they would in a few years find themselves better

situated than they have any good reason to suppose they would

be in the West.

You will pardon me for dwelling upon this subject ;
for I feel

that unless we in the State of Maine say something for our State,

nobody else will be likely to do so, and I feel that the few facts I

have stated, and I have mentioned but a very few, and what I

have stated, I know to be within the bounds of truth, might be

properly mentioned here for our encouragement.
It may be expected that I should say something of the county in

which you assemble. As a farming county, Oxford boasts of noth-

ing very remarkable, still we have some excellent farms and excel-

lent farmers
;
men who have made money in farming. We have

some of the very best land in the valley of the Saco, and we have

upon the Androscoggin river some superior fanning land. The

proof of this is to be found in the success which our farmers have

had in cultivating those lands. We can furnish in Oxford county
as good soil for fruit-growing,

—for apples, at least, as any other

portion of the State. My impression is, that it may be superior

to any other; I am quite certain it is equal to. any. A visit to the

orchards of this county, in seasons when we have a tolerable crop,
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I think would convince any one of this fact. For manufacturing',

which is to be one of the great aids in advancing the agriculture

of the State in the future, we have unlimited resources. The

Androscoggin river and its tributaries, the Saco and its tributa-

ries, and various other large streams running through this county,
furnish water-power which, under the most favorable circum-

stances, cannot be fully employed for a large number of years.

There is another thing to be said of this county. I have

remarked that some people regard the State of Maine as good for

little else except to raise men and women. It is, I believe, a fact,

that Oxford county has been as successful in this respect as any
other county in the State. I am inclined to the opinion that you

may go into any of the States where the people of Maine have

gone, and you will find the "Oxford bears," as they are sometimes

called, pushing themselves there as they are pretty apt to do at

home. There is something more than this. If you go into the

two largest cities of our State, you will find that a very large
number of the leading business men are men who went from Ox-

ford county. Go to Bangor, and you will find that the Kerseys,
the Stricklands, the LTamlins, the Rawsons, the Flaggs,

—and I

might name a large number of other leading business men in that

city,
—are men who had their education, who imbibed the first

principles of that energy which has so well carried them forward

in life, here in Oxford county. Go to Portland, and if you have

never thought on the subject, you would be surprised at the num-

ber of leading business men there who came from this county.

The Smiths, the Twitchells, the Shurtleffs, the Browns, and among
the mechanics, the Kimballs, the Kings, the Chases, and a very

large number of others, leading business men, eminent in the

various professions there, are men who went out from this county.

Now, if we could have kept all these men, if we could have had

those energies exercised in the development of the resources of

our own county, I think we might have had something to boast of

in the county of Oxford. As it is, although we have not been

able to accomplish in these directions all we might wish, we point

you to what some of our sons have done in other parts of the

country.

Thanking you, gentlemen, for the pleasure which your visit

affords our people, and for the profit which we expect to derive

from the discussions to which we shall have the pleasure of listen-

ing to here, I desire to bid you a hearty welcome to the county of
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Oxford. I welcome you not only to this county, but to this town,

to this village "set on a hill," and to this temple of justice, and

express the hope, in conclusion, that your deliberations here may
be such as will result in much profit, not only to the agricultural

interest of this county and of this State, but to all the interests of

the State.

The President. In behalf of the Board, and of the farmers here

gathered, I feel it my duty to express their cordial thanks to the

Governor for his words of welcome, so fitly spoken. And here I

maj7 as well say, as at any other time, that you will see by the

call of the Secretary, that this meeting is not exclusively a meet-

ing of the Board of Agriculture. It is a Farmers' Convention, to

which the farmers of the State at lai'ge, and of this county in par-

ticular, are invited
;
and it is not only desired, but expected, that

you will take part in the deliberations and discussions.

These Conventions were conceived in the idea that the interests

of agriculture need to be promoted as well as all other interests.

You are aware, every keen observer is aware, that great changes
have taken place within the memory of those now assembled.

Formerly, large and paying crops were harvested almost for the

asking. The seed was sown, and we had then only to reap the

harvest. That time has long since passed away ;
but notwith-

standing these great changes, how is it with the agriculture of

to-day ? Has that changed correspondingly ? I think you will

say it has not
;
that the practice of agriculture to-day follows

altogether too much in the routine of years gone by forever. Since,

then, the conditions under which we live have changed so mate-

rially, ought not our practice to undergo corresponding changes ?

and if so, what shall these changes be ? These are momentous

questions to us all
;
and whether producers or consumers we are

alike interested in their satisfactory solution, and all alike are

invited to participate in our deliberations. Again, let me thank

the speaker for his kind words of welcome.

Next upon the programme is an address from President Allen

of the State Industrial College, whom I have now the pleasure of

introducing to you.
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President Allen then delivered the following Address upon

The Aims axd Methods of the Maine State College of Agricul-

ture and the Mechanic Arts.

To extend the principles of a liberal education to that large class

of our people, who are to engage in industrial pursuits, and who
wish to prepare themselves most, fully for the business and labor

of life, is the design of the Maine State College.

Perplexing questions concerning the relations of capital and

labor are forced upon the attention of statesmen. The peaceful
solution of these problems depends upon the intelligence of the

laborers. All thoughtful minds are convinced that the better

education of the working class will preserve us from the evils that

threaten the prosperity of our country. The antagonism of inter-

ests, real or imaginary, when the capitalist alone has an education,

and the laborer is to be guided by the superior intelligence of a

ruling class, will always tend to foster prejudices and prepare the

way for riots and lawlessness. Enough has been said of the value

and dignity of the industrial pursuits. Professional men are not

unwilling to speak of the manly independence and sterling integ-

rity of artizans and tillers of the soil. Politicians talk about the

bone and sinew of the country, and think they flatter working
men with such appellations ;

as though it were praise enough for

a man to have strong sinews for others to control, and to be bone

and muscle, while others are the brain. As in manufactures, the

division of labor is the most skillful mode of employing human

agency to multiply the production, so it is rashly concluded

that there must be a divorce between the planning mind and the

toiling hand, in order to give the highest efficiency to each of

these departments. But our Creator never intended that a man
should become a mere machine, however productive. Nor is it

for the highest good of any class to be relieved from physical toil.

The highest civilization can only be attained when labor is hon-

ored and respected, and when laborers have the opportunity of

mental discipline and the acquisition of knowledge. Just as sure

as the maxim holds true, that "knowledge is power," so true it is

that those who make the most and best use of their heads will be

the most influential
; they will stand the highest in the community.

No flattery or compliment can evade this great law of nature.

Those who bestow the most pains in the cultivation of their minds,

will, other things being equal, have the best minds, and those
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who neglect mental improvement will have less means of influence.

The minds which become the best by culture will be the more

likely to be best used, and will take the leadership in any society.

The ignorant laborer may claim that he is as good as any one, and

more useful than many who are rated above him
;
we do not deny

this claim, but goodness is one thing and intelligence is another;

and he who is not intelligent, must be comparatively uninfluential,

however useful he may be in society.

While all are ready to admit that knowledge and mental disci-

pline are requisite for success in other departments, there prevails

a vague notion, that farming, least of all, requires much head

work
;
and that a fondness for books and study is actually detri-

mental to those who would succeed in husbandry. Yet they

complain that farmers are not respected as they should be—they

drive out from them the more intelligent, and yet demand the

influence which intelligence can alone command. If the farmer's

boy is bright and quick to learn, it is thought a pity to bury his

talents on a farm, he must be educated for one of the learned

professions. Thus farmers undervalue their own employments,
and then complain that they are not justly appreciated. The

impression that farming is a mere mechanical employment, and

that success is to be attributed to superior force of thews and

sinews, moved in the ruts of old routine, drives intelligent and

enterprising boys into other occupations. Farms in Maine are

deserted by the families of the old proprietors ;
the gilds are in

factories, and the boys are clerks in city stores, teachers, or profes-

sional men. The industrial class do not undervalue education in

other departments ;
and they certainly prize highly the privileges

that culture will give to their children. Three-fourths of all the

graduates at our colleges are farmers' or mechanics' sons. The

difficulty in raising the standard of education in the industrial

class is that the sons of workmen are educated out of this class.

When these students have obtained a liberal education they do

not think of going back to the farm or the shop, for they were not

educated for industrial pursuits. The farmer did not design so

large expenditures to make his boy a successful farmer ;
nor is

the boy inclined to the occupation of his father. To change this

sentiment, and, while giving a liberal education to those really

aspiring for it; and who "covet earnestly the best gifts," yet

to retain them in industrial pursuits requires some other training

than that received in our ordinary colleges. The time so largely
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spent in classical studies, which tend rather to mental discipline

than to the attainment of practical knowledge, diverts the atten-

tion from utilitarian pursuits. The associations formed, the tastes

created, and the aspirations for a life free from what is considered

the drudgery of daily toil, prevent the graduates of classical

colleges from returning to the shop or the field for a living. And

If they do undertake the toil of industrial pursuits they find their

learning has not qualified them for success in this department.

What avails it that the student can give the name of a horse in

different languages, if he cannot harness the animal, or that he

can give learned terms to describe the anatomy of his steed, if he

does not know how to feed him ? The divorce of the practical

from the theoretical in systems of liberal education has occasioned

the deep rooted prejudice against book-knowledge and scientific

farming which pervades the industrial classes. The costly style

with which many amateur farmers conduct their agricultural pur-

suits, enjoying the luxury of raising their own vegetables and

dairy products at double the expense such articles would cost in

the market, is a matter of derision to practical men. What mere

literary men know about farming will be as sure a guide in

agriculture as what mere farmers know about navigation would be

to mariners in a storm at sea.

The demand for a practical and available method of liberal

education, especially fitted for the active pursuits of life, has

occupied the thoughts of our best educators and wisest statesmen.

While many chimerical schemes have been suggested, and many
abortive efforts have been put forth, some true advance has been

made in the right direction. The Congress of the United States

has made provision for the endowment of at least one college in

every State where the leading object shall be,
" without exclud-

ing other scientific and classical studies, and including military

tactics, to teach such branches of learning as are related to Agri-

culture and the Mechanic Arts, in such manner as the Legislature

of the States may respectively prescribe, in order to promote the

liberal and practical education of the industrial classes in the

several pursuits and professions in life." Our State accepted the

legacy, and in connection with the donations of individuals and

towns, has furnished the means to commence the grand enterprise.

The most of the States have applied this endowment to establish

or foster a department of practical, scientific education in some

existing literary institution
;
but Maine adopted the bolder policy
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of establishing a college on an independent basis
;
which is evi-

dently most in conformity with the design of the original grant.

Among the advantages of an independent organization are the

absence of all invidious distinctions among students pursuing

different courses of study, uniformity in the requirements of man-

ual labor and practical studies, and greater economy on the part

of the students. There a^3 not such strong inducements to

extravagance as surround pupils in our older literary institutions,

where every generation seems to impose new customs, more costly

and imperious than those which have come down from previous

classes. These are the fashions that lay such a heavy tax upon

students, many of' whom, from their limited resources are little

able to bear the load. There is no need of a costly gymnasium
with its apparatus for physical training ;

no boat club is needed to

develop muscular energy, with such a depletion of the purse, and

drain upon the morals, as usually attends such sports. On the

contrary, there is found a value in such muscular activity, that in

its ti-aining can be made useful, and thus rendered more capable

of ultimate utility. For the more thoroughly the idea of value is

attached to power, the more certainly will the expenditure of

power have an economic, as well as a disciplinary use. An inde-

pendent institution is tied down to no servile compliance with

antique formulas "of education. In the broad domain of knowledge

it is free to seize upon that which brings the most ample rewards.

It can heed all the lessons of experience, and have the vitality and

freshness of youth.

The Maine State College is not a professional school to prepare

the students exclusively for any trade or occupation in life. It is

not designed alone for those who are to be farmers and mechanics.

It does not teach fully the art of farming, or any of the useful arts.

A full knowledge of any art, and skill and proficiency in its use,

can only be attained by one who gives his exclusive attention to

such an avocation, as the business of life. Its design is to lay the

broad, deep foundations of a liberal education which is best adapted

to industrial pursuits ;
so that in whatever department of industry

it graduates may enter, they will be successful business men,

farmers or mechanics
;
and also intelligent educated men

; pre-

pared to guide the thought and intelligence of the whole community

where they dwell.

It is not a high school nor an academy ;
for its course of study

lies beyond the range of the studies taught in these institutions
;
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and its requirements are adapted to maturer minds and more

advanced intelligence. A thorough knowledge of the common

branches taught in our academies is required as a condition of

admittance to this college.

The course of study is sufficiently comprehensive to meet the

requirements of a thorough, liberal education. No one can be

fully educated without a thorough training in the Natural Sciences,

the higher Mathematics, Physics, Mental and Moral Science,

English Literature and the Modern Languages. It may be con-

ceded that to be "a scholar, a ripe and good one, exceedingly

wise, fair-spoken and persuading," the classical studies are of

great advantage. The discipline acquired in the mastery of the

learned languages and in "the study of the intelligible forms of

ancient poets, the fair humanities of old religions," which deified

the forces of nature, and peopled fountains, groves, caves, moun-

tains and seas, with nymphs, muses, sirens and tritons, and which

threw such a sculpturesque humanity into their creed, may refine

the taste and elevate the culture of the student. Such study is

well enough for those whose great object is literary excellence.

But for those who are to be business men, mechanics or farmers,

it may well be questioned whether the utility of these studies

compensates for the labor and time bestowed. The years spent in

classical studies, which are usually entirely laid aside after gradu-

ation, appear to business men lost time. The information obtained

by the study of dead languages is so meagre, and equal or superior

mental discipline can be secured by more practical studies
;
there-

fore many of our best educators prefer to teach the bright realities

of modern science rather than the wild mythology of old poets.

The conviction is everywhere prevalent that modern science,

which has produced such beneficent results in social life and in

elevating the condition of our race, should be sought, not alone

for its obvious advantages, but also as the best discipline to

educate the mental faculties. The knowledge which, in its practi-

cal application, has prolonged life, assuaged pain and provided a

remedy for the diseases of the bodj , may in its attainment, culti-

vate the perceptive powers.by requiring such careful inspection
of minute details. The science, which lias spanned continents

with means of conveyance unknown to the ancients, which has

Furnished new implements to the farmer, new machinery to the

mechanic, and new securities to the mariner, can also develop
mind. The study of its laws must elevate thought. The study
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of modern science which writes with the electric flash and sends

its messages through the depths of the sobbing ocean to distant

lands, which spins, weaves and sews with such wondrous facility

with iron fingers, which paints with the solar rays, which analyzes

by the spectroscope the light from celestial worlds, and forces it to

tell of what material these orbs are made, can adorn the soul with

its brilliancy, and fit it for the broadest activities of life. To such

studies therefore we look for discipline of the mental powers, as

well as for the practical advantages they afford.

The study of modern languages will not only unlock the rich

stores of knowledge contained in their literature
;

it will better

prepare the student to understand and use our own language, and

thus answer one great end of classical studies. The practice of

translating from one language to another gives a facility in the

use of words. That style is best which comes freighted with the

richest thoughts, most clearly and purely expressed. Such a

style can only be secured by a thorough study of English litera-

ture and ihetorical practice.

The higher mathematics both pure and mixed have such obvious

utility in their application to scientific investigation and to the

practical arts, while the effort put forth in the attainment of this

kind of knowledge is such an excellent discipline of the reasoning

powers, that all systems of education give a prominent place to

this important branch of study. Mental and moral sciences are

demanded as essential to a thorough course of education. We
should thoroughly understand the laws of our mental action, and

study those faculties on which the great Creator has placed his

own imprint. %

Military instruction is also an important element of a thor-

ough education. Before the late civil war the study of military

tactics was entirely ignored in our institutions of learning, except

at the national academy at West Point. The extent of the igno-

rance which prevailed among our people in the art and science of

war was one of the strong inducements that led the conspirators

to engage in the great rebellion. This neglect and ignorance cost

our nation so much of humiliation, the loss of so many millions of

treasure, and so many precious lives, that there is now no doubt

of the expediency of the thorough military drill of all our educated

young men.

The scheme of study adopted by the Trustees of the Maine

State College has made ample provision for all these great depart-
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merits of a liberal education. The requirement of manual labor

from all the students has its obvious advantages. For physical

development and the preservation of health three hours daily toil

is none too much. As there is pay for this work according to the

faithfulness and ability of the student, industrial habits are fos-

tered, and important assistance is furnished in paying the expen-
ses of the student. A collegiate course of study without manual

labor destroys the inclination, if not the ability, to engage in the

hard work of life. Manual toil is an essential requisite to com-

bine the practical part of an education with the scientific. While

this labor is educational in its character, teaching the pupils to

combine the theory of Agriculture and the Mechanic Arts with

the varied labors of the field and the shop, its effects are also

beneficial upon the moral character of the students, and the disci-

pline of the institution. True, there may be a lack of fashionable

foppery and elegance, but young men trained up under the com-

bined influence of physical and intellectual culture are manly in

their deportment. The habits of industry and economy formed

under such a regime will not so readily allow the manifestation of

the wild frolics and reprehensible sports, to which those shut out

from profitable bodily exercise are inclined. That self-reliance

felt when there is a command of physical energy, resulting from

constant practice in useful and intelligent labor, contributes alike

to the pleasure and the utility of life.

"While we do not expect that the forty thousand young men of

Maine who are entering upon industrial pursuits will all receive a

liberal education, we do wish to do something in breaking down
the wall that has so long separated the educated from the labor-

ing class of the community ;
so that those who labor may have an

opportunity to secure a thorough education, and those who are

educated will not be unfitted for manual toil. That those who are

educated in professional callings will not be considered as the

only class of educated men. That the laborer will not look up
with envy to the advantages of a superior class, nor be looked

down upon by any, as a class inferior in intelligence and culture.

We do expect to stimulate the working men of our State to secure

for their children that mental culture which will fit them more

thoroughly for their varied employments. We desire to contribute

some share in the great work of advancing the intelligence and

prosperity of the State, the happiness and comfort of individuals,

and the true dignity of man.
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Whatever promises to advance among our farmers the science

of agriculture, to put more skilled mechanics in our shops, and to

give a broader culture to our business men, is certainly worthy of

the careful attention of our people. To retain, by the develop-

ment of our State's resources, our native population, is better

policy than to import vast colonies of foreigners, ignorant alike of

our language and institutions. In the restless fever of emigration

we shall find that "wisdom and knowledge are the stability of

the times."

Question. I would like to inquire how long it is necessary for

a young man to stay at the college to get such an amount of

information as will prepare him for the business of life.

President Allen. Our college course occupies four years. We
have a course similar to that of any college designed to afford a

liberal education. I do not suppose that it can be very much

shortened.

Gov. Perham. Having been one of the official visitors of the

State College, it may be proper for me to say a word in regard to

the appearance of the students, and the progress which they have

made
;
and I may be excused for some enthusiasm in this matter.

It is now almost twenty years since I began to argue that we need

a different course of study for that portion of our young men who

intend to follow the industrial pursuits of life from any then

furnished by our schools, and I have pressed this view at every

opportunity, in season, and perhaps some of my friends have

thought, out of season. I have felt all the time that the course of

study which this college proposes to furnish to the ^oung men of

the State was just what was needed. I have had the privilege of

visiting that institution three times, once last winter, last spring,

and again in the fall
;

and I can say here without making an

extended speech, that 1 think President Allen and Professor

Fernald (who has been- in the institution longer than President

Allen) need have no fear in putting the students of that college

beside students in any other institution in the State or anywhere

else, who have been engaged in their studies the same length of

time.

I am confident that the three hours' labor every day is of very

great value. It seems to relieve them of any inclination to cut

up capers as many college boys are wont to do. President Allen

will not find the trouble in his discipline that is found in other
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colleges. Those boys are employed ; they are given something
useful to do

; they feel that they are learning something useful all

the time, something they are going to practice, and he will not be

obliged to discipline them for bad conduct.

I have had an opportunity during the past year of witnessing
the exercises in a great many institutions of learning, some of

them of high standing, and the students have all acquitted them-

selves well
;
but I hesitate not to say that the boys in the college

at Orono, considering the time they have been there, taking into

consideration their physical and mental powers and everything
that goes to make up the elements of success in life, are equal, if

not superior, to any class I have ever seen. I believe that every
man who has heard the recitations of those boys, and witnessed

their mental and physical improvement, will be ready to attest to

the correctness of this statement.

Prof. Fernald. Four years are required for the regular course,

but the institution also provides that a briefer course may be

taken, under certain circumstances, by those who want to go for

some special purpose. If a young man has the knowledge in

mathematics necessary to^prepai'e him to enter upon an advanced

course, for example, in civil engineering, it is not necessary that

he take the four years' course. If he come thus prepared, he can

pursue for a shorter season the studies that may be necessary to

prepare himself more fully for work in the field. I have in

mind now the case of a young man who called upon me but a few

days ago, who was formerly a student of mine, and who has been

three years in the field as a civil engineer, who wishes to enter

the college af the commencement of the next term, if it is possible

for him to do so, to carry his studies forward to a degree higher
than he has yet been able to do, to prepare himself for wider use-

fulness in the profession he has chosen^ There is this provision

for students to study with reference to special emergencies, or for

special preparation, and yet, with most young men, the full course

is very much more advisable. We have had cases of young men

making application to come for a term or two terms, who upon
examination proved not to have advanced sufficiently to enter the

college at all. We can do very little for such
;
but a young man

who is ready to come to the college and put in time and study
and faithful work there, can prepare himself for almost any useful

industry that is carried on in this State or any other State.
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Our President has said that the college is not a professional

institution, that it is designed to give a broad, liberal culture
;

and yet, notwithstanding its course is broad and comprehensive,

and designed to liberally educate the young men, the effort has

been made, and undoubtedly will be. continued to give these young
men, to a considerable extent, a professional training while there.

I remember that when Mr. Willard was teaching upon dairy

farming, and instructing those boys in what he knew in regard to

dairying, he took them into a cheese-room, and gave them practi-

cal instruction in the making of cheese, and those boys made

cheese and took a great deal of pleasure in it
; they learned the

art so that they can make cheese as well as any women. The

design is, as it has been heretofore, while giving to the students

this liberal culture that has been alluded to, to give them as much

training as possible in the practical avocations of life.

But, as was stated by our President, it is necessary, as you are

all very well aware, in order to become really competent in the

profession of farming, that a man devote his life to it, the same as

it is necessary for a man to devote himself during his lifetime to

any trade or profession in which he would be proficient. But the

young men there have an opportunity afforded them of laboring

three hours a day, and we are able to direct that labor so that it

shall have some reference to what their future work is to be. On

entering the institution we expect the young men to engage in

whatever labor can be provided for them. Those young men go
on the farm and work just the same as any man works on a farm.

They are ready to make fences, to build wall, to dig drains, to

attend to planting, to sowing, to orcharding and garden work—
they do anything and everything that is done upon a farm. They
attend to the milking whenever it is required. An arrangement
has been made that the young men of a certain class shall take it

upon themselves to milk the cows for the term, and they are paid

a certain amount for it. They have that as their regular duty.

That is, the three hours' labor that we require of every one, they

devote in that way. So that these young man, while they are

getting this liberal culture which is to fit them for the duties of

citizenship, are acquiring practice in whatever appertains to hor-

ticltural and agricultural work.

After a time, opportunity is afforded them to direct their labor

somewhat with reference to their future work. The course of

study is now divided. It will be remembered that when the
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institution went into operation, there was but one course pro-

vided
;

it has been broken up into three courses,—a course in

agriculture, a course in mechanical engineering, and also the

briefer course to which allusion has been made, which we do not

recommend to any young man who can, under fair circumstances,

take the full course. We say that unless a young man is so far

advanced that it is not necessary for him to go over the prelimi-

nary studies, he had better take the four years' course
;
but

provision is made for such contingencies, where a young man can

only avail himself of a few months to attend to something that

shall have direct reference to the particular pursuit which he may
have in view.

Then, with this division of the course, after the young men

have pursued their studies for a certain length of time; two years,

for example,
—

they determine what particular course they will

follow. The studies for the first two years in the several courses

being essentially the same, the young man then decides whether

he will take the course in' agriculture, in civil engineering, in

mechanical engineering, or take the elective course, and whichever

one of these he chooses, the intention is to direct his labor with

reference to that special pursuit. Those who take civil engineer-

ing, for example, work in the field. Those young men occupied

their hours of labor during the last term in field work, with transit

and levelling instruments, acquiring that facility in the use of

instruments which they must acquire in order to do efficient field

work. I remember that some of the young men run a level from one

of the college buildings to a school building about three-quarters

of a mile away, and returned, and the error was less than a five-

thousandth of an inch. That is engineering that would bring the

two parts of a tunnel under the Alps together without any jog.

You are well aware that in building the Mt. Cenis tunnel, or the

tunnel in Massachusetts under the Iloosac Mountain, the engineer

stakes his reputation upon the accuracy of his work, and in tun-

nelling through a mountain having a base of several miles, it is

necessary that the form of the earth be taken into account and

that very skilful engineering be done, or else the two parts will

come together with a jog, or fail to come together at all. I

thought that if those young men could carry a level three-quarters

of a mile and return, with an error of less than a five-thousandth

of an inch, they were doing pretty good practical work. Now,
the young man who wants to pursue agriculture as a profession,
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how will he labor ? He will devote his three hours to labor on

the farm. lie will carry on the precise labor, during his entire

course, that he will have to carry on in actual life, after he leaves

the institution. So that, in addition to the liberal culture there

acquired, there is something of professional training which a

young man can hardly fail to acquire in pursuing this course.

It has been my pleasure to be connected with the college from

its commencement. I know the "objections that have been made
to it

;
I know the discouragements through which we have been

obnged to pass ;
I know what are our hopes for the future

;
and I

am happy to say that we are greatly encouraged, and are looking

confidently forward to the time when the claims, the wants and the

necessities of the young men of our State shall be more fully

recognized, and when this institution shall be able to do for the

young men of the State that which they so imperatively need,—a

want which I know the members of the Board of Agriculture fully

recognize and which I believe the people of this State are fast

coming to recognize.

Mr. Parkhuest of Aroostook. Let me inquire the expense con-

nected with attendance.

Prof. Fernald. Tuition is free. The board has been three

dollars a week, there has been no charge hitherto for room rent,

and each room has been provided with a bedstead, a husk mat-

trass, a table, a sink, and four chairs, without charge to the

student. Two students occupy a room. The charge for washing
and fuel has been fifty cents a week, making the whole charge

$3.50 a week. Besides this, the student has to furnish himself

with books, usually ranging in cost from ten to fifteen dollars a

year. The incidental expenses have been from fifty cents to a

dollar and a half per term. These include all the expenses, so far

as they occur to me at the present time. At any rate, the other

expenses would depend upon the habits of the student himself.

On the other hand, each student labors three hours a day, for

which he receives compensation. When the institution went into

operation, the proposition was to pay twenty-five cents for the'

three hours' labor. It was not designed that it should be precisely

twenty-five cents for the three hours' labor, but that the compen-
sation should depend upon the faithfulness and efficiency of the

student, greater stress being placed upon the faithfulness than

upon the efficiency. That is, the aim was to encourage faithful-

ness in the boys ; so that, although the work is in charge of a
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competent officer, when the work is assigned to the boys, if the

officer chances to be absent, that work shall go on as well as in

his presence. We recognize the necessity of developing that

principle of faithfulness in labor. About a year ago, the rate was

increased, so that they are now paid thirty cents for the three

hours' labor. That is the maximum price, and the rate is graded

according to faithfulness and efficiency ;
so that a young man,

working his three hours a day, 'five days in a week, if he attain

the maximum price, and as my memory serves me now there was

no one who fell below eight cents an hour the last season, and

,only one as low as that—it would yield him $1.50 a week toward

cancelling his bills
;
or if he attained the minimum price, eight

cents an hour, it would be $1.20 a week. There are, of course,

some advantages occasionally furnished to students, by which

they are able to cancel more, but in following the regular routine

duties, they would cancel that amount of their weekly expenses.

Mr. Perley of Naples. What opportunities do they have to

teach during vacation ?

Prof. Fernald. At first we allowed eight weeks vacation, but

as most of the young men were wanted to teach, we have this

winter allowed ten weeks. A large proportion of our students,

perhaps from sixty to eighty per cent., are teaching this winter.

By what they receive for teaching and the wages for their labor,

they arc enabled to meet nearly all the expenses at the institution,

so that no energetic young maa need fear falling behind much. I

think no young man of energy need hesitate to enter the institu-

tion, and work his way through. If he was industrious and tem-

perate, (as all of our 3
7oung men are) I should not be afraid to

guarantee that he would fall in arrears but a very small amount.

But allow me to add, that in order for all these students to

make this weekly reduction in their expenses, it is necessaiy that

we be provided with what we have not. Farm labor can only be

profitably carried on during certain seasons of the year. When
the term opens, two weeks hence, what can be done upon the

farm ? How can we employ those boys ? Now if we had a

machine shop, as we ought to have, if we are to teach mechanics,

there would be a place in which we could employ the boys during
this time, before farming operations commenced

;
as it is we work

along as best we can. I do not know how soon we may be able

to supply this want
;

I do not know to what extent it can be sup-

plied, but certainly there is need. We want the means of furnish-
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ing labor that shall not only be profitable to these boys, but, if

possible remunerative to the institution. During a portion of the

time when they can work upon the. farm, their labor can be made

remunerative, but there is at the close of the season, a time when

it is difficult to find work enough for them to do. We do the best

we can under the circumstances ; but there may be times when

we cannot furnish any work which the students can do, and then

of course there will be a falling off in the weekly earnings.

Mr. Lucas. Do you depend upon them to do all the work upon
the farm ?

Prof. Fernald. Only so far as they can in three hours daily.

We do not ask more than that. There is a disadvantage under

which our farm labor suffers. You are all aware that it is a great

advantage to take men into the field and be able to control their

labor through the day, when you have your teams and tools in

the field. You can use them to much better advantage than you
can a large force put on for three hours in the afternoon. We
have all these things to consider. Our farm superintendent does

as well as he can under the circumstances. There are necessarily

some disadvantages in this method.

Mr. Lucas. Do you ever employ them all day during the busy •

season ?

Prof. Fernald. Their primary object in going there is to

obtain an education. Nothing should be permitted to interfere

with that. Mental labor occupies the time until noon, then they

have an hour for dinner. From one to four o'clock is occupied

with physical labor, after which there arc two hours for recrea-

tion, or other use if they prefer. At seven o'clock the bell for

study is struck and the students repair to their rooms and pursue

their studies during the evening.

Mr. Pierce. If I understand it, there is an opportunity for a

young man, if he has a fair education and wishes to be a book-

keeper, to go there and study book-keeping alone, if he does not

wish to study anything else.

Prof. Fernald. We do not deem it best to receive students

who wish merely to pursue for a term or two such studies as he

could pursue equally well at an academy or a so called commer-

cial college. In such case I would advise him to go to the

academy rather than to our college. If he wishes to prepare him-

self more fully for the work of life we should he happy to receive

him.
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Question. How far advanced must a boy be before he can

enter the college ?

Prof. Febnald. He must be able to pass a satisfactory exam-
ination in arithmetic, grammar, comparison and 'analysis, and

especially we examine in false syntax and punctuation and the use

of capitals, in geography, the history of the United States, and

algebra to quadratic equations. Young men meeting these

requirements are generally admitted.

President Allen. In relation to the question of expense I may
say that thirty-eight weeks board at $3 per week amounts to

sll4, to which about a dollar a week should be added for fuel,

lights, washing and incidentals. To offset this we furnish work
when we can, up to three hours a day, for which eight to ten cents

per hour is paid. But at some seasons, as we are now situated,

without workshops, we have no work to be done which would be

remunerative. And there is a class of work for which we do not pay.
For instance, the junior class goes out to take levels or to survey
a railroad from the college to the village. They come back with

their figures, and estimate how much excavation and how much

filling up are needed—to a yard—and so of other details of the

work, but we do not pay them for it. They get what is better

than money in the instruction which they receive. Labor which
is solely educational we do not pay for.

Sec. Goodale. The question was asked how long a time was

necessary for a boy to be at college to obtain the necessary infor-

mation to prepare him for the business of life. Perhaps the

question has been sufficiently answered, but it may not be unin-

structive to draw attention to it. Unless I am much mistaken, it

is a very small part of the business of an educational institution

like the college we are discussing to impart information. Its

purpose is rather to educate
; and what is education, and how

does it differ from the imparting of knowledge ? Look at the

derivation of the word educere—to draw out, to lead forth
;
educa-

tion means more than obtaining knowledge ; it includes the

development and training of the faculties, so that they may be

able to accomplish fully all which they are capable of doing. To
be sure, a boy goes to college and comes home better informed

than when he went, but the information obtained is mainly inci-

dental and not the prime object for which he went. If he has

gained nothing by going except knowledge, if he comes home no
more of a man than he went, if his mental powers have not grown,
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if they have not been developed and strengthened by means of the

studies pursued, if his faculties have not been trained and disci-

plined, his college course is a failure.

The old colleges educated young men, and educated them well.

All honor to them and to their work. I would not detract one

iota from their merit. Their failing is not that they did their

work badly, but that—necessarily
—in the use of their methods,

they could only do it for so few. It was formerly thought that

only the men destined for the so called liberal professions needed

a liberal education, but we find that all men need it. It was for-

merly thought that the pursuit of agriculture required less- study

than any other, and that a boy fit for nothing else would make a

good enough farmer
;
but we have since begun to open our eyes

to the fact that he is all the while called upon to deal with prob-

lems which require, and will demand the largest amount of scien-

tific acquisition and ability, and the noblest efforts of the human

intellect. It is a long stride toward the accomplishment of " the

liberal and practical education of the industrial classes," to

recognize and to feel the need of it; and this we have, at least,

begun to do.

The practical question now is, by what method, by means of

what studies shall education be sought ? The old colleges adopted
the method of devoting four years to the studies mainly prepara-

tory to the study of what was to be the calling or occupation or

profession in life. After the collegiate course was finished the

student begun his professional studies. The study of Latin and

Greek, mathematics, rhetoric and philosophy was mainly for the

purpose of laying broad and liberal and deep foundations for sub-

sequent study—consequently, the time and cost involved in such

a preparation for the business of life was so great as to prevent

great numbers from enjoying its benefits who would have gladly

entered upon it if they could.

Now what does the new method propose to do ? Wherein do

the Industrial Golleges differ from the Classical Colleges ? Chiefly

in this
;
that while they attempt to bestow a liberal culture and

a thorough training, discipline and development of the man's

natural powers, they propose to do it by more direct methods, by
the pursuit of studies which shall be, so far as possible, exactly

in the direction of his future pursuits. The effect of this is greatly

to reduce the expenditures of time and money ;
and if we can

3
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reduce the time from eight years to four and the money cost one-

half, or more, the effect will be, not merely to double the number

who can and will receive its benefits, but to increase it in a much

greater proportion. Where five now pursue the old method not

twice five can pursue the new if the cost be reduced one-half, but

rather five times five. The increase will not be so much by
arithmetical as by geometrical ratio, or in proportions greater

still.

I have no doubt whatever that there are thousands of young
men in our State both able and desirous to pursue such a course-

of study as the college at Orono presents and that they would

come forward at once if the}' were fairly cognizant with the facts

in the case.

And now a word about the matter of labor by the students. I

deem it very important that this be properly understood, and the

first point I make is, that manual labor was not introduced into the

college course primarily nor chiefly to support the student while

studying. That attempt was made long since and failed. Some

of you undoubtedly recollect the manual labor schools of a gener-

ation ago, and what became of them. But in that plan as in many
other schemes and beliefs there was much truth, and very impor-

tant truth mingled with the error. The error sunk those schools,

but the truth did not go down with them
;
that floated, and it has

now been harnessed to the college at Orono, to help that insti-

tution float also.

Properly viewed and properly practiced, labor in connection

with study serves most important uses. In the first place the

body needs exercise as really as the mind. It cannot be developed

and trained without. Nor are intellectual powers, however great,

of much practical utilit^y when lodged in a feeble body. Man is a

compound being
—soul and body. The soul inhabits a material

body and it is only by means of this material body that we com-

municate with, and operate in this world of matter in which we
live. And the education, the strengthening, the training of both

should proceed along together with even steps. How many of

the most promising youths who entered college in years gone by
broke down in consequence of forgetting and neglecting the im-

perative needs of the outer habitation while eagerly seeking the

development of the inner man ? Of late years this necessity has

come to be generally recognized by the old colleges, and they
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have provided gymnasiums to furnish the needful exercise. But

why may not this be supplied in the form of productive labor as

well as in unproductive ? Will not productive labor, if properly

regulated, serve an equally useful purpose ? We believe it can
;

and if so, there is the incidental advantage of contributing toward

support. So far from hindering intellectual labor, it assists;

certainly in a great majority of cases more study can be accom-

plished during the four years of college life in connection with a

fair amount of physical labor than can be without it. Another

thing, this method avoids the probable disinclination to hand labor

which is the natural result of its discontinuance for four years.

How many graduates of the older colleges ever returned to active

occupation in the industrial pursuits which they left on entering ?

A small proportion only, as all admit. Now, as these new colleges

were expressly designed for the "
liberal and practical education of

the industrial classes," (such is the exact language of the congres-

sional act endowing them) it is highly important that the students

should not be exposed to an incidental course of weaning from
industrial pursuits which would defeat the express object of these

institutions so far as they differ from other colleges.
• A third and very strong reason is that, by practicing the various

operations the science of which they study in books or by lectures,

they come to understand them better. To neglect this is some-

what as if a tailor or a shoemaker should content himself with

explaining to an apprentice the principles upon which he cut out

and made up his work and the ways in which he applied the

measurements taken, without setting him to do it, also. This is,

in fact, the grand object, for labor with study, properly directed,

helps progress in the studies, makes them more useful, more prac-

tical than they can be without it.

Again, as has already been said, labor furnishes a safety valve

for the escape of the exuberant spirits of youth. Those young men

need work, they need study, they need play, and one just as much

the other
;
and if you let them have all these in due proportions

there will be small need of corrective, disciplinary measures. And
with all the direct benefits there is the incidental one of assisting

in a pecuniary point of view. This is really of very great impor-

tance, for with very many it will be the pivot on which the

question whether they can or cannot obtain such an education, -

will turn. I would not detract in the least degree from its value
;

nevertheless I would have it looked upon as an incidental benefit
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rather than as the principal reason for its introduction- into the

college course. I dislike to have it occupy, in the minds of any,

a wrong position, just as I dislike to see a man practice honesty

merely because it is good policy. We have only to follow truth

and do what is right because of truth and righteousness' sake, to

secure all the incidental benefits which flow from such a course.

These follow necessarily, and as surely as the character of a crop

is determined by the seed which is sown. It is true enough that

honesty is good policy, it is true enough that labor with study

helps meet the cost of educatioft ;
and a good deal more is just

as true, and more important to be rightly understood.

T. S. Gold of Connecticut. Having been a teacher with twenty-

five years' experience in training boys, partly in the school-room,

and partly on the farm, perhaps I may be allowed to say a word at

this time. In the institution with which I was connected, our

object in teaching the boys work was their benefit; we never

allowed any compensation for their work. Tools were provided

and ample opportunity given them to engage in the labors of the

farm and of the garden adapted to their age and ability, and the

result was in the highest degree satisfactory. Boys unused to

labor of any kind, learned, in connection with their studies, and

without interfering in the least with their studies in the school-

room, to become quite expert in the use of the tools connected

with the farm, in all its varied operations. The only point I

question with regard to your practice relates to compensation. I

think you have fixed it higher than you can afford, in considera-

tion of the fact that you give instruction in connection with it,

which will interfere very much with practical utility of the labor.

If the labor is designed to instruct the boys, many hours must be

spent in getting out the tools and returning them to their places,

and in doing many things merely for instruction and it will be

exceedingly difficult for you to show as great returns for the hours

of labor expended as if they were farm laborers under your control

for the whole of their time. You farmers must grant a great deal

of latitude in that respect. You must pardon them for not doing

as much in those three hours labor as you think you could do on

your own farms. If you have one boy upon a farm
;
or one young

man partially trained, you make him very useful, but if you have

. a great deal of that kind of labor, you cannot make it very remu-

nerative. I have had twenty boys ready to work for me, two,

three, or four hours a day, just as I called upon them and all for
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nothing; still, I could not make that labor very profitable. I

could do some operations rapidly and very successfully ; but if

the control of twenty boys in the field does not occupy much of

the time of the superintendent and render his labors not very

effective, I am quite mistaken. He must work pretty hard to

make that labor useful and you must grant him much forbearance

in respect to money results.

I would say, with regard to the relative merits of the two kinds

education, that the object of the ordinary collegiate course has

been to make men of thought and of language. That is accom-

plished by classical and mathematical studies. The business of

life d«velopes and makes men of action. The idea of these new

colleges is to unite the two, and make them men of thought and

men of action. I lay that down as the object you have in view,—
to work out that problem which the present age is urging upon
us—How best to produce men of thought and of action ?

Prof. Fernald. I hope the idea which President Allen ad-

vanced will be fully understood, that when the boys work at

levelling or any other work that appertains especially to their own

instruction, they receive no pay. Our line of division is this :

when a boy works for the institution, pay him
;
when he works

solely for his own advantage let him be paid in the advantage
which he derives.

Mr. Pierce. Our Farmers' Clubs discuss the college, and in

many places they discuss it in ignorance. I would suggest that

the sentiments expressed by President Allen and by the Secretary
of this Board be published in pamphlet form, and circulated among
our Farmers' Clubs. If they could be read by the members of

our. Clubs, they would do away with a great deal of prejudice that

now exists.

Adjourned to 1 o'clock.

\
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EVENING SESSION.

The Evening Session was occupied by an interesting- and in-

structive lecture by Prof. Fernald on "Protection from Light-

ning-."

Lightning and the Means of Averting its Destructive Effects.

In a single hour, it will not be possible to consider with minute-

ness, and in its varied relations, the subject which is to engage us

to-night. However important might be an elaborate discussion of

the nature and effects of that subtle fluid, which as our agent may
speed our messages swift-winged across a continent, or as our

master may bring instantly terror and disaster to ourselves and

our households, we can only attempt on the present occasion to

offer a few thoughts in regard to "
Lightning and the Means of

Averting its Destructive Effects," which we hope may not be

unworthy of your thoughtful attention.

If it be desirable to rear homes for ourselves and our children,

it is equally desirable to protect those homes, whatever may be the

form in which the threatened danger may present itself.

If it be desirable to engage in commercial pursuits,
—to fit out

vessels and send them upon boisterous seas, it is equally desirable

that they go prepared, not only to buffet successfully wind and

wave, but to avert the shafts of the storm-cloud, which unaverted

might prove their destruction.

If liability to accident and harm attend our every footstep, does

it not become us as rational beings to consider, whether by any
possibility any of the forces of nature which threaten us may be

rendered powerless, and be made to play harmlessly at our feet?

Your attention is solicited to considerations upon—
1st. The nature of lightning as indicated by its manifestations,

and effects.

2nd. The extent of danger from its stroke.

3d. Means of protection from it.

Meteorologists ordinarily recognize four forms of lightning, viz :

zigzag lightning, ball lightning, sheet lightning, and heat light-

ning.

As regards the third and fourth forms we must content our-

selves with simply a definition. Sheet lightning is a diffuse glare
of light, sometimes illuminating only the edges of a cloud, and

sometimes pervading the entire surface of the clouds from which
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it emanates, seeming to issue from their interior. This is the

most common of all the forms.

Those flashes of light unattended by thunder which illumine the

horizon for hours, at times, on summer evenings, have been

characterized as heat lightning, and are generally attributed to

reflection from the atmosphere of the lightning of clouds so

distant that the thunder cannot be heard. Sometimes this light is

diffused over the . entire heavens, the electricity of the clouds es-

caping in flashes too feeble to produce audible sound. Especially

may this occur when the air is moist, so that it conducts electricity

with tolerable facility, and yet resists its passage sufficiently to

develop a feeble light. It may here be remarked that the form

under which lightning is presented, whether zigzag, sheet or heat

lightning, depends upon the position of the observer. That which

may present itself as zigzag lightning to one observer, may appear

as sheet or heat lightning to another located differently.

While the first form of lightning is that which will principally

engage our attention, yet, lightnings of the second class are so

unique in their manifestations, I can hardly resist the temptation

to draw examples of them from that part of the admirable

meteorological essays of Francois Arago which treats of thunder

and lightning.* Unlike the instantaneous flashes of the other

forms, lightnings of this class are visible for one, two, or even ten

seconds of time. Their movement in descending from the clouds

to the earth is so slow that their march can be followed by the

eye and their rate be estimated. They occupy definite spaces,

are of globular form, and are seemingly balls of fire. Against

them lightning conductors and all other means of protection

which man has devised, seem to be essentially powerless.

We give below a few from the long list of examples referred to

above :

" At Oouesnon, near Brest, among the ruins of a church which

had been entirely destroyed, different witnesses agreed in at-

tributing the catastrophe to
' three fiery globes, each three or four

feet in diameter which united, and then proceeded with a very

rapid course in the direction of the church.' "

" In January, 1710, a thunderbolt fell on the tower of Schemnitz

in Hungary. Its form was that of a globe, and its size as large

as a cask."

* While facts have been drawn from any available sources, I desire to acknowledge

particular indebtedness to the work referred to above.
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" On the 14th of February, 1809, the ship of the line,
' Warren

Hastings/ which had only been launched a few days before at

Portsmouth, (Eng.) was struck three times in a very short space

of time. On each occasion the lightning approached the mast

under the form of a ball of fire."

"A short time after Philip V. had made his entry into Madrid,

the palace was struck by lightning. The persons assembled at

the moment in the royal chapel saw two balls of fire enter it.

One of these balls divided into several smaller ones, which before

disappearing, bounded repeatedly like an elastic ball."

" On the 20th of June, 1172, while a thunder storm rolled over

the parish of Steeple Ashton in Wiltshire, a globe of fire was seen

to hover in the air above the village for a considerable time, and

afterwards to fall perpendicularly upon the houses, where it did

much damage."
At the same place, and on " the same day, the reverend Messrs.

Wainhouse and Pitcairn, who were in a room in the parsonage,

suddenly saw appear at the height of their faces and at about a

foot from them, a globe of fire of the size of a fist. It was sur-

rounded by black smoke. In exploding it made a noise which

might be compared to the discharge of several pieces of ordnance

at once. Immediately afterwards a strongly sulphurous vapor

spread throughout the house. Mr. Pitcairn was dangerously
wounded

;
his body, clothes, shoes and watch, presented all the

same appearances as those attendant on a stroke of lightning of

the more usual kind. Different colored lights filled the apartment,
and were violently agitated to and fro."

Professor Richmann of St. Petersburg, in 1752, was instantly

killed while performing the experiment of withdrawing lightning

from clouds. The engraver Solokoff who was present, declared

that the lightning which killed the physicist had a globular form.

"In 1809, lightning entered the house of Mr. David Sutton at

Newcastle-on-Tyue, through the chimney. After the explosion,

several persons saw on the floor, at the door of the drawing-room
in which they were assembled, a globe of fire which remained

stationary ;
it afterwards advanced into the midst of the room

and broke into several fragments, which exploded in their turn

like the stars of a rocket."

M. Babiuet communicated to the Academy of Sciences (France)
on the 5th of July, 1852, the following note :

" The object of the present notice is to bring before the
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Academy a case of globular lightning, which the Academy had

charged me a few years ago, (June, 1843,) with the care of in-

vestigating and authenticating, and in which the ball of lightning

had struck a house (Rue St. Jacques in the neighborhood of the

Val de Grace,) as it withdrew. The following is a brief summary
of the account given by a workman into whose room the globular

thunderbolt descended and then remounted :

After a rather loud thunderclap, but not immediately after it,

the workman, a sailor by trade, being seated by his table finishing

his meal, suddenly saw the chimney-board fall down, as if over-,

set by a slight gust of wind, and a globe of fire the size of a

child's head come out quietly from the chimney and move slowly

about the room at a small height above the tiles of the floor. The-

sailor said it looked like a good sized kitten rolled up in a ball

and moving without showing its paws. It was bright and shining,

rather than hot and burning ;
the man said lie felt no sensation of

heat. The globe came near his feet like a young cat that wants

to play and rub itself against its master's legs ;
but by moving

his feet aside and making various precautionary manoeuvres,— all

done by his own account very gently,
—he avoided the contact.

It appears to have played several seconds about the feet of the

workman, who remained seated, his body bent over it and

examining it attentively. After having tried some excursions in

different directions, but without leaving the middle of the room,

it rose vertically to the height of the man's head
;
to avoid its

touching his face he raised his body and threw himself back in his

chair, still keeping the meteor in view. When it had risen three

or four feet above the tiled floor, the globe became a little elon-

gated, and rising obliquely directed itself towards a hole pierced

in the chimney three and a half feet above the mantleshelf. The

hole had been made to allow a stove pipe, which the work-

man used in winter, to pass through, but according to his own

expression,
' the thunder could not see the hole, for it was covered

with paper which had been pasted over it.
; The globe of fire

however went straight to the aperture, unpasted the paper with-

out hurting it, and made its way into the chimney ;
then when it

had just had time at the pace it was going, that is to say, pretty

slowly to get to the top of the chimney (at least 20 metres, or 66

feet from the ground of the court yard) it made a dreadful ex-

plosion, which destroyed the upper part of the chimney, and threw

the fragments into the yard on the roofs of smaller buildings which
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they broke through ; happily no one was hurt. The movements

ofthe luminous globe were always slow, and not by jerks. Though

bright it was not dazzling, and no sensible heat came from it. It

does not appear to have had a tendency to follow conducting

bodies, or to have been impelled by currents of air."

A sufficient number of examples have been already adduced to

give an approximate idea, of the nature of these fiery globular

masses. While they are not of frequent occurrence, yet they

have been seen sufficiently often, and studied with so much care,

that their existence as a peculiar form of lightning is abundantly

attested. Their cause has been variously assigned. Professor

Loomis says, they probably result from "a charge of electricity

unusually intense, which forces a direct instead of a circuitous

passage through the air." By some they are thought to be

agglomerations of ponderable substances in a state of great

tenuity, and strongly charged with electricity.

Whatever may be their composition or their cause, in the slow-

ness, uncertainty and peculiar character of their movements, and

in the extent of the damage, resulting from their explosion, they

rank among the most marvellous objects presented in the whole

range of meteorology.
That form of lightning with which we are most deeply con-

cerned presents a long, irregular jagged line of light, resembling

the spark drawn from an electric machine. Its zigzag path is

regarded as due to the compression of air before the electric

fluid, by which greater resistance is produced. When its course

is strongly resisted in one direction, it turns aside following the

line of least resistance, until the air is again compressed before

it, when it turns again as before. The duration of an ordinary

flash of lightning as determined by receiving the light of an

electric discharge upon a white disc marked with black rays

radiating from the centre, the disc being made to revolve witlv

great rapidity, has been repeatedly determined to be less than a

thousandth part of a second of time. The length of the zigzag

path ranges from short spaces to the distance of ten miles.

Thunder clouds have been observed of all heights from less than

one-fourth of a mile to at least three or four miles.

Inasmuch as low clouds come in contact with the sides of

mountains, and even of high hills, the following interesting in-

quiry is suggested. Can clouds from which lightnings are

incessantly darting be traversed without imminent danger?
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However great*the peril may be such clouds have been traversed

without disastrous results. From many instances on record, I

select the following- :

In August, 1150, an ascent was made of the little mountain

Boyer in France. Three-fourths the way up the mountain was a

stationary cloud, from which thunder was from time to time heard.

From the moment the cloud was entered, "the thunder no longer

manifested itself by sudden claps, alternating with intervals of

silence
;

it now made a continual rumbling, resembling that of a

heap of walnuts rolled upon the floor. When the observer had

attained the summit of the mountain he found himself above the

cloud which had not ceased to be a thunder cloud, for it was

traversed by brilliant lightnings, and loud detonations issued from

it."

Observers upon the Pyrenees in the midst of thunder clouds

have noticed that their hair and the tassels of their caps stood on

end, and that a hissing sound was produced from prominent points.

A position above a thunder cloud cannot be regarded as un-

questionably safe. Lightning has been known to issue from the

upper surfaces of clouds, and strike objects upon the summit of

mountains above them. Thus on May 1st, 1100, seven persons

were killed in a church on the summit of Mount St. Ursula in

Styria.

The thunder which ordinarily accompanies a discharge of light-

ning, is regarded as resulting from the collision of particles of the

atmosphere as they reenter the partial or total vacuum produced

by the lightning in its swift passage through the air. As is well

understood the interval between the flash and the report in-

dicates approximately the distance of the cloud, or rather of that

part of the cloud from which the sound which first reaches the

ear, emanates, an allowance of about five seconds for the distance

of a mile being required. The largest interval mentioned by any
observer is 12 seconds, indicating a distance of nearly 15 miles.

The next longest interval recorded is 50 seconds, corresponding
to a distance of about ten miles. It seems remarkable that the

sound of thunder has not more of a diffusive character. The

sound of cannon may be heard to a much greater distance.

The average interval between flash and report is 12 seconds,

and the shortest interval noted less than one-half a second. The

average duration of peals of thunder is 22 seconds, and the long-

est duration on record is 56 seconds. The prolonged sound in
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the case of thunder is due to the fact that the points along the

line of the flash are at unequal distances from the observer, a

separate sound being produced at each point. The sound from

the nearest point first reaches the ear, and then the sounds from

points more and more remote in order. If the relation of the line

of flash to the observer be such that two or more points are

equally distant, the sounds arising from these points blending to-

gether at the ear, will give a result proportionally louder, and thus

in nearly every peal of thunder maximum and minimum sounds

may be observed. Generally after a low rumbling sound for five

or ten seconds, a loud crashing sound occurs which continues

from five to twenty seconds, when it is succeeded by the rumbling

noise again which gradually dies away. Several maxima and

minima of sound may occur during the same thunder peal. The

rolling of thunder is also undoubtedly due in a considerable

degree to the effect of echoes. A cannon fired under a clear sky

gives a short, sharp cracking sound, but when fired beneath clouds

from which reflection can take place, the sound becomes pro-

longed and rolling.

To consider in detail the questions : Does lightning ever occur

without thunder and with a clear sky ? Is thunder ever heard in

perfectly clear weather ? Does lightning take place without

thunder, with a cloudy sky ? Does thunder ever occur without

lightning ? would be foreign to our present purpose. It may
be remarked however, that seemingly well authenticated examples
are on record which would give an affirmative answer to each of

the above inquiries. Let us now turn our attention from these

general points in regard to lightning and thunder to those in

which Ave have a more specific interest.

Other circumstances being equal lightning strikes the most

elevated points. Particular instances may occur which seem to

be in opposition to this rule—instances in which the causes re-

main concealed in the masonry of buildings or beneath the surface

of the earth. Yet, no one who has compared in a given locality

the strokes of church spires and tall trees with those of lower

surrounding objects will question the truth of the above state-

ment.

Lightning seeks by preference metallic bodies, whether external

or concealed, and it is in making its way to them, or at the

moment of quitting them that it does its principal damage. Of

all the properties of lightning these are the most important to us



PROTECTION FROM LIGHTNING. 45

as regards results. From numerous illustrations I select the

following instructive example furnished by the stroke of an im-

mense timber spire or tower in Newbury, (Vt.) :
"
Lightning fell

upon' the upper part of the tower; it shattered and threw to a

distance a timber pyramid seventy feet high. After it had over-

thrown this heavy mass it found in its path a metallic wire which

connected the clapper of the bell with the wheelwork of the clock,

twenty feet lower down, and threw itself entirely or almost

entirely upon this wire, which it melted in some parts. For this

length of twenty feet the surrounding timber of the tower suffered

absolutely no injury, although the lightning was far from having

exhausted itself upon the upper pyramid. As soon as it had

reached the lower end of the wire, it threw itself afresh on the

timber of the tower and injured it considerably. On reaching the

ground, its force was still such, that it tore up several stones from

the foundations of the building, and projected them to some

distance." So long as the wire was followed, no injury resulted
;

when that was abandoned, destruction ensued.

Still another example, not less pertinent, is adduced. On the

15th of March, 17TB, lightning fell at Naples on the house of Lord

Tylney. His apartments at the time contained not less then five

hundred persons attending a grand reception. Yet not one of

them sustained actual injury. Saussure the next day examined

the rooms and found that almost all the gilt parts had been

affected.
" The gilt mouldings and cornices of the ceilings,

metallic rods placed so as to protect the tapestries from the con-

tact of furniture, the gilt portions of sofas and arm-chairs in con-

tact with those rods, the gildings of the door-posts, and lastly

the bell wires had all suffered more or less by fusion, discoloration

or scaling off of the surface. As usual, the maximum of effect

had taken place where the lightning in its course had met with

interruptions in metallic continuity. A stroke of lightning capable

of melting a bell wire is strong enough to kill a man
; yet here,

as has been said, no one was hurt. We have thus a sufficient

proof that the fulminating matter or lightning, in passing through

the nine rooms which formed the suite of apartments, directed

itself by preference, or almost in totality to the metallic sub-

stances found in the different rooms."

From references already made a well known fact appears, viz. :

that lightning often fuses pieces of metal which are struck by it.

The important fact, however, for our present purpose, is to de-
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termine the largest diameter or thickness of metal, that has ever

been melted by it. The loose expression of ancient writers, that

"the sword is liquified in the scabbard,"' is not sufficiently

definite for modern science. What are the actual dimensions of

metals actually fused by lightning? From nearly a score of

examples, 1 find that a copper i*od two-tenths of an inch in

diameter has been thus melted
;
that Franklin in 1787, found that

a stroke of lightning had melted, at his own house in Philadelphia,

a conical copper rod 9| inches long, and rather more then three-

tenths of an inch thick at its base
;
that " a thunderstroke may

fuse completely and throughout its extent an iron chain of 130

feet in length, the diameter of the iron forming the links being .23

of an inch, and a conical iron rod .43 of an inch thick at its base—
that an iron rod .47 of an inch in diameter was broken by a heavy
stroke of lightning, but showed no trace whatever of fusion.

From such data a tolerably correct idea can be formed of the

necessary magnitude of metallic rods to convey away without

harm any probable charge of the electric fluid. A stroke not

sufficiently powerful to fuse small rods or wires may have the

effect of shortening them. A metallic wire 16| feet in length has

been thus contracted between two and three inches. Wires

stretched between fixed points are thus often broken by lightning

strokes. (Is it not possible that the contraction results from a

lateral escape of the electric fluid, giving rise to tension in that

direction, just as a rope is shortened when from any cause its

diameter is increased ?)

Lightning frequently fuses and instantly vitrifies certain earthy
substances. Lightning tubes or fulgurites (as they are termed)
are produced when lightning descends into sandy soils, the path
of the lightning being marked by a tube of vitrified sand. These

tubes are sometimes three inches in external diameter, and have

been known to exceed thirty-three feet in length. They generally

descend vertically into the sand, but are often found inclined to

the horizon at an angle of 40 degrees. The}r contract in descend-

ing and often terminate iu a point ; sometimes, however, the

principal tube divides into two or three branches, each with

smaller lateral branches from an inch to a foot in length. These

branches are conical and all terminate in points. The sides of the

tubes vary from two-hundredths of an inch to an inch in thickness.

The inside part of lightning tubes is smooth and bright. It

scratches glass and strikes fire as a flint.
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A singular freak of lightning is that of piercing bodies with

several holes in opposite directions. Of several recorded in-

stances the following' strikingly presents this remarkable char-

acteristic : In 1717, lightning struck a church in Cremona,

breaking the iron cross on its summit, and throwing to a distance

the weathercock which had been placed immediately below the

-.. This weathercock was made of tinned copper and covered

with a coat of oil paint, and " was pierced by eighteen holes;"

the edges of nine of these holes stood out prominently on one of

thu faces of the weathercock, and the edges of the other nine

holes were equally prominent on the other side. There were no

indications which led the inhabitants of Cremona to suppose that

the weathercock had received several strokes of lightning. It

were remarkable indeed that the strokes should be in pairs ;
nine

on each side, and in essentially parallel lines, as the nearly identi-

cal iuclination of the projecting edges would seem to require. Is

there not more reason for the belief that the eighteen holes

pierced in the Cremona weathercock were the result of a single

stroke ? Other instances of bodies pierced by lightning in a

similar manner, largel}
7, confirm this view. As matter of fact, in

the case of the zigzag path of lightning, it is not always easy to

determine whether the stroke be downwards or upwards. There

are physicists who regard .the very general appearance of down-

ward strokes of lightning an occular illusion. With a movement

so rapid, and with the notion or expectation of a downward stroke

by which the mind is pre-occupied, it certainly would not be

strange if the eye, at times, were deceived. The clouds above

and the earth or the objects beneath, at the moment before an

electrical discharge, are in opposite electrical conditions, and

when the tension of the electric fluids (to use the ordinary mode

of expression,) becomes too great for the resistance presented by
the atmosphere, they rush together producing the spark or flash—
and thus the electrical equilibrum is restored. An object may,

therefore, receive the stroke from the earthward side, (of which

numerous instances are on record,) or even from both sides

simultaneously.

The power of lightning to shatter into pieces the object struck,

and to project or transport heavy bodies, is matter of frequent

observation. These results can hardly be supposed to follow from

the mechanical shock produced by lightning, and hence the

hypothesis that some other force is brought into action. This
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secondary agent in rending bodies asunder and projecting the

pieces to a distance is thought to be the elastic force of steam.

A temperature of 400° Fahrenheit converts water into steam with

a tension of IT atmosphere; a temperature of 500° gives rise to

steam with a tension of 45 atmosphere.

We know that lightning may fuse small metallic wires, or at

least render them incandescent
;
we know that the heat developed

by a stroke of lightning may be competent to fire buildings.

Suppose a block of free stone containing moisture in its fissures

or between its particles is struck by lightning, steam is at once

developed of sufficient tension to shatter the stone into pieces,

and project the fragments in all directions. The action of steam

is clearly shown in the peculiar and minute division of wood by

the passage of lightning. It is split in the direction of its length

into "thin laths or still more slender fibres." In the vapor of

water suddenly generated at a high temperature we have a force

competent to displace the foundations of buildings, to raise and

transport heavy masses, and give rise to the other manifestations

of power which so frequently accompany a stroke by lightning.

The direction of the electric discharge, (whether upwards or

downwards or at an oblique angle,) cannot, as matter of course,

be determined in those cases in which steam has been the im-

mediate agency in producing mechanical effects.

The magnetic action of lightning cannot be safely disregarded.

It always affects the needle of a compass in passing near it, some-

times wholly destroys its magnetism, and sometimes reverses its

magnetic poles. The manner in which this discovery was made is

always read with interest.

"About the year 1675, two English vessels were sailing in

company from London to Barbadoes. Not far from the Bermudas

a thunderstroke shattered the mast and rent the sails of one of the

ships, while the other sustained no damage. The captain of the

latter seeing that his consort had altered her course, as if making
for England, asked the cause of this sudden change of purpose,

'and found much to his astonishment, that her captain and crew

believed themselves to be still following the same course as be-

fore. An attentive examination of the compasses of the vessel

which had been struck by lightning, showed that the characteristic

mark on the compass cards, which before the stroke pointed, as

is usual, towards the north, now pointed on the contrary, to the

south, showing that the poles had been completely reversed by
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the lightning. This state of the compasses continued throughout
the remainder of the voyage."

In 180S, a Genoese ship was wrecked near Algiers, while the

captain and crew, deceived by the false indications which light-

ning had induced in the compasses, thought they were sailing

directly from the dangers which proved the destruction of

their vessel. The effects of lightning upon the needles of sea

compasses haveo/fen led to like serious consequences. Lightning

may not only directly influence compass needles, but indirectly by

magnetizing pieces of hard iron and steel throughout a vessel,

which at once become agents in the deflection of the needles.

Such deflections are sources of peril, especially as it is not an

eas3
T matter for the navigator on the high seas, even when he is

aware that an error of the compass exists from such a cause,

to determine its value. His condition is still more perilous when

the steel pieces of his chronometers are also magnetized by light-

ning. Dangerous errors are then likely to occur in the compu-
tation of geographical longitude. The chronometers of the " New

York," a packet which was twice struck by lightning while at

sea on the 19th of April, 1S27, were found on arrival at Liverpool

to be 33 minutes 58 seconds in advance of what they would have

been ;<but for the stroke by lightning of the vessel. Adequate
means should evidently be provided on every vessel for conveying

away harmlessly the electric discharge.
Without considering at present, more in detail, the properties

and peculiar characteristics of lightning, let us come directly to

the question : Is the extent of danger from this source so great

as to give importance to means of averting it ? The only answer

really needed to this inquiry is a reference to our daily papers

during the warm season. How many accounts do we see of barns

recently filled with newly made hay struck by lightning, and of

them aud their contents destroyed ! How often we read of per-

sons killed, buildings fired, and other injuries done by this agent.

Extended statistics showing the amount of damage by lightning

through a series of years are not readily obtained. Our con-

ception of the extent of damage may, however, be aided by the

following facts :

From the month of June to the 28th of August, 179*7, Volney
counted up in the newspapers of the United States, eighty-four

serious accidents, and seventeen deaths by lightning. It is more

than probable he did not obtain an account of all.

4
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The late Charles Peirce of Philadelphia, in his statistics of the

weather, kept for more than fifty years, records in 1842 sixty-one

buildings'burnt by lightning in the United States during the sum-

mer of that year, and forty-six deaths from the same cause. The

loss in buildings which he recorded would seem to be not a

large estimate of the annual loss from lightning at the present

time in any one of our densely populated States.

In a statistical report made by desire of the French Govern-

ment, and published in 1852, it appears that at that time, sixty-

nine persons were annually killed in France by lightning.

Arago, on reviewing a list of more than eighty vessels injured

by lightning, found that "in fifteen months of the years 1829-30,

five ships of the English Royal Navy were struck by lightning in

the Mediterrenean," alone. He adds,
" To those persons who

say that damage by lightning is of very little importance in a

pecuniary point of view, I would add, that the mainmast of a

frigate costs £200, and that of a ship of the line as much as £400.

From a reliable statement of damage by lightning in the British

navy from 1799 to 1815, a period of sixteen years, it appears that

150 vessels were struck by lightning, 70 men were killed and 133

wounded, and that the loss of materials amounted to $1,000,000.

In 1821, Sir W. Snow Harris, F. R. S., proposed a system qf con-

ductors which were applied to the vessels of the navy, and in

1865, or after 44 years, it was found that losses and damage by

lightning had almost entirely ceased, notwithstanding the number

of vessels had been greatly increased.

A magazine of gunpowder belonging to the republic of Venice,

fired by lightning in 1769, occasioned a money loss of £640,000,

or more than $3,000,000, and the destruction of 3,000 human lives.

Explosions of powder magazines have not been so unfrcquent as

to lead to the conviction that means for averting such calamities

should be disregarded.

Without extending to greater length these notices of deaths of

individuals and losses of property by lightning, suffice it to say

the number of sufferers from such accidents is sufficiently great to

make it reasonable not to neglect the methods which science has

suggested, and experience has demonstrated useful for avoiding
their occurrence.

What are the means of protection against lightning ? It is

related of the ancient Thracians, that when it thundered and

lightened they were wont to shoot arrows at the sky to threaten
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—a method to which modern civilized nations would hardly

deem it advisable to resort. Most precepts for personal preser-

vation from lightning are of a negative character. Those, which

Franklin gave have ever been regarded as scientific and useful.

For persons who, during thunderstorms are in houses not provided

with lightning conductors, he recommends an avoidance of the

neighborhood of fire-places. Chimneys are often struck by light-

ning, the internal coating of soot serving to attract it, as also the

column of smoke, which rising in the air acts as a conductor for

the electric fluid. Since metals attract lightning, avoid also

metals, gildings and mirrors which are coated with mercury.

The les» the contact with the walls or the floor, the better. The

middle of the room is the best place unless a lamp or chandelier

be hanging from the ceiling. A hammock suspended by silken

cords in the middle of the room would be regarded a very safe

place.

Among the ancients, it was generally believed that persons

lying in bed were safe from lightning. This notion still obtains

with many people. Facts however do not show it to be well

founded. If the whole body could be enveloped in feathers, they

might serve for protection ;
but so long as the head or any part of

the body is in proximity to the bedstead, there is no immunity
from the stroke of lightning, since the human bod}' is a better

conductor then are feathers or the material of a mattress.

Metals worn on the person attract lightning, and hence to an

extent, are sources of danger. When lightning fell upon the

prison in Swabia in 1819, of twenty prisoners together in a hall,

but one was struck, and he the condemned chief of a band of

robbers, was chained by the waist. Numerous examples have

proved that whenever persons are struck by lightning, it particu-

larly attacks the portions of metal worn by them. Wet clothing

may be fortunate in case of lightning stroke, but with dry clothing

the liability of the stroke is not so great.

Out of doors, it is a sound precept to avoid a position in prox-

imity to tall trees. The ancients believed that certain trees are

never struck by lightning. The laurel was thought to be particu-

larly favored. The beech has been classed among trees which

lightning respects.
" The Chinese consider the mulberry and the

peach tree as good preservatives against lightning." Observation

however, shows that no species of tree can be regarded as exempt
from liability to lightning stroke.
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The posts supporting
1

telegraph wires are not unfrequently

struck by lightning
—sometimes several posts in succession, and

sometimes between the posts struck are intermediate posts un-

injured. A position near telegraph posts during a thunder storm

is not regarded desirable. It should not be forgotten that when

lightning strikes men or animals ranged in a line, straight or

curved, those at the extremities suffer most from the stroke.

Bell ringers during a thunder storm occupy an unsafe place.

Lightning is attracted somewhat to assemblies in consequence of

the ascentional currents of warm, moist air, which serve as con-

ductors of the electric fluid.

By what method may buildings and vessels be successfully pro-

tected from lightning ? In ancient times it was thought a dwelling

could be protected by surrounding it with white grape vines.

Artazerxes planted swords in the ground point uppermost, to

drive away clouds, hail and thunder storms. The building of

large fires, the discharging of cannon, and the ringing of church

bells, have been at different times among the means designed to

protect towns and even extensive districts from the falling of

thunderbolts.

A more rational method then any of these, is that devised by

Franklin. The facts already submitted in this paper suggest the

method which Franklin adopted, and point irresistably to the con-

clusions which he reached.

It has been shown that other circumstances being equal, light-

ning directs itself by preference to the most elevated portions of

edifices, hence there the means of protection should be applied.

It has been shown that other circumstances being equal, lightning

directs itself by preference to metallic bodies. A metallic mass,

therefore, placed at the most elevated part of a building, will be

likely to receive the electric discharge rather than the building

itself. It has been shown that when lightning falls upon a metallic

mass it does damage to surrounding bodies, at the moment of

quitting the metal, and in proximity to the point or points at

which it escapes from it. This indicates the necessity of metallic

continuity until some surface or receptacle is reached which may
safely receive the electric discharge. Damp earth offers a chan-

nel by which lightning may escape from a metallic rod without

producing damage of any kind. And thus we have the modern

lightning conductor devised.

It is a curious and interesting fact that the Temple at Jerusalem,
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which so far as can be learned from the Bible or from Josephus,

remained unscathed by the lightnings of Ileaven during a period

of more than a thousand years. In the structure of its roof, in

its covering with a coating of gold ;
in its long, pointed, gilt iron

or steel lances, projecting from its roof; in its walls overlaid with

wood thickly gilt, and in its metallic rain pipes connecting the

roof with cisterns for water in the courts of the Temple; presented

the most ample provision for the ready conduction of electricity ;

in fact, lightning rods very similar to those employed at the

present day.

It is a remarkable and interesting fact, that tall pyramidal spires

dating back into the middle ages—spires which have been re-

peatedly struck by lightning
—on being furnished with lightning

conductors within the last century, have had entire immunity from

such strokes.

The lightning rod already devised, with reference to size, form,

point and connection with the earth, should be noticed more

definitely.

1st. The rod may consist of iron or copper—the former metal

being generally preferred from considerations of expense, and for

its greater firmness when set, by which it withstands the action of

winds. It should be at least three-fourths of an inch in diameter

for buildings of ordinary height. For very high structures it

should be made larger. In form it is usually round, although

other forms are used and serve a good purpose. A copper rod

has the advantage of high conducting powers for electricity, its

ratio to iron in this repect being as six to one
;
but it is want-

ing in stiffness, and is considerably more expensive than iron.*

2nd. To secure the rod from rust, it should be coated with

paint containing lampblack. Galvanized iron is a good substitute

for the painted rod, inasmuch as the zinc coating has a conducting

capacity for electricity nearly double that of iron.

3d. Metallic continuity should be perfectly maintained through-

out the entire length of the rod. So far as practicable the parts

should be joined together by welding. When other joinings can-
—. — m

*Thc following table contains the electrical conductivity of several of tbc tnoro com-

monly known metals at 3'2° Fah., compared with silver as a standard. The results were

obtained by Matshierren by a series of careful experiments.
Silver 100.0 Platinum 18.0

Copper 99 9 Iron 16.8

Gild 80.0 Tin 13.1

Zino 29.0 Lead 8.3
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not be avoided they should be made by screwing the parts firmly

together by a coupling ferule, and should be rendered water tight.

4th. It is sufficient that the rod terminates in a single point,

although multiple points are frequently employed. The point

which must be sharp, should be encased with platinum. This

casing will not only protect the point from the action of the

weather, but if of sufficient thickness, (one-twentieth of an inch)

will insure against liability of melting from any probable electric

discharge.

5th. The rod should .be fastened to the building by iron eyes.

Cylinders of glass are generally used for insulators. They are of

but little service, especially after they have become wet with

water.

6th. Acute angles made by bending the rod should be avoided.

The more direct the communication with the earth the better.

1th. The gravest errors are sometimes made in establishing

the connection with the earth. "The rod should be connected

with the earth in the most perfect manner possible ;
and in cities

nothing is better for this purpose than to unite it in good metallic

contact with the gas-mains or large water pipes in the streets
;

and indeed, such a connection is absolutely necessary, if gas or

water pipes [are in the house. Electricity, by what is called in-

duction, acts at a distance on the perpendicular gas pipes within

a house, rendering them so highly negative, the cloud being posi-

tive, as to attract the electricity from a lightning rod imperfectly

connected with the earth, or even from the air through the roof.

Damage to buildings on this account is of constant occurrence.

The above connection can be made by soldering to the end of the

rod a strip of copper, which, after being wrapped several times

around the pipe is permanently attached to it. Where a con-

nection with the ground cannot be formed in the way mentioned,

the rod should terminate, if possible, in a well, always containing

water
;
and where this arrangement is not practicable, it should

terminate in a large plate of iron or some other metal buried in the

moist ground. It should, before it descends to the earth, be bent

so as to pass off nearly at right angles to the side of the house,

and be buried in a trench surrounded with powdered charcoal."—
(Prof. Joseph Henry.)

8th. Large masses of metal within the building, particularly

those that are vertical in direction, should be connected with the

rod.
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9th. "When a house is covered by a metallic roof the latter

should be united in good metallic connection with the lightning
rods

;
and in this case the perpendicular pipes conveying the

water from the gutters at the eaves may be made to act the part

of rods, by soldering strips of copper to the metal roof and pipes

above, and connecting them with the earth by plates of metal

united by similar strips of copper to their lower ends, or better to

the gas or water pipes of the city. In this case, however, the

chimneys would be unprotected, and copper lightning rods,

soldered to the roof and rising a few feet above the chimneys,
would suffice to receive the discharge."

—
(Prof. Joseph Henry.)

10th. The rod should be placed on that part of the building

towards which showers generally direct their course, and particu-

larly on the chimney from which currents of heated air, serving as

conductors of electricity, ascend. Rods extending high above

buildings should be securely braced.

11th. A lightning rod is regarded as protecting a circle whose

radius is double the height of the rod above the building ; hence,

on large buildings several rods would be required. It is safer,

however, to place the rods nearer one another then this rule would

require, especially in the case of buildings in which a large amount

of iron enters into the construction. There is no objection to an

indefinite number of rods on a building, provided a proper con-

- nection with the ground be established. In order to safety, it

should be remembered the rod must absolutely extend into water

or permanently moist earth.

In the protection of vessels, copper has been advantageously

substituted for iron, as in the protectors planned by Sir W. Snow
Harris for the ships of the English Royal Navy. They consist

of bands of copper overlapping each other, and let into the rear

side of each mast. They pass down to the keel, and are continued

through it by means of copper bolts into the water. They con-

nect also with bands of copper laid under the deck beams, and

continued through the sides of the ship.
—(American Cyclopaedia.)

It has doubtless been noticed that in the treatment of this sub-

ject, theoretical considerations have been largely set aside, other-

wise it would have been deemed necessary to dwell upon the

probable and known sources of atmospheric electricity, upon the

manner in which clouds serve to condense electricity in the air,

upon the influence by induction of the positive electricity of the

clouds upon the earth, developing at the more elevated points
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negative electricity of high tension, and to treat more fully of the

philosophy of the electric discharge. On the other hand the

endeavor has been to fortify the statements made and the positions

taken .by an array of facts as large as the circumstances of the

occasion would seem to warrant, but by no means as large as the

importance of the subject would justify, and from these facts to

make inferences which can but be regarded as well founded.

It was hoped when this paper was commenced that an amount

of statistics gathered from our own State, or from our own section

of country, serving more completely to demonstrate the utility or

inutility of lightning conductors could be presented. With this

end in view letters were addressed with the following questions or

arrangements for statistical data, to the officers of about twenty

fire insurance companies, including several companies in our own

State. In selecting from the foreign companies, those only were

chosen that have within the last three years taken risks within

this State amounting annually to at least a million dollars :

Scheme for Statistics.

1. Number of buildings insured since incorporation.

2. Number of buildings injured or destroyed by fire.

3. Number of buildings not furnished with lightning rods, struck

by lightning.

4. Number of buildings furnished with lightning rods, struck

by lightning.

5. Condition of the rods before the stroke, (so far as. ascer-

tained) as to points, connections and extending into moist earth.

6. Are you willing that the statistics be made public ?

I regret to state that in most cases the courteous answers to the

letters of inquiry did not give the desired information, but indi-

cated that a large amount of labor would be required to eliminate

from business records extending over many years the needed data.

The statistics furnished by Charles P. Wiggifc, jSsq., of Bangor,

Maine, Secretary of the Penobscot Mutual Fire Insurance Corn-

pan}', are, however, to the point, and I gladly avail myself of his

kindness in putting them at my disposal. The company was

authorized to insure against damage by lightning in 1859. The

records furnished by Mr. Wiggin date from the time of his enter-

ing upon the duty as Secretary, viz., May 1st, 1865. From that

date to May 1st, 1871—
The number of policies issued by the company, was. . . .5,842
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The number of losses 222

The number of losses by lightning 11

Mr. Wiggin adds,
"

I do not find a loss among these eleven that

was protected by lightning rods."

No man has a right to suppose from the claims made by any

intelligent advocate of lightning rods, that old rusty irons about

a building, with, loose joints and perhaps with actual breaks, and

with one end planted simply beneath the surface of the soil, can

furnish anything like adequate protection ;
but from a sufficient

number of rods as large as recommended, in good condition, prop-

erly poinded, in perfect metalMc continuity, and extending into

the earth -in the manner and to the depth previously indicated

necessary, almost absolute security from lightning may with the

fullest confidence be expected.

I have yet to learn of the first instance in which the conditions

of protection shown to be needful, have been fully complied with,

and disastrous consequences from lightning have followed.

In noticing the properties and effects of lightning
—St. Elmo's

fire—a discussion of the questions, "Do persons struck by light-

ning see the flash ?" " What organs are most usually affected in

death or injured by lightning?" and several other points in-

volving considerations of exceeding interest, were necessarily

omitted to give place to the treatment of topics, if not so fraught

with interest, yet deemed indispensable.

This paper already too long protracted should not be concluded

without a word in favor of that agent, which throughout has been

treated as an enemy. By it the air we breathe is made purer ;

by it, from the combinations it effects in the elements of the atmos-

phere, the results of which are brought to the earth in summer

showers, the soil we cultivate is made richer
; by it, when under

the control of man as he is learning to control it, the homes we

inhabit are made happier through the advantages derived from the

encomparable swiftness with which it flashes our thoughts from

continent to continent, and almost literally around the world.

While remembering and acknowleding its beneficience, let us

not forget that He who " directeth his lightning unto the ends of

the earth," has pointed out the means by which we may protect

our firesides and all we hold most clear from its otherwise terrific

or fatal attacks.
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Wednesday, January 24, 1872.

The Board was called to order at 10 o'clock, Colonel Swett in

the Chair.

Orchards and Fruit Culture.

Mr. T. S. Gold of Connecticut.

Mr. President and Gentlemen :—In opening the discussion upon
"Orchards and Fruit Culture," I shall not advert to the great

enjoyment and profit to be derived by the farmer from this branch

of agriculture, but shall confine myself to a plain statement of

those practices which I have foifnd in my own experience and

observation to be essential to successful fruit culture, principally

confining myself to those leading fruits—the apple and the pear
—

which are best adapted to general farm culture.

First, our attention is drawn -to the soil. The essential thing is

that it should be dry ;
that the trees planted upon it may have

what is called a dry bottom, and not stand with wet feet. In

some sections of the country, any artificial methods to accomplish
this are entirely unnecessary ;

there is no hard pan underlying the

soil
; there is no difficulty in the roots getting down to any

desirable depth ;
but in other sections it is very different, and

provision must be artificially made for this, if it does not naturally

exist in your lands. It is absolutely essential to the successful

culture of fruit, that the land be naturally or artificially under-

drained, so that the water can flow off freely, and not stand about

the roots of the trees.

The aspect has much to do with selecting a location for an

orchard. And here let me remark, that sometimes orchards

succeed in one aspect and sometimes in another, even within a

very limited area, and upon a single farm; an orchard one y ir

where the fruit is brought forward early by its sheltered and wain

position, escapes; another year, an orchard by its position, is late,

escapes frost, and if a man wants to be sure of fruit upon his

farm, for the supply of his family or for market, it is very de-

sirable that he should select different aspects and locations for his

orchard, and not confine it to one single field or enclosure.

With regard to the preparation of the soil. If the land is

capable of culture, usually deep cultivation with some crop, corn,

potatoes or other hoed crop which admits of high manuring, and

requires it, for success, is the best preparation of the soil that you
can make. On some rocky, fertile hillsides, that you could plant
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and plant successfully with trees, this culture cannot be adopted;

but upon any land that is capable of cultivation, there is no other

method of preparing it so cheaply or easity as to put it through a

course of cropping of this kind. We are oftentimes advised to

dig the holes six feet across and two feet or more in depth. Well,

if the soil does not, from its deep drainage and thorough culture,

admit of such holes—if they are but basins in a hard, cold, ten-

acious subsoil, such excavations are worse than useless. They

may for a time favor the growth of the young trees if they are

filled up with rich compost, but in planting an orchard, we should

look in the main not for the immediate starting and growth of the

tree for a year or two, but look forward to its permanency through

many coming years.
In planting au orchard, as the work is to be done but once, it

should be well done. In preparing the holes for the trees, the

size and the shape of the hole are important. The size, in well

prepared soil, should be large enough to accommodate the full

spread of the roots of the tree that it is designed to plant The

shape of the hole is also important ;
it should be highest in the

middle, gently sloping towards the exterior. Then your tree

naturally and most favorably adapts its roots to this position. If

the hole has been dug by a common laborer, he will doubtless

scrape it clean, and give you a plain flat surface upon which to

plant your trees. That is not what you want
; you want a gentle

elevation adapted to the form of the roots of the tree, to facilitate

planting iu the most perfect manner. Prepare the roots of your
tree by cutting off every wounded part with a sharp kuife, in a

slanting cut, and prepare the top by the removal of at least half of

the last year's growth. It seems wicked to a farmer to cut away
fine strong shoots—to lacerate his tree in this way ;

but at the end

of two years, if not at the end of one, he will have a larger tree,

and one of better form and proportions, than if he planted it with

its full sized branches.

With regard to the age of the tree, I am in favor of planting

young trees, two or three years from the bed in the nursery, rather

than large trees that have grown up so that the cattle will not

break them down. Farmers too often seek for large trees that

have been grown closely in a nursery and have great tops, but the

roots of such are small—all out of proportion to the size of the

top, if so grown. In selecting trees, if you can select in the

nursery, secure those not only with well balanced tops, but with
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well balanced roots. The tree that the nursery man has been

obliged to stake in order to cause an upright growth is not a good
one to select. The variety has very much to do with the mode of

growth, and it has also much to do with the form of root growth ;

so much that I will warrant that if you were to go into a nursery

to select your trees, there are some varieties, no matter how good
the fruit, or how anxious you were to plant trees of that variety,

if you saw how provokingly they grow and how awkwardly, you
would not put them into your orchard. I have in mind now the

Swaar, which you know has peculiarly unfortunate habits. The

growth of the top affects the roots, and with a one-sided top you

get a one-sided root, wanting in fibres and attachments to the

soil, so that almost always the tree as it grows up will fall over.

In selecting varieties, you can just as well get those that have a

strong, even-balanced growth of root and top, and which are pro-

ductive in choice fruit, as to get awkward growing, feeble varieties ;

and your success and satisfaction in orchard culture will depend

very much upon a proper selection of varieties.

I cannot tell you what varieties are best adapted to this locality

or any other in Maine, but every section of country has developed

varieties of fruit well adapted to cultivate there, and that succeed

there better than anywhere else
;
and it is for you, by an exami-

nation of the orchards in your own vicinity and upon soils similar

to those upon which you propose to plant, and by trial upon your

own grounds, to ascertain the varieties which are best adapted to

your own location.

With regard to the time of planting. In some soils and sections

we are advised to plant in the autumn, in others in the spring.

With me, in a somewhat tenacious, loamy soil, I prefer spring

planting, but I am satisfied that the failure of my experiments in

autumn planting has been largely due to the fact that 1 planted

too late. If you plant in autumn, plant early, so that the little

granulations may form upon the roots, and the plant may become

adapted to its position before severe weather. I planted late in

autumn, with general failure. 1 find that nurserymen are taking

up their trees as early as the frosts of autumn cause the foliage to

drop, and even go into the nursery and strip the leaves from the

trees; and I have good reason to believe that they may be planted

successfully at that early season, say early in October, with good

results; but if deferred later, until there is danger of the roots

being exposed to the frost, or even without that, it is very
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undesirable to attempt to plant. The roots of a tree, in its trans-

portation from the nursery, and while being- planted, should never

be exposed to frosts If carefully wrapped and covered with moss

and earth, they may endure this exposure, but there is a damage
to the vitality of the tree, if only a part of the roots are frozen.

I have seen them go back and back, through two or three years of

existence, where they had been frozen, and finally take their

departure, much to my satisfaction, if they could not do any bet-

ter
;
and I could attribute it to no other cause except the freezing

of the roots while they were«out of the ground. If possible, the

roots should always be kept moist, so that all the little fibres,

which are exceedingly delicate, may be preserved. You know

that this is an absolute necessity with evergreens ;
the roots must

never become dry; and although the roots of fruit trees will bear

some exposure of that kind, still everything in that direction is

just so far wrong, and should be avoided.

In planting the tree, carefully work in about the roots with the

hand fine pulverized mixed soil, just the soil that is produced by
the culture of the field in corn or potatoes for a year or two, gent-

ly, very gently shaking the tree. The operation must be a gentle

one, so as not to bruise the roots or cause them to lodge in a

crooked position. Having spread them out carefully at first, and

when carefully covered with a few inches of this fine soil, the

operation will be very much facilitated by pouring in a few quarts

of water, and allowing the earth to settle away before filling up

the hole. This is much preferable to attempting to plant a tree

during rainy or bad weather. I have never had less satisfaction

in planting trees than when I have attempted to do it in rainy

weather. It is an operation requiring care, and one which will

not admit of being hurried
;
and although we like to keep the

roots wet, and would think a rainy day was a good day for this

work, it is not the best day ;
we do not do the work as thorough-

ly and carefully as it should be done.

If the roots are well-balanced and the top properly shortened

in, there will be little if any need of staking the trees. There is

as much, and perhaps more damage done to the trunk and to the

branches by attempting to stake them, than by leaving them un-

supported, so that I should advise the securing of trees by their

roots
;
and if this be done the tops require nothing of the kind. A

field devoted to orchard planting should be so fenced that all

animals are excluded, so that the young tree may never be
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exposed to their depredations. Calves have proved within my
observation the most objectionable animals that get into a young
orchard

; you never know what they will do over night. On my
way here, I saw a young orchard near a barp where calves were

allowed to lie, and those trees had been girdled nearly from the

root to the branches this very winter
;
and all of you doubtless

recollect cases within your experience where you have found them

most unsafe animals to get into an orchard.

Should an orchard receive any culture ? Here we come upon

very disputed ground. The circumstances of location, the strength

of the soil, products of the farm, facility of obtaining manure, and

various other points, come in here and are to be considered. My
practice has been, while the trees were small, to cultivate with

some low, hoed crop, potatoes, roots or something of that kind
;

but I insist strongly upon leaving plenty of room about the tree

that is not planted with any crop. In plowing an orchard, my
difficulty has been to prevent my men from plowing up the trees.

Thoy would plow too close to the trees and too deep, so that

oftentimes they would do more harm than good. After the trees

have attained some size, unless the culture is very careful and

guarded, I believe they are often as much injured as benefitted by
it

;
and I have seen many cases of the most successful orchard

culture and growth where the land has been laid down to grass
and allowed to remain so. If the land is to be in grass, I advise

pasturing rather than mowing. I advise pasturing with sheep
and swine, if possible ;

with larger animals only when the trees

have attained sufficient size so that the branches arc in a good

degree above their reach. One great advantage connected with

pasturing over any other system is, that all the fallen fruit, during
the whole season, is consumed by the animals, and with the fallen

fruit the insects which are our great enemies in orchard culture.

I had an orchard of full size that had been plowed, cropped,

manured and mowed—always carried through such a succession

of crops. The trees were getting old and seemingly becoming
valueless. About six years ago, I turned it out for a cow pasture,

and my herd of cows preferred to lie there rather than in any other

part of their range. The result has been marvellous. The trees

have assumed a rich, healthy green, the foliage has come out

luxuriantly and holds on well in the autumn, and the growth of

fruit has been in every respect satisfactory. I pastured it until

sometime in July, and then shut it up, as the weight of the fruit
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ins to bend down the branches, until the fruit is gathered in

autumn. One of the difficulties connected with mowing an

or< hard, although you top dress it to restore what you take off, is

that the sudden removal of a great growth of grass at that season

of the year changes the condition of the roots so much and so

suddenly, that it does not seem to be desirable for the growth of

the tree.

In regard to the training of trees and shape of the top, in your
selection avoid a tree that forks. As it grows up one side or the

other will almost always get the advantage, and it will split down.
Take a tree that branches out evenly from the head where you
wish the branches to start. With regard to the height selected

for branching, the variety will have much to do with that. Some
trees that grow continuously upward may branch very low and

still be always high enough. The Northern Spy is an eminent

example of that kind,—the growth is continuous^ upward; while

others, like the Greening and Baldwin, which spread widely, and

droop in their branches, should have much more height of body
before they are allowed to branch. The practice of allowing trees

to branch out close to the ground has been advocated by some.

The objection is, that the fruit on those lower branches never ac-

quires the color that it does higher up. It is apt to be spotted
and marked with gray mould and mildew, more than where there

is a freer circulation of air about the tree.

There is^ne point which I omitted when speaking with regard
to location and aspect, and that is shelter. If you can have a

fairly ventilated location, with shelter, that is very desirable.

You doubtless have your ice-storms here, and some protection

against these is absolutely essential to success. If your trees

after they get grown and begin to bear are crushed down by a

weight of ice, it is very discouraging. A grove of evergreens,
either growing naturally or planted artificially at the time ygur
orchard is planted, and allowed to grow up with it, will do much
to' protect it from unfortunate effects of the season.

With regard to pruning, my advice is to prune little and often.

That is, once a year the trees should be looked over; but ex-

cessive pruning should be avoided. If it is necessary that a limb

should be removed, remove it at once; do not wait until it has

grown to be large, but remove it while it is small, when you can

do it with your knife, or when you can remove the shoot with your

fingers, rather than let it grow and take it off ten years hence,
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when it becomes a serious operation to the tree to have its

branches lopped in that manner.

With regard to the time of pruning, there has been some dis-

agreement among pomologists, but it is pretty well settled that

the mild days oi* winter will do very well for pruning, and that it

is better to do it at that time. If we delay it until . the

pressing operations of the farm always exclude careful pruning.

Prune with a clean, smooth cut, just close enough so that the

wound may heal over—not too close, so as to leave a large scar

upon tb^, branches, as is sometimes done. Do not leave a stump

sticking out to rot off, because when it is gone, you will find a

hole rotted into the tree, just as surely as you do so. All " water

sprouts," as they are called, suckers growing from the base of the

tree, or growing from the limbs, should be carefully taken off at

least once a year. Secure a well-balanced head. Some varieties

have such a disposition to grow one-sided, that after planting

properly, you must look after them carefully. You can do much

by early pruning towards keeping a well-balanced head, sufficient-

ly open to enable you to gather the fruit comfortably, and to allow

a free circulation of air, that you may have perfect fruit. These

are the objects to be secured in pruning.

Gathering the fruit. If for winter use, or for market, too much

pains cannot be taken here. The practice of shakiug upon the

ground and gathering up the bruised, crushed and battered fruit,

is simply a barbarous custom. The most delicate varieties of

autumn fruit can be kept, if carefully gathered, even into mid-

winter. I have the Fameuse, or Snow Apple—Pomme de niege
—

some of you know it, undoubtedly
—a famous apple, good in Octo-

ber. I have it now in my cellar. It has lost some of its flavor,

to be sure, because it has been kept past its season, but by care-

ful gathering it will keep, and so will other varieties keep. The

Fameuse suffers more from careless gathering than almost any

other variety. It is so tender and delicate when taken from the

tree, that it readily bruises, which injures its quality very much.

My practice is to gather in baskets and put directly into barrels

in the field, transport them carefully to some out-building, where

I can keep them cool and moderately ventilated, until it is time to

put them in the cellar, and then remove them to the cellar. If

they are to be sent to market, you know the rules of packing.

The barrel must be full—it must, be a little more than full, so that

the head will press firmh- upon the fruit, that there may be no
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jolting' in transportation to market, and that they may arrive in

the same order as they left your farm. But I refer especially to

the preservation of fruit for your own use as farmers. You can

just as well have your fruit keep if you will gather it carefully

from the trees. You save the labor of sorting during- the winter,

by putting- the picked fruit of one variety by itself in a barrel at

the time you take it from the trees
;

it is all alike, fit for use at

one time, and there will be little if any loss from decay.

With regard to the diseases and insects to which our fruit trees,

especially apples, are exposed. The cold, wet soil, in which too

manj
r orchards have been planted is frequently the cause of the

curling of the leaf and the decay of the outer branches, so that

the tree very soon becomes, so far as the extreme branches

are concerned, dead
;
and then it will be filled up with suckers

and water shoots, that produce nothing. A healthy growth that

will thoroughly mature the wood before winter is the great secret

of hardiness in fruit trees. If by your culture—if by your system
of manuring, 3

rou can insure that, you will insure your trees

against winter killing- in any form, and your culture should look

towards that. Any system of culture which causes a vigorous

growth towards autumn, is bad for the trees. Well ripened
wood—and this is especially necessary in the pear

—is of the ut-

most importance to the life and health of the tree.

With regard to enemies, we have the canker worm, we have

the nesting caterpillar, we have the apple worm that bores into

the apples, and last of all we have the apple maggot, which is

perhaps unknown here, but which is a very serious drawback to

the culture of the apple.

Question. Let me inquire if the apple mag-got attacks the apple

upon the tree, or after it is picked ?

Mr. Golh. I have had no great experience with the apple mag-

got. I think its devastations are often not shown until after the

apples are gathered, although, they are found in the apples when

lying upon the ground under the tree.

Mr. J. S. Gould. The eggs are always inserted when they are

upon the tree.

Mr. Gold. It is a new pest. I do not know how far the can-

ker worm is known in this State.

Mr. Perley. Not at all.

Mr. Gold. A very happy exemption. You probably have the

apple borer which works at the root. Farmers look at their trees

5
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a few inches above the surface, and find sonic holes there. That

is the first warning noticed, and they make an examination ; they

find nothing but a hole. It is where the borer came out. The

borer is an insect that attacks the tree just at the surface of the

ground. Two crops of eggs are Laid, and they batch at different

seasons—a small white worm proceeds to bore his way into and

beneath the bark, and into the wood, working onward and up-

ward, and in the course of a year or two, makes its exit some

inches from the surface of the ground ;
and when you see that

little round hole, about the size of a goose-quill, you may know

that he has gone. The only remedy, after he has once entered

the tree, is to punch him out with a wire or cut him out with a

knife or gouge, and it is not so damaging to the tree as you might

expect The wound heals up readily. While the borer is at work,

it is a growing sore, continually sapping the vitality of the tree;

cut it out and it becomes a healthy wound, which will heal over

and the tree will recover. But " an ounce of prevention is worth

a pound of cure " here. Various applications are made to the tree

to render it distasteful to the borer, and prevent the female from

laying her eggs. Almost anything that will not injure the tree

and that is noxious to insect tastes, will accomplish this. Wash-

ing with any one of the various offensive and tenacious liquids,

which will hold on during the mouth of June, is very sure to

accomplish it. Whale oil soap, and carbolic acid soap, have been

recommended and used with success. The application of gas-tar

in autumn has been recommended, and is claimed to be safe.

I never have tried it. Whale oil soap, or anything of that sort,

is very distasteful to insects, and the action of the mild alkali up-
on the bark is favorable to the growth of the tree. Nothing safer

can be recommended than a wash of that kind.

Notwithstanding all these insects that are ready to attack our

trees, we have no reason to be discouraged. I think the success

of fruit culture has been quite as good as we ought to expect,

considering how much this department has been neglected. If

we raise a crop of corn, we expect to manure it
;

if we raise

a crop of apples, ought we not to provide food for the tree?

Whether this is to be done by mulching the surface, so as to favor

the decay of vegetable matter already in the soil, or by the direct

application of manures to the tree, every one must decide for him-

self, as his own locality and circumstances may seem to demand
;

but it is evident to every one, that we ought not to expect to get
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something out of nothing; and is it not very much like this to

plant an orchard and leave it neglected upon the barren hillside,

and then complain because we get no fruit?

I will not take up your time with more extended remarks, as I

did not design to exhaust the subject, but merely to present some

general points in fruit culture.

Mr. IIersey. How far apart would you plant trees in an Or-

chard ?

Mr. Gold. I should give them considerable room—30 or 40

feet, at least—rather than the close planting I have sometimes

seen practiced. Close planting does very well when the trees are

young, but at full maturity, it is a great damage. The necessity
that I have seen brought upon some orchardists of cutting down
half of their trees, fifteen or twenty years after planting, has not

seemed to be beneficial even to the trees that were left.

Mr. Lucas. How many would you ordinarily set upon an acre

of ground ?

Mr. Gold. About forty apple trees.

Mr. Lucas. A good orchard man in our county, Mr.
,

says seventy here in the State of Maine.

Mr. Gold. Mr. Stephen Hoyt of New Canaan, Conn., one of

our best nurserymen, has many acres planted in orchards. He

planted this large number to the acre, and he is now—the trees

having been planted some fifteen or twenty years
—

obliged to cut

down one-half of them. It is a very disagreeable necessity to be

forced upon any one, and it does not seem to favor the trees that

are left. I was through his orchards last fall, and he told me he

had planted too thick.

Mr. Lucas. I have an acre and a half that has two hundred

trees. The first of them were set out perhaps forty years since,

and about half of them are alive
; nearly half of them died in 1856

and 1857. Those trees were set out a rod apart. The proper
distance is an important consideration.

Mr. Gold. Some seasons there seems to be an advantage de.
rived from this natural shelter

;
other seasons it seems to operate

disadvantageous^ ;
but I prefer to look forward to the full de-

velopment of the tree, rather than to its partial development foi

the first few years.

Hon. S. F. Perley of Naples. I have been exceedingly in-

terested in the remarks of our friend from Connecticut in regard
to the manner of treating apple trees, in the first place, because
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I know him to be good authority, and secondly, because I am much

interested in that subject myself. We are always interested about

that in which our profits lie. Mr. Gold has endeavored to give us

general principles rather than specific instructions. Very good ;

now if you will allow me a short time, I will confine m}7self more

particularly to details. There is but very little new to be said.

Nearly all that I propose to say may be found in many fruit books

that have been published, but sometimes when we hear the ex-

perience of any one from living lips, it has more influence upon

us, and does us more good than to read it in a book. I will speak

more particularly of apples, because this, in my judgment, is an

apple region. Pears need not be excluded
;
but the lands of Ox-

ford, Franklin, northern Kennebec, and northern Cumberland,

where I am best acquainted, are peculiarly adapted to the growth
of apples. We often make a mistake in undertaking to raise that

upon our land which the ground was never designed to produce.

We may make that same mistake in planting orchards. The best

judgment should be exercised in selecting the site. I will speak

of Oxford county, because we are now upon its soil. It will be

observed by all those acquainted with these ridges, that they grad_

ually slope to the north and usually break down rather abruptly

to the south.

Professor Agassiz gives us the reason why we find the soil on

the northern trend of these hills deeper. Generally in selecting a

site for an orchard in Oxford county, I would select a northern

trend, first, because it has a better exposure, and next, because

we get a greater depth of soil. The soil is almost invariably

deeper upon the northern than upon the southern side, and in my
observation, the best orchards are to be found upon the northern

side. In regard to the adaptation of the soil to apple orchards,

my observation is this : that the poorest soils that you can plant

an orchard upon (trees will grow almost anywhere,) are sand, stiff

clay and muck. The best soil upon which you can plant an

orchard with a prospect of success is limestone or granite soil,

where the granite is largely composed of feldspar.

Professor Emmons tells us that in one hundred parts of the ash

of apple wood, (sap wood,) there are sixteen parts potash, eigh-

teen parts lime, and seventeen parts phosphate of lime. In feld-

spar and granite we find a considerable per centage of potash ;
in

limestone soils we certainly find lime. Now, if we would plant

our apple trees in the right soil, we should take those which nature
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has most fully fitted to the growth of the apple. If our soil is

lacking in any one of these constituents, we must supply it our-

selves. So I say that a limestone or granite soil is better than

any other, and here in Oxford county no one will deny that we

have a granite soil
;
and from my observation of many localities,

at least, in Oxford county, the granite is very largely composed
of feldspar.

Our friend from Connecticut has spoken in regard to the pro-

tection of orchards. I simply wish to mention in that connection

one very serious loss from lack of protection. You have better

trees where they are not twisted and turned about by the winds

and heavy gales that we have. We all know that our forest trees

are what we call
"
shaky," the high winds blow them back and

forth, and induce broken trunks at the butt. Apple trees are in a

measure liable to the same injuries. If we get them out of the

range of these strong winds, we have more healthy trees. But

beyond that, when we come to harvest our apples, it is very un-

pleasant to find, after some northwest gale, twenty-five out of fifty

barrels on the ground. J have seen one-half the crop on one hun-

dred trees shaken off in fifteen minutes by a single gale. We
want to place our trees where they shall not be exposed to these

strong winds.
*

I agree most cordially with our friend in regard to the prepa-

ration of the soil. After having selected it, let it be thoroughly

drained first, if necessary, and then thoroughly tilled. I would

not plant an orchard upon a piece of ground without subsoiling

it. You cannot do that well after you get your trees planted.

You might do it, perhaps, within three or four years, but soon the

roots run out so far that it is not possible. Then, when you come

to dig the holes, don't talk about digging out great holes ;
if the

whole field is what it should be, all the hole you want is sufficient

room to spread out the roots. Then sift the finely pulverized earth

among the roots, so that they will have a chance to grow. My
experience in this is, that the roots of the tree should be placed so

that they will form a support all round the tree, otherwise you
will have to stake it, and I would not give a cent for a tree that

needs to be staked. I would not have it in my orchard. When

you have spread the roots properly, lay the earth upon those roots,

gently pressing it down, so that there shall be no air spaces Ground

or among the roots. Let the earth be brought closely in contact

with every root, no two roots touching each other, and, if possible,
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no two roots crossing each other—but all spread about the tree -so

that where they take hold of the ground, you have a perfect sup-

port to your tree. I should hardly agree with him in regard to

pouring water into the hole. I would select for setting out a tree

a time when the ground is dry enough that you ma}7 handle it

readily and intermix it thoroughly with the roots without any

trouble, and trust to the next rain that comes to settle it down.

Now in regard to the choice of trees. As to their age, it-depends

upon how thrifty they were in the nursery. I should prefer pear

trees not more than one or two years old. There is an old and

trite saying,
" As the twig is bent, the tree is inclined." We may

train up a little tree just as we may train up a little child, and

shape it about as we please. But take one that has grown up

high and awkwardly, perhaps, in coming from the nursery, all the

buds will be rubbed from one of the side limbs, (if they are not

broken,) and it is difficult to make a good tree without cutting it

close down again. I would say then, take small trees
;

I certainly

would not have them more than three or four feet high, because

small trees need no staking, their roots are more likely to be

sufficient, and you need to cut them back but little.

*
I was glad to hear the question raised as to the distance that

trees should be set apart. I see no greater error in connection

with the cultivation of orchards than in the distance between the

trees. Mr. Gold says, thirty or forty feet. In the main I agree

with him. It depends much upon the variety. The Baldwin, the

Greening, and several other large growing trees, should certainly

have forty feet. I have in mind an orchard set out 24 feet one

way, and T\ the other, making 25| on an average, The trees

have now grown to full size, and a man cannot handle a ladder

properly among those trees. He must push it up among the

branches to get at the apples. The branches interweave, and we

know that the roots are interwoven more than the branches. The

roots of apple trees frequently run off four or live rods from the

trunk: Thirty or forty feet is little enough for the larger growing

trees, and I am not sure but it is little enough for almost any.

The last I set out, I put fifty feet apart. And here, upon our hill-

sides, where land bears only a moderate price, we ought certainly

to give trees all the room they need
;
and for another reason,

because they will be more profitable in the end. It requires a

good deal of courage in a man to cut down trees that he planted

ten or fifteen years before ; very few will do it. Again, the ten
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or fifteen years' growth of those trees which 3'ou cut down is so

much taken out of the Soil, that ought to have gone into your

standards. On my way to this place, I passed a row of trees

set about twelve feet apart. Now I am quite certain that half of

them would be worth more in ten years than all of them will be.

Experience has convinced me that it is a serious error to set trees

too close.
*

The time of planting in my judgment, is when the leaves are off

and the ground dry. It is absolutely necessary to have a dry soil

in order to set a tree well. If you plant in the fall, the sooner

you do it after the leaves drop the better
;
and if in the spring, let

it be as soon as the ground is sufficiently dry to do it properly.

In regard to the subsequent treatment of the orchard, I would

say by all means keep it under cultivation until the trees are so

strongly established that they can bear swarding over without

serious check to growth. I agree too that it is desirable to plant

low-growing crops, such as beans, tomatos, cucumbers, etc.

Turnips and potatoes were mentioned
;

I would suggest to who-

ever .may plant potatoes or turnips in their orchards, that they

take care to manure liberally with unleached ashes. Potatoes and

turnips are potash feeding plants, as well as the apple tree, so

that if you take potash out of the ground in the form of potatoes

or turnips, you must replenish the supply in the soil, or your apple

trees will suffer. Ten years is the shortest period which an or-

chard should be planted out before it is swarded over.

In planting, let the utmost care be taken to set the rows perfect-

ly straight
—as straight as a line of soldiers, well drilled. It

requires two or three men to do it well. There must be a man

upon one side to set, and a man on the other side to set, and

another to hold it. You cannot do this thing cheaply. It must

be done well, and it must be done at some expense or it cannot be

done wo.ll. It is economy to plant straight and well, and there is

beauty in it, too. There is beauty in almost anything, if it is done

well, but particularly in an orchard.

I was troubled when a boy, and I have been troubled even since,

when plowing in an orchard with oxen, where the trees were not

perfectly straight; the off ox always will have his head on the

other side of the tree. It is a terrible annoyance. lie will be

sure to carry his head or horn round and break off some little limb

which you sot everything by. I never let an ox go into an orchard

except to plow, and then only after having been through the
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orchard close to the trees with a plow drawn by a single horse.

1 take a horse and a straight whiffletree, and wrap that well around

with cloth, so that it shall rub but little if it hits a tree, and put a

trusty boy on the horse, and then I can get rear the trees ; after

that, I put in oxen and plow between the rows. It is almost im-

possible to get men to plow without plowing out the roots. They
are anxious to do the work thoroughly, and perhaps it's not their

fault always, and perhaps it is
;
at any rate, the utmost cave should

be taken not to break the roots of the tree with the plow. If a

root is broken, you ought to dig down and cut it off with a knife.

I would say, that after the roots get spread, thorough cultivation,

not deep, is what is wanted in a young orchard.

Those about to plant orchards of course will cast it over in their

minds what should be the manure. I have found nothing better

than a good compost made of manure and muck
;
old yard manure

is good, ashes we know are good, lime is good, superphosphate is

good, but avoid green stable manure.

1 would say further, put your manure on in the fall, pile it a

little cone about the tree, and in the spring spread it—the. little

pile will keep the mice away from the roots during the winter.

Frequently we see orchards almost girdled by mice, and particu-

larly those standing in grass.

Now, in regard to this matter of cultivation, some may be dis-

couraged and say, "If we have to cultivate this ground ten years,

the orchard will cost more than it will come to." You will pardon
me for citing my own experience. I have a pear orchard of about

three acres which has been under cultivation ten years. The

crops I have taken from it have paid all the expenses of culti-

vation, the expense of buying and planting the trees, and I have

those trees as they now stand over and above the expense. I do

not know what they are worth, but no one could induce me to cut

them down for ten nor twenty dollars apiece ;
so I say it Ls not all

out-go. While you are cultivating your ground the ten years,

you may have your pay as you go along.

Alter the trees get large enough to take care of themselves, it

becomes a pretty serious question what we shall do. .My judg-
ment is,

—
subject to change when I see reason to change,—to run

the orchard to grass, and pasture it with sheep. Other things will

do ; but calves are dangerous—hogs are dangerous. They bark

the trees, and so will sheep sometimes, if you pasture too close
;

but take it all in all, I had rather have sheep iu my orchard than
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any other stock ; they manure it more evenly, they enrich it in a

peculiar way. There is something- in the old saying, that "
sheep

leave golden tracks." I know they manure a piece of ground

better than any other stock. Allow me again to cite my own

experience here. I have an orchard of a little over four acres,

one which my father had plowed and planted, and mowed and

hoed, as Mr. Gold treated one upon his farm. When I took the

farm, the orchard was run out, and for ten years I hardly got ten

dollars profit out of it. I undertook to cultivate it. In plowing,

the roots would stick up all about. It was terribly discouraging.

I manured it, but still the apples did not come. Going into that

field one day when it was in potatoes, I made up my mind I would

never put the plow into that orchard again, live as long as I might,

and I left the potatoes in the hills. I never again put the plow in,

but left it to grow up to grass, if it would
;

I did not care much

whether it would or not. Little or nothing has been done to it

since, except to pasture sheep. I turned in half a dozen at first,

and in four or five years increased them to twenty or twenty-five.

Now for the result. The sheep were turned on in 1856
;
no account

was taken until I860. Then I got 620 bushels of apples. There

arc 260 trees in the orchard. In eleven years, from 1860 to 1871,

I harvested 6,417 bushels from those acres, which brought me

$5,046.66, exclusive of some which I made into cider, leaving me

a net profit, over and above expenses, of $4,598.79. I have

charged the cost of fencing, the cost of the little manure I put

upon it, and the cost of some underdraining that it needed ;
I

have charged eight per cent, on the estimated
<
value for rent and

taxes, and over and beyond all these expenses, that piece of land

has paid me $4,598.79; more than $100 a year profit per acre;

and all I did was simply to turn it to pasture, putting in sheep. I

do not think I put on $20 worth of any other kind of manure. The

trees have averaged only $1.85 per year. That looks small, but

when you take the aggregate, it foots up very satisfactorily. It is

more profitable than any other farming I do. I will state that last

year there were only sixty bushels of apples in that orchard, so

that some other years yielded pretty heavily; one year, 1,002

bushels, another 1,025, and another 704 bushels. I have turned

in young stock since, which have done very well, but the trees

are now somewhat old, and the bark hard, so that calves have no

inclination to gnaw them. I turn horses in sometimes, they are

less injurious in an orchard than neat stock. They browse but
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little, and seldom pick off apples, confining themselves to what

they can get upon the ground. The windfalls in almost every

case contain at least one apple worm, so that we consider.it an

actu il benefit to let them eat as many as they please, if it is a

hundred bushels
;
we are glad to get rid of them, and it is much

cheaper than to pick them up.

I have in my mind another treatment of an old orchard which

I saw in New Gloucester. The soil was very similar to this—
good orchard land. The owner had recently put in a team strong

enough to carry the plow right through at considerable depth, and

I never before saw so many roots sticking out. It was harsh

treatment. I did not see it again for five or six years ;
but when

I did, more than half the trees were dead and gone. It will not

answer to plow an old orchard and break off the roots in any

considerable quantity ; they need their roots. The better mode is

to improve the land by top dressing.

Mr. Peirce. If he had cut off half the tops, would he not have

saved them ?

Mr. Perley. Tie did prune severely. Perhaps the trees were

too old—too far gone ;
there is a point beyond which it is im-

possible to revive an old orchard. The one I spoke of on my own

farm was not more than sixty years old.

In regard to grafting, I prefer to take good thrifty seedlings

from the nursery ; plant them in the orchard, and when they are

large enough, graft into the limbs from one inch to an inch and a

half in diameter. There are some varieties that will not, in this

climate, make good trees by being budded in the nursery ;
one

such i^ (he Baldwin, our most important apple. It is of no man-

ner of use to purchase Baldwin trees budded in the nursery. They
will not do anything. 1 have budded them in the nursery 1113'self,

and I have seen them purchased from good nurseries, grown by

faithful, honorable men. It was not the fault of the nurseryman ;

the fault is in the tree itself. It must be grown, if grown at all

in Maine, by planting strong, hardy seedlings in the orchard, and

grafting in the limbs, when of suitable size.

A word here in regard to the position of. grafts. We often see

trees grafted where those who do it seem to be afraid to cut the

best limbs; they graft into little stunted limbs and leave the best

ones upon the tree. What is the result ? The grafts never grow
well and there they stand year after year. The proper way i< to

graft into the best limbs, and those in the best position to make a
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now top. You must consider that you are about to ruin the old

top, for the sake of getting a new and better one. You can

hardly pass through the country anywhere without seeing this

mistake made in grafting.

To enter a little more into detail in regard to the borer. The

hole which we see in the tree, from an inch to two feet from the

ground, in the Spring, is that from which the bug—I will call him

a bug, because we shall all understand that—comes out in the

latter part of May or early in June. Within two or three weeks,

the female lays her eggs and they hatch in July. The eggs are

laid in two rows of four eggs each, and one at each end. They
are always placed in that position. You seldom see the borer.

The first year they simply bore through the bark. You will find

at the foot of the tree the reddish castings which they throw out,

and if you examine closely enough you have only to cut through
with your jack-knife, without wounding the wood or the tree in

the least, hardly cutting through the outer bark, and you may kill

eight out of ten of the borers. They lodge themselves between

the wood and the bark the next winter, and the following spring

they commence their most destructive work. They set at work

with their auger and bore upwards, and if they are not taken out

as early as June or July, they Will have got so far that it is of

little use to follow them. Before that time, you may dig them out

with your knife very easily. I sometimes use a wire and fre-

quently a spear of grass will kill them, but after July you had

better not undertake to cut them out
; you will damage the tree

more than the borer will. I prefer to fight this insect by exter-

mination rather than by attempting to put on anything repulsive,

for the reason that if he is once killed, he is gone, but if you drive

him from one tree he goes to another. If he does not attack the

apple-tree, he will attack your mountain ash or thorn tree. The

second year, after having completed his growth, he bores up the

trunk. There the chrysalis is formed and lies through the winter,

and the next spring it comes out. The first year, and the early

part of the second year, are the proper times to fight them. If

any one understands the habits of the insect, it is easy to take care

of it.

The most shameful sight I ever saw in an orchard was in

Massachusetts. I counted twenty-five or thirty nests of the tent

caterpillar in a single tree in the old State of Massachusetts, and

every tree had more or less on it. Now it is one of the simplest
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things in the world to take care of the tent caterpillar ;
it only

requires a little attention. We all know that the eggs of this

caterpillar are laid, several hundred of them, in a little ring on the

ends of the twigs. They hatch out just as the leaves are forming

and grow two or three weeks before they become large enough to

scatter about. While they are feeding upon the leaves their

habits are very regular. Unless the weather is bad, they come

out of their nests about eight or nine o'clock in the morning to

feed
;
return in the heat of the day and lie idle

;
then in the after-

noon they come out again. You can destroy them very easily

when they are in their nests with your hand, or in many other

ways.
The aphides or plant-lice are a very serious damage to young

trees. Sometimes, when you think your trees. are all nice and

healthy, you will find the ends of the twigs covered with those

little greenish lice, and wonder where so many came from. They
live upon the juices of the tree, and unless removed, are very

injurious. In regard to the rapidity with which they multiply,

Reaumur says that six thousand millions may be produced in five

days. They not only lay eggs, but as soon as they are hatched,

he says they begin to produce without copulation. They are a

most wonderful insect. They can be easily destroyed by dipping

the twigs into whale oil soap, diluted, or anything that will des-

troy them and not destroy the foliage of the tree.

The bark lice are a serious injury under some circumstances.

These can be best taken care of by washing ;
it requires some-

times pretty thorough scraping ; you may even be obliged to put

a little sand in. The curculio, which is so very destructive to the

plum, is also an enemy to the apple. Our most tender skinned

varieties, as for instance the Nodhead, are frequently stung by
the curculio, and the value of the fruit very much diminished.

But the worst enemy of the apple in the State of Maine is the

codling moth, or apple worm. Dr. Trimble of New Jersey, has

studied the habits of that insect and gives us his method of des-

troying it, which he thinks will prove effectual. It is to wind

hay bands around the tree, and let the insect, when it comes to

form the cocoon, make it in the hay and then take the band off

and burn it. It is a good deal of work
;
but when we come to

harvest our apples in the fall, and out of five barrels find three of

them so wormy as to be unfit for market, we begin to see the

necessity of spending a few minutes in taking care of that enemy.
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I cannot help saying a word about harvesting. Two winters

ago, in passing from my place to Portland, I was stopping at a

tavern, and a man brought along some Porter apples, as he called

them, to sell. The tavern keeper said he thought it was out of

season, and asked me to see if they were Porters. I examined

the apples, and they looked like Porters, they tasted like Porters,

and they were Porters. I asked the man how he kept them so late,

and he said simply by careful handling. He picked each one with

his own hands, and they were not bruised in the least. One reason

why Western fruit brought into this State usually brings a good

price is careful handling, so that it is not bruised. Now, in order

to pick apples without bruising, the basket should be lined. Take

a half bushel basket, with a hook, so that you can hang it up in

the tree within reach
;
instruct your men to lay the apples into

the basket, not drop them an inch. Just as sure as an apple is

dropped, if it is not more thau one or two inches, it will be bruised.

The bruise may be slight, but it is a bruise. Take the Yellow Bell-

flower, for instance; the skin is almost white, and a very little

bruise will suffice to injure it. I never had a man yet who could

bring in a half bushel of Bellflower apples without showing that

he had dropped them. The utmost care is required in handling

all the way through. My own practice is, to have them gathered

into half bushel baskets, set in a wagon, and taken to the storing

house, and there they are laid carefully into the barrel.

In regard to packing into barrels, we farmers of Cumberland

and Oxford, and all about, are verily in fault. We send our apples

to market in poor barrels. We would not buy a barrel of flour in

such a package ; you would say that the flour could not be good

packed in such a miserable looking barrel. In the first place, you

should have good barrels, and they ought to be uniform. If you

can get flat-hooped barrels, let all the hoops be flat, and not part

flat and part round. Let the outside of the barrel be clean, of

course, but the inside must be thoroughly clean
; thoroughly wash

every barrel, and have them completely dry before the fruit is put

in. We send too many poor apples to market—too many wormy

apples
—too many small apples ;

and we must expect the price to

be low as long as we put up so poor fruit. Better fruit will com-

mand a better price; good fruit is always in demand. Infilling

a barrel, it should be frequently rocked, not violently, so as to

bruise the fruit, but gently, so that every apple will take its place.

Fill the barrel a little more than full, about up to the top of the
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chimb, place the head on and press it down with a lever or screw.

You will spoil the upper layer, but you had far better spoil that

the than have apples loose.

In regard to facing- the fruit in the barrel
;

I do not believe in

"
deaconing

" a barrel of apples
—that is to say, putting good ones

on top and anything that happens underneath
;
but I do believe

in "facing." What is facing? I suppose you all know, it is

simply taking some good, fair apples, and placing them on the

bottom of your barrel, the stem end down. Then fill up your

barrel, head it up, and turn it over, and mark the other end for the

top end. When that barrel is opened you see a layer of very

handsome apples. Now, the dealers to whom I sell my apples

say, "We do not want you to 'deacon,' but we can sell you*

apples better if you will just face them." There is no cheating

about it. It is understood that if you face a barrel of apples, it is

simply for the beauty of the apples when the barrel is opened.

That is a very simple thing, and inasmuch as it is not dishonest, I

have begun to practice it. I must say, that when I go into Port-

land and see the Western apples opened there, every barrel faced,

they look beautifully ;
and our apples will look just as well if we

take the same care.

In regard to marketing, we must either market ouselves, or sell

to agents. If we market ourselves, we must keep the run of the

market, and know what apples are worth. If we market through

an agent, we must take care that we have an honest man to sell

for us.

I have already occupied too much time, but I cannot help urg-

ing the farmers of Cumberland and Oxford and all the country

towns on these granite hills, to plant new orchards. Some of us

have got pretty well along in life
;

I see many gray heads here.

I did not begin to plant pears until I was past forty, but I am

enjoying the fruits now. I thought then it was pretty late, but if

a man is forty or fifty years old, it is not too late to plant an apple

orchard. If he wants to leave a good farm to his children, a good

orchard is the best thing he can leave, and he will know better

how to take care of it than young people will. Let him start one,

then. I intend to start one. I have seven acres which I intend

to uuderdrain and put out apple trees. I may not see any fruit

from it, but I intend the trees shall be there if I live two years.

Certainly apples can be grown upon this soil better than any other

crop. We must raise other things ;
there are farms which will
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raise other things better. Not every man has a farm adapted to

fruit, but let those of us who have fruit farms see to it that those

natural apple lands do not lie barren any longer.

Mr. Pabbis. What has been your experience in grafting old

orchards ?

Mr. Pebley. If they are not too old, nor on too poor ground

they may be grafted, and sufficient fruit taken off in live years to

pay for grafting and all other expense you need to put upon

them. If they die within six or seven years you have got your

pay. In some instances I have known old orchards to be grafted

and bear for many years. If the orchard is very old and badly

run down, success is more doubtful. 1 have grafted some trees

that have never paid me
;

I have grafted others- that have paid a

hundred fold and more.

Mb. Pabbis. Would you cut off the flead limbs and suckers

and unnecessary limbs?

Mr. Perley. If I had an old orchard, I should begin by enrich-

ing the roots, then cut out all the bad and too big limbs and

graft the best ones. You must cut severely ;
it will be a tremen-

dous shock to the tree, but only by such an heroic method can

you renovate it. You must throw vigor into it. A stunted tree

almost always has not roots underneath in proportion to the top.

Mr. Parris. Do you practice mulching?

Mr. Perley. I have tried mulching, but it has not proved so

satisfactory with me as has been represented by some. Spread-

ing compost upon the surface has, in every instance within my
observation, done better. I call to mind a young orchard near

where I live, planted upon a rocky side-hill, so rocky that I hardly

know how the man will get his apples. He planted in the grass

of the pasture, dug holes, not very large, because he could not,

and washed every sprig with soft soap, as far up as he could

reach. I do not know a more promising young orchard than that.

Mr. Percival. What would you advise about planting young
orchards where old ones have gone to decay ?

Mr. Perley. I never would do it. The ground is already

exhausted of the food peculiarly adapted to apple trees. I did it

once and know about it. I would as soon throw a tree away ;
it

is labor lost.

Mr. Thing. You say you would never set a new tree in the

place of an old one, because the ground is already exhausted.
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Why would not the same treatment that would renovate an old

orchard cause a young one to grow 1

JMk. Perley. It might, but I should rather take new land. If I

had no other ground, I would let the trees that remained have

the use of that ground until they were gone, and would then put

in other crops before again planting trees. If you have only

occasional vacant spaces, the roots of the trees that remain will

run across the vacant spaces and interlock.

Mr. Gould. 1 freely admit, sir, that I have an axe ho grind,

and I may as well acknowledge it first as last. I have had an

opportune of acquiring information in all the States in New

England except Maine, and many questions have been started

here, and some which have not been started would be of great

interest, not only to me, but I believe to the whole agricultural

public. Taking the liberty to speak as an individual, and yet,

believing that I speak the wishes of thousands besides myself, I

say that I should be very glad if we could have, the distinct ex-

perience of the farmers of Maine in relation to these controverted

questions.

In the first place, I should like to hear the experience of the

farmers of Maine with regard to aspect. What is the true aspect

for an orchard, and if various aspects are desirable, the law

which regulates results due to aspect in different parts of the

country, in different soils, and in different climates ? There was a

time in my agricultural life, when, if I had been asked, I should

have spoken in quite a dictatorial manner in regard to orchards.

I had the conviction that one aspect was preferable to another
;

but within the last eight years I have been accustomed, with

other gentlemen, to go to Pleasant Valley in New York State, the

great seat of the vine culture, and there we have instituted a

series of experiments with regard to vines which makes this mat-

ter of aspect far more interesting and intricate than I at first

supposed. The object of the experiments at Pleasant Valley is to

determine chemically the amount of acid and the amount of sugar

in the grapes grown in each locality. They are sent there from

an area of 300 miles in diameter, and all the various soils and

climates are represented in this collection. Every gentleman who

sends his box of grapes to be tested, with regard to acid and

sugar, sends with it a statement of the aspect of the vineyard,
—

whether it slopes to the northeast, or northwest, to the southeast
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or southwest, east or west, north or south, as the case may be
;

so that when we have a determination of the amount of sugar in

each particular box of grapes, we have a statement of the aspect

under which it grew, what the average temperature for each

month was of the vineyard where it grew, and also an accurate

statement of the character of the soil. In that way we have all

the elements of judgment. Now, it is an astonishing fact, that

we have found the greatest amount of sugar, which is the great

desideratum in the grape, in fruit coming from vineyards of all

varieties of aspect. We have found vineyards having a northwest

aspect, those facing the southeast, those facing the north and

those facing the south producing the greatest amount of sugar.

Now, the question is, what is the law that regulates the effects of

aspect ? I should be exceedingly glad to hear that question dis-

cussed by the gentlemen present. One has an orchard sloping to

the northwest
;
his neighbor has one sloping to the southwest

;
he

can testify as to his own orchard and as to his neighbor's orchard

for a series of years, and that information would be of great value.

It would enable us to determine with clearness what is right and

what is wrong.
Now we are told by Mr. Perley, that a northern aspect is the

one which, on the whole, is the most desirable in Maine for an

apple orchard. I have no doubt that his testimony is correct in

regard to Maine
;
but it is certainly not the case in New York.

There, generally speaking, orchards facing towards the east do

the best. In the counties of Orleans, Niagara and Wayne, the

orchards generally slope towards the east. Now, if we can have

this information clearly and distinctly stated from each neighbor-

hood in Maine, it would be of great value.

Then again with regard to planting. Some gentlemen say here

that seventy trees to the acre is the most desirable number in

Maine
;
that certainly would not be true where I have had the

most experience. I would never put more than forty to the acre.

I have no doubt that these gentlemen have good sound reasons

for the statement they make, and I should like to hear the testi-

mony of gentlemen all around me on the question whether the

planting of seventy trees to the acre has been best in their experi-

ence.

On the island of Rhode Island, where they have some of the

finest orchards I ever saw, there are orchards which it is like

going into a cavern to go into
;
there are large trees which have

6
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borne noble crops for 150 years. I have seen other places where

the trees interlaced their branches, and roots also, and the result

has been disastrous. I do not know why it is that on Rhode

Island their experience should be so different
;
but I know that

such is their experience. There are some places where orchards

will grow better when the trees are interlaced, and there are others

where they will grow better if the sunlight can bathe the whole

tree. It would seem to be consonant with the laws of vegetable

physiology that those trees would be the best which received the

greatest amount of sunlight, for that is the great energizing and

vitalizing agency for all sorts of plants ;
but there are cases where

it seems not to be so. For my own part, I confess that I am

ignorant with regard to this thing. If we could get the ex-

perience of these gentlemen upon the point, it would go a great

ways towards settling these questions which it is of inestimable

importance to every farmer»to have settled on a solid and satis-

factory basis.

Mr. Perley prefers sheep to hogs ; my experience is reverse of

his. I think the hog is the best animal we can put into an orchard.

I would have it surrounded by a stone wall that was hog proof,

and I would let them run and root just as much as they pleased.

In orchards thus treated, so far as my experience goes, there has

been little trouble from insects, which are the great enemies of our

orchards. One great reason why our orchard fruits deteriorate is

because of the millions of noxious insects which infest them. I

do not doubt Mr. Perley's experience, that in Maine, or in some

parts of Maine, sheep are better. I should like to get the experi-

ence of other gentlemen present as to which has proved the better.

Then there is another Question. If you are going to cultivate

a new orchard, what is the best crop to put in ? I want to hear

from the farmers of Maine whether they have found the same diffi-

culty from sowing grain in an orchard that I have. I never in my
life saw rye sowed in an orchard where the color of the trees was

not injured. The beautiful, lively green which is the evidence of

health, vigor and strength, in an orchard, has' invariably been

taken off, and has been succeeded by a sickly yellow. I should

like to hear whether rye has the same injurious effect here.

There are various inquiries of this kind which it seems to me
could be very easily settled, if gentlemen would tell their own

experience, independent of all theory—we should all be the wiser

for it.
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Mr. Adams of Franklin. I have had some experience in fruit

culture in Maine, and a fair share of success. My opinion is, that

a slope to the south or east is the preferable one. We have in the

State of Maine an abundance of good rich loamy soil, of granitic

origin, which is well adapted to the culture of the apple, the pear,

the plum, and all the small fruits. It is surprising, that with

so great advantages, our farmers do not pay more attention to

fruit culture
;

for there is no branch of farming which will yield

so much pleasure and profit as a good orchard and fruit garden.

In order to manage successfully it is necessary in the first place

to select a suitable soil, and I like best a rich, rocky loam, where

the forest growth was maple, birch and other hard wood, with

good natural drainage, or else made dry by artificial drainage ;

oilier soils can be made to succeed, but it is cheaper and better to

take one naturally adapted to the purpose, and we have plenty of

such as are well suited to fruit, and better for that use than for

any other. The lot selected should be well fenced, not only to

keep farm stock out, but also to keep pigs in, as I have found

tliem very useful in a large orchard.

What kinds to plant depends on the object we have in view.

If for family use only we should select such as yield a succession

of fruit, from the earliest to the latest. If intended for the market

we should select such as are productive and hardy, of handsome

appearance rather than of very high quality, and will bear trans-

portation well. For such as are near large markets, the earliest

sorts are the most profitable. The best proved among these are

the Early Harvest, the Red Astrachan, the High Top Sweeting,

the Sweet Bough and Williams' Favorite. For house use and

market, among fall fruits, the best are the Porter, Garden Royal,

Fall Harvey, Dean or Nine-ounce and Gravenstein. The most

profitable winter fruits are the Hubbardston Nonsuch, Baldwin,

Rhode Island Greening, Roxbury Russet and Talman Sweet.

It is a great mistake to attempt to grow a large number of

varieties for market purposes. There is far more profit in a small

number if the best only are selected. Every orchardist should

have his own nursery and raise his own trees. He can grow them

cheaper than he can buy them, and a great deal better trees. Let

him plant out seedlings of one or two years old, in rows six or

seven feet apart, so as to give plenty of room for the trees to

develop properly, and while they are small, he can grow a row of

early potatoes or beans between the rows of trees. The soil for
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the nursery should be of the same sort as where they are to be

finally planted out, and it should be well enriched and worked

deep, and the nursery kept clean and free from weeds. Planting

out is an important part of the work, and should never be left to

boys and careless help. When I plant I take up a few trees care-

fully at a time, and see that they are properly set before more are

taken up. It is very rare for me to lose one. Early spring is the

best time for transplanting. Mulching is highly useful, for which

purpose straw, swale hay or even brakes or potato tops will

answer. The land intended for the orchard should be well pre-

pared before planting by deep plowing, thorough pulverization of

the soil, and a liberal addition of manures—planting crops for a

year or two which require the use of the hoe. If any manure is

applied when the trees are planted it should be well composed
beforehand with a good share of muck. After culture must not be

neglected. When the trees are of suitable size grafting should be

done in the limbs. These should be from half an inch to an inch

iu diameter when the scions are inserted
;
three or four healthy

limbs properly situated will form sufficient top ;
this should be

open and well balanced. Pruning is best done in summer and fall,

and if properly attended to when the trees are young, there will

not often be need of removing large limbs afterwards.

After several years of cultivation the land may be seeded down

to grass, but without grain ; keep up fertility and a healthy growth

by top dressing with compost and leached ashes. The less an

orchard is plowed after the trees are well under way and in

productive bearing, the better. Pigs serve a good purpose in

orchards, keeping the land manured and eating all the wormy
fruit. If the orchard is mowed, any lack of vigor in the trees

should be promptly met by the application of manure.

Great loss is incurred by careless picking and handling; pick

and handle with great care
; pack close in clean barrels. Early

sorts should be gathered before they soften, and should reach the

dealer or consumer a little before they are in eating condition. It

is found more profitable to sort carefully and make two grades.

Those which are all fair and without fault will bring a much better

price, and the second class will sell for nearly or quite as much as

if not sorted at all.

In everything pertaining to the orchard and the care and treat-

ment of trees and of fruit, whatever is worth being done at all is

worth being done faithfully and well.
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Mr. R. Dunham of Woodstock. Considerable has been said

about selecting trees that are well balanced. The question arises,

how shall such trees be produced ? 1 think it highly necessary,

as we generally put the seed into the ground thick, that the trees

should be transplanted when one or two years of age, and that is

the time to prepare the tree so that it shall grow well balanced.

Caution should be used in preparing the roots. If the tree has a

tap-root that should be shortened and the top should be so

trimmed as to be well balanced. Then the tree will grow into

regular shape and be well balanced. Then if I were to transplant

that tree before budding or grafting, I would take it up early in

the fall, carry it to a dry piece of land and bury it, root and

branch in the soil. Then early in the spring, I would take it up
and transplant it. I have found this to be the most successful

way of removing a tree from the nursery to the orchard. When
taken out in the spring the sap seems to run freely into every part

of the tree, and every bud ready to start. Trees thus treated

seem to grow more vigorously than by any other method.

Muck has been spoken of as a bad soil to plant apples on. I

once planted out a lot of nursery trees upon a piece of mucky
land on which loam and gravel had been carted and they did well.

It has also been said that the roots of trees should not be dried.

I once had a bundle of trees which had been delayed until they

were quite dry, roots and tops both. I soaked them in a pond

two days and then planted $hem and saved the whole. Some

were left and became good sized bearing trees, and bear well.

The}
1 bear profusely in some years.

Mr. Gold. Does water ever stand about your trees which are

planted on muck ?

Mr. Dunham. In the spring when the snow goes off, the water

will come into my orchard perhaps a foot or more deep, but I

have no doubt that a very coarse gravel underlies this muck-bed,

for in a week's time the water all disappears. There is no water

during the whole summer season, so that I think it is well under-

drained, though I did not expend any labor to drain it.

Question. Do you consider New York trees safe aud desirable

to plant?

Mr. Dunham. I do not care much where a tree grows. If a

tree could be well taken up in New York nursery and brought

safely to Maine (though I would not recommend it to be done,

because I believe we ought to raise our own trees) I should as
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lief have it as a tree from Norway or Rumford or Dixfield. New
York trees have succeeded with me. I kuow there has been great

complaint with regard to them. The great difficulty with New
York trees is that men do not take care enough of them. Many
of them are bruised when they (?bme and many have frozen roots

and frequently after planting they are not cultivated nor enriched

properly. If we take a tree from rich suil and put it into poor

Boil without giving it proper care we ought not to expect it to

grow.

Question. Will New York trees bear as well as ours when

they get to bearing ?

Mr. Dunham. I should say that no grafted tree will bear equal

to a natural tree. So far as my experience goes, I think that

natural fruit trees that come from the native seed are likely to

produce more fruit than a grafted tree. The New York trees

with me bear as well as any other grafted fruit. The Northern

Spy bears profusely on my ground, though it was a good while

coming to maturity.

Mr. Pierce. I have travelled through Maine considerably and

I have noticed that the best orchards generally slope to the south-

east. In Norway, Livermore and all through this region, that

cant is the best. In North Norway there are orchards sixty years

old that have'done well
;
the southwest wind does not strike them.

With us the southwest winds often kill orchards, if they blow

two days. I have often noticed that orchards sheltered by pine

trees on a side hill with a southwest cant will be killed. You

will notice this fact, also, that the northeast side of a tree will

bear apples when the northwest side will not have any fruit.

According to my experience, trees from New York will not do

well in Maine
;
we should do well to bud them. You cannot get

apples from a tree put into a little piece of root, however hand-

some they may look when they are brought to you.

Sec Goodale. In regard to the proper distance between trees

in an orchard much depends on the variety. With strong grow-

ing sorts on good soils forty feet is none too much. But it should

be bornp in mind that some parts of Maine are in the northern

limit of successful apple culture and that trees of some of the

kinds which succeed in the northern part of the State do not

grow nearly so large as the Baldwin, and others which succeed in

this vicinity, for instance the Duchess of Oldenburg the most

profitable apple in Aroostook county and the Fameuse, which is
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also sufficiently hardy to succeed there, do not require so great

distance. Twenty-five to thirty feet for the Duchess gives as

ample room for development as forty to fifty feet for a Baldwin in

Oxford County.

With regard to aspect, I would recommend to one planting a

new orchard to study carefully the facts presented by the orchards

in his vicinity ; just as I would recommend the same careful

observation in relation to the varieties to be selected. Let him

follow the indications thus found, both as to aspect and in relation

to the kinds which have been proved by experience under similar

conditions to be hardy and profitable. One aspect may be found

better in one locality and another in another, and not very

far off either. So with varieties In some parts of Kennebec

county the Roxbury Russet is the most profitable variety to culti-

vate by far, and the Baldwin is hardly worth growing. A very

few miles distant the reverse will be found to be the case.

In my report for 1863 are some remarks on root-grafted trees,

such as are known in common parlance as " New York trees," by

no means recommending them for planting in Maine. I am happy

to say that the general character of the nursery grown apple trees

brought from New York into Maine has considerably improved

since those remarks were written. A large proportion of them

are grown on longer pieces of root and are of kinds better suited

to our soil and climate
;
and with suitable care a tolerable pro-

portion of them may eventually become productive trees. The

mere fact that a tree is root-grafted need not necessarily condemn

it. If it be grafted at the cruivn—i. e., on the upper part of a vig-

orous seedling root, (a whole root) and if it be grafted with a sort

adapted to our soil and climate, and in addition to this, if it be of

a kind adapted to this method of propagation, it may do well if

brought hither uninjured, with good treatment afterwards, not-

withstanding it be nursery grown in a soil and climate foreign to

ours. It was the utter neglect of these necessary conditions

which rendered the trees spoken of in that report worse than worth-

less. At the same time, nothing has transpired to occasion any

change of view in regard to the expediency of growing our trees

in Maine in preference to buying from abroad. The true policy

for us is to grow them at home. In fact the only successful

method with some of our leading sorts, such as the Baldwin,

Roxbury Russet and others (with very rare exceptions) is to plant

out healthy seedlings of home growth, and when of proper size
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grafting the desired sorts into the limbs. There are a few favored

localities where nursery grafted trees even of Baldwin have suc-

ceeded in Maine, but so very rare as to be wholly exceptional.

There are other kinds such as Red Astrachan, Northern Spy and

a few others which succeed just as well when grafted or budded

near the ground in the nursery as when grafted into limbs.

One of the most serious drawbacks to successful orcharding is

the ravages of the Apple Worm or Codling moth, and it is a grow-

ing evil, and likely to increase until efforts are earnestly and per-

sistently and extensively made to check it. Mr. Perley has

alluded to the winding of hay or straw bands around the tree, in

which the worm may find a lodgment, the bands to be afterwards

taken off and burnt. These bands have undoubtedly served a

good purpose, but not every one can so easily make and apply

such bands as they can bands made of strips of cloth, and these

are equally effectual, and need not be destroyed when removed for

the destruction of the worms, but can be repeatedly used, and

they are applied and fastened with more ease. They may be two

or three inches wide, of stout cloth or canvass, long enough to

encircle the tree or to wind spirally several times about it, and

may be secured by a tack or two at each end. They should be

applied the latter part of June, and should be removed, and the

insects destroyed at least once a fortnight so long as any apples

remain on the trees.

At the session of the American Pomological Society held at

Richmond, Va., last September, there was shown an apple worm

trap by Thomas "Weir of Lacon, Illinois, which attracted much

attention, and was received with great favor on account of its

cheapness, simplicity, ease of application, and the evidence of

effectiveness which accompanied it. It was examined by a com-

mittee consisting of Charles Downing, Esq., Mr. Quinn and other

eminent horticulturists, and pronounced highly promising.

It is made of three pieces of thin board, 12 to 20 inches in

length, and about 3 inches wide, varying a little* in width, and

fastened together with a screw in the middle by which the trap is

secured to the tree. The narrowest board is placed next the tree

and the widest outside. The boards are cut (semi-circularly) on

each side of the screw, to facilitate turning them apart for the

destruction of the insects. A few short pieces of straw are placed

between the boards, which serve both to guide the worm and to

keep the boards slightly apart. A knowledge of the habits of the



MANAGEMENT OF MEADOWS AND PASTURES. 39

moth carries conviction that the principle of the trap is a good

one, and that, properly applied at the right time it must be as

effectual as any device can be which does not encircle the tree.

That they would seek shelter in it if the}' came near enough to

observe it seems certain, but some might miss a single trap on a

tree. A man with plenty of old shingles, (old would be better

than new if these had any pitchy odor,) could make scores, per-

haps hundreds in a day, and do it at leisure, in winter, and even

affix them to the trees to save time at a busier season.

Mr. Weir has obtained a patent for this simple device, alleging

his belief that through the efforts of agents it can thus be brought
sooner into general "use, and accomplish more good to the com-

munity. His charge for its use is moderate, I believe $2 for an

orchard under five hundred trees, $3 for one under a thousand,

about enough, as he thinks, to remunerate him for the trouble and

expense of introducing it among orchardists.

Adjourned.

AFTERNOON SESSION.

The session was opened with a lecture by Hon. John Stanton

Gould of Hudson, New York, on " The Management of Meadows
and Pastures."

Management of Meadows and Pastures.

A merely cursory glance at the vegetable kingdom will convince

us of the vast importance of The Grasses to the whole family of

man
;
a more minute and careful survey of this great field of ob-

servation will make us wonder that the agricultui'al world has

been content for so many generations to remain so ignorant of

their nature and properties, as we know they have always been.

The latest and most certain conclusions of science coincide with

the Apostle's statement, that "all flesh is grass." They demon-

strate most conclusively that in thus saying, he yields to no mere

poetic fancy, but gives utterance to a sober and unvarnished fact.

The elegant contour of the human form, the ear that drinks in the

melody of song, the tongue that communicates the utterances of

the soul, the sparkling eye, the ruby lip, and every portion of our

material frame, owes its origin, either mediately or immediately,

to the grasses of the field. It is their appointed iunction to gather
and combine the scattered elements of inorganic matter in such
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proportions and in such forms as are best calculated to build up

all the tissues which are essential for the manifestations of animal

life. They extract earthy and saline ingredients from the rocks,

hydrogen and oxygen from the rains and dews, carbon and nitro-

gen from the soil and the atmosphere, and mingling these together

by a subtle and mysterious vital chemistry which man can never

imitate, they lay these treasures at his feet in a form exactly fitted

for his purpose. Very precious, therefore, is this promise of the

Almighty,
"

I will send grass into thy field for thy cattle that thou

mayest eat and be full."

To treat in any fitting manner a subject so Broad and vast in

its various aspects, would require, at the least, a full course of

lectures, rather than a single one. I propose, therefore, upon the

present occasion simply to lay before you some of the con-

siderations which should be taken into view in the sowing of arti-

ficial meadows ; for which purpose I must assume that you are

already familiar with the correct names and the leading qualities

and characteristics of the meadow grasses ; (using this term in

the sense in which it is generally understood throughout the agri-

cultural world, and not in the local and inaccurate sense in which

I am told it is sometimes used in Maine, when applied to the

aquatic grasses of natural wet meadows.)
A practical examination of these grasses will show that they

vary much in their characters, their habits and their nutritive

values
;
some of them flourish on sandy or rocky soils, while they

speedily perish on wet ones ;
others flourish vigorously in wet

soils while they speedily die in a dry one. Some will grow in

alkaline soils, and of these a portion require a soil abounding in

potash, another needs lime, and another can only grow in the

presence of soda. Some of the grasses flourish most in the bright-

est sunlight, while others rejoice in the shade, some are best

adapted for hay, others useless for hay are extremely valuable for

pasture. Some lands arc forced into great luxuriance by one

kind of manure, which will operate almost like a poison upon other

varieties. One kind abounds in that species of nutriment which

strengthens the muscles, another, ill adapted and indeed quite

inoperative for strengthening the muscular tissues, will lay on fat

rapidly ;
another which is quite deficient in both these respects is

rich in those elements which serve to support respiration and

furnish the fuel from which animal heat is eliminated. A variety

of grass possessing these qualities in a very slight degree may yet
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be very useful in combination with others if it assists to assimilate

the nutriment contained in them with the tissues of the animal

containing it, in other words it may act as a tonic, a dissolvent

or an adjuvant.

In view of what has been said it will be clear that in the judi-

cious selection of different varieties of grass to occupy different

localities and to subserve different purposes, a wide field is

afforded for the application of physiological, botanical, geological,

meteorological and chemical knowledge. Every variety of grass

was intended by the Creator to serve to some valuable purpose ;

it is the business* of practical agriculture to find out what that

purpose is and to place it in the locality and under the conditions

best suited to its most profitable development.

I trust you will give earnest heed to the problems I have stated

as on their solution the successful culture of grass must forever

depend. Hundreds and thousands of acres of land are occupied

by grass in this county yielding the most meagre returns, and

scarcely paying for the labor of gathering because it has been

seeded with a kind of grass ill-adapted to its capacity. If you only

seed these lands with the proper kind of seed they will at once give

remunerative crops. For example the Danthornia subspicalum,

although not so valuable for fodder as some other kinds, yet will

grow on clay grounds where Timothy will not flourish, and the

same remark is true of the Cyriosurus cristatus or crested dog's-tail.

Surely it is better to sow such grasses as these which yield some

profit than to leave the land naked, or to allow its occupation by
noxious weeds. It is impossible in the present state of our

knowledge to say with certainty what species of grass is exactly

adapted to any given soil or situation. We cannot look upon this

knoll or that intervale, or yonder plain and say this grass will

grow better and prove more profitable if sown here than any

other. But we can say without hazard of contradiction, that for

every spot on earth there is a grass or a combination of grasses

which is better adapted for profitable cultivation than any other

although we cannot say exactly what they are. If farmers were

more familiar with the several species they would recognize this

truth more fully and thus be prepared to contribute original

observations to the general stock of knowledge ;
if for several

years in succession you carefully observe the soils and situations

where each variety grows most spontaneously and with the

greatest luxuriance, and furnish the result of your observations to
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some respectable agricultural journal, we shall soon have a mass

of reliable and accurate facts in relation to this matter such as has

never yet been brought together ; practical men will then have

some reliable guidance, and will not be obliged to grope in the

dark about their grass culture as. they have hitherto been com-

pelled to do. You must remember however, that your statements

if they are to be useful must distinguish the plants by their botanical

names
; there is so much confusion in the trivial names that their

use will lead inevitably to the most serious errors in practice; thus

some half dozen species are known in different localities by the

single name of June grass, as many more are called blue grass, a

number more are called spear grass, another number are called

reed grass, &c, hence a man in one section of the country writing

his experience of June grass or blue grass or spear grass will

greviously mislead a farmer in another section who knows an

entirely different plant, having different habits and requirements

by that name. /

I must again repeat that I know very little of those matters

respecting grass culture which it is all important that you as

farmers should understand, but the little that I have to tell you
that is both reliable and useful I now proceed to unfold.

1st—It appears that (he grasses, which in the present state of our

knowledge are the most useful and the most profitable, seem to flourish

best when the opposite extremes of wetness and dryness are avoided.

Very careful counting in a great number of meadows give the

following results. In ivet meadows, out of thirty plants, four were

useful and twenty-six were useless, that is, they were weeds. In

dry meadows, out of thirty-eight plants, eight were useful and

thirty were useless. In moist meadows out of forty-two plants,

seventeen were useful and twenty-five useless.

2nd—In a rough classification of soils into upland thin soils,

poor clay, rich loams, flooded meadows, and irrigated meadows, the

following figures which give the average of a great number of

careful observations will show the relative values of each kind of

soil. The "upland thin soils" were in all cases the poorest grass

lands, the "poor clays" gave 50 per cent., the "red loams" 150

percent., the "flooded meadows" 250 per cent., and the "
irri-

gated meadows " 400 per cent, more than the "
upland thin soils."

3d—The soil which seems best adapted to the production of our

best grasses is a strong, deep calcareous soil resting on a clayey

subsoil. On such a soil, we may be sure of an abundant vegetation
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resisting drought and heat and making a fine desirable sod;
but you must not forget that there is no soil which is incapable of

bearing grass if we only select the variety best adapted to it, and

bestow upon it the treatment most suitable to it By effecting

physical and chemical alterations in the soil, we may adapt it to

the production of almost any kind of grass, but as this is an

expensive and tedious process, most farmers will prefer, at least

in the first instance, to suit their grasses to their soils rather than

the soils to the grasses, but we should keep the amelioration of

the soil steadily in view so as at length to fit it for the production
of the most valuable kinds.

Let us now endeavor to digest the facts which we have been

detailing into one view by deducing from them the principles

which ought to guide us in laying down artificial meadows, and

in doing so, I shall be very careful to teach no doctrine which has

not been confirmed by the observations of sound, practical farmers.

1st— We must sow a variety of seeds. You may prepare your soil

as thoroughly as you will, make it as rich as manure can make it

and sow it so thickly with any one kind of grass seed that the

seeds actually touch each other and you will find that after germi-
nation many of the young plants will die leaving certain inter-

spaces of unoccupied soil between the plants which still live. If

you fill these interspaces ever so often with fresh seeds, they will

die out again and you will at length be fully convinced that it is

impossible to fill them up with plants of the same species, and

that the living plants will not tolerate any neighbors nearer than

a fixed and determinate distance,—this distance is determined by
the greater or lesser abundance of the specific food required by
the particular species of grass cultivated. If with a given amount

of this food, the plants will grow within three inches of each other,

with a less amount they will be six inches apart
—with a still less

amount they will be nine inches asunder, and if the amount of food

is still farther reduced, the space will be twelve inches, and so on.

Each soil has therefore a capacity for bearing a certain maximum
number of plants upon a square foot, which can under no circum-

stances be exceeded.

If now, you sow these unavoidable interspaces with the seeds

of another species of grass, a certain number of them will grow,
and as before a certain number of them will die after germination ;

the plants that grow will not interfere with those already growing,
and the crop will be materially increased. Still there will be
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spaces of unoccupied soil, and the ground will not be thoroughly

turfed over until you have from five to twenty varieties growing

upon it. Experience has most conclusively shown that any soil

will yield a larger and more nutritive crop when sown with from

five to ten species of seeds than when only one or two species are

growing. It lias long been known to physiologists, that man

absolutely requires a mixed diet
;
he cannot maintain the due exer-

cise of all his faculties and functions if fed exclusively on a single

article of diet, even if that article should be of the most nutritive

character. It is the same with our domestic animals, they will

not flourish as well on the most nutritive kind of hay of a single

species as they will on a mixture, each individual of which may
be inferior to the first. The animal tissues require numerous ele-

ments for their support, and these elements are furnished in greater

abundance, and better adapted for assimilation by a mixture of

dissimilar grasses than by any single one. Nature teaches this

doctrine very clearly, independently of theoretical considerations.

The horse when at liberty to choose will always leave the single

one for the mixture. On a very rich old pasture which fattened

one large ox and three sheep per acre, one thousand plants stood

on one square foot of ground, of which nine hundred and forty

were natural grasses, and sixty were creeping rooted clover and

other plants ;
there were twenty distinct species of plants on this

square foot of ground.
On a well managed water meadow, there were on a square foot,

one thousand seven hundred and ninety-eight plants, embracing
one thousand seven hundred and two plants of the natural grasses,

and ninety-six of the clovers and other plants. Now compare this

wonderful luxuriance with the produce of an equal space of land

with a single species of grass. A single square foot where nothing
but narrow leaved meadow grass (Poa anguslifolia,) grew, con-

tained one hundred and ninety-two plants
—of meadow fox-tail

(Alopecurus pratensis,) eighty-two plants
—of rye grass (Lolium

perrene,) seventy-five plants. Compare seventeen hundred and

ninety-eight with seventy- five plants to a square foot and you will

at once see how desirable and how profitable is the sowing a great

variety of seeds. You will see how much is annually lost to the

country for want of a greater variety of plants in our meadows

and pastures, for the farmers in the United States who sow more

than two kinds of seeds might be comfortably accommodated in a

moderate sized church.
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Let me advise you as one of the most important practical measures

that you can adopt, to fill ten or twenty boxes with the soil which

you intend to lay down to meadow, and sow each one with a differ-

ent kind of grass seed. You will thus ascertain the adaptation of

your land to different kinds of grass, and the number of plants each

square foot of it is capable of maintaining.

2d— We should only sow the seeds of (hose grasses which come into

flower at the same period. Chemical analysis and practical trials

alike concur in showing that hay is most nutritive and most pala-

table when cut at the period of flowering ;
at this time it contains

more sugar, starch, gum and albumin, than at any other; if suffered

to stand after this these substances are converted into woody fibre

and other compounds which cannot be acted on by the digestive

organs, and is therefore valueless. It follows from this, that great
loss is sustained by cutting together those grasses which flower at

different periods. If cut when the earlier grasses are in good
condition, the later ones are watery and innutritious. ' If cut when
the later ones are ripe, the valuable constituents of the earlier

ones have passed into woody fibre and other insoluable com-

pounds. I have for many years been convinced of the wasteful-

ness of mixing the grasses which flower at dissimilar periods in the

same meadow
; but I was never so thoroughly convinced of it as

I have been during the last summer. In many meadows where
one-half of the grass has consisted of meadow fescue and Ken-

tucky blue grass, which flower in June, has been left absolutely
to perish until the timothy had ripened ;

and in many cases even

the timothy has been suffered to deteriorate seriously in order that

the red-top, which is a fortnight later, might have time to ripen.

Nothing more strongly marks the utter want of forethought and

system in everything pertaining to grass culture, than the almost

universal allowance of grasses in the same meadow which cannot

be cut at any time without spoiling some of them.

I have heard some farmers complain that horses and working
cattle are apt to scour when fed on hay cut while in blossom. I

have never seen this result myself, and in one or two cases where,

the complaint has been made, I have satisfied myself that the

difficulty has arisen from bad curing, and I have a strong suspicion
that if every case could be examined thoroughly it would be found

that the scouring was due to this cause rather than to cutting the

grass in blossom.
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3d—The seeds sown should be exactly adapled to the soil and

climate. This rule is too obvious for argument. It is clear that if

seeds which will only germinate and flourish in sandy soils are

sown on wet clays they will be sickly and unprofitable ;
and so on

the other hand, we cannot expect those that are adapted to soils

where potash abounds to flourish in soils that are almost wholly

calcareous. And yet, although this is so clear, and so fully com-

mends itself to the approval of every man, yet no one thinks for

a moment of practicing it. If a farmer wishes to lay down a

meadow, no matter whether it is wet or dry, clayey or sandy, cal-

careous or peaty, the same uniform timothy and clover is univer-

sally applied and if these do not grow he is quite contented with

a crop of weeds. As I have before remarked, there is some kind

of grass just adapted to every soil under the sun, and the intelli-

gent farmer in the "good time coming" will never rest until he

finds from actual experiment, the exact species just calculated for

his own land. „

4th— We must stock our meadows with the viosl nutritive grasses.

If you have looked at a table of grass analyses, and if you com-

pared them, you must have been struck with the wide difference

in nutritive value which exists among them. There have been

two attempts at a chemical determination of these values on an

extended scale
;
the first by Mr. Sinclair under the guidance of

Sir Humphrey Davy, of 113 varieties
;
the second by Mr. Way,

chemist to the Royal Agricultural Society, of 21 varieties
; besides

these, we are in possession of several analyses of separate grasses

by other distinguished chemists.

Mr. Sinclair's method consisted in submitting the green or dry

grasses to the action of hot water so long as it continued to take

up any soluble matter
;
the solution being then evaporated to

dryness the solid residuum was weighed, this was taken as repre-

senting the absolute weight of nutritive matter contained in the

grass under examination. This process is now known to be inac-

curate, as vegetable albumin which contains the greatest amount of

tthe muscle forming elements is not- taken up by boiling water and

the presence of this substance was not therefore brought to light

by Sinclair.

Indeed, Sir Humphrey Davy, who furnished the process, seems

to have had much less confidence in its accuracy than Mr. Sin-

clair. Sir II. remarked, that the nutritive matter of grasses or
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soluble products, consists for the most part of five distinct vege-

table substances, viz.—mucilaginous, saccharine, albuminous,

bitter extractive and saline matter, and that "
it is probable that

the excellence of the different articles as food will be found in a

great measure proportioned to the quantities of soluble or nutritive

matters they afford ;
but still these quantities cannot be regarded

as absolutely denoting their value,—albuminous or glutinous mat-

ters have the characters of animal substances
; sugar is more

nourishing, and extractive less nourishing, than any other prin-

ciples composed of carbon, hydrogen and oxygen ;
certain com-

binations of these substances likewise may be more nourishing

than others."

Mr. Way, guided by the more accurate knowledge which

modern researches in chemistry have disclosed, has been enabled

to give a more trustworthy exhibition of the real compositiou

of the grasses than we have heretofore possessed, and has dis-

closed to u£ as accurately as chemistry can do it, their relative

values in the feeding of animals.

It is to be regretted, however, that he has omitted the analysis

of several of the most important of our grasses, such as the red-

top (Agrostis vulgaris,) blue grass (Poa compressa,) bastard fowl

meadow ( Glyceria nervata,) and fowl meadow (Poa serolina.)

Still his experiments constitute one of the most valuable contri-

butions which chemistry has ever made to agriculture.

These experiments' show that 100 lbs. of quaking grass (Briza

media,) will give 28| lbs. more of dry hay than 100. lbs of vernal

grass (Anthoxanlhum odoralum.) That it will require 237 lbs. of

vernal grass to supply an animal with as much of the muscle

making elements as is afforded by 100 lbs. of timothy.

It will take 319 lbs. of soft brome grass to lay as much fat on

an animal as 100 lbs. of timothy would; 100 lbs. of timothy

will support the respiratory process as long, and afford as much

animal heat as 260 lbs. of vernal grass.

I think most of you will be surprised at the disparity of value

among the grasses as disclosed by these numerical statements, and

if they make a tolerable approximation to practical accuracy, you
will be convinced that your interest as farmers demands that you

should pay more attention to this subject than you have heretofore

given it. I should, however, be untrue to my own convictions, if

I did not warn you against too suddenly accepting the indications

of pure chemistry as a conclusive guide in practice, for there is

7
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reason to fear that sometimes they may be misunderstood or mis-

interpreted, and thus lead to dangerous errors. Chemistry may
show that there is a great amount of nourishing matter in a given

species of grass, yet, it may not be available to the cattle con-

suming it, and if so, it will be almost worthless to the farmer.

Thus, a grass may contain any amount of sugar, starch or albu-

min, stored up in its tissues and juices, but if its leaves are

armed with sharp spines as the thistle, or with stinging hairs as

the nettle, or if for any mechanical cause it is rejected by animals,

it will avail nothing ;
or it may have some poisonous principle

which is instinctively rejected, or some bitter or nauseous secre-

tion mixed with its nutritive matter, or its oder may be repulsive

so that cattle will not eat it. In either of these cases, it is of no

use to the farmer, even though chemistry shows it to contain

much which under other conditions would possess high value.

There may be cases, too, where cattle will eat of a grass which

contains injurious substances. Sorghum, according to the results

of chemical analysis, is rich in nutriment
;
but on soils which

abound in the soluble silicates, it becomes thickly coated with a

substance like glass. While I am writing this, I read of the death

of a number of cattle from eating sorghum, the sharp angles of

the glassy coating having cut through the coats of their stomachs.

While procuring my specimen of the Phragmites communis (reed

grass,) I cut ray fingers deeply in two or three places with its

siliceous coating. Of course, this glass may be too thin to actu-

ally cut through the stomach, and yet thick enough to irritate the

mucous surfaces to such a degree as to prevent them from gaining

either strength or fat, in either of which cases the nourishment

contained in the plant could not be converted into meat or milk.

These considerations show the necessity of verifying the chem-

ical indications by actual trials at the manger, conducted with all

possible care and precaution to guard against ambiguities and

mistakes. I have searched in vain among the agricultural journals

of both Europe and America, for the record of such experiments—
if they exist I have been unable to find them. Nothing would

tend more to the advancement of agricultural science and to the

augmentation of agricultural profits, than a thorough settlement of

the exact nutritive values of the different species of grass. To

accomplish this result, it is necessary to take at least six milch

cows, divided as nearly as may be into two equal lots of three

each. Some species, as timothy for instance, should be selected
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as the standard of comparison. One of the lots should be fed on

timothy for three weeks, the other on Kentucky grass
—the weight

of the milk of each cow and the richness of the cream, as indi-

cated by a lactometer, should be carefully ascertained and re-

corded ; during the next period of three weeks the food of the lots

should be reversed, the first lot being fed on Kentucky blue

grass, and the second on timothy—the weight and richness of the

milk being noted as before. During the third period of three

weeks the food should be again reversed as in the first trial, and

during the fourth period the food should be as in the second trial.

The weight and richness of the milk yielded by each kind of hay

would thus be indicated in terms which would be perfectly reli-

able, and the relative values of the two kinds could be accurately

expressed in dollars and cents. In trying the values of the differ-

ent grasses for fattening purposes, the same method should be

adopted, except that the weight of the cattle should be taken at

the commencement and at the end of each period of three weeks.

Systematic attempts should forthwith be instituted to determine

the question. If twenty farmers should each undertake to de-

termine the comparative value of timothy and some other grasses,

no one would be greatly burthened, and information of incalcu-

lable value to the whole agricultural community would be elicited.

5th— The meadows on a farm should be so arranged as to come

successively to maturity. There is always a sudden augmentation,

of the demand for labor when the season of haying and harvesting

comes on, without a corresponding augmentation of the supply.

This state of things greatly enhances the cost of securing the

crops, and causes much haste and carelessness which would not

otherwise take place. The increased number of hands, greatly

increases the labors of the farmer's wife and daughters, indeed,

many a broken down female constitution traces its origin to the

extra labor of haying and harvesting.

We have seen too that the grasses must be cut when in the

flower if we would obtain their maximum value, every day that

they are left standing after this, diminishes their nutritive matter.

It follows from this that much of the grass on the meadows of

large farmers who are restricted to one or two kinds, must suffer

great loss from want of labor to cut it in its best condition.

To prevent these sources of waste and inconvenience, the grass

lands on the farm should be divided, and stocked with grasses
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coming to maturity at different periods so as to diffuse the labor

over a much longer period than at present, so that part may be

cut in June, part in July and the remainder in August. Slight

additions to the labor of the farm will thus enable us to secure all

the hay at the best possible periods.

In the stocking of pasture grounds, a much greater variety of

grasses is desirable than can be admitted into meadows; it is of

little consequence in these at what time their flowering season

occurs as none of the culms should ever be permitted to blossom.

The great principle to be observed hero, is to provide such grasses

as will be in their highest vigor during every week from spring to

autumn, the earliest and the latest should be mixed with those

whose period of luxuriant growth is during the middle of summer.

In meadows, those species are most desirable which send up the

greatest amount of flowering culms ;
in pastures, on the contrary,

culms are not desirable, but the radical leaves possess the greatest

value. Hence timothy, so valuable in a meadow, is of little use in

a pasture, being far inferior to Kentucky blue grass, and meadow

fox-tail, which put forth radical leaves in abundance. With these

two exceptions, the laying down of pastures is conducted on the

same principle as meadows.

I trust the five .principles which I have just laid down all com-

mend themselves to your enlightened judgments. I do not believe

there is one among you who will refuse his assent to any one of

them. Yet there is not one of them which is not habitually

neglected in the practice of most farmers. I have examined the

statements of over 200 of them as recorded in the transactions of

State Society of New York, and in the agricultural journals, and

all, except about a dozen of them, sow no other seed than timothy

and clover. Of the exceptional dozen, one sowed a small field

with orchard grass, three of them mixed the seed of red-top with

their timothy and clover and the remainder were accustomed to

mix in the seed of the Kentucky blue-grass. Several of them are

aware of the advantage of cutting while in flower and strongly

commend the practice, but none of them advise the seeding of

meadows with such plants as will enable them to accomplish the

object, on the contrary, most of them sow clover and timothy

together notwithstanding they vary so widely in the period of

their elfiorescence. None of them seem to be aware of the wide

difference that exists among the different species with regard to

their nutritive properties, nor is there any allusion to the necessity
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of diffusing the labors of hay-making over a longer period by-

stocking different meadows with varieties coming into flower at

successive periods of time.

The arrangement aud classification of the grasses with reference

to the soils which are suited to them cannot be completed in the

present state of our knowledge, but as a nucleus for experimental

trials I venture to offer the following table which you can improve

and enlarge as experience shall dictate from time to time :

For light, sandy land and mowing in June. Orchard grass, Red

clover, Annual spear grass, Kentucky blue grass, and Meadow

fox-tail.

For clayey or calcareous loams and mowing in July. Timothy,

Red-top, Crested dog's-tail, Tall fescue, Italian rye grass, Perren-

nial rye grass.

For clayey lands and mowing in August. Wire grass, (Poa com-

pressa,) and fowl meadow, (Poa serotina,) hairy brome grass.

For dry gravelly soils. Agrostis vulgaris, (red-top,) Arrhena-

therum avenaceum, (tall oat grass,) Holcus mollis, (soft grass,)

Poa pratensis, (Kentucky blue grass,) Festuca rubra, (red fescue.)

For blowing sands. Deposit turf at regular and short intervals

and between them sow the seeds of Ammophila arundinacea and

Elymus arenarius, by mixing them with clay attached to small

pieces of straw rope and dibbling tbem into the sand
;

for wbich

purpose from fifteen to twenty pounds per acre will be sufficient.

To prevent the encroachments of sands, dibble in the plants of the

ammophila at short intervals making a bed in front of the advanc-

ing sands from twenty to one hundred yards width according to

the circumstances.

For marshy grounds and those occasionally overflowed. Agrostis

stolonifera, Festuca elatior, F. loliacea, Glyceria aquatica, Glyceria

fiuitans, Phalaris arundinacea, Poa trivialis, Lotus major.

For pasture in orchards and other shady jjlaces. Anthoxanthum

odoratum, (sweet vernal,) Daetylis glomerata, (orchard grass,)

Festuca duriuncula, F. elatior, Lolium italicum, Lolium perrenne,

(perrennial rye grass,) Milium effusam, Poa nemoralis, Poa trivi-

alis, Trifolium pratense, T. repens.

For permanent pastures. A lopecurus pratensis, Daetylis glom-

erata, Festuca duriuscula, F. elatior, F. pratense, (meadow

fescue,) F. rubra, Lolium italicum, Lolium perrenne, Phleum

pratense, (timothy, herdsgruss,) Poa nemoralis, P. pratensis,

(Kentucky blue grass,) P. trivialis, Agrostis vulgaris, (red-top,)
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Trifolium pratense, (common red clover,) T. repens, (white

clover, creeping honey-suckle,) Anthoxanthum odoratum, (sweet

vernal grass.)

Having now determined on our selection of seeds for the partic-

ular soil which we may desire to convert into meadow, the next

most important question is, how shall we best insure the germina-

tion and growth ?

I have no doubt that most of you can bear witness that this is a

serious and important question. Unless you have been more

fortunate than your brethren, you have been often obliged to seed

your meadows several times before you could form a decent sod,

and even then you have had to wait several j'ears before the sod

became thick and the meadow profitable. Many a farmer has

bewailed the loss of interest on his land, the taxes and the wasted

labor which unsuccessful gras^ seeding has imposed upon him.

To avoid this difficulty you must bring your soil as nearly as

possible into the condition of our richest, and best meadows. It

is quite impossible to make plants as delicate as young grass

grow in lands full of lumps of hard earth, stones and a tangled

mass of weed roots and bushes such as we often see on lands

which pretend to be prepared for meadows. A careful examina-

tion of our best meadows shows that the roots of the grass are

surrounded by a fine dark mould, the fertility of the meadow

being always proportional to its fineness, depth and darkness.

This dark, fine mould is supposed by many farmers to arise from

the gradual decay of the vegetation during a long succession of

years ;
this doubtless is not without its effect but a little reflection

will show that it is very trivial. Prof. Johnson estimates the

weight of the stubble left in the ground at about one-fourth of the

weight of the hay taken of]'; half a ton of these substances would

therefore be a very large estimate for the substances left behind,

this amount reduced to powder and spread over the surface would

not, if it all remained, form a deposit of half an inch in a century,

but when we reflect that much of the matter left by the roots and

leaves is absorbed by the growing crops of subsequent years we

shall see that the fine mould of our old meadows is not derived

from this source, at least to any considerable extent.

This view is farther confirmed by the fact that this mould is uni-

formly laid on the top of the soil. When two fields adjoin each

other, one being an old meadow, the other a ploughed field, the

latter will be covered with stones, while none are visible in the
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meadow, the mould having been spread over the top. "A field

which fifteen years since was waste land, was plowed and drained

and then well covered with marl and cinders
;
it has not since been

disturbed, and now supports a tolerably good pasture. Cutting

down with the spade into this soil, the section presented the follow-

ing appearance: Turf one-half inch,—mould two inches and one-

half—a layer one and one-half inches thick of fragments of burned

marl, (conspicuous by their bright red color,) of cinders and a few

quartz pebbles mingled with earth
; lastly, about four and one-half

inches beneath the surface was the original black peaty soil."

This state of things shows conclusively that this mould must have

been, in some way, laid upon the surface of the soil over the first

dressing of cinders and burned marl. The explanation of this

covering of mould is simple. You have often seen a smoothly

raked garden bed covered over in the morning with little hillocks

of earth. These are caused by the common earth worms, which

swallow the earth through which it moves, and after extracting

whatever of nutriment is contained in it, throw out the remainder

mixed with the mucus of its digestive organs on the surface of

the ground. This is the origin of the little mounds upon the

garden beds, and the annual accumulation of these mounds in the

meadows forms the mould whose origin we are seeking for. This

agency is more powerful than might be at first supposed. Mr.

Johnson gives us the following -illustration of the extent of this

activity of the worms in grass lands: "A bowling green forty-

five yards long by thirty-two yards wide, was watered by a

solution of corrosive sublimate, after which 434 lbs. of dead worms

were taken from it, which is at the rate 1,466 lbs. per acre."

With this illustration of the immense number of worms at work,

and remembering tjiat they are casting up these mounds in the

meadows every night during the summer, you will see that we are

furnished with an adequate cause for the production of all the

mould we find in them. Worms are not only useful in forming

mould, but the subterranean galleries which they form in their

ceaseless journeys through the. soil and subsoil, admit the air, and

thus set on foot that train of chemical transformations which are

essential to the growth of the grass, and without their assistance

could never be effected. From all this it is plain, that if we would

succeed in our sowing, we must artificially prepare a seed bed as

nearly resembling this worm-mould as possible, and we must

encourage the continued travelling of worms through the soil.
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To accomplish tliis, the ground must be deeply plowed, taking

care that it is also pulverized ;
after the ground is dried it should

be scarified with a cultivator, and this operation must be repeated

three or four times, at intervals of a week, so as to destroy all the

weeds as they start, and if the soil is tenacious, it should be rolled

before using it
;

it should then be harrowed with a sharp, fine

toothed harrow, until every portion of the surface is reduced to a

fine powder ;
it must then be suffered to lie until the appearance

of the sky pretty clearly indicates the approach of rain, when the

mixture of seeds should be evenly sown and covered with a bush

harrow, (not a tooth harrow.) The time of sowing should be as

nearly as possible to the period when the seeds ripen.

A very good preliminary operation is, to plow the ground in the

spring, and sow it with buckwheat, which is to be carefully turned

under when in blossom. This keeps the weeds under, its fermenta-

tion pulverizes the soil, and the decay of its vegetable matter

furnishes a rich pabulum for the young grass. It will be said that

this preparation is troublesome and expensive, so it is, but you

cannot make seed take, especially on stiff soils, without it. I

have been told by farmers, that they have succeeded in making

their new seeding look as green the first fall as an old meadow

'with one-tenth of the labor that I have prescribed. So they have
;

but when I have examined the plants that constituted that green-

ness, I have found from nine-tenths to three-fourths of it to consist

of worthless weeds. The problem is not how to make the newly

seeded land speedily green, but how to fill it speedily with useful

grass.

Before the seeds have germinated, the ground should be covered

with a thin coating of rotten manure, when in a short time the

young grass will make its appearance. Before, the frosts set in, the

ground should be covered with straw, which will prevent the

radiation of heat from the earth, and will prevent that tearing of

the rootlets from the roots which ensues from the alternate freezing

and thawing of the ground, and which is well known to be exceed-

ingly destructive to our best grasses. Such being the efiect of

the straw covering, it will be found to repay with usurious interest

the cost and trouble of laying on. There is another cause for the

failure of grass seeds to germinate, which is not generally under-

stood, and to which I ought to call your attention, and this is the

burying of seeds too deeply in the earth. Carefully repeated ex-

periments made with every precaution against errors, show that
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grass seeds should not be covered with more than an eighth of an

inch of earth. A much smaller proportion of seeds germinate ;it ;i

quarter of an inch deep, and they are nearly all destroyed at the

depth of an inch. Mr. Sinclair, after recommending that the large

seeds should be separated from the small ones of a mixture by a

wire sieve, remarks as follows: "I have sown the seeds of the

same grasses in every month of the year, January excepted, and

though much depends on the weather and the state of the ground,

the results were always in favor of the month of September and

the beginning of August, and next to that the middle and latter

end of May, according as the weather was dry. The seeds vege-

tated and grew with most vigor under the following circumstances:

When the ground had been stirred, broken very fine, and made

perfectly smooth and compact on the surface with a heavy roller

previous to sowing the seeds,—the ground in a dry state at the

time of sowing,
—the seed sown on this fine, dry compact sur-

face, the larger seed not more than just covered by drawing a fine

rake on the level surface, and afterwards sowing the small seeds

and covering them no farther than what was effected by a repe-

tition of the roller. The result further showed, that next to a

coarse, unconsolidated or loose surface, the practice of deep sow-

ing was in the second degree more injurious to the vegetation of

the seeds and the first progress of the plants, than any other error

that could be made in the manual part of the process of sowing
the natural grasses on a soil of good quality." These facts show

the impropriety of harrowing in grass seeds in the usual manner,

since most of the seeds will in this way be buried beyond the

possibility of germination.
Most farmers are accustomed to sow their grass seeds with

some kind of grain, and many defend the practice on principle,

but I think the preponderance of evidence is clearly and unequiv-

ocally on the side of those who advocate separate sowing. The

practical results have almost invariably been in favor of this

method when it has properly been done, and theoretical consider-

ations would most certainly lead to this practice. The grain crop

abstracts from th a. soil a large portion of the nutriment which is

needed exclusively by the young grass.
'

Every plant of grain

occupies a place to the detriment of the expected sward, much

injury is done by the lodging of the grain when beaten down by

heavy rains. The young plants are repressed in the spring by
the shade of the grain when they most need the genial influence of
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the sun, and then when the grain is cut it is exposed in its weakened

state to its fiercest summer glare, at a period when it is more ex-

posed to drought than at any other season of the year. This perfect

coincidence between the teachings of science and the results of prac-

tical experience, fully justify me in the opinion I have just given,

that grass seeds in most cases should be sown by themselves.

Another cause of the failure of grass seeds to germinate, is the

damaged condition in which they are received from the seedsman.

It must be borne in mind that different species of grass vary great-

ly in their ability to form good seed, a large proportion of the

most carefully secured crops proving abortive
; thus, orchard grass

is very apt to prove defective, perennial red clover has frequently

abortive seeds, and the seed of the meadow fox-tail is, as a general

rule, so bad that only one seed out of three will germinate. To

guard against these unavoidable defects, as well as against the

impositions sometimes practiced by unprincipled seedmen, they

should be thoroughly tested before purchasing, in the following

manner, for which I am indebted to Mr. Flint's valuable Work
on Grasses, (p. 142.) "Take two pieces of thick cloth, moisten

them with water, and place them one upon the other at the bottom

of a saucer
; place any number of seeds which it is designed to

try upon the cloth, spreading so thin as not to allow them to cover

or touch each other. Cover them over with a third piece of cloth,

similar to the other, and moisten in the same manner. Then place

the saucer in a moderately warm place. Sufficient water must be

turned on from time to time to keep the three thicknesses of cloth

moist
;
but great care must be taken not to use too much water,

as this would destroy the seed. There should be only enough to

moisten the cloths, and not enough to stand in the saucer. Dan-

ger from this source ma}' be avoided in a great measure by tipping

the saucer so as to permit any superfluous water in it to drain off.

The cloth used for covering may be gently raised each day to

watch the progress of the swelling or the moulding of the seed.

The good seed will be found to swell gradual!}', while the old or

poor seed which has lost its germinating power, will become

mouldy in a very few days. In this way, also, any one can judge

whether old is mixed with new seed, since the latter germinates

much more quickly than the former. He can judge besides of the

quantity he must sow, since he can tell whether one-half or three-

fourths, or the whole, will be likely to germinate, and regulate

his sowing accordingly. The seeds of clover, if new and fresh,
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will show their germs on the third or fourth day—other seeds will

take a little longer, but till they become coated with mould, there

is hope of their germination. As soon as the mould appears it is

decisive, and the seed that moulds is worthless." This plan is so

easy, and the injury arising from the sowing of defective seeds is

so great, that it ought never to be omitted by any farmer who

wishes to seed even a single acre of land.

Having now got our young grass successfully started, the next

object is to provide for its future welfare, and our first inquiry

with this view must be to ascertain whether there is any stagnant

water in the soil. It is settled beyond all cavil by the united

testimony of both science and experience that the true meadow

grasses (such as are included in our fifth class) will not flourish in

the presence of stagnant water. Sow as many seeds and put on

as much manure as you will, they will all be lost. Nothing but

the aquatic grasses will flourish on a soil where water stands.

"Wherever these aquatic grasses are seen there is but one thing to

do and that is to underdrain. It is not' necessary to drain

meadows so thoroughly as plow lands, for nearly all the grasses

require moist soils, but if you would have a profitable meadow or

pasture you must free it from stagnant water. Good husbandry

requires that grass should be well started, and that provision

should be made for its future growth and increase
; yet this neces-

sity is overlooked by nineteen-twentieths of our farmers. There

are hundreds of thousands of acres of meadows which have never

had manure applied to them for a century nor have they been the

subjects of any ameliorating process whatever
;
their annual burden

of grass has been removed, and this is all the care their owners have

bestowetl upon them. This ought not so to be. Depend upon it

there is a Nemesis that watches over agriculture as well as human

conduct, and every fraud the farmer practices on his lands will

assuredly be visited on his pocket. The necessity for the appli-

cation of nourishing manures is clearly shown by the amount of

matters removed from the soil by every successive crop. Each

ton of hay of average quality removes 140 lbs. of mineral matter

from the soil, and 26 lbs. of nitrogen equivalent to 31^ lbs. of

ammonia. The mineral matter includes 34 lbs. of potash, 15 lbs.

of lime, 8| lbs. of phosphoric acid, besides other ingredients.

When we consider the immense loss of fertilizing materials which

ensues from a removal of successive crops, and that the soil is not

annually stirred up and brought into contact with the atmosphere,
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which is the main source of the supply of nitrogen, as is the case

with grain lands, which are in additition receiving the manure of

the farm
; every farmer ought to desist from the wasteful and heed-

less practice which they have hitherto followed, and adopt a system

in the future more in accordance with the teachings of nature, as

interpreted by science and confirmed by practice. They may do

so with the full assurance that it will increase both the quantity

and quality of their crops, and greatly augment their pecuniary

returns. Grass lands laid down in the fall in the manner I have

described will generally give a fair crop of hay the ensuing sum-

mer ; but the season after this is the most trying year for the

young meadow. Many of the young plants are found to have

died out, and their places are supplied by noxious weeds, while

the good plants that are alive look feeble and sickly. This is

caused by the solid packing of the earth around the roots of the

grass
—they can hardly penetrate into the hard soil, nor can the

air readily find access to them
;
the worms have not yet been

attracted in sufficient numbers to make a proper mould, or to fill

the soil with air galleries, nor have successive crops yielded their

debris to the soil. In this condition, the food which the plant

cannot find below must be supplied to it from above. Early in

the second spring, if we cannot obtain a supply of well rotted

barn-yard manure, which after all, is the best thing, we may mix

together two parts of Peruvian guano, one part of Plaster of Paris,

and one part of wood ashes, and apply the mixture to the meadow

at the rate of 400 lbs. to the acre, which will be found to in-

vigorate the meadow and repress the growth of weeds
;
and what

is of almost equal importance, it will increase the activity of the

worms. A very considerable difference of opinion exists amongst

farmers with regard to the disposition of the first crop of grass

from a newly seeded meadow. Some maintain that it should be

pastured the first year by small stock, such as sheep and calves,

in order that the land might obtain the benefit of their widely

diffused droppings; but so far as my own observation and experi-

ence go, I am decidedly of opinion that it should be mowed and

not pastured, for the young grass has not yet become firmly

rooted, and much of it will be torn out by the roots by the sheep

and cattle, leaving vacancies for the weeds to find lodgment, while

the uniform action of the scythe over the surface causes the grass

to tiller, and the sward is invariably thicker and finer. You will

always find in your pastures, that the cattle will manifest a pro

<
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ference for some spots, and for some kinds of grass over others, pick-

ing out these spots to the very surface of the soil, while they leave

others untouched; the grasses thus left, will throw out flowering

culms, which bear seed
;
it thus happens that the more undesirable

kinds are increasing themselves by the self-sowing of their seeds.

To prevent this, the scythe should be used. If the flowering
culms are cut off* before they mature their seed, their roots send

up a rich aftermath, which in its fresh state, is greedily eaten, and

thus the uniformity of the sward is maintained. It should be a

settled rule never to allow grass or weeds to go to seed upon the

pastures. Cutting off the roots of grasses is often resorted to

successfully to increase -the thickness of the sward in pastures;
for this purpose, sword-shaped blades are inserted into a horizon-

tal bar, about ten inches apart, which is drawn over the pasture,

penetrating the soil to the depth of four or five inches
; this is

repeated once in five or six years, and in years when this is not

practiced, much benefit will result to it from going over it in the

spring with a sharp tined harrow.

It will be found advantageous to divide pastures into smaller

lots than farmers usually do
;
the grass when it affords a good .

bite should first be fed off by milch cows and fattening beasts
;

when the first flush of the feed has been depastured they should

be removed into a fresh lot and be followed by the young cattle

and the store cattle. When the fattening beasts have had a

good bite of the second lot, they should be removed into a third

pasture; the store cattle from the first should follow them into

the second lot and these should be succeeded into the first lot by

sheep. The fatting should be turned into a fourth lot when they
have tak^n off the best feed in the third and so followed by the

store cattle and sheep in rotation, while the first lot is left vacant.

When a good bite again springs up in this the fat cattle should go
into it again, and the different classes should thus follow each

other all the season,* leaving one lot to recruit all the time. In

this way all the feed is eaten off evenly and one lot is always

recruiting and the sweetest grasses are not destroyed by over-

feeding. This plan involves a large outlay for fencing materials

but I am convinced it will prove the most profitable method.

There is a method of laying down new meadows by transplanta-

tion somewhat in vogue in England which I have never seen

practiced in this country. Strips of turf two and one-half inches

thick and seven inches wide are pared off from alternate sections
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of an old pasture and removed to the field which it is intended to

convert into meadow
;

it is here cut into pieces about three inches

square at such distances, that the nine square inches of turf shall

be surrounded by eighty-one inches of space and then pressed into

the soil with the foot or with a wooden ramrod. If the trans-

planted sod is deficient in any of the valuable grasses they may
be sowed on the vacant spaces in the field from which the sod has

been taken as well as on the one which has been planted and both

covered with a coating of manure. It is said that the vacant

places left in both fields will soon be filled up with offshoots, and

a well filled turf be obtained sooner than any other way,

Before closing my remarks, allow me to call your attention to

an implement, a comparatively new one, and although, as I under-

stand, introduced to some extent in this State, it is one which

might be used to very great advantage by thousands of your
farmers who probably have not yet so much as heard of it, I refer

to Nishwitz's pulverizing harrow. It will be found a most effica-

cious implement in the restoration of grasses into many of your
fields and pastures where the grasses have suffered severely by
reason of drought and grasshoppers. It will effectually cut up
the ground and render it fit for the reception of seed. I would

apply fertilizers first, if possible, then go over it with this imple-

ment, at once incorporating the manure with the soil and pulveriz-

ing both together. If any grass roots remain, they will now start

into more vigorous growth, and your seed will have the best

chance for coming along also. In my opinion on all such lands

which are adapted to its use, (it cannot be used to any advantage
on rocky soils,) it will be found invaluable.

Mr. Thing. After you have used this Nishwitz harrow, and put
on your fertilizers and sowed your seed, would you recommend

rolling on dry ground ?

Mr. Goulu. I would, if there is a prospect of dry weather
;

but if rain comes soon after, there is no necessity for rolling. If

it is sandy upland, I should roll it; there is too much air admitted

within the interstices of the soil on loose land, and I would advise

the use of the roller, whether rain is coming or not. But in ordi-

nary cases, in dry soil, I think the roller is useless, except to give
a smooth surface.

Col. Swktt. flow is it on granitic soil ?

Mr. Gould. That varies very much. Some of it packs a great
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deal more than others

;
some is light and loose. On the loose

kind I would use the roller; on the more compact kinds of soil, I

would not, provided there is any prospect of rain coming on soon

after.

Question. Iu case you desire to change the grass on a meadow
to timothy, will the Nishwitz harrow cut up the old turf sufficient-

ly to give a catch of the new grass ?

Mr. Gould. It will. You will need to put in a variety of

manures ;
that is the great secret. Feed your meadows well. I

endeavored to explain that point. I said that every kind of grass

requires a different kind of specific food, and just in proportion as

you combine the variety of food in the soil is the number of plants
that will grow in a square foot. Put on manure of all kinds, and

you will prepare the land for the production of all kinds of grasses.

Question. On low meadow with a muck bottom where the

mo^s is three or four inches deep, will that same process answer ?

Mr. Gould. Yes, sir, provided you sow the seeds adapted to

your soil, and otherwise do as I have described.

Mr. . The greatest difficulty is to get rid of the moss.

Mr. Gould. The Nishwitz harrow will do it if you will use it

in dry weather. I think that implement is the greatest contribu-

tion to the farmer that I have ever known. The miserable old-

fashioned tooth harrow is the most wretched tool ever placed

upon a farm. A good many farmers have an idea that the old

tooth-harrow pulverized the soil
;

it does pulverize it a little on

top, but you know how it is with your road makers. If they
make a new road and want to settle it, what do they do ? They
do not take a roller

; they take the old-fashioned tooth-harrow.

So it is with your race-courses. If you will inquire of your horse-

men, you will find that race-courses are always laid down with

an old-fashioned harrow. That is the way they pack them.

Now, the Nishwitz harrow instead of packing it, will make the

soil loose, so that the air can penetrate into it. A new harrow

has been lately invented by Mr. John J. Thomas, which for one

purpose is the best that is made. There is no other implement
which will smooth the surface like John J. Thomas' harrow. It is

admirably adapted to land where you propose to use a mowing
machine

;
and it is one of the best things ever invented for the

corn crop. By going over just as soon as the blade makes its

appearance above the ground, it will effectually destroy all weeds,
and the corn will grow astonishingly. Even after the corn gets
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to be an inch high, going over it with the Thomas' harrow works

admirably. It cuts up the weeds, and it so arranged that it never

can clog. It leaves the ground perfectly smooth, and destroys all

weeds without injury to the corn, and in a way that I have never

seen done by anything else.

Mr. Poor. As our grass has been almost destroyed by the

grasshoppers and the drought, what would you recommend to

bring the land into grass again ?

Mr. Gould. 1 recommend this very process. I should rely a

great deal upon top dressing. You have the old roots there, in a

very weak condition. If they are nursed, they will come into

vigorous growth ;
and the earlier you begin the better.

Question. What kind of top dressing would you use ?

Mr Gould, that depends entirely upon the peculiarities of

your soil. A man is simply a quack who stands up in a meeting

of this kind, and pretends to say what is the best manure for any

particular soil. The great principle to be observed in manuring

is to restore to the soil the missing elements which were in it.

If there is a deficiency of lime in the soil, then calcareous manures,

chalk, lime and plaster, are the manures best adapted to restore it.

If the deficiency is in phosphates, give phosphatic manures; give

ground raw bone, give good superphosphate of lime
; give it

in any form that will restore phosphoric acid. If the deficiency is

nitrogen, give sulphate of ammonia or nitrate of soda, or anything

which contains it. First find out in what the soil deficient ;
chem-

istry will give you light, but if you want to learn in a practical way
what mauure is best adapted to your soil, do as I recommended •

you to do to ascertain what kind of grass in best adapted to your

land. Measure off eight or nine square rods of your meadow or

pasture, and on one of them put phosphate, on another plaster,

on another ashes, on another lime, on another nitrate of soda and

so go on with the different kinds of manures the action of which

you want to investigate on the grass, leaving one of the squares

without any manure whatever. Mow off from each square rod on

the same day the amount of grass that has grown upon it and

weigh it in a green state. But do not decide yet ;
let all be con-

verted into hay. Do it carefully ;
do it with your own hands, if

necessary, only be sure that none of the hay from one of the

squares is mixed with that of another square ;
then when your

grasses are thoroughly dried, (let them all be equally dry,) weigh

each portion, and the whole story is told you at once. If you find
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that one kind of manure gives you four pounds of hay more on

your rod than that which was unmanured, then you know that four

times 160 will be the amount of extra hay got from an acre by the

use of that particular manure. You know what you can sell that

extra hay for. Suppose 500 pounds is the result; you know what

500 pounds of English hay will bring; then calculate how much
it will cost to put that manure on 160 square rods, and the meas-

ure of profit is given you, as it can be in no other way. It is a

very easy thing to do, if you will only take the trouble. In that

way you will learn precisely what kind of manure your soil re-

quires, and you will also learn what you can afford to pay for any
kind of manure whatever.

]\1r. Paris. Will not plowing, in the mode you speak of to-day,

and top-dressing the land, restore the ordinary grasses to an old

field that is bound out, without the application of more seed ?

Mr. Gould. In many cases it will, yet it is generally profitable

to put on seed. I would always put on seed
;

it will almost

always pay.
Mr. Paris. We find difficulty in getting different varieties of

seed. There are very few kinds of seed preserved.
Mr. Gould. Only let the demand come, and there is no doubt

whatever that there will be a supply. The reason you do not get
them is because there is no demand. The reason I have spoken
with what you will, perhaps, call an unwarrantable degree of

energy, is because I want the farmers to rise to a nobler ether, to

breathe a diviner air, than they have been accustomed to. I do

not want to see farmers sitting quietly down without effort to im-

prove. I want to see them day by day acquiring higher knowl-

edge, and a more philosophical comprehension of all the principles

underlying their business. That is why I speak so warmly.
Mr. Hersey. In your opinion, will the grasses of which you

have spoken flourish in Maine as well as in New York ?

Mr. Gould. Undoubtedly they will wherever the soil is suit-

able naturally, or is fitted to their wants by suitable culture and

manures. You have, without doubt, all, or nearly all the varieties

to which I have alluded, growing naturally in different parts of

your State. The grasses are generally well diffused over large

breadths, and although those which you sow intentionally are

more common, there is no difficulty in growing many others.

Mr. Paris. The grass crop and the apple crop are of vital im-

portance to us here in. Maine, for they are about the only two
8
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that we really derive much profit from
; therefore, we are deeply

interested in the culture of the apple and grass. I offer that

remark as an apology for the questions put to the gentleman.

Mr. Gould. I cannot tell with certainty, in winter, but as I

rode along I saw some sod in several places which I thought was

certainly Kentucky blue grass. It had the shape and form of

leaf, and I took it for granted it was Kentucky blue grass
—not the

blue joint. Doesn't Kentucky blue grass grow in Maine ?

Mr GtOODale. Yes sir. It is very common, but it does not at-

tain such luxuriance as in Kentucky.

Mr. Gould. Certainly it does; and I have heard of a growth
of the meadow foxstail here in Maine taller than I ever heard of

elsewhere. If it is not diffused throughout the whole of Maine,

I have no doubt it may be.

Mr Goodale. I suppose the gentleman refers to a statement

which I made to him some years ago, regarding an extraordinary

growth of the Alopecurus pralensis which I once saw in this State.

In 1861 1 went along the seacoast of Maine frum Kittery to Quoddy
Head, for the purpose of investigating our resources in the matter

of marine manures. Being on an island near Eastport, where

herring were taken in large quantities, for the oil and manure

which they yielded, I noticed near the oilworks a field of what

appeared to be timothy, yet hardly had the usual appearance, and

what struck me first as singular was that it had headed out so

early, and in a locality where vegetation was later than in most

parts of the State. So I walked toward it and found it, not tiru-

otliy, but meadow foxtail
;
and much larger than I ever before saw

this grass anywhere. Upon walking into it, I found the heads

reached above my vest pocket, and upon measuring this height

afterwards, I found it about four feet. I had reason to believe

that the land where it grew had been manured with the liquid

pressed out of the fish
;
but I was not then able to verify the sup-

position, the owner being absent. I noticed in the very valuable

paper which Mr. Gould furnished for the Transactions of the New
York State Agricultural Society for I860, that he speaks of it as

much esteemed in Maine as a meadow grass. I did not so intend

to be understood, but rather that this case was an exceptional one.

In no other case have I seen it much over two feet high, and

oftener a foot and a half. It is not common in meadows, within

my observation, but if occasionally seen by roadsides, in moist,

rich places, and sometimes in pastures. The liquid which passes
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over with the oil when fish, after being cooked, is pressed, con-

tains, besides nitrogenous matters, considerable phosphate of

potash, and, as both the phosphoric acid and the potash are ex-

ceedingly valuable food constituents of the grasses, it is very

probable that the extraordinary growth in this case wa3 due to

their presence in the soil in unusual amount.

If a grass so rare as this should come to occupy a field almost

exclusively, and attain a degree of luxuriance elsewhere unknown,
because of favorable conditions in relation to the food which it

found on that spot, as seems highly probable, the fact is exceed-

ingly suggestive regarding possibilities about other grasses, which

at present are little cultivated. Who knows but that, with more

knowledge about the requirements of the various grasses, and

with improved ways and means of fertilization, we may be able

some day to bring to great luxuriance varieties which are now

among us, but so rare, or so diminutive in their growth as almost

to escape notice ?

I would be glad to learn if this grass is often seen in any of the

fields or pastures of this State. It may be readily known by its

general resemblance to timothy, the obvious difference being its

smaller growth, and the head, which in timothy has a harsh feel

when drawn through the fingers, feels soft, as a fox's tail—whence

its name.

I may also mention that its seed is not common in seed stores,

and bears a high price ;
besides which, it is more complained of

for failing to germinate than almost any other.

It would be a very valuable pasture grass, could it be generally

introduced and thrive well
;
not because of remarkable nutritive

properties, but on account of its earliness. Although much in-

ferior to timothy for meadows, it will bear cropping a great deal

better, furnishes a good bite before almost any other grass, and

throws up after shoots abundantly. As a pasture grass, it is

highly prized in Europe, but not for meadows.

Adjourned.
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EVENING SESSION.

The President stated that the general subject of grass culture

would be resumed, and called upon the member from Kennebec

County.

Mr. Horace Colbourx of Windsor. I am not in the hab.it of

making apologies, neither am I in the habit of public speaking,

and it seems like taking a step backward to call upon a common,

plain farmer, who is obliged to work hard to get a living, to follow

so able a speaker as has entertained and instructed us this after-

noon, nor would it be possible for me to speak of scientific

methods ; yet such practical experience as I have had is at your

service. It relates chiefly to reclaiming bog or swale lands.

It has been truly said, that whoever makes two spears of grass

to grow where but one grew before, benefits mankind, and if the

farmers of Maine had heeded that saying in past years, as they

should have done, they would not be where they are now.

Wherever I have traveled in Maine, I see a great portion of the

best grass lands covered with bushes and other obstructions to

culture. Whoever has taken notice the last year, may have seen

a good crop of grass on what we call reclaimed swamp lands,

while you could count the gravel stones at a distance on the up-

lands, and, in some places, you could see countless grasshoppers

also. Some farmers object to swamp lands beeause they say they

cannot raise the better grasses on them, and that the varieties of

swale grass are good for nothing. But the present year will be

sufficient to convince them to the contrary. We find those who

have those grasses have no difficulty in getting them all eaten up

and to good advantage. In 1839, I purchased the farm, or a por-

tion of it, on which I now live. The soil is mainly clay loam,

through which runs a small stream that empties into the western

branch of the Sheepscot River, on each side of which was a strip

of interval, varying in width from two to twenty rods, and for

that width it was covered with alders, elder bushes and with

almost anything that could drift upon it. Wherever the bank

comes down steeply towards the brook, the former occupauts had

hauled logs from the highlands and dumped them on to the inter-

val, and it looked like a rather hard job to clear the piece.

After I moved on to the farm, it began to be whispered around

that I had bought Mr. such-a-one's bog, and much wonder was
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expressed that I had not bought more upland instead, so that I

could raise more grass and corn.

It was a good hay season, and all the hay cut was judged to be

twelve tons. I bought it at that estimate, but do not think there

was so much.

When a suitable time came, I commenced at the lower end of

the bushes, cut them out by the roots, cut and cleared off the

logs, and, where it was not springy, I plowed and seeded to

English grass ; where it was, I let the water grasses remain. I

have cut grass on some of it for more than twenty years, and it

has averaged two tons to the acre. The hay cut now is finer than

when I first mowed it, and by following up these places I have

been able to increase the quantity of hay upon my farm from

twelve to seventy or eighty tons, until within the last two years.

But these intervals and swales have not fallen off in quantity in

these years when the upland has not yielded a half crop. By
clearing these waste places, I am enabled to keep up the fertility

of the uplands. The sediment left after being overflowed, keeps
them enriched sufficiently to produce an even crop of grass with-

out any other dressing.

Give us plenty of grass, and we can have plenty of most other

crops. I have failed to get as much benefit as some have from

concentrated dressings. My experience with them is that they
will start a plant early and hasten its ripening. Corn, for in-

stance, may be pushed along earlier and be got out of the way of

the frost sooner by using them, but for grass we must have dress-

ing that has more body to it than superphosphate, guano, plaster,

&c. From plaster there may be considerable benefit derived on

certain kinds of soil, but when land that has been plastered for a

number of years comes to be plowed, it needs more dressing of a

bulky nature to bring it up than it would if it had never been

plastered. My experience is that plaster does not do as much

good on land that has been plowed a number of times, as it does

on new land which has never been plowed. I cannot give the

reason why it is so, but I know it to be so from experience.

The only way, according to my experience, ta make a sure

thing of fertilizing properly, is to carry back to the land all the

dressing we can make out of that we take cff of it. It will not

do to sell hay. It will not do to raise too many potatoes nor oats.

I am not satisfied that top dressing, in all instances, is the best

method of applying manure. For instance, to top-dress the past
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fall cannot produce a great effect. AVe all know that the grass

roots are nearly dead, and if so, top-dressing alone cannot do

much good. My method has been, when the mowing gets run

down, to turn it over about six or eight inches deep, in September or

October, and the last part of October haul from twenty to twenty-

five loads of dressing from the barn cellar to the acre and spread

it broad-cast from the cart. In the spring, put on barley. By
this method I never have failed of a good catch, and good crops

afterwards. If any one, as h'e travels through the State, is careful

to observe, he will see a large proportion of our best grass lands

lying waste
; they neither produce a growth of wood nor a

growth of grass, but merely serve as a range for cattle when

there is a drouth. We must resort to these places, ditch them,

haul what we take from the ditches to our barns and use it to help

increase the amount of dressing.

If any one asks, What shall we sell, if neither hay, potatoes nor

oats ? I answer, sell butter, cheese, calves, beef, pork and pigs.

Then the crops are all consumed upon the farm, everything is

made to contribute to the supply of manure. After any farmer

has tried dairying, he will be very loth to fall back upon the

skinning process again, As farmers, we must look to the condition

of our farms, and see that (he fertility is kept up. If we do so,

although our barns may be empty now, we shall see them well-

filled again, and our stock again looking plump and sleek.

Mr. Silvanus Poor of Andover. My farm is what is called

an interval farm, that is to say, most of the hay is cut on what is

known with us as interval, or on swampy land, and contains one

hundred and fifty acres.

When the town was lotted, nothing was called interval that

was not dry enough to plow and cultivate, and was covered with

hard wood, elm, maple, beech, birch, oak, &c, intermixed, in

some cases, with spruce, pine and hemlock.

The upland, as a general thing, is from twenty to seventy-five

feet higher than the interval, and in most places the banks are

steep and curved, as though formed by the washing of the river.

*At the foot of these banks there is a belt of swampy land, from

ten to fifty rods wide, generally composed of a deep black mud.

This is kept very wet and soft by the water that makes out at the

foot of the ridges, so much so that none of our domestic animals

ever attempted to cross it. For many years such land was not

considered worth clearing, and in many places they are not
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cleared yet. On my farm this swampy land had been cleared in a

measure by taking off the wood to burn at the house, &c, and

then suffered to grow up to bushes.

My farm contained a large amount of such swampy land. I

had several acres in a body lying between my house and inter-

val that I wanted to improve. After taking oil' the bushes,

which cost seven dollars per acre, I dug a ditch through it in the

best place to drain it, from three to four feet deep, and three feet

wide at the top, at about right angles with the banks of the up-

land. This main ditch was left open until all the rest were fin-

ished. I then dug two others, one on each side of the main ditch,

at about right angles with it and about the same size and depth,

near the ridge, in the best place to receive the spring and surface

water. In these, for want of draining tile, I used, for one side,

small poles, (ash and cedar), beginning, in all cases, at the upper

end to lay my drain, being careful to keep the water course cle ir.

On the other side, I used brick and flat stones. After making

them comparatively tight, I fdled in with' coarse sand or gravel to

within eight or ten inches of the surface, so as not to disturb the

sand with the plow when plowing. This method takes not oidy

the spring, but the surface water readily. But this did not fully

accomplish my object, for I found springy places on both sides of

my side ditches
;

I then dug two other side ditches parallel with

the first ones, and not finding much water, I filled them at once

with-'coarse gravel from the bottom to near the surface, and found

that they took the surface water readily, but did not drain my land

sufficiently ;
I then dug smaller ditches

(
but about the same depth )

from the side drains to wherever I found a spring on the ground.

These I filled at once with coarse gravel, as before described, unless

there was too great a flow of water—in that case, I laid underdrains,

and filled as before. In this way my object was accomplished, and

I can now raise on land that was worthless and barren for good

crops
—corn, potatoes, turnips, wheat, barley and oats, and the

best of English hay, and get large crops. Since then, I have

done more at improving the same kind of land on other parts of

the farm, and have learned something from experience.

Now, I dig the main ditch in the best place to drain the land,

and sometimes more than six feet deep,—it being very important

to have the main ditch deep enough to thoroughly drain. I then

make side ditches from my main ditch to wherever I find a spring

or very wet place. These ditches I fill, as before described, using
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judgment as to whether an underdrain is required, or whether the

coarse sand will answer alone. I prefer to use sand from a sand-

beach at the river, as water passes through it readily. After

draining such land, and it becomes settled and comparatively

hard, I find it for my interest to plow and cultivate it, for the pur-

pose of improving the qualify, as well as the quantify of the hay.

Farmers attempting such work must not be discouraged if it is

expensive, nor if it takes several years to make it productive. It

certainly will pay by and by. There is an acid, or something of

the kind, in most of such cold, mucky land, that is injurious to

vegetation ;
but exposure to the atmosphere will remove it, al-

though sometimes it takes several years.

For instance,—I had a small piece of swampy land, lying at the

foot of the bank, so wet and soft that I couid run a small pole into

it eight and ten feet very easily. After taking off the bushes, &c,
and ditching near the ridge so as to take away the spring water, I

sowed herdsgrass and fowl meadow seed, but it would not pro-

duce anything of value ;"
I then top-dressed, and sowed on seed

with the same result
;
the seed sprouted and came up, but it soon

withered and died. This was the second year after ditching. I

supposed I knew why the grass would not grow, and let the land

lie. The fourth year fowl meadow began to grow, and the fifth

year, I had a heavy crop of herdsgrass and fowl meadow, and the

land has produced bountifully ever since, which is seven or eight

years.

The same is troe with some muck used as a fertilizer. Much

depends upon the location and surroundings of a muck bed. For

immediate use, as a fertilizer, muck taken from a bed or swamp
mostly surrounded by black growth, and no stream running

through it, is almost worthless, except as an absorbant, until it

has had the action of the atmosphere and frost for a year or so

after it is taken out. On the other hand, muck from a bed sur-

rounded mostly with hard wood growth and near a stream, makes

quite a good fertilizer for some land as soon as applied. But the

best way to use muck, is to put it dry into the barn-yard, hog

pen, &c, for an absorbant.

Much good is derived b}
T

mixing soils, if properly done. The

most luxuriant growth of hay 1 ever saw was produced by mixing

very fine sand and clay together in about equal parts, and spread-

ing the mixture on coarse gravel underlaid by clay. Neither of

the materials separately would have produced a single blade of
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grass. The same is true in regard to top-dressing, almost any-

thing spread on grass land will improve the crop,
—the better the

material, the better the result; bnt one cannot raise a good quality

of hay on a cold, wet soil, without first ditching and taking oil' the

water. I find in ditching my mucky land, that the water does not

mix with the muck. If water gets on a muck bed it remains a

long time, unless taken away by ditching or evaporation. It will

not readily soak through the mud
;
hence the necessity of keeping

out spring waiter. I can dig muck in wet weather as well as in

dry, if the surface water is kept out of the way. I also find all

my muck beds underlaid with a very fine bluish compact sand,

filled more or less with small particles of charcoal. This stratum

of sand is from six to eighteen inches thick, and often so hard as to

require a pick to remove it, and is almost impervious to water.

In some places, much of the time and labor expended in ditch-

ing, may be saved by digging through this stratum of find sand,

and letting the water up that had to find vent in other places many
rods away. I have a low, sunken swamp, on the upland near my
buildings, of six or eight acres. A small brook ran into it, but

there was no channel through, and it was always very wet. It

was surrounded by a growth of evergreens. At the lower end I

built a dam sufficiently high to flow the whole, and covered it with

water, and kept it so five or six years, until all the growth was

killed. After taking off. the timber, wood, &c, (cutting close to

the ice,) I drew off the water, and in a few years the bog cran-

berry came in and covered most of the swamp, producing abun-

dantly. Water moss then came in and grew eight and ten inches

high, and covered most of the swamp. I let it remain in that con-

dition for several years. Then, wanting to get muck from the

upper end, but being unable on account of its wetness, I dug a,

ditch through it lengthwise three feet deep, connecting it with the

brook above, which thoroughly drained one-half of the swamp,

(no springs coming in from that side.) The cranberries and moss

soon died out on the dry side, and alders, willows, &c, began to

come in, but grew slowly for three or four years. Then the foli-

age put on a new color, and wherever permitted to remain have

grown very rapidly since. On the wet side of the ditch, which is

quite springy, the cranberries and moss continue to grow, and

bushes are working in slowly. I find the same acid to contend

with as in the cold, wet land adjoining my interval.

I now have a very good and convenient muck bed on "the dry
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side, and the muck is of good quality ; where 1 take out tlio muck

grass works in easily and grows well. I also find the same

stratum of dark fine sand mixed with charcoal in the swamp on

the upland as I did on the interval, and it produces well after

plowing. Oats and barley grow well and yield bountifully, but

the straw is weak and liable to lodge. «

The average cost of ditching is about twenty-five cents per rod
;

for filling with sand alone the expense is about the same with me
;

much depends on the distance one has to draw
tli£

sand. Cov-

ered drains are more expensive
—much depending on the material

used for the drain.

Hon. D. II. Thing of Mt. Vernon, followed with an address on

what he termed "
Stick-to-it-iveness," graphically portraying the

advantages of remaining by the old homestead in spite of dis-

couraging seasons, and the rewards of perseverance in well-doing,

which was received with great favor, and closed the exercises of

the evening. ,

THIRD DAY.

Thursday, January 25, 1872.

The Board re-assembled at 10 o'clock, when an Address was

delivered by T. S.,Gold, Esq., Secretary of the Connecticut State

Board of Agriculture, on

The Production of Milk.

Mr. Gold. Mr. President and Gentlemen:—The successful pro-

duction of milk depends almost entirely upon the grass crop for

its great foundation. There is no section of country where milk

can be produced extensively and profitably except where grass

thrives. We are obliged in some cases to obtain milk for a par-

ticular purpose where grass is not the natural product, but we do

it under great difficulties. Where grass is the main dependence

we are often obliged, by the particular character of the season or

other circumstances, to call in other substances, but after all,

grass must be the main dependence, either as green grass or after

being dried. With either of these in abundance milk can be pro-

duced of the finest quality anil in the greatest profusion. It is

foreign to my purpose to expend very much time upon the subject

of feeding as a means of producing milk, yet we are all aware of

the fact, and I lay it down as an established principle, that the

quantity and quality of the milk will depend very largely upon
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the character and the quantity of the food employed. Most con-

clusive experiments, conducted by Mr. Horsfall, in England, upon
this subject, have recently been presented through the agricultural

press. Mr. Horsfall's conclusions are, that with the proper food,

proper conditions of temperature, and other circumstances being

taken, into account, as good butter, and as full returns can be

secured in the winter as at any other season of the year.

In producing milk for different purposes, we must consult the

different conditions required to be fulfilled. If we wish to make

milk for cheese alone, it is our object to make milk when we
can make it cheapest. In cheese dairies, beginning in the spring
and running through to autumn, leaving the cows three or four

months to recuperate, and to pass along without giving milk, is

considered as the most economical system. If you make butter,

you are encouraged to extend the time of milking by employing
extra food, and to protract it even into the winter. As it is

demanded for family use or for market, you are obliged to furnish

a supply throughout the whole of the year, and an* entirely differ-

ent system of feeding, and a different class of animals, and another

form of management, are required 'to accomplish this result. The

subject came up with regard to close feeding of pastures yester-

day, and changing stock from field to field.

There are some things to be said on both sides of that subject,

but still I may present some facts upon it. For feeding beef cat-

tle, high pastures seem to be desirable, and that the grass should

get considerable growth ;
but for the production of milk, short

pastures are considered to be desirable. Short, fresh, close grass
will give you more milk than where you allow the clumps of

grass to run up and obtain considerable firmness and size. And

especially is this grass more productive in milk when it is fresh
;

when it is green, as was said here the other night, than when it is

allowed to grow to considerable height, so that it is white or

yellow below, and has become sour by reason of moist weather.

Even with the most abundant pasture, 1 have noticed our cows fall

off when there comes a warm, sultry, damp time, in which the

grass in the pastures is growing most luxuriantly, and there is a

great abundance of food, because it becomes soured by getting

too rank
;

it gets ahead of the cows. That is by no means a de-

sirable condition for dairy pastures.

With regard to the changing of stock, there are reasons why it

is desirable to change. The manure is more evenly distributed
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upon your farm, and you can control the feeding of certain cold,

wet lands more perfectly where you change your stock from one

field to another. But the amount of milk produced as shown by
the pail, and the amount of butter and cheese produced from the

cows, is claimed, and I believe admitted, to be greater where they

can have as nearly as possible the entire range which they are

allowed to have during the whole season. Some of our best

farmers adopt the system of two pastures, a night pasture, and a

day pasture only. Now, the quiet condition that those animals

assume is wonderful; they accept the condition of things; they go
down into the low land or swamp, and fill up down there in part,

and part of the time they graze upon the dry lands. They do it

every day. They seek some of those coarse grasses ; they seem

to like to rasp their throats, as was said yesterday, with some-

thing coarse, while they are also partaking of the finer grasses.

It seems, on the whole, I think, to be admitted, that you save

fencing, you save in the quiet of the cows, and in the produce of
l

the milk, by letting them have as large a range as you design for

them, rather than to change them from one field to another. I

started in my farming with the idea that I would do better than

the old custom
;

I would change my dairy. My fields were well

enclosed and provided with water, and 1 was enabled to do it. I

turned my cows into a field of fine flush growth the first of June,

and the first two or three days they ate too much
;
the next two

or three days they were just right ; gave a full flow of milk, and all

comfortable. The next two days,
—suppose a field lasting about

a week,—they began to be uneasy ; they were looking out for

fresh pasturage. The result was, when they were turned into a

new field they again ate too much. Seeing my neighbors pursu-

ing a different course, altheugh I did not believe was just right,

I have been induced so far as possible to adopt it. I grant that

the manure is not so well distributed ; they will have favorite

lying places, favorite places of resort, so that some of the pastures

will be deprived of what should be dropped upon them to fertilize.

We all notice a very great difference in the quality as well as the

quantity of the milk produced when our cows are in one field, and

When they are in another. No matter in what field our animals

are kept, we cannot go back of this ;
there is something in the

animals, feed them as we may, that tells in the milkpail, and in

the churn
;
and here we come to a point which I propose particu-

larly to call to your notice.
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This difference in cows is found most commonly among what

are called the native herds
; that is, those that have been bred in

this country from its earliest settlement, and mixed with the dif-

ferent animals that may have been introduced. You know there

are no such animals as native cows
; they were all introduced

bere from Europe ;
but what is called native stock was introduced

bo long ago that we have lost all knowledge of their history, and

they have been mingled with every herd that has since been intro-

duced, so that they present some of the best and some of the

poorest and worst qualities possessed by any neat stock. We
have a great many farmers who say,

"
I care nothing about your

Shorthorns, or your Ayshires, or your Jerseys ; just give me a good
native cow, I can match her against anything anywhere ;

I know
she will give more milk than anything you can produce." Well,

the knowledge these men have of native stock has extended over

thousands of native cows. To match that knowledge, they have

known perhaps fifty or one hundred thoroughbred animals of some

breed. They have had some acquaintance with these, and with

this limited range of knowledge, they will insist that the natives

are superior to any thoroughbred stock that was ever raised. I

have explained why they have imbibed such an opinion.

Some of our native breed have sprung from as good animals,

doubtless, as any of our thoroughbred stock, and we find every-

where the report of some native cow that is doing remarkably
well

;
but even with the small number of thoroughbreds, those ani-

mals can be more than matched. You have cows that give very
rich milk, and that make butter readily when the cream is churned

;

you have cows that give high colored milk
; you have cows that

give skim milk, as you call it, among your natives
;
and now a

man attempts to breed from his native stock. He is confident that

he may reject all your high-priced thoroughbreds ;
he will pay no

such price for an Ayshire, or a Devon, or a Shorthorn
;
but he will

breed from the native stock. He selects his herd of native cows,

and with a native bull he makes the experiment. What is the

result ? It has been tried hundreds of times, over and over again,

and the result is always a failure. Take the example of a herd of

cows running back twenty-five years, bred up successively and

uniformly ; give them more time, if you please, fifty years, or any

length of time that we are likely to pursue an agricultural enter-

prise in these days, and it has universally proved a failure. The

strains of blood which have been united in producing these good
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native animals have been so intermingled with bad strains and

conflicting strains of blood, that the result is always uncertain.

A good native cow is a chance production, and the attempt to breed

from that class of stock with any certainty, has always proved a

failure. We have an old English adage which comes in here:
' A good cow may have a bad calf." That is directly in contra-

diction to the adage that controls us in breeding, that " Like

begets like."

Before speaking upon the different breeds of cattle particularly,

I would allude to the different kinds of milk desirable for different

purposes. There are fou/ objects for which we make milk—for

cheese, for butter, for market, and for famity use
;
and all to a

certain extent admit, and even demand, a different kind of animal,

producing either a different quality of milk, or in some wa^y. pro-

ducing it in a different manner; perhaps merely protracting the

season of yielding milk. For market, we demand an abundant

quantity of milk
;
we want good milk, but it is not desirable that

the cream should separate readily, but otherwise
;;
that the cream

may remain suspended in the milk is the most desirable quality in

market milk. To attain this object, we take pains in curing it for

market. The milk is cooled and stirred immediately when it

comes from the cow, for the express purpose of disseminating

and retaining the cream through the whole substance of the milk
;

that is one of the objects of curing. Now, if we can find a kind

of milk that answers that purpose more particularly, that docs not

as naturally separate into cream and skim milk, that kind is better

for market purposes than such as separates more readily. It is

also better for cheese. One of the great difficulties in the manu-

facture of cheese consists in the trouble experienced in dissemi-

nating the cream through the body of the milk. It has always
been a contested point among cheese makers, whether, when

cream was once separated, they could get it back again into the

substance of the milk, and so into the cheese. They disagree

about that continually and everywhere. It is not a settled ques-
tion

;
some claim that they can. I think it is rather by a happy

entanglement of the particles of the cream with the curd, than by
the perfect dissemination of it through the milk that this is secured ;

and that if it has once been separated it never can be again so per-

fectly united in the curd
;
but by a happy process of manufacture,

it may be entangled to a certain extent and retained. But you
want milk that will not readily throw up its cream

;
that will hold
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it suspended through its body, both for market and for cheese

making. For family use, you want a milk that is very rich in all

the properties of milk, if you desire the best for your family ;
and

there are scores of farmers who like to keep as good as they sell,

though they are very often charged with selling everything they

can and living on the rest; but really, we like to have as good as

we sell to consume, and those who keep but a single cow or two

are very anxious to get the best article of milk. I believe that

here we 'find a very great difference in cows; some will give a

milk that is rich in all its properties, where the cream is immedi-

ately separated from the milk, though the test of richness in our

families, I would say, is more generally decided by the amount of

cream and butter that the milk will make
; they do not appreciate

that there is any other richness in milk except the cream and but-

ter
; but there are other properties in milk that are as highly

important and valuable perhaps for family use as the amount of

butter that the milk will make
;
and therefore I say, that there are

varieties of milk that are especially adapted to family use, that

may not be in the highest degree adapted to the production of

butter
;
milk that is* rich in all its constituents, butter, caseine or

curd, and sugar, and all those properties may be in some varieties

in a higher degree than in others.

Then we come to the question of butter making ;
to the cow

best adapted to the making of butter." Here we want a milk rich

not only in butter, but one that will readily and easily throw up

its cream
;

in which the separation is rapid, and from which the

cream will readily form butter; and which in its color and flavor

shall be just adapted to the demands of the market, I will not say

in the highest degree the best, for there is a difference of opinion

about that, but upon one point there is no difference of opinion ;

the highest price in the market settles the money value of certain

breeds of stock as butter producers.

Now we come to a consideration of the different breeds of stock;

for I claim that in these different breeds we have animals adapted

to each of these wants in a very high degree, and they can be

drebos that with a good degree of certainty their produce will

answer onij expectations. First, Shorthorns or Durhams. They
are of fiue size and symmetry of form, and always attract our

admiration. It is claimed by their advocates that there are milk-

ing famili s Shorthorns with strains of blood that produce large

qnautities of milk. It is doubtless true ;
I am willing to grant
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that; but generally they have been bred for the purposes of a beef

producing animal. That is the main object, that is their history

in a long succession of generations; and this has been, this is,

their crowning excellence, and to hope to find among the Short-

horns, as a breed, animals tha't develop all the milking properties

in the highest degree, is not to be expected. Their cream and

butter, os a rule, are wauting in color
;
their milk, as a rule, does

not compare in richness with that of some of the smaller breeds
;

and it is only in the most luxuriant pasturage, fine level lands,

where they can fill themselves without the labor and difficulty of

climbing hills, where they can lie quietly in most luxuriant past-

ures that the Shorthorn lays on flesh and thrives, and there, un-

doubtedly, especially if beef production is the object, and in some

cases, 1 admit, as a butter animal, the Shorthorns and their grades
are desirable. But in Connecticut, there are lew sections adapted

to^this race, and I imagine that Maine has few sections in which

this would be the most desirable animal for your farmers to breed.

The Devons come next on my list. The value of the Devons

forj working oxen is admitted everywhere. Their kindness, the

ease with which they are broken to the yoke, their intelligence,

the certainty with which you can breed them, so that they will

be just alike, just like two peas from a pod, or more than two

from a pod, if 3
?ou have more Devons, is a great point in their

favor among those who would breed steers. Their activity as

workers is unsurpassed, and in breeding for this object, and for

beef qualities, upon a somewhat thin soil, or hilly locations, they
are unsurpassed, even by the Shorthorns. The milking properties

of that breed have in a good degree been lost sight of, and it is an

exception to find a family of Devons that are great milkers. Such

exceptional cases are on record
;
and the quality of the Devon

milk in all its properties, for butter, for the amount of casine or

curd that it contains, and sugar of milk, is admitted, I believe, to

be equal, if not superior, to that produced by any other breed.

The color communicated to the milk by a large proportion of

Devon animals is sufficient to give character to the milk of a cer-

tain locality. In my own neighborhood, from one station, we are

sending milk to New York ;
we send, in the height of the season,

about one hundred cans of forty quarts each a day from that sta-

tion, and it is reported that our milk is of a better color than that

from any other station on the Housatonic railroad. We have

more Devon stock, more Devon blood mingled with our herds of
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cows there, than at any other place with which I am acquainted

on that road ;
and I attribute that quality to the mixture of the

Devon blood, rather than to the character of our pasturage, though

I think a good deal of the pasturage of those hills, as having some-

thing to do with the results. I would remark here, that there are

no ,1 inimals, to my knowledge, in any of the herds that send

milk to N< w York. The Devons would have to yield the palm for

color when the Jersey comes on the ground ;
but among other

breeds of cattle, we claim fine color and fine body for the Devon

milk, and the quality of the butter is not a whit inferior to that

made from the finest Jersey, although that bears such a price as

throws Devon butter into the shade. But that is another ques-

tion ;
the intrinsic value of the product I am now speaking of in

the Devons. With regard to the milking qualities of the Devons,

all the females are not to be classed among "tea-cup cows," as

they have been sometimes. Lieut. Governor Hyde, who is an ex-

tensive breeder of Devons, recently informed me that at the

Massachusetts Agricultural College, they are now testing the four

leading breeds, Shorthorns, Devons, Ayshires, and Jerseys, as

milk producers. He had sent some of his stock there, and they

had informed him that at present the Devons are leading as milk

producers. As to the richness of Devon milk, the stories con-

nected with milk in mauy respects have somewhat of a fishy odor,

as it is said. We have a i-ecord of the amount of butter produced

from a given quantity of Devon milk, and although we receive it

from unquestioned authority, still it is rather incredible. I will

give my authority. Mr. J. N. Blakeslee of Watertown, Conn.,

who is a breeder of Devons, states that in the autumn, his son,

after feeding a Devon cow upon pumpkins freely, took her milk

and set it by itself, carefully saved the cream and churned the

butter, and the product was one pound of butter to 3.66 quarts of

milk. Probably they were milk quarts, because this experiment

was conducted some years ago, when milk quarts were more in

fashion than they are now.

Mr. Parris. How do you compare the Devon oxen with the

Durham in point of strength and work ?

Mr. Gold. You cannot get as much weight in a pair of Devons,

on a given surface of space, as you can in a pair of Durhams. In

our quarries in Middle Haddam, Conn., where they use over one

hundred yoke of oxen all the time, feeding them on grain, they

want high grade Durhams; they want the heaviest cattle they can

9
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get, so that they can bring great weight in a limited space, and

put that weight right on to a rock and go along; that is what

they use them for. They do not want Devons there. Their cattle

are all of this heaviest class. But for our country farm work in

Connecticut, we want the Devons. They will travel further, they

will plow more, the}
7 will draw a cart anywhere with a load as big

as ought to be put on a cart, they will climb our hills, and they

will do any amount of farm work. A pair of Devons will do more

than a pair of Shorthorns that will weigh a thousand pounds more,

and we think it does not cost so much to keep them. Certainly

they will go round and gather up their living and be fat upon

rocky fields, where the Shorthorns will not. But when they want

cattle to put into these quarries, and give them all the grain they

can eat every day for a year, so that when they stop working them

they go at once to the shambles, they want a different class of

stock. High grade Shorthorns are bred expressly, in the valley

of the Connecticut, to supply those quarries.

1 have been repeatedly called upon by friends in cities to furnish

them with a cow that would give good milk for family use. They
were not particular about the quantity, but they wanted good
milk. 1 have met that demand satisfactorily by going to a neigh-

bor and getting a high grade Devon. The problem has been satis-

factorily solved ; they have always been satisfied with the milk

produced by such an animal.

We next come to the Ayrshires. These have been bred for a

long period in Scotland upon hard hill pastures, for the express

purpose of producing milk for the making of cheese. They are

not a large breed
; they are hardy, but the quality of their milk,

when tested for butter making, does not compare favorably with

that of the Jerseys. The cream does not so readily separate from

the milk as in the Jersey, but the richness exists in the milk. It

is rich in all the constituents of milk, and they seem particularly

adapted to the production of milk for cheese and for market. Few
owners of Ayrshires claim excellence for them as butter makers,

though there are some cases on record which show a good yield in

that direction ;
but their record as milk producers is perfectly

astonishing. 1 have in memory one cow which appears in the last

Ayrshire herd-book—"lied Rose"—I forget her owner and her

number,—she was a small cow, (the Ayrshires are all small,) that

gave 84 pounds of milk in a single day, and her average for some

two months was 67 pounds a day. Eighty-four pounds is as near
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forty-two quarts, wiuc quarts, as you can make it. Milk is now

measured by wine quarts.

There are other examples given of Ayrshire cows. At the fii\st

exhibition of the New England Agricultural Society, there were

some Ayrshires exhibited from Maine whose record was very re-

markable indeed, considering the size of the animal. You have a

small animal
;
about eight hundred pounds live weight.gives you

a pretty respectable Ayrshire cow
;
and it is claimed, and I believe

undisputed, that for the amount of food consumed, the Ayrshire

will give more milk than any other breed of cattle.

I will now pass to the -fourth class—the Jerseys. The Jerseys

are a breed long established in the Channel Islands, lying between

England and France. They are sometimes called "Aldernays,"

but the proper name is Jerseys, and that embraces all those ani-

mals which are brought from those islands. There is another little

island, Guernsey, which differs a little in the character of its animals,

but they have one general class of characteristics. They are a

small, fine-boned, fine-limbed, and rather nervous and excitable

breed of animals, but their leading characteristic is the exceeding

richness, most people say, of their milk; but I say, the richness of

the color of their milk. It has been laid down as a rule by some

writers, that the Jersey milk, although its richness was claimed

to be so great, was no richer actually than the Ayrshire or the

Devon. I would hardly assert that, but I do assert that a large

part of its apparent richness is due to the exceeding richness of

color and the fact that the cream so readily and perfectly sepa-

rates from the milk. Jersey skim milk is almost always of poor

quality ;
it is the poorest kind of skim milk; while the Devon skim

milk is claimed to be as good as the new milk of other breeds for

ordinary household purposes. I have spoken of the price obtained

for Jersey butter as a fancy one. I believe it is on record, and

not to be disputed, that Mr. Sargent of Brookline, Massachusetts,

sold his whole product of butter the past year to a dealer in

Boston at $1.15 a pound, and that he sells it to his customers at

$1.25; and they are satisfied and glad to get it at that. Other

Jersey breeders have to be satisfied with 75 cents per pound, and

so on until you come down to the common price which farmers

get, twenty-five to thirty or forty cents a pound, just as the

quality or the reputation of the dairy may be.

Now, setting aside this fancy value, the Jerseys, for the high

color which they impart to their milk, seem to be worthy of intro-
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duction, in part, at least, into every herd where butter-making
1

is

followed, to give, at least, color to the butter. This is the universal

advice, I believe, upon that subject. While they lack somewhat iu

hardiness, while their extreme nervousness and somewhat fidgety

nature makes them not the most pleasant animals to herd with

others, a high grade Jersey will so improve the richness of the

color of your butter, that they should have a place in every herd

designed for its manufacture. As a butter cow, in the vicinity of

cities, where they can have nice care, and as a pretty object to be

petted, they are in great favor, and pay their breeders high prices

for raising them
;
but as farm stock, except for the purpose of

giving color to the butter, they can hardly be commended, or for

the especial purpose of butter-making, to meet this fancy demand.

I have gone over the ground now with regard to the merits of

these different breeds, and every farmer must choose for himself,

for his own wants, for his own neighborhood, his own soils, which

class of these animals it is most desirable for him to obtain. And
here comes up another point, which is the power of transmission

of the qualities which any animal may possess to its progeny. I

have said, with regard to the natives, that this power of trans-

mitting their properties, with any tolerable degree of uniformity

or certainty, was not possessed by them
;
but there are breeds of

animals, there are families of animals, that possess the power of

transmitting their qualities to their progeny in a very high degree
and with great uniformity and certainty ;

and that is true of every
one of those classes of which I have spoken. They have been

bred for centuries with one single object in view in each case, and

that has been kept uppermost all the time, until it has become an

established habit with them. You may have accidentally an A}Tr-

shire that is not famous for milk, or you may have a Jersey that is

wanting in the peculiar characteristics of that breed, but they are

very rare exceptions indeed. They breed like their dams, like

their sires, with a good degree of certainty, and it is only by

breeding from such stock that you can hope to secure a superior

herd of animals. The best farmers in the world, those who pur-

sue a system of " stick-to-it-iveness" far surpassing anything ever

adopted in this country, have been sticking to these breeds for

more than a hundred years, or back to the earliest records, right

along; they have stuck close to one object, until they have secured

the power in their animals of transmitting their good qualities to

their progeny. Now, the value of an animal for breeding purposes
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does not depend so much upon the actual merits of that animal, as

it does upon his power of transmitting his good qualities to his

progeny. It is true, his bad qualities are also transmissible, but

an animal that belongs to one of these thoroughbred classes has

greater power, although he may be a failure in some respects, of

transmitting the good qualities of that breed in a high degree to

his progeny, than even a superior animal that may have some

taint of inferior blood in his ancestry. Hence, in building up a

herd of animals, it is now announced as an established fact in

breeding, one that you cannot gainsay, nor get around, that if you
wish to improve your herds in any particular, you must obtain a

thoroughbred bull of that class of animals that possesses those

qualities which you desire in the highest degree, and continue

to breed from that stock. That rule is laid down without any
fear of contradiction. Now, if you want to build up a breed

for butter-making, you will introduce the Jersej^s. If you want

milk for cheese or for sending to market, you cannot do better

than to take the Ayrshires. If you want to breed oxen for farm

use, and cows that will produce an excellent quality of milk for

all purposes, you cannot do better than to take the Devons. And

if beef is your object, early maturity, fine growth, a class of ani-

mals that will make the most pounds of flesh on what they con-

sume, the habit of the Shorthorn is such that you cannot do better

than to take the Shorthorn, if you have plenty of feed for them.

There is one other consideration in regard to the Shorthorn

as a dairy animal, that I would call to your notice. The grade

calves from Shorthorns are almost universally large. If fow want

to make veal, that is an object. For early sale to the butcher it

is very important that calves when they are dropped should weigh

something like 100 pounds. It is a good start to get an animal of

that size, and they will grow right along. But if your object is

merely milk and you purpose to dispose of most of your calves as

they do in most dairy districts by the process called "
deaconing ,J

you want to rear a calf that will make the least drain upon the

system of the cow, that is, require the least draught to support it
;

and with the Ayrshires, the Jerseys or the Devons, you will secure

such an animal. Not only are the thoroughbred calves of these

breeds small, but they are so small that your farm help will often

tell you that they are not worth raising. I have been met a great

many times with such a statement as this: "That little Devon

calf you have got there will never amount to any thing, it is of no
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use to keep him." I am told the same thing with regard to the

Ayrshire calves. The grade calves are larger than the pure bloods,

but all the grades of these crosses are small in comparison with

the grade Shorthorns. If you want to make as light a drain as

possible upon your herds in that direction, it is certainly a very

great saving to adopt such animals, rather thau the common run

of native stock, of which you never know what the produce will

be.

I have little further to say, except to insist once and again upon
this power of transmission of their good qualities in thoroughbred
animals as stronger than the power of transmitting their bad qual-

ities. If they have any faults, they are not as sure to be trans-

mitted as their good qualities. Take these principles to guide

you, and you can build up a herd that will be continually improv-

ing in the desired direction.

Mr. Hersey of Lincoln. There have been some Dutch cattle

imported into this State this year, and I am aware that Mr.

Chenery of Massachusetts, has been importing Dutch cattle into

that State for several years. They have not been extensively

used yet. I see by the record of the New England Fair this year
that there were some full-blooded Dutch cattle sold by Mr.

Chenery at that Fair at a very high price
—a great deal higher

than any others that were sold at auction. I would like to ask if

the gentleman has any information in regard to that breed.

Mr. Gold. My knowledge is confined entirely to seeing those

animals on exhibition, and from what I sec in the reports that are

circulated in regard to them. They are doubtless, some of them,

enormous milkers, but they must be also enormous consumers of

food. They are very large, and generally rather coarse in their

forms, indicating not the finest organization, nor well adapted to

give the highest returns for the amount of food consumed. The

quality of the milk of the larger animals is considered to be inferior

to that of the smaller ones, and Mr. Flint goes so far as to say
that there is a regular gradation in the quality of the milk and

when you get down to the Brittanys, which he has inported (those

little animals three feet high;
"
cowlets," some call them, not

cows) the milk is as much superior in richness to the milk of the

Jerseys as the Brittanys are smaller than the Jerseys ;
that the

size of a breed indicates in a good degree the richness of the milk.

Taking that view, the Dutch cattle would stand at one end of the

scale, and the Brittanys at the other.
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Mr. Parris. There is one breed of cattle that I should be very

glad to hear the gentleman's opinion about, if he has had any

experience with them
;

I mean the Ilerefords, which are regarded

in some parts of our State as being the first breed of cattle.

Mr. Gold. 1 have had no personal experience with the Ilere-

fords. In my remarks I have confined myself almost entirely to

my own personal experience. I have bred Shorthorns, Devons

and Ayrshires, and their grades; I have not bred Jerse3
rs. As

for the Herefords, they are celebrated as beef-producing animals

rather than as milkers.

I would remark, that in the valley of the Connecticut, there has

long been bred a family as it was supposed of Shorthorns, grade

Durhams, in fact, that were famous milkers. They were admit-

ted into the first edition of the old Shorthorn herdbook as thor-

oughbred Shorthorns. I owned one of these cows She gave,
before I owned her, thirty-six quarts of milk a day, and made

eighteen pounds of butter a week. More recent discoveries hare

proved that on one side that class of animals were descended from

the Ayrshires, and they have been excluded from the Shorthorn

herdbook. Still, they did more to establish the milking quality of

the Shorthorns and their reputation in the valley of the Connecti-

cut, probably, than anything else.

Mr. Peirce. Is the Ayrshire cow better adapted to wettish

pastures, of which we have a great deal in Maine, than other

cattle ?

Mr. Gold. It is claimed and admitted, that the Ayrshire is one

of the most hardy breeds of cattle that exist
; they will bear as

much neglect, ill-treatment and abuse as the native stock, although

they thrive better if they have good keeping. You can only

expect the highest result from any breed when you place them in

the most favorable conditions. But still if you have a place where

you want hardy animals the Ayrshires are as well adapted to it as

any other.

Mr. Goodale. I would inquire of Mr. Gold if, in his description

of Shorthorns as a milking breed, he based his remarks, as I sup-

posed he did, on their general character throughout the country,

or whether he took into consideration anything exceptional with

regard to the history of the breed in this State ?

Mr. Gold. I based my remarks solely upon the general history
and reputation of the breed throughout the country. 1 remarked

that we had some families of Shorthorns that were claimed to be
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good milkers that have been bred with this object, and with a

good degree of success. But in many cases the calf has been

worth more than the milk, and therefore it has been the object to

get as many calves in a period of years as they could from an

animal, and the milking properties have been in such cases thrown

out of sight. Dry up your cow and have another calf; twelve

calves in ten years ;
of course you will breed out the milking

properties of your herd in that way if you follow it up.

Sec. Goodale. Mr. Gold's statement regarding the milking

properties of the Shorthorns, as a breed, is undoubtedly quite cor-

rect. Yet there is ground for the belief that milking properties

attach to the animals of that breed, generally, in Maine, to a

degree considerably beyond what holds true in many other sec-

tions. I am satisfied of the fact from personal observation, nor is

it difficult to account for it. The very first thoroughbred Durham,

as they were formerly called, brought into this State was "
Young

Denton," a bull imported by Mr. Williams of Northboro', Mass.,

in 1817, more than half a century ago, and before milking proper-

ties had been " bred out " from the breed. This animal was bred

by Mr. Wethereli of Leicestershire, and was sired by "Denton/'

he by "Comet," Comet by the famous "Favorite," and so back

to
"
Ilubback," familiarly known as the father of Shorthorns.

Uis stock proved remarkable milkers. After some years service in
'

Massachusetts, he was presented by Mr. Williams to the late Dr.

E. llolmes, and was kept, first in Gardiner, then in Livermore and

afterwards in Somerset county, where he died of old age in 1830.

The next full blood was "Jupiter" which was introduced not

much later by Mr Davis of Augusta, together with two full blood

cows, which were sired by the famous "
Coelebs," the same with

which Col. Jacques began his "
Creampot

" breed. Jupiter's

stock were also excellent milkers. Subsequently, Col. Greene,

Sanford Howard and others, brought in milking strains of the

same breed, and from that day to this I believe that special care

has been almost uniformly exercised by breeders to retain as far as

possible, in, the animals brought hither, the milking iliaracters

which all acknowledge to have been possessed by this breed, in

olden time as a common inheritance. It is very natural and

proper that this should have been done, for we cannot compete with

some other sections in the growth of animals for beef alone, while

we have grazing lands from which we can profitably produce milk

and butter and cheese in connexion with meat.
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Mr. Gould. The very best herd of milkers I have ever seen is

one kept at the Lunatic Asylum at Brattleboro', Vt. The dams

of the present race of cows kept there were carefully selected by

Gov. Holbrook, who is one of the best and most intelligent farmers

I ever met, from what is termed, erroneously, native stock. lie

had been familiar with the cattle of that region, had kept the track

of the best milkers, and selected none but those that were both the

daughters and grand-daughters of superior milkers. With these,

he selected a ball from Mr. Thome's Jierd, containing strong strains

of the " Princess" blood. He has bred from those cows, and they

are the largest milkers I have ever seen among grade cows.

Mr. Goodale. My impression is that if you seek for cows

giving the greatest amount of milk, you will still find them among

large sized grade Shorthorns, and yet Ayrshires have done very

well indeed. I had an Ayrshire which weighed, within a few days

of the time of trial, as she came in. from pasture towards night,

(which was the only time I ever weighed her) 815 lbs.; that cow

gave me 49 lbs. of milk daily for a while, or at the rate of her live

weight in milk in seventeen days. She afterwards went to Massa-

chusetts and may be one to which reference has been made. Her

only fault was, and it is one that I have found occasionally among

Ayrshires, that she was a hard milker.

The gentleman spoke of the Jerseys as being nervous. I have

never noticed that peculiarity with our Jerseys, except among the

males, which are very apt to become vicious at an earlier age than

other bulls. The cows are usually very gentle. Some trouble in

respect to nervousness has been observed among our Ayrshires.

Wherever they receive such treatment as cows should have, they

are perfectly gentle, and there need be no difficulty ;
but if they

are treated as too many milch cows are, they develop a degree of

nervousness and it is nothing to be wondered at.

Mr. Percival of Kennebec. I have listened with a great deal

of pleasure to the remarks of Mr. Gold and others, and they only

confirm me in the opinion that different people in different localities

want different things, and that people in different localities come

to different conclusions. I agree with Mr. Gold in the main, but

I should take some exceptions to his statements, perhaps on

account of my limited knowledge.

Every man should possess intelligence enough, in making his

selection of animals, to know what he wants; what animal is

adapted to his locality ;
what he wants to produce, (I think that
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is the first requisite), and then, whether he Can produce it in his

locality. This gentleman has ranked the several herds of cattle

as he has gone along. I felt, while he was speaking of the butter

qualities of the Shorthorns, that he might find men in Maine, who
would take exceptions, from the fact that breeders here have bred

for different purposes, made their selections when they started for

different objects. They have bred, perhaps, in a different direc-

tion from the men in Connecticut, and of course the results would

be different. Mr. Gold would not recommend the Shorthorns as

butter stock, while the gentleman from New York regarded them

in a different light.

I regard an animal as a machine, possessing certain qualifica-

tions. If you want to manufacture cotton goods, you will not

attempt to do it from wool
;
and you must apply the material

which you manufacture to such machinery as will manufacture

what you want to produce. If you want milk, you must put food

into a machine that will produce milk mainly. If you want to

produce beef, put it into a machine that will produce beef mainly.

Now, if it is possible to get a machine that will produce a number

of articles from the same materials, it may be very desirable to do

so. For instance, you want to produce beef, working oxen, and

milk
;
and a certain proportion of each. Then you want to select

a machine that will convert the material with which you furnish it

into what you want. The main question is, what breed of cattle

will produce just what the farmers of Maine want ? If you want

a little of several things, that is one thing; if you want only one

product, that is another.

The exception which some might take would be here: that some

animals will live and thrive where others will not succeed. It is

a law of nature, that animals require food according to their size,

although there are exceptions to this as there are to all general

rules. No man supposes that a pasture upon which a nice little

Jersey could gather her fill in a few hours, and lie down and be

secreting rich milk, would carry a Shorthorn, girthing seven or

eight feet. Now, let an animal of any of these larger breeds get

food according to its size, and be as happy and contented and lie

down as quietly as the Jersey, the question is, whether that large

animal will not do as well, thrive as well, and pay the owner as

well, or better, for the amount of food consumed, as the smaller

animal.



PRODUCTION OF MILK. 139

Mit. Gould. There are one or two points connected with this

discussion to which I should like to call the attention of farmers

present. Mr. Gold has stated a fact which I never heard before,

and 1 am unable to bring forward any facts either to controvert or

support it. It is a new proposition to me, that it is an advantage

to have milk the cream of which is a long time in rising. If any

person had asked my opinion in regard to it, 1 should have told

him 1 was not bound to give my opinion. If he still pressed me

I should have said that Mr Gold's statement was the reverse of

what I should guess. It is certainly a very important question

in connection with the dairy husbandry of the country.

Now in regard to one or two points which have not been sug-

gested here. My own experience with regard to cows is, that the

soundest mode of judging is by the form of the cow. The form of

the animal which is best adapted for the rapid production of beef

is not the one best adapted for the most rapid production of milk.

So far as my experience has gone, the cow that is best adapted to

.the production of milk is the largest behind. The normal form of

the Ayrshire cow is near that of a carpenter's hand-saw
;
small in

front, growing broader behind. That seems to be the law. In

judging of the capacity for milk production, one of the most im-

portant signs is the development of the vascular system. I look

to that more than to anything else. If I can see the veins stick-

ing out superflcially, and especially if I can see huge milk veins

below, I think it is the best sign that can be had. For an animal

to produce beef, I should not look for such a development of the

vascular system. The first point I should look at would be, to

find that animal which attains the greatest weight in the smallest

relative compass. I believe that law to be universal, and one

which will never fail to guide in the selection of the best animal—
the greatest weight in the smallest relative compass. It will be

found that animals of this kind are the best machines for convert-

ing what is to be eaten,—grass, hay, turnips, meal, or anything

else,
—into meat. Then, in selecting animals for beef, choose such

as have this general characteristic, that expand the most broadly,

where the ribs stick out the most nearly square from the back-

bone. That gives a large lung, and the larger the lung the greater

is the capacity for the assimilation of food.

Another thing is often overlooked. Sometimes these marks will

be found to be illusory. In that case, you will always find a want

of co adaptation of the four stomachs to each other. Every one
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knows that a cow has four distinct stomachs. The first is the

paunch or rumen, which has no chemical influence upon the diges-

tion. It is simply a macerating- paunch; there is no secretion

from its surface. The paunch of the animal must therefore be

adapted to the size which will macerate the food to be digested in

the most perfect manner. After maceration, the cow transfers

from the paunch all the sufficiently macerated matter into the sec-

ond stomach, which is known as the "honey comb," or reticulum.

In that, the macerated food is moulded into small pellets. After

those pellets are thus moulded, the cow has the faculty of regur-

gitating, that is, throwing these pellets upwards and then chewing
them as a cud. After the cud is swallowed, the animal at will

directs it into the third stomach, which butchers know as "the

book" or "many folds," and by anatomists as the omasum*
It is globular in form, and consists of leaves, which you may

turn over like the leaves of a book. If you examine these leaves,

you will find that the exterior portions of them are formed of

minute hooks, something like an old-fashioned card, and as you,

go upward, the sharpness of those claws diminishes, until you
have finally a mere flat, hard surface, where the food is rubbed,

and as it passes onward the cud is pulled apart, entirely disin-

tegrated. It then passes from this stomach into the truly diges-

tive or fourth stomach, known as the abomasum. In this stomach,

the gastric juice is found. Now, when the surface of this fourth

stomach is precisely adapted to the capacity of the three preced-

ing stomachs, you have, on the hypothesis that all the stomachs

* In alluding to different views held in relation to the manner in which rnminatioo is

effected, Dr. J. B. Kimonds, professor of Cattle Pathology at the Royal Veterinary Col-

lege, London, says,
" We are of opinion that the food in its second distent goes into tht

rumen, and also !hat it is propelled directly by this viscus into the tjulltt to be remasticated

The situation of the sccoud stomach must interfere with its supposed property of

propelling upwards the pellet, for it is placed nearly at a right angle with the course of

that tube. This objection does not apply to the anterior division of the rumen which

we believe to be the part from whence the food is ejected. The musoular coat is thicker

here than elsewhere and its fibres are continuous, as befuro remarked, with those of the

lower part of the oesophagus; besides which we find them implanted into a strong fleshy

band which crosses the viscus in such a direction that it serves as a fulcrum from which

they can act. Thus we sec that even upon mechanical principles the rumen is a lapted

for this special purpose. If the remasticated food descended directly into the third

stomach, we should expect to find that organ of a proportionate size to contain as much

as would undergo the process, during at least one rumination; for all authors agree that

the food is detained for some time in the omasum, and it is well known that an ox will

continue to ruminate for upwards of an hour The omasum, however, in the animal is

far too small for such a purpose and in the sheep it is relatively smaller. II also it

be true that such aliment docs not pass into the rumen ' because it is less irritating to the
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are in a high state of health, a perfect digestion, and yon have an

animal which is capable of converting the greatest amount of

assimilable matter, matter which is calculated to make beef or to

make milk—that that animal possibly can so convert. But in

man}' exceptional cases (to come back to the point where I went

off',) you will find that in consequence of a fever or preceding

gastritis, there are patches of that fourth or digestive stomach

which are incapable of pouring out gastric juice, and therefore

incapable of using up and forming into assimilable matter those

portions of food which have gone through the three preceding

stomachs. Here is a difficulty, and is the main reason why the

marks which I have formerly described are not in all cases abso-

lute guides. I have dissected many females where this difficulty

has occurred, in which cases, notwithstanding the presence of

those exterior marks which indicate admirable qualities as milkers

and beef makers, they have failed to milk and to lay on flesh

according to the family or strain of blood they belonged to and

as their form and external marks would have led a person to

believe that they would. It was due to the fact of inflammation

in the fourth stomach, or the failure of the third stomach, or book,

to perform its function
;

for it is in vain that the fourth stomach

performs its digestive function if the book, or grinding-mill, fails

to perform its duty of disintegrating the matters which the cow

has taken into her. It is very often the case that an examination

of the leaves of the book will show that, instead of having the

moist condition which belongs to them, one or more are dry.

pillars of tho canal' then prepared food, as soft mashes, &c, ought when first swallowed

to enter the omasum, and fluids would also take the same course, whereas, wo have

many proofs, afforded by experiments, that these find their way into the first and second

stomachs. Besides which, the pillars do not form ' the floor of the oesophageal canal'

as stated by Mr. Touatt and others, but the side of the channel; and if they are placr/i in

contact, then there is no passage or duct behind them ; in short, the errors of description

have arisen from studying these structures on the dissecting table alone and not in their

natural situation. Our opinion of rumination receives further confirmation from the fact

that many ruminants, of which the camel is an example, do not possess a reticulum;

therefore in such animals the rumen must propel the ingesta upwards. We could

advance many other facts to negative the general belief, but it is unnecessary to do so

on this occasion. It may be asked, What function wo ascribe to the reticulum ? We
answer, that it supplies the third stomach with aliment suited for digestion; this it

receives from the rumen by the ordinary peristaltic action that is continually going on

in that viscus, and passes it at intervals through the aperture situated at tho inferior

part of tho oesophageal canal. And we are further of opinion that the before-men-

tioned pillars perform an office analagous to a sphincter, by drawing the opening which

communicates with tho omasum towards the oesophagus, and thus close it against any
coarse or indigestible matter that is presented by the reticulum." S. L. a.
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They become, therefore, incapable of grinding- down and disin-

tegrating- the material, so that the fourth stomacli can operate.

One of these causes will be found, in all cases, to account for the

failure of an animal having the marks described to secrete milk

and make beef in a normal manner.

Now, in regard to the escutcheon as a guide in reference to the

production of milk. 1 am inclined to believe that the escutcheon

is an admirable guide, taken in connection with the other guides

to which I have referred, in reference to the capacity for the

secretion of milk. The length of time during which milk will be

secreted, and the amount, are generally indicated by the escutch-

eon. But if the escutcheon is taken as the sole guide, without

regard to the other marks I have described, it will be frequently

found illusive.

With regard to another point, my own experience has not cor-

responded with that of Mr. Gold in regard to the milk-pvoducing

qualities of Durham cows. I know Mr. Blakeslee very well
;

I

believe hirn to be perfectly truthful, and his statement may be

accurate that a pound of butter was made from 3.66 quarts of

milk. I can oidy say that no other such instance is on record,

within my knowledge. I have never met with a case where a

cow has given a pound of butter from less than four quarts of

milk. I have repeatedly known Jersey cows to produce a pound
of butter from four quarts ;

I never knew it to be done by any
other breed. The very best Durham cow I ever kne.w produced a

pound of butter from 14 quarts of milk. I never knew one to

produce a pound of butter from any less quantity than that. The

ordinary production of butter from the milk of our native cows is

a pound to about 20 quarts. The milk of the Ayrshires will aver-

age about a pound of butter to 14 quarts. I have known a herd

of fifty Jersey cattle that would produce a pound of butter from

six quarts of milk, on the average, right straight through.

Nor do I think the richness of that milk is entirely in the

color; I think it has an absolute richness. A Jersey cow certainly

will not be, ordinarily, the most profitable farmer's cow. It is the

gentleman's cow
;

I mean, it is the cow adapted to men who live

on their incomes, and who desire to promote their own personal

comfort, without special reference to the cost. There is no cow
on the face of the earth which gives such rich, delicious milk as a

Jersey, for it has a taste that is unmistakable, and exceedingly

delicious. The best physicians select the milk of a Jersey cow
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where children are to be brought up by hand. I think that is

tolerably good evidence of its richness, independent of color.

They have found it to be the best milk for children who are to be

brought up 1>3' hand.

I would be glad to learn the opinion of gentlemen present who

have experience as to the intrinsic richness of Jersey and Ayrshire

milk. If Mr. Gold's statement is sustained by experience, it is a

very important fact and should be generally known.

Mr. Gold. Allow me to add one word. From my experience,

conversation with breeders, and general observation, I had estab-

lished that opinion in my own mind, in regard to milk throwing

up its cream. I announced it, in my remarks at the Dairyman's

Association in Vermont last week. I was followed by Mr. Hyde
of Lee, Mass., who delivered a course of lectures at the Lowell

Institute, in Boston, last year, and who is well known in agricult-

ural circles for his care and accuracy. He read a carefully pre-

pared paper upon the subject of milk, giving analyses and careful

reports. He announced the same fact with regard to the quality

of the milk of the Ayrshire and the Jersey, especially with regard

to the rapidity with which the cream separated from the milk, and

he went further than I did then, or have to-day. We were sus-

tained by Mr. Flint, who also spoke upon the subject of breeds

and breeding cattle. Mr. Hyde, without any qualification, an-

nounced that the Ayrshire milk, taking into account all its proper-

ties, was as rich as the Jersey milk, and Mr. Flint particularly

dwelt upon the point, that the reputation of Jersey milk was due

in large part to its color, not that it was actually any richer than

the milk of other breeds
;
that while it was admitted to produce

this large amount of butter, the other properties communicated

to it by the Ayrshires and Devons had been ordinarily left out of

sight. But, as 1 have said, I announced these propositions before

that large collection of dairymen, and they were undisputed.

That is my authority.

Mu. Thing. Living as I do on the line of the Maine Central

Railroad, between Winthrop and Waterville, I should feel it my
duty to sustain the Jerseys, under ordinary circumstances ; but

after the statement that has been made by the distinguished gen-

tleman from New York, I feel it my duty to offer a single word

of caution. A lady in Winthrop told me (she seemed to be in

earnest but she might not have been, I can't say,) that it was not
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safe to feed children upon Jerse}7
-

milk, because, if she did, she

could not trot her baby on her knee without churning the butter !

Adjourned.

AFTERNOON SESSION.

The Board re-assembled at two o'clock, and the proceeding's

were continued by the reading of a paper on

Farm Labor,
BT HON. SETH SCAMMAN.

Man was created for action—mental, moral and physical. It

was never designed that he should be a drone, a mere hanger on

upon society. He has a higher and nobler mission to perform.

Made but a little lower than the angels, endowed with powers of

mind capable of investigating the laws of nature that surround

him on every side, and in connection with his physical ability

bringing those laws under control, and subservient to his welfare,

he has such a field for thought, for study, for action and for good
that he has no time, nor has he any right to let those powers
remain dormant and lost to the world. The position assigned him

in the creation,
" to have dominion over the beasts of the field, the

fowls of the air, the fish of the sea, and over every living thing,"

and when placed in the garden and commanded "
to dress and

to keep it," must or ought to have impressed him with the magni-
tude of the labor assigned to him by the Creator, and the impor-

tance attached to the proper and faithful performance of that

labor. It is commonly understood that before the transgression

Adam had nothing to do but enjoy life, and regale himself on his

surroundings. But this is a great mistake ; for the fact that it was

said after every other living thing was made,
" that there was not a

man to till the ground," and also that he was required "to give
names to every living thing," implied thought, study, investiga-

tion and labor
;
and that too before the fall. How much more then

are his duties, cares and labors enhanced since he has disregarded

his high prerogative, by disobeying his Maker.

We accept then the proposition that labor is one of the condi-

tions of life essential to our happiness, our usefulness and the

welfare of society. The subject of labor is now largely occupying
the public mind. It is made the theme for discussion in public

conventions, and public prints, and is legislated upon in deliberate

assemblies. We have our labor reform associations, and our
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union labor societies, and our ten and eight hour systems of labor
;

all very well so far as they have a tendency to elevate man, and

to make labor more effective for good. Yet all this bustle, hue

and cry about being the laboring man's friends, should be accepted

with a very wide margin of allowance, as being more the work of

demagogues and designing politicians, as a means of foisting them-

selves into place and power, rathter than as indicating a sincere

desire to make labor honorable and to contribute to the real wel-

fare of the laborer.

Early in the history of the world agricultural labor was the only

occupation of man
;
and from that period to the present it has been

the most important of all industries. Not antagonistic to any
other honest employment that has grown out of the world's pro-

gress and development, but stretching out its arms to cherish and

foster all, as a faithful parent does his children. Yet agricultural

labor has not and does not to-day, command that respect and

remuneration when compared with other kinds of labor, that its

importance demands. This may be owing in part to the wide-

spread ignorance prevailing in the farming community, to the old

fogyism that holds on with a death grasp to the old ideas, ways and

measures of our fathers, grandfathers and great grandfathers, not

considering that progress is a law of nature, and that something
new in the condition of things is constantly developing which

demands a corresponding change of action to reach the end in

view
;
or it may be owing in a great measure to the false estimates

of character made by men in other occupations of life Young
men are oftentimes noticed while pursuing their studies, but if

force of circumstances compel them to lay aside their books for

manual labor they are passed by unnoticed. Well do I remember

when a young man and attending the academy, a certain legal

gentleman who was considered a model of good citizenship, took

special pains to give me a friendly shake of the hand and other-

wise encourage my efforts to acquire some knowledge beyond that

imparted by the district school. But after school books were

exchanged for the goad-stick I was no longer recognized by that

gentleman. You can judge of my surprise better than I can de-

scribe it. Being young and knowing little of life I wondered what

I had done to forfeit his good will. I thought of his cordial greet-

ing while a student, and could it be possible that he would thus

treat me because 1 was at work ? Too much of this feeling is

10
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manifested in action if not in words, and young men are quick to

observe it. Their pride of character is touched. They discover

at once that it is the occupation they follow for which they are

thus treated. They reason that if farmers' boys are not to be ad-

mitted into circles of society sometimes looked upon as higher

they will not be farmers
; they will seek some other occupation ;

will choose some other position in life If a boy has any pluck at

all he means to be respected by respectable people, and will make

choice of his occupation accordingly. These with other reasons

that might be named, turn the mind away from farm life, and

induces the constant migration of young men and women to the

city or wherever else they hope to better themselves.

How long and to what extent this state of things is to exist it

is difficult to foresee. It is certainly time that the public mind

was awake to the matter, and if any remedies can be applied they
should be speedily. One way is to elevate labor and make it hon-

orable. Much has been done in this direction by diffusing useful

knowledge. Men of science and of large and expanded views

have thrown themselves into the work of investigating the laws

and principles of agriculture, and have given the results of their

investigations to the world. The knowledge thus obtained has

shown us that the study and 'practice of agriculture in its true and

successful, legitimate issue is yet but in its infancy; that to suc-

ceed it is necessary to understand the principles that lie at the

foundation of success. As well might the engineer attempt to

run his locomotive with speed and safety without understanding
the first principles of his machine, as for the farmer to expend his

time and labor successfully without some adequate knowledge of

agricultural science. Happily a spirit of inquiry and research has

arisen among many practical men, which augers great and benefi-

cial results to agricultural labor. Books and agricultural, papers
are sought after, and read with avidity. Agricultural societies

and farmers clubs have been formed
;
boards of agriculture and

agricultural schools and colleges have been established. Many
of our young men are now in a course of training preparatory to

farming. Men of intelligence and culture are reducing the princi-

ples they understand to practice. This is a very important point

gained. It is one thing to understand a principle, it is a very
different thing to apply that principle to practice so as to secure

all the benefits which may follow its proper application and use.

What we now most need is men of this character who have the



FAKM LABOR.
-|4~

ability, will and opportunity to illustrate science in practice. It

is said we have men of science enough, but they are men of

science only. They can tell us what to do, but do not do it them-

selves. Such men are beginning- to see that to make agricultural

labor successful, intellectual and manual labor must be combined.

The great trouble has been that the theory has been in one man's

head, the practice in another man's hands. Now combine these two

in one person and you elevate both. Intelligent labor will create

a revolution in agriculture. We look with much hope to the

Agricultural College to see this accomplished. The young men
there are obtaining the rudiments, the first principles of science,

while they are at the same time practicing in manual labor
;

learning to use their hands as well as the head
; combining intel-

lectual with physical effort
; disciplining body and mind—not to

the injury of either, but to the benefit of both. A reasonable

amount of manual labor is both compatible with, and necessary to

the growth of mind. Experience has shown that active physical
labor imparts vigor to the system, and that bodily vigor imparts

activity to the brain. In fact, no education is complete that does

not develop the body in connection with the mind. One or the

other or both will otherwise be dwarfed. This is the way in

which every child should be educated. On this principle we may
account for the fact that boys in the country with very much less

schooling will compare favorably in intellectual knowledge at

sixteen), with city boys. The active labors of the farm have im-

parted vigor to the brain so that they are able to learn from books

and teachers in less time than those do that have not this active

labor. And it is on this same principle that we account for the

fact that the men who spent their early days in active labor on the

farm in connection with mental discipline in the country school-

house, are among our most active and successful business men of

the cities—who fill the professions with so much credit—and are

among our most eminent legislators and statesmen.

Now what an argument is this in favor of agricultural labor.

With such examples and facts as these before her, what mother

would not prefer that son or daughter should have their lot upon
the farm rather than in the city ? be trained in early life to

habits of industry and application, rather than be left to idleness

and the temptations of city life 1 Mothers have a mighty influence

in moulding the characters and shaping the destinies of their sons

and daughters. One unguarded complaint about the drudgery 6
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farm labor, one complaint that there are so few privileges in the

country ;
one glowing description of the beauties and privileges

of city life, have been ripe seeds planted in the mind of many a

boy that have sprung up and made him restless on the farm, and

carried him to the city to be icorthless there. Then let mothers be

careful how they speak disparagingly of that occupation that has

furnished many, yea, most of the brightest examples of manhood :

an occupation that affords the widest field of research for knowl-

edge among nature's choicest gems. Oh, the depths of knowledge

yet to be unlocked in agricultural science ! Oh, the beauties of

nature yet to be developed by research into the principles and

laws that govern the mineral, the vegetable and animal kingdoms!
Another benefit of farm labor above most others is the great

variety of manual labors to be performed. The position of the

body being so often changed, and a, different set of muscles

brought into exercise, that relief is afforded to all, while all are

brought into exercise.

A knowledge and use of the best agricultural machinery is

another means of keeping boys on the farm as well as carrying on

the farm with the least expenditure of manual labor. The impres-

sion, whether true or false, is current that farm labor is the hardest

as well as the lowest of all occupations. Now, very much of the

heaviest labor on the farm may be performed by the improved

machinery of the present day, and boys take pleasure and pride

in working that machinery. It also enables the farmer »to do

up his work more promptly in the season of it, and raise better

crops and secure them in better condition.

A little time spent in setting out ornamental and shade trees—
tastefully arranging and embellishing farm buildings

—
encouraging

boys to cultivate a plot of ground as their own in their own way,
and the girls to have their plots of flowers will serve very essen-

tially to make home and its farm-house the most desirable place

on earth, and labor becomes a pleasant duty rather than an irk-

some task.

Another and most important consideration in favor of farm labor

is to be found in the health and prolonged life of those engaged
therein. The pure air and out-door exercise of the farm tend

greatly to preserve health and render the constitution vigorous.

It has been found by careful observation for a long term of years,

that the average age of farmers in a given locality is about sixteen

per cent, greater than in other occupations, that of mechanics
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standing next, a consideration which should have its due weight

with every person in choosing his pursuit for life.

Mr. L. L. Lucas then read the following paper on

Common Errors in Rearing and Feeding Farm Stock.

The farmers of Maine are at fault in so many different ways,

that no one man can expect, or even hope, through his best exer-

tions, with all the talents he can bring to bear, to correct many of

them, or to create any rapid change among the masses. Fanners

as a mass don't respect their occupation, and the small pay they

get accounts for it to a very great extent, since it is the dollars

and cents growing out of any business or profession that renders

it popular, especially if physical labor is necessary to its prosecu-

tion. Farmers ought to look upon their occupation as a profession

superior to Divinity, Law or Medicine. He can live without them,

but they cannot live without him. It requires as much ability to

become a successful farmer, as it does to become a successful

lawyer, doctor or minister, and as thorough education would help

him very materially.

Farmers have made their occupation to be what it is, and it is

in their power to change it and make it not only different, but

decidedly better and more remunerative. They ought to know

from the experience of the last ten years what crops are most

profitable to cultivate in their particular locality ;
also what kinds

of stock, including horses, sheep and swine, are most profitable.

Since the stock from Maine has been shipped to market over the

railroads, many farmers have had an opportunity to go to the

markets that perhaps otherwise might never have gone, and it

would seem that with ordinary powers of observation they could

not well help knowing what kinds of stock sell best and are most

popular in .the market, hence what kinds are most profitable to

raise, and how to breed and raise them
;
but their march has been

slow, only small progress has been generally made, and the pres-

ent year cleans them out so effectually that when they start again,

they can go in any direction they choose. They can pack up and

go to the woods, though I have never advised that course, but I

have advised them to try aud get out of the woods. I stated

before the Board of Agriculture in September last, that stock

could not be raised. in Maine exclusively for beef purposes except

at a loss. I reiterate it now. It can be grown aud fed elsewhere
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cheaper. We cannot compete with western farmers in growing
stock and making beef; but we can raise our own oxen, cows and

horses, and we can raise better than we have done in the past,

and so many as we do raise must be better or we must expect to

raise them at a loss. It will not do to sell them at one or two years

old, unless they go at the price of Shorthorns.

We must breed only from pure blood males, and raise only the

best calves at that. A nice bang-up cow will bring $100, while a

common one will bring only $25, and there is not that difference

in the cost of raising. And the same rule applies to oxen and

sometimes to two and three years old steers
; the best ones' fetch a

great deal the most.' Now in order to get good ones we must

have a good, pure blood bull, and the best cows we can get, then

select the best calves, as many as we propose to raise, give them

all the milk until three or four months old, then provender enough
to keep them growing, and always keep them growing until disposed

of, never allow them stand still a day. When they cease to grow
unless they are at work or giving milk, they are kept at a loss.

We cannot afford in the State of Maine to raise ordinary horses
;

they are never worth enough and will never bring enough to half

pay the cost of raising. Reference must be had to either size or

speed in rearing horses if adequate compensation is expected for

the trouble and expense.

Farmers of Maine have been and are still in the habit of over-

stocking their pastures, (especially when pasturing stock for other

people,) so that, so much labor has had to be done by stock to get
a living, that no growth has been had where there might and

would have been good growth with a plenty of feed. The result

has been poor cattle, and when put into the market, (like the

negro's preaching,) poor price, and all for the want of better feed

and more of it. When not designed for the market their cattle

from overstocked pastures come to the barn in the fall poor, or

poorish, and are then put through the winter upon straw, meadow
and swale hay, corn stalks, &c, late cut, with no provender, and

often in barns as cold as an orchard. I have heard such fanners

complain, that from some mysterious cause, their cattle were thin,

they had not done well. Now is it really anything mysterious

that cattle don't grow under such treatment? If they should

grow and look sleek and fat, would not there be great mystery
about it

;
would any good feeder of Shorthorns be able to account

for the fact in any possible way ?
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One of the greatest mistakes among- farmers is in keeping their

stock in cold stables. There is Dot one in ten among them that

realize how much they pay annually for exercising- the right to

keep their stock in cold, open stables. 1 have made an estimate and

have come to the conclusion that the extra expense of keeping ten

head of grown cattle sixty days in extreme cold weather, will

finish up a stable that is roomy enough to accommodate them, and

make it as warm and as comfortable as a common sitting-room in

our houses without a fire. And here allow me to explain one of

the ways in which it may be done
; first, nail the boards upon the

outside so that they are solid, and close to the timbers, then

cover the cracks between the boards either with shingles or with

narrow boards say three or four inches wide, then put furring upon
the inside about four inches from the outside boards, and board

upon the inside and fill up the space with saw-dust or tan as may
be most convenient ;

board and shingle in front, leaving a space

sufficient to feed through that can be shut comparatively tight

after feeding, then have the doors and windows shut tight and a

scaffold of hay overhead and the whole thing is done if the floor is

tight. Any mechanic that can saw a board and drive a nail can

do such work, and the expense is very trifling compared with the

benefits to be derived from it
;
and I may add here that barn

cellars ought to be so finished that they can be shut up as tight

as the barn over them. Few farmers are aware how inhuman is

the treatment of stock kept in cold stables
;

if they were, they

would begin at once and make them warm and comfortable. The

expense is sure to be saved in fodder every winter
;

it is saved

again in the labor of cleaning out the stables, in the difference

between shoveling out manure that is frozen solid to the floor and

such as is not frozen at all
;
and it is paid again in the improve-

ment of the stock, and again in the consolation from knowing that

the stock is all warm and comfortable, whether they have any-

thing to eat or not.

Another popular error is in the feeding of rough fodder, such as

dry corn-stalks, straw and swale hay, late cut. The large bulk of

such fodder is fed just as it comes from the mow, and nothing but

extreme hunger and cold will induce cattle to eat it, and then only

in quantities sufficient to keep them from actual starvation ;

whereas if it could be cut fine, wet with warm water, or even

with cold water in moderate weather, and a small quantity of

Indian meal, shorts or fine feed mixed with it, it would be very
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much improved, aud would be eaten with nearly as much avidity

as common English hay, and furnish about as much nourishment.

By such a course all the refuse fodder is converted into good feed,

which is no small item when fodder is as scarce as at the present

time
; hay thirty dollars per ton

; enough to buy a ton of straw

and fifteen bushels of corn. It is generally conceded that fifteen

bushels of corn is worth as much as a ton of English hay—hence

the conclusion that a ton of straw and fifteen bushels of meal,

properly mixed, will furnish equally good and much more feed

than a ton .of hay.

Another fault (and one for which there is no excuse) is, in not

cutting hay and grain including corn, early enough by ten days.

The crops are allowed to stand so long that the straw and stalks

become dry and woody, and almost worthless as fodder
;
and the

grain, although it may measure rather more bushels, is worth

much less to feed to man or beast. Grain is good in proportion

as the straw is green and good. Farmers, however, generally

understand that late cut, ripe, ivoody hay will winter more stock

than if cut early, when green, juicy and good, but I will risk the

opinion that if they will feed the earty cut hay in no greater quantity

than to keep the cattle in just the same condition that they keep

them on late cut hay, (with barely the breath of life in them,) that

the early cut will winter the most stock. Certainly if fed liberally

with it they will grow and fatten, while with the late cut they

would become poor. They will not eat enough of such feed to

keep them in a growing condition—they can't do it. In the first

place they have not the appetite for it, and secondly they cannot

hold enough of such feed as would be necessary, and lastly, they

are not able to do the work of eating it. The difference in the

quality and price of flour that we find in the market is more

attributable to the time of harvesting and the treatment of the

wheat from which it is made, than to all other causes combined.

Wheat must be cut at the proper time, otherwise it is a failure, the

sam3 as with hay. I speak from experience in this, for I have

been in the habit of raising wheat and have learned what is neces-

sary to get good flour after the wheat grows, and I adopt the

same rule with oats and corn. Always cut corn and shook as soon

it is fairly turned yellow, and let it ripen off and dry in the shook
;

perhaps it don't shell off from the cob quite as easily as if riper,

but in every other respect it is much better, and on the whole a

great gain.
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Another fault among farmers is, in the making and care of

manure, and its application to the soil. In the first place on the

average they do not make more than half the quantity they might

with the means they have, then a very large per cent, of it goes

to waste for the want of a cellar or shed to protect it from the

storms and from being washed away. Then what is left is usually

put upon double the land it should be, and often ploughed under

so deep as to be entirely lost, or so that it is worth but a mere

trifle to future crops. Again, it is put upon wet land, or ground

that is full of water, which in my judgment, is making a very poor

use of it; it is not worth anything like as much on such land as

upon dry land
;
or as upon the same land after it has been under-

drained and thereby put in condition for crop. Manure costs

enough and there is necessity enough for it, not to throw it away,

or to make any other than the best possible use of it. In the use

of our manures we pursue too much the same course as we do

with our fodder, give just enough so that everything we feed

barely lives. If our farmers could be made to believe that they

can raise as much corn, as much wheat, and as much hay upon

one acre as they now do upon two, very likely mo're of them would

try the experiment. I have no doubt that by putting the same

amount of barn manure and the same amount of commercial fertil-

izers now used by farmers in the State of Maine, upon one acre

that is ordinarily put upon two, that more than double the crop

would be raised, and with great saving of labor, and it would hold

out to grass much longer. My method is, to haul out the manure

in the spring and put it upon the surface of plowed ground and

harrow it thoroughly, so as to incorporate it with the surface soil
;

it is not exposed to the sun by itself, but is subject to the heat of

the sun and to the influence of rains the same as the soil, and

although it may not be worth as much for the immediate crop as

old pulverised manure, yet for a succession of crops I am of the

opinion that it is worth more than in any other way. It is all

there, and by thorough working of the soil it becomes a part of it.

There is no loss nor way of escape if the land is dry and fit to

cultivate.

Underdratxixi;. I remarked at our meeting at Lincoln that the

necessity for underdraiuing was conceded by everybody, or to such

an extent that it was not worth our time to discuss its need after

an able paper upon the subject had been read. Others thought

different!}' in relation to public opinion upon the subject, but con-
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ceded its necessity and then explained how it might be done in a

cheap and substantial manner. There was another who admitted

the necessity but doubted the expediency of draining. There may
be farms which require underdraining to such an extent as that it

might cost more than the farm would sell for or be worth after it

is done. My advice in such a case would be to abandon such a

farm at once if it will not admit of proper and necessary improve-

ments, either from its location or from any other cause; the sooner

that /arm is abandoned the better, for nothing is worth keeping

that is not worth keeping well.

The more I have reflected upon the subject of underdraining, the

more I am convinced of its necessity and of its expediency. The

cost is not great ;
on our rocky farms there is material enough on

the ground to make as many drains as are wanted, and all the

expense there is about it, is in digging the ditch, the rest of the

cost is cancelled in saving the distance we should have to haul

the stone to get them off of the land
;
and as many farmers are

constantly in the habit of breaking and working their land when

wet which land would be dry enough if properly drained, the

necessity for draining cannot be urged too strongly, for nothing

injures land more than working it when wet
;

it ought never to be

done, it destroys all profit from working it at all, if cropping it be

the object, for certainly not more than half a crop can be raised

upon such land, and as I said before, manure is not worth more

than half price upon such land.

Another error of farmers is feeding fields in the summer and fall

after haying, or in fact, at any other time. One acre of fodder

corn will supply as much feed as will ordinarily grow upon two

common farms after haying—and the present year it has supplied

more feed than all the hay that grew on many farms before having,

and the sooner we adopt ti.e ru'e not to allow stock in our fields

at any time except when at work, the better it will be for us

all. It costs us very much more to recover to fertility the fields

so fed than to furnish the same amount of feed in almost any other

way. One of the greatest objections to keeping large flocks of

sheep on our farms is, that it is so difficult to keep them off from

mowing fields in spring and fall—they rather prefer to take

care of themselves at all times when the snow is off the ground,

and ;;s t!.ey bite close, they must at times do immense damage to

fields if admitted to graze them. My opinion is that on the whole

sheep benefit the farm but little. I hear the contrary opinion
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expressed but have never found satisfactory evidence of it. That

they will enrich some portions of a pasture more than other stock,

I have no doubt, but that they will enrich the whole of a pasture

sufficiently large to feed them properly through the season, I have

very serious doubts. Only small portions of our pastures over

get fertile enough through/ such agencies to produce better than

the average of our fields that we cultivate after they cease to pro-

duce a satisfactory crop of grass.

Another popular error, as I believe, is in cultivating too much

surface. The crops as a whole pay little more than the expense
of raising, and as large portions of land are cultivated to oats and

no returns made in the way of fertilizers, I ask how is it possible

with such treatment that land can otherwise than deteriorate ?

Always dipping out of the meal tub and never putting any in, one

will soon come to the bottom. Our boast is too much in large

farms and large areas in crops ;
I have lately examined the agri-

cultural statistics of France and find that she has an area smaller

than the State of Texas, with a population of about thirty-eight

millions, or three and one-half acres to an inhabitant, while iu this

country we have fifty acres to each inhabitant
;
and while our

farms range from 100 to 150 acres, theirs' range from 10 to 15,

and after supporting their own population, their exports are

greater than ours. In 1868, there were produced in the United

States 240 millions of bushels of wheat, and the same yiar France

produced 350 millions of bushels
;
and while we exported nine

millions of dollars worth to England, they exported eleven millions

of dollars worth of butter, and their exports exceeded ours in

almost every product of agriculture save cotton and tobacco.

Now with farms only one-tenth as large as ours in the State of

Maine, and about the same ratio to the rest of New England, and

a population to feed equal to that of the United States all told,

one of two inferences must be drawn—either they produce very

much more in proportion to the area cultivated, or subsist upon

very much less than is supposed to be necessary in this country.

Be that as it may, it would seem that we ought to learn and profit

by their example. Our boast ought not to be how large area we

cultivate, but how much we produce from what we do cultivate.

Not how early we get up in the morning, but how well we do

after we do get up. It requires a demonstration upon such sub-

jects to produce the desired effect
;
facts and figures are what are

needed. In all our agricultural writings, this most important
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feature is too much ignored. A reasonable certainty of better

results will divert us from old channels and draw us out of old

ruts
;

it requires no argument to produce a change when you have

demonstrated its utility.

Having touched briefly upon what I conceive to be the more

general errors of farmers,—avoiding details as much as possible,

one other idea occurs to me at this point in regard to keeping

cattle, and I propose to present a problem for the consideration of

those present. A and B have each a pair of four years old oxen,

equal in form, symmetry and aptitude to take on flesh and fat, and ,

girt 6 feet and 6 inches and weigh 2700 lbs. on the first day of

November, 1871 ;
each has the same amount of work to do during

the winter, simply haul their fire wood. A feeds his in such a

manner as to keep them in the same condition as to flesh and of

the same size and weight on the first day of May following. B

feeds his in such a manner as to grow them to 7 feet and 2 inches

in girt and to weigh 3400 lbs. A's cattle at 40 per cent, shrink-

age weigh 1620, and at 8 cents per lb. bring $129.60; B's cattle

at 35 per cent, shrinkage weigh 2210 lbs. and bring 10 cents per

lb., $221.00—B's $91.40 more than A's. The question is, which

course had better be pursued by farmers in Maine ?

There are other obstacles in the way of the farmer, and what

retards farming more than almost anything else is, that the farmer

feels himself in some measure degraded, he feels that he is ranked

below the mechanic and far below the professional man. The

farmer's boys feel it, and their chief aim is to obtain an education

so to be prepared to do other business, other than manual labor

on the farm. Why is this so ? Is the cultivation of the soil more

degrading than other kinds of labor? Is not physical labor sub-

stantially the same, whether it be tilling the soil, tending a saw

mill or working in a blacksmith's shop ? Is not the well-to-do,

independent farmer, from the very nature of his business, the rich-

est and happiest man in. the world ? I do not mean that he has

the most money, but he has a competence, and with no disturbing

troubles. No honest pursuit of life degrades a man. It is de-

grading to be without useful occupation. Among the Romans it

was the man who honored the house, not the house the man.

I hold that the man who cultivates the soil stands on an equality

with the man engaged in any other honorable pursuit ;
all pursuits

are equally necessary, and all are dependent upon each other. It

is a wise provision of Providence that men should be endowed
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with a variety of gifts. Were it not so, the world would not be

worth living in. No common man can attend to several different

pursuits to advantage, any more than he can ride two or three

horses without being in danger of coming to the ground. No

man can excel in any art or science unless he gives it his undi-

vided attention. I ask again, why has farm labor been degraded,

why, when we all know that literary and scientific men would

soon die out were it not for the farmer and mechanic ? Why then

have any ever been. so unwise as to demean the laboring classes ?

It arose chiefly from the meanness of the ambitious few, and partly

from the force of circumstances in early periods. It is plain to

see that ambitions', artful, designing pagan priests had much to

do in moulding society. Nearly all the learning of that period

centered in them. They were at once priests, astronomers and

physicians. The masses of ignorant people believed them to be

the vicegerents of God. It was then that in Asia and a part of

Africa caste arose, and it has proved one of the great curses of the

world. It still remains, but is steadily growing less.

It has been comparatively but a short time since schools have

been free to everybody ;
and in the days of our fathers the chances

of getting much of an education were open only to a few, nor was

it supposed at that time that any necessity existed for educating

a boy to become a farmer any farther than to teach him to read

and write and cypher through the four first rules of arithmetic.

Although the course of studies was short, it is patent that very

many only took a partial course at that; and it is no uncommon

thing nowadays to hear the remark that such a one has learning

enough for a farmer. Hence it is not so much labor of one kind,

or another, that shut them out from society, as the fact that they

are not educated, hence are not intelligent and interesting, and

are entirely uuprepared to mingle with intelligence and refine-

ment. Ignorance and rusticity, intelligence and refinement can-

not mingle together, they have no natural affinity for each other.

Now this state of things need not exist, and there has been an

improvement in the right direction growing mainly out of the

influence of the Board of Agriculture, agricultural societies and

agricultural newspapers.

Our constitution forbids titles of nobility, yet we always had

and still have a species of aristocracy. This ought not to be. It

seems to have been the natural tendency among all people from

time immemorial to exalt the few at the expense of the many.
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Some are naturally timid and passive, others are naturally arro-

gant and ambitious. Heuce in early periods when men were

both ignorant and superstitious, it was easy to bring about this

state of society. Now, I say to the farmer if you \\ ish not to feel

degraded—if you wish to associate freely with the statesman, the

lawyer, the doctor and the minister, you have but to will it. You

have ample time and opportunity to educate yourselves and

become intelligent, and put yourselves on an equality with profes-

sional men. Your opportunity is equal with theirs
;
there is no

necessity for distinction in society beyond what arises from merit

and demerit. If a man is virtuous, industrious and seeks every

opportunity to improve the talents given him, he may be the peer

of any man.

And now, brother farmers, in order to make the cultivation of

the soil more pleasant and more profitable, we must learn to do it

scientifically. The farmer must be a scientific man, he must

understand first principles, he must understand the nature and

properties of different soils and of what they are composed, so

also, of all the fertilizers we use—and must constantly experiment.

He should have a knowledge of chemistry and geology, and under-

stand the terms made use of in treating them
;
we should read,

study, reflect, and keep a daily record of all business connected

with our operations on the farm, as well as off the farm; take

an agricultural newspaper any how, and as many others as you

please, and read them, take an active part in the business of the

town and parish ; apply the best talents and energy to your busi-

ness, and you can then say to yourselves that you have done the

best and all that can be done.

God never made an indpendent. man,
It would destroy the order of bis general plan.

Let us live together
—and help one another.

The President. It appears to the chair that enough salient

points have been presented to elicit an animated discussion, and it

is hoped gentlemen will give free expression to their views.

Col. Swett. The statement was made that fifteen bushels of

Indian corn are generally considered to be equal to a ton of good

hay. I suppose that such is the common impression among
farmers. I formerly thought so myself, but some of us in Oxford

County have found out that it is a mistake
;

I will call on Mr.

Thayer of South Paris, to state his experience. •

Mr. Thayer. I was brought up on a farm where it was not so

easy to raise corn as in some other places, and we naturally came
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to set a high value on it, and it was used very sparingly. There

arc now ten bushels used where there was a peck then. Of late

years 1 have kept some cows for the sale of milk. I wanted to

know wimt.it would cost to keep them. By careful experiment

and actual weighing, 1 found that twenty pounds of good hay
\ ould keep a cow better than they are usually kept. For winter

milk it is necessary that some provender should be given in addi-

tion to hay, and I began with the impression that ten bushels of

corn was as good as a ton of hay, and fed accordingly. I soon

found out ray mistake, and lately when hay was scarce I wanted

to get along with as little as would answer, and make up the

necessary food with meal. So I went on the supposition that

twenty bushels of meal were equal to twenty hundred pounds of

hay, but I found out that that was not enough in my experi-

ence. Then I hunted up what the books had to say about it, and

I found it stated that it required sixty-four pounds of corn to be

equal to a hundred pounds of good hay. That just about agreed

with my experience, and after finding myself backed up by so

good authorities quoted in the Reports, I expressed my views

pretty fully at Ihe club and with neighbors, but nobody agreed

with me at first. We had some pretty lively discussions about

it. Finally I weighed out ten pounds and twenty pounds of hay,

and meal equal to ten pounds of hay, reckoning ten bushels

and fifteen bushels and twenty bushels equal to a ton of hay, and

set them before them. When they came to see the different

messes as actually weighed out they all came over to- my way of

thinking.

Mr. Percival. Did you feed the meal wet or dry?

Mr. Thayer. Usually dry. I tried both ways and found no

difference. If my cows could not get all the water they need,

earily, I would feed wet.

Mr. Percival. Did you cut the hay ?

Mr. Thayer. I fed it just as it came from the mow.

Mr. Percival. Did you give the cows all they would eat of hay
and meal ?

Mr. Thayer. Not all the meal they would eat, because a com-

ing-in cow will eat more than is for her good.

Mr. Percival. Do you believe it expedient to give a cow all

she will eat to make her thrive and do well ?

Mr. Thayer. There you touch a point where I differ from a

majority of farmers. It is thought among us, that if you give an
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animal half or two-thirds what it will eat, it will do just as well or

better than if you give all it will eat. I don't believe in stuffing

an animal's crib from morning to night; but my experience is, that

the best plan is to feed three times a day, regular'y, all they will

eat, right straight along ;
that is the way I feed

;
and if there is a

better way, I should like to know it. If I can keep three cows on

what two will eat, T should like to know how to do it.

Mr. Doe. I would like to hear from Mr. Lawrence in regard to

feeding hay and meal.

Mr. James A. Lawrence of Bucksport. I have been very much

gratified by what I have heard and learned at this session, and am

well repaid for coming 150 miles to attend, although I am seventy-

two years old and was not bred a farmer. Yet, for a few years

past I have taken quite an interest in the subject, and have exerted

what little influence I could to raise the standard of farming.

This year, in common with other farmers in Maine, I am very

short of hay, and am driven to my wit's ends to get my stock

through the Winter with the least possible expense, and bring

them out in good health and condition in Spring. I have adopted
this rule : I have a horse weighing about 1200 pounds, I give him

twelve pounds of hay and two quarts of scalded meal in the morn-

ing, a quart of oats at noon, and at night two quarts more of

scalded meal. So far, this allowance has kept my horse in good

condition, sleek, smooth and bright. My cows are half Durham
and half Aj^rshire. To my older animals, I give twelve pounds
of hay per -day, two quarts of scalded meal in the morning, and

two quarts of scalded meal at night; and my cows in milk never

have given more in winter than they do this winter. My younger

stock, three years old, two years old, yearlings and calves, I feed

about in that ratio. I have two or three full-blooded Ayrshire

calves, which will be a year old next Spring. I am giving them

five pounds of hay per day and one pint of oats, and they are sleek

and handsome. I wish you to understand that ni}' hay is good

hay ;
there is no clover in it, nor any weeds. I didn't raise ten

pounds of clover on my farm the past season. The hay is chiefly

timothy and red top, and was cut before it came into the second

blossom (if there is any such thing) and cured in the best possible

manner, bright, handsome and aromatic. I had not a drop of rain

on a single load of hay put into my barn this year. I ought to

add that my barn is warm and comfortable, the frost rarely or

never entering it.
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I have also a colt that will be a year old in April, that is fed

three times in the course of the day, and eats six pounds of hay
and one quart of oats

;
he has a good, sleek coat.

The President. I would like to ask the exact weight of the

cows and of the calves, or their probable weight, or girth.

Mr. Lawrence. I suppose that my cows would girth from five

to five and one-half feet; they are not large, being half Durham

and half Ayrshire. The calves I spoke of are full-blood Ayrshires;

of course they are not as large as Dnrhams.

Question. How often do you feed your horses and other ani-

mals ?

Mr. Lawrence. Three times a day.

Mr. Walker. Do you give the hay cut ?

Mr. Lawrence. I do sir, unless the hay is very fine. If it is

timothy, which grew large and rank, I cut it, but if redtop, I do

not cut that.

Mr. Parkhurst. Do you wet your meal and mix it with the

hay?
Mr. Lawrence. I usually wet the hay a little, and the meal I

give out of a trough made for that purpose ; always scalded meal.

Question. Do you think that meal thoroughly cooked is better

for stock than meal scalded ?

Mr. Lawrence. I am perfectly satisfied of it; and if I am pros-

pered, I mean to obtain a cooking apparatus, so that I can cook

both the haj- and meal, and give them in that form.

Mr. Hersey. Do you weigh all your feed ?

Mr. Lawrence. My cattle have eaten nothing this year that

has not been weighed. If I live until spring, I mean to know just

what it cost me to carry them through. When I begin a thing I

go through with it. I was taught when an apprentice and learned:

to push the fore-plane, that anything worth doing was worth

doing well. When I get through the winter, I want to know

exactly the facts, so that if I am called upon I can show the fig-

ures. If I find my cattle falling away, I shall increase the quan-

tity ;
if not, perhaps I may in some cases, diminish it.

Mr. Gould. I have been deeply interested this afternoon, and

especially in the paper of Mr. Lucas. I have a rule, perhaps not

always safe in its results, but exceedingly convenient and self-

satisfactory in its application ;
it is this : when any gentleman

agrees with me I always think he is perfectly accurate in his

11
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opinions. Applying that rule I find this gentleman to be exceed-

ingly sound in all matters. Being much interested in the subject

matter of his discourse, I want to say a word or two by. way of

illustration in relation to one point which he made. But before

doing so, allow me to make a little contribution to the subject

which has been just discussed. I have found great difference of

opinion with i-egard to feeding, and the amount of food necessary

for keeping animals, and I resolved to go to headquarters. I

spent considerable time in the city of New York visiting the horse

railroad stables in that city and in Brooklyn, and the omnibus horse

stables, in order to learn their experience. I found those in

charge very courteous
; they opened their books and gave me

every information desired. To sum up "the results, looking over

the record of their experience for several years, I found that they

had all settled down, each company for itself, as the result of

careful and repeated experiments, the details of which I was priv-

ileged to observe, upon one uniform rule for horse-railroad horses,

and that was, twelve pounds of hay and sixteen pounds of Indian

meal per day. In that way a railroad horse was kept up to his

highest condition, and they were enabled to do their work more

satisfactoril}' than under any other system that had been tried.

Oats had been repeatedly used as an article of food, and their cost

was carefully compared with that of Indian meal. It was feared

at one time, that during the hot weather, the feeding of this

amount of Indian meal would be found injurious, but the result of

their experience was, that Indian meal, on the whole, for a railroad

or omnibus horse was the true thing. But they have one very
curious practice, the reason of which I am unable to fathom, which

I ought to state in connection with this, as possibly bearing upon
the subject under discussion. They invariably water all their

horses at one o'clock at night. They have an idea, how true it is

I do not know, that watering their horses at night adds greatly to

their power of digesting the food, and prevents injurious conse-

quences. And yet there is one respect in which an omnibus horse

might perhaps furnish an insufficient guide to farmers. I found

on comparison of the railroad horses with the omnibus horses of

New York, that while the railroad horses on the average lasted

four years, an omnibus horse lasted eight years, or just double.

For example, the Third Avenue Railroad Company, which has

1,200 horses in their stables, purchases 300 horses every year.

It is their regular rule to turn off 300 horses every year which are
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worn out. They have, to be sure, many horses which have been

in their service for ten or twelve years, but I speak of the aver-

age. Now, the distinction between the railroad horse and the

omnibus horse is, that the latter rests the whole Sunday, while the

railroad horse works every day of the week. Many persons

suppose that this rest accounts in a great measure for the differ-

ence in the lives of the two classes of animals. I do not think it

does altogether, for it is notorious to those familiar with the rail-

road labor of New York, that there are certain times in the day,

at morning%
and at night, when the mechanics are rushing to their

work and returning to their homes on the outskirts of the city,

when the railroad horses are overloaded to an extent to which the

omnibus horses are never subjected. I think this overloading has

a good deal to do with shortening their lives, as well as not being

allowed any period of rest. There is another thing ;
the veter-

inary surgeon is called to attend to ten times as many omnibus

horses on Monday as on any other day in the week. It is found

that this day of rest ( perhaps because connected with full feeding)

tends to produce colic. Out of 1,200 horses, there may be twelve

who will be suffering from colic on Monday morning.

I mention these circumstances to enable you to see that there

are important differences
;
but the main fact remains, and I think

it is one upon which you can rely as truly as upon any demonstra-

tion in mathematics, that it has been established on satisfactory

testimony, that twelve pounds of hay and sixteen pounds of meal

is the best food for a hard working horse. They get nothing
besides this, except once in a while a few carrots. Formerly they

were accustomed to give carrots, or some other roots, once a day,

for the purpose of keeping them in health, but careful experiments
have satisfied them that a feed of carrots once a week, is suffi-

cient.

Now, in relation to the remark that twenty pounds of hay is

sufficient for a cow
;

I weigh my hay every day and if there is any
left over at night, I weigh that and deduct it from the amount

given, and my twelve cows have consumed during the winter

twenty-four pounds of hay each a day. At the same time I should

remark, that last season I was unable to procure the help needed

to cut my hay in time, and the consequence was, that a consider-

able portion was cut after it was in the best condition. It is

probable that may account for the fact that my cows needed four

pounds more.



164 BOARD OF AGRICULTURE.

With regard to the comparative value of corn and hay, I do not

feel as sure as some gentlemen, that we can ascertain accurately

their relative value, for the fact is, that if corn is fed exclusively to

animals, they will not and cannot digest and assimilate to their

own substance the full amount of nutritive matters contained in it.

The construction of the stomach of the cow is such, that it is abso-

lutely necessary that something shall be given for the distention

of the stomach. It is impossible for the stomach to act as it was

made to do unless its walls are distended with something ;
so that

even wood shavings given with the meal may add to. its digesti-

bility. There should be a proper proportion of distending matter

mixed with it. If you feed a cow exclusively upon Indian meal,

you feed her under such conditions that it is impossible to ascer-

tain the value of the nutritive matter contained in the corn.

With regard to the feeding of the colt and other animals by the

gentleman from Bucksport, and its results as related by him, I am
sure that his ability to use successfully so small a quantity reflects

the highest credit on him as a farmer, for it shows that his hay
must abound in nutritive properties to a far greater extent than

the average of hay in this country, and that the oats which he

raises must also contain nutritive matter much above the maximum

quality of the oats raised in the State of New York. In regard to

making the warmth of the stable a means of economizing food, I

wish to endorse fully what the speaker has said, and I wish to

impress upon the minds of the farmers of Maine what a wonderful

source of economy is open to them in this alone.

There is a farm in the State of Illinois, of which many of you
have heard, magniflcent and princely in its proportions. I recol-

lect being on that farm and seeing the system of operations there.

The plowman went out in the morning, after breakfast, and plowed
one straight furrow, without turning right or left, until it was

time to eat his dinner, when he put his nose-bags upon his mules,

sat down upon his plow, ate his own dinner, and then turned

round and plowed a straight furrow back, and his day's work was

completed. There were seventy-two of those plows in operation

upon that field. You may judge something from this fact of the

extent of the farming operations. The owner of this farm had

over ten thousand cattle upon it
;
and when Rosencrans broke

down so many horses, almost destroying them, at the battle of

Chattanooga, the government requested this man to take in some

twelve thousand horses thus broken down, and he took them to
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board, and hardly made any fuss about this addition to his usual

stock. On this enormous farm, and raising corn to the extent

which you may judge it was raised from the fact just stated with

regard to the day's work of plowing, you will be surprised to

learn that it takes a hundred bushels of corn to keep an animal

from the day the grass ceases to grow in the fall until it begins to

grow again in the spring, and that the animal has not gained one

single pound. I do not mean to be understood that each animal

actually eats six thousand pounds of corn, but a hundred bushels

were put before each animal, and either eaten or wasted. There

was no such an institution as a barn on that farm, and the animals

were exposed to all the snows, and winds, and rains of heaven
;

and the consequence was, that the corn was wasted in furnishing

energy for the mechanical labor of grinding up the corn and in

supptying the heat that was necessary to keep them alive. Here

is a practical exemplification of the amount of food that is re-

quired in order to obtain the animal heat which is necessary under

such conditions.

When your rooms are cold, and the winds of winter are howling

around, your method of preserving warmth is to put wood into

the stove, where it inflames and burns up, and the l-esult is, that

heat is poured out and the room is kept warm. Stated chemical-

ly, in this process, the oxygen of the air combines with the carbon

of the wood, and in the act of combination, heat is given out.

Now, the same chemical statement which gives the cause of the

heat which comes from your stove to warm your rooms, may with

equal accuracy explain the source of animal heat. The animal

eats a certain amount of food containing carbon, and that carbon

combines with oxygen, and gives out heat which is diffused

through the system, what we call animal heat. The oxidation of

the carbon in the form of corn is precisely and identically the same

with the combination of carbon in the form of wood in the stove,

except that the latter is more rapid and accompanied with flame.

Inasmuch as it is necessary for you to burn more wood in your

stove if you leave the window open, so it is necessary, in order to

supply the requisite amount of heat for an animal, that he should

consume a greater amount of corn, if he is left exposed, in order

to furnish the carbon which is necessary to supply animal heat to

preserve life. For the heat of the body must be maintained at a

nearly uniform temperature if you wish to preserve your life. It

requires a variation of only a few degrees, (I think only eight,)
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either higher or lower than the normal temperature, to destroy

life in a human being ;
and it is precisely so with the ox

; eight

degrees up or down is the boundary of the range in which the life

of the ox is possible. Now, then, if he is to live in cold and dis-

comfort, he must eat an increased quantity. If he appropriates

the carbon of his food for the production of heat, so much is de-

ducted from the amount of carbon he would lay on his ribs in the

form of fat. Every degree of temperature that he has to keep up

by means of food is just so many pounds or ounces subtracted

from the amount of fat which he would otherwise lay on.

This matter is of vast practical importance. I may venture the

statement, that if the barns of Maine were made as they ought to

be, and as humane men ought to make them, the pecuniary saving

to the farmers of Maine would be, not thousands of dollars, but

millions
;
and if this gentleman does no other good work for his

brother farmers, than to impress this great fact thoroughly and

completely as the foundation of real practical work, if he can

induce them to make their barns as he has described, he will

entitle himself to the epithet of a noble public benefactor.

Mr. Thing. I want to say a single word upon a single point in

justice to the farmers of Maine. We have heard much said about

the dignity of labor
; about farmers not respecting their calling ;

about labor not being respectable. I have no sort of sympathy
with such talk. The farmers of Maine have no sympathy with it.

In this blessed day of grace in which we live, the labor of the

farm, the field, the shop, the sitting-room, the kitchen, the laun-

dry, is not only just as respectable, but it is looked upon by the

people generally as quite as respectable as any other calling. If

we desire to occupy a higher plane, we must Jit ourselves for it ;

we are not to dignify labor, but dignify ourselves.

A few years ago, in a certain court in- this State, a foolish fellow

was tried for a crime which he had committed through the insti-

gation of another. He was defended by a lawyer who pleaded in

extenuation that the fellow was non compos, and therefore not

responsible. Nevertheless, he was convicted. The foreman of

the jury, wishing to keep upon good terms with the lawyer, came

to him, and undertook to explain the thing. Said Mr. Libbey, "I

have no fault to find
;
he has been tried by a jury of his peers."

Now, as I said before, let us fit ourselves for the place we wish to

occupy, and then we shall stand there.

Adjourned.
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EVENING SESSION.

The meeting was called to order at TJ o'clock, the President in

the Chair. The first paper read was an essay on

"Our Influences from an Agricultural Standpoint."

BY HON. WARREN PEHCIVAL.

When the Board of Agriculture was first organized I had the

honor and pleasure of being a member during several years. I

felt a deep interest in its labors and discussions. Those associa-

tions had a salutary influence, inciting me to reduce to practice,

views and theories advanced by practical, intelligent agricultu-

rists. I have lost no interest during the intervening years ;
and

now, when again I find myself a member, I am prompted to assist

in some way, but there has been such a change in its practical

workings that I hardly know my latitude, or what to do or say ;

but as every man exerts an influence for good or ill, even though

his knowledge is limited and his sphere of action humble, I pro-

pose to offer some remarks upon Our Influence. Very many

regard agricultural pursuits as humiliating in the extreme. I am

happy to know that a radical change is taking place in public

sentiment, and more happy to perceive that the intelligent, practi-

cal agriculturist ranks first in many of the business relations of

life Therefore I shall attempt to illustrate my ideas by two

extremes, principally from an agricaltural stand-point.

Mr. A has fair natural ability, but from the force of early educa-

tion, is traditionary in agricultural operations. He inherited his

farm and fixtures from his father
;
the homestead for generations.

The buildings are dilapidated; orchard (if he has any) is un-

pruned, ungrafted, dying and barren; fences decaying; stone-

walls prostrated ;
bars broken ; gates ajar and unhung ; mowing

fields rough and barren, interspersed with large clusters of bushes

and thistles surrounding numerous rock-piles, infested by destruc-

tive vermin
; pastures exhausted, covered with moss, hard-hack

and sweet fern
; swamps unreclaimed, overrun with alders, wil-

lows, water-grass and brakes
;

wood-lots neglected, trees up-

turned and decaying ;
his garden producing an abundant crop of

weeds. Poultry house in the top of his trees or where he stores

his carriages ;
the piggery is a yard on some northern slope to

secure a supply of fresh air. His tool-house is his entire farm
;

his farm implements are no modern humbugs, but have descended
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to him with all his other traditions and are retained with equal

tenacity. His horses poor, lame and lazy ;
his cattle pure native,

true types of Jacob's cattle
;
his sheep are wild, small and poor,

bearing light and poor fleeces ; his swine small, poor and pointed

at both ends, pastured perhaps in the garden, front-yard or in the

highway, an annoyance to his neighbor day and night ;
while his

scanty crops stored in their well ventilated receptacles (being

dirty and rickety, infested by rats and mice
)

all bespeak hi* ideas

of scientific farming, blood stock, tight barns and rat proof grana-

ries.

His literary department lacks modern -books, as well as paper
and stationery, but is very likely furnished with pipes, tobacco,

a pack of cards and perhaps a bottle of whiskey. His children

being surrounded by such influences grow up ignorant, awkward,

impudent, dissipated and dishonest specimens of humanity. They
are strangers to art and science

; they discover no beauty in the

works of nature
; they have no love for the useful and beautiful in

flower gardens, field crops, or in flocks and herds. Their leisure

hours (which are many) are devoted to gossip, vulgarity and

croaking, contaminating the whole sphere of their influence.

We will now turn to Mr. B who is Mr. A's neighbor. He began
life with scanty patrimony, save good religious, moral, and intel-

lectual and agricultural training. His farm buildings are new, or

old ones modernized, with all the convenient fixtures; his orchards

are pruned, grafted, vigorous and bearing bountifully ;
fences and

stone walls indicate taste and thrift
;
bars and gates in place and

shape. Fields smooth and verdant, covered with luxuriant crops

of all kinds. All destructive vermin soon come to grief if they

dare to intrude. Pastures producing abundant forage, free from

bushes and noxious weeds. Swamps reclaimed and underdrained,

yielding splendid crops of grass, grain, fruits and vegetables.

Wood-lots cleared of fallen and decaying trees and receiving con-

stant, watchful care to protect the young and tender growth.

His tool-house is a tight, dry, commodious structure, easy of

access ;
his farm implements are of the most approved kinds, care-

fully stored when not in use. His horses fat, sound and spirited.

His cattle ( some improved breed
)
are smooth, fat, symmetrical

and beautiful of their kind, quietly ruminating either in the com-

fortable barn, or rich pastures. His sheep docile, large and fat,

bearing heavy fleeces of lustrous wool
;
their flesh tempting to an

epicure. His swine beautiful types of some of the improved
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breeds, in a convenient pig-gory, either converting grain and

vegetables into sweet, tender pork, or rearing young, and with a

little labor and skill on the part of their owner, manufacturing a

huge pile of valuable fertilizers from muck, weeds, straw, turf

from the roadside, with the aid of the wash from the laundry,

ashes and plaster to retain ammonia and assist in decomposition.

His abundant crops of all kinds are carefully harvested and

securely protected from vermin in their respective places, illus-

trate fully and forcibly to every observer, the influence of early

and correct agricultural discipline. His literary department
would interest intelligent minds, being largely supplied with

scientific productions of eminent agriculturists, illustrating the

goodness, wisdom and power of nature's God, in the production

from the germ to maturity, everything upon which we and ours

subsist from infancy to age. Here we find the choice literature

of present and past ages ;
the relics of dissipation, ignorance and

profanity being discarded. His children (being his pupils) here

find recreation and spend their leisure hours with profit ; they are

familiar with art and science
; they admire the works of nature

;

they love the beautiful and rare flowering plants and shrubs that

surround their home. They combine theory and practice in the

cultivation of all farm crops ; they understand the nature and

varying character of their soils, and the requisite quantity and

quality of needful fertilizers. They are familiar with the origin,

descent and" characteristics of their domestic animals, whether

natives, grades or thoroughbred. They have moral courage to

advocate truth against falsehood. In short, they love that quiet

home, made cheerful and happy by early, continued and practical

education in the right direction and are choice specimens of agri-

cultural production, possessing such religious, moral, agricultural

and political qualifications that when circumstances call them to

leave the home of their childhood, we find them master-mechanics,

engineers, navigating the ocean, consul or minister to foreign

countries, religious missionaries at home or abroad, at the head of

or in some of the national departments, in legislative or congres-

sional halls, president, professor or student in some agricultural

college, or last though not least, members of the board of agricult-

ure, devoting their best energies to promote the interests of

agriculture. Some may say that this picture is over-drawn ;
that

that such men as Mr. A are not to be found, and that such models

as Mr. B are rarely found.
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I appeal to you, gentlemen. Do you not find Mr. A very often

in your intercourse with mankind ? Do you not frequently meet

him in your legislative halls, denouncing all agricultural associa-

tions, all scientific farming, all Boards of Agriculture, all Agricul-

tural Colleges; and contending with pent up vengeance against all

appropriations for such objects, until, like the maniac, they regard

everybody as insane but themselves ?

I also ask you, do you not often meet Mr. B, his whole soul

in the work of elevating his brother man to a higher life in

all his pursuits ? He regards the human family as susceptible

of improvement and believes that what has been done by man,

can by man again be done
; yea, even more than this, he is deter-

mined to excel. I could name such, but they are so numerous

that I desist.

I have considered the subject mainly from an agricultural stand-

point. I have done this because I believe agriculture to be Alpha

and Omega. The first man was very soon ( after his creation )

initiated in the first principles of agriculture, and I am inclined to

think the first woman very early in life had some practical knowl-

edge of the duties of her sphere as a farmer's wife. I make the

assertion broadly, that agriculture underlies and is the foundation

of all our institutions, and all other departments of industry are

successful in proportion as agriculture succeeds. If this be the

fact, should not every man ask himself, what am I doing in this

great work ? How many could respond, I am fully doing my duty?

Hon. J. Stanton Gouxn of New York, followed with an interest-

ing lecture on "The Relations of Railroads and Transportation to

Agriculture."

Mr. Thing then introduced the following resolutions, which

were seconded by Mr. Simpson and unanimously adopted, the

large audience all rising :

Resolved, That the thanks of this Convention are hereby tendered

to non. John Stanton Gould of New York, and to Hon. Theodore

S. Gold of Connecticut, for their very acceptable, interesting and

instructive contributions to the usefulness of this session, and that

the vote be taken by rising.

Resolved, That the above resolution be entered in the Records

of the Secretary of the Board.

Adjourned.
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FOURTH DAY.

Friday, January 26, 18*72.

The Board assembled at 10 o'clock, Mr. Scamman of Cumber-

land in the Chair.

The day was chiefly occupied with reports from delegates from

Farmers' Clubs. To give these in full would occupy large space

and involve a repetition of much which has been presented in

former volumes. From their general tenor abundant evidence

appeared regardiug the exceeding usefulness of these institutions,

and abundant encouragement for their promotion. Plentiful testi-

mony was also given showing the need of them, the uses which

they subserve, and that a large amount of indifference and vis

inertia exists among many, perhaps among the majority of farm-

ers, which needs to be overcome, and which demands persistent,

earnest labor on the part of those who realize the need of elevating

agriculture to the position it should rightfully occupy, and the

consequent need of a general diffusion of both practical and scien-

tific knowledge among farmers.

What Farmers' Clubs have already accomplished in these direc-

tions in many neighborhoods, as testified to by many of the

speakers, gives the highest encouragement for continued efforts

where they have been in operation, and for their formation in

other neighborhoods. It also appeared that for successful work-

ing there must be some who are willing to devote much more than

their proportionate share of time and labor to the work
;
and who

will work on steadily after the attraction of novelty has worn off,
—

and who by their well directed enthusiasm may leaven the duller

ones with progressive ideas.

No other calling suffers so much for lack of contributions to the

common stock of knowledge by means of what each other has

gathered from experience, as agriculture. Farmers are not brought

together so much as mechanics and many other classes ; they have

less opportunity to inspect each other's work and to criticise and

profit by one another's operations. Whatever contributes to this

end serves an exceedingly useful purpose, whether it be the Town

Fair, the County or State Exhibition, a printed Book, the News-

paper, the Club, or whatever else. In many cases Town Exhibi-

tions have been got up by Clubs, and have brought their benefits

as it were to the doors of all. These in their turn contribute

greatly to the success of County Exhibitions, and these again to
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that of the State. What the primary assemblage
—the " Town

meeting" has done for us as a nation,—educating all in the funda-

mental principles and practices of free government—true Republi-

canism—genuine Democracy—elevating each to a consciousness

of being one of the sovereign people, and to a sense of responsi-

bility as the source from which power flows and laws arise, such

may the farmers' club be in regard to that most important industry

which feeds all the industries of the world—and without which

society must retrograde into barbarism and go hungry, or starve

at that.

Among the points most clearly shown by the statements of the

delegates were the following : That it is expedient to have the

meetings partake of a social character, thus insuring the attend-

ance of wives and daughters, young men and maidens. That it

is best to have the discussions opened by the reading of a paper

previously prepared by some member, to be followed by extempo-
raneous discussion

;
that it is well occasionally to obtain a speaker

from abroad, but that the main dependence should be on home

resources
;
that a good library is a great help ;

that the benefits

are not confined to the members alone, nor shown only in increased

activity of thought, greater facility in expressing ideas and views,

ease in presiding gracefully and effectively, &c, but that many
who do not attend the meetings get much good at second hand,

they hear something of the discussions, and see something of the

improvements as put into practice, which were mooted at the

club, and are led to better practice on their own farms. It was

also stated that substantial improvements thus originated had

effected so material an increase of value in farms and farm property

that it was visible in the valuation made by the town assessors.

The reports of delegates being concluded, on motion of Mr.

Lang, the following resolution was adopted unanimously.

Resolved, That the thanks of the Maine Board of Agriculture be

and are hereby tendered to the citizens of Paris, for the ample and

convenient accommodation provided for its deliberations
;

for the

cordiality with which it members have*been received, and for the

uniform kindness and courtesy extended to them.

Mr. Shaw of Paris, responded to the resolution in highly appro-

priate terms
;
and the Board finally adjourned.
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Books for Farmers.—Not unfrequently inquiries are made

regarding the best books on agriculture for public or private libra-

ries, Farmers' Clubs, &c. It is usually no easy task to select

those which, in character, numbers and price will best answer the

varied requirements which are thus sought to be supplied.

But there are some which can be recommended without hesita-

tion. Among these is a work on Practical Dairy Husbandry, by
X. A. Willard, A. M., of Herkimer County, New York. It treats

very fully of Dairy Farms and Farming, Dairy Stock and its Feed-

ing and Treatment, Management and Manufacture of Milk into

Butter and Cheese by the most improved methods of the present

day, giving also the history and mode of organizing Butter and

Cheese Factories, together with much else of interest on related

matters. Mr. Willard gave an address at the session of the

Board at Farmington in January 18*71, which was published in the

report of last year. Those who heard him on that occasion, or

who have read the address can readily judge of his fitness for such

a task. Suffice it to say that having had practical experience in his

own dairy for upwards of twenty years and having enjoyed rare

opportunities for studying and observing all which pertains to

to the Dairy, no man is better qualified for the authorship of such

a treatise than Mr. Willard. Octavo, 546 pages. Published by
D. D. T. Moore, New York. Price, $3.

To those who believe that a right understanding of fundamental

principles is the surest guide to successful practice, and therefore

desire to study the scientific truths which bear upon agriculture,

are most heartily commended two works by Prof. S. W. Johnson,

of the Sheffield Scientific School of Yale College ;
the one entitled

"How Crops Grow," being a treatise on the chemical composition,

structure and life of the plant ;
and the other, "How Crops Feed,"

a treatise on the Atmosphere and the Soil as related to the Nutrition

of agricultural plants ; designed to be a companion to, and the

complement of the other.

The results of the more recent investigations of German and

French botanists, chemists and agriculturists have been, for the
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most part, presented in journals or other publications which are

quite out of the reach of the general student. These results,

together with the remarkable studies of English experimenters,

comprise nearly all which is positively known with reference to

the life and growth of agricultural plants. This widely scattered

mass of facts embraces, however, just what every progressive

farmer wants to know
;
while not one in a million has the time,

the means and the ability to obtain, translate, digest and arrange
them for himself. It is in the highest degree creditable that one

of our Professors should undertake and satisfactorily accomplish
the formidable task of bringing order out of such a chaos.

In the above named volumes Prof. Johnson has presented in a

convenient form, the established facts of Physiological Botany, so

far as they relate to the cultivation of crops, and he has stated in

clear language the cardinal principles upon which successful agri-

culture must depend. The following is from the Preface to How
Crops Grow :

" For the last twelve years it has been the duty of the writer to

pronounce a course of lectures annually upon Agricultural Chem-
istry and Physiology to a class in the Scientific School of Yale

College. This volume is a result of studies undertaken in prepar-
ing these lectures. It is intended to be one of a series that shall

cover the whole subject of the applications of Chemical and Physi-
ological Science to Agriculture, and is offered to the public in the

hope that it will supply a deficiency that has long existed in Eng-
lish literature.

" The progress of these branches of science during recent years
has been very great. Thanks to the activity of numerous English,
French, and especially German investigators, Agricultural Chem-
istry has ceased to be the monopoly of speculative minds, and is

well based on a foundation of hard work in the study of facts and
first principles. Vegetable Physiology has likewise made remark-
able advances, has disencumbered itself of many useless accumu-
lations, and has achieved much that is of direct bearing on the art

of cultivation.
" The author has endeavored in this work to lay out a ground-

work of facts sufficiently complete to reflect a true and well-pro-
portioned image of the nature and needs of the plant, and to serve
the student of agriculture for thoroughly preparing himself to

comprehend the whole subject of vegetable nutrition, and to esti-

mate accurately how and to what extent the crop depends upon
the atmosphere on the one hand, and the soil on the other, for the
elements of its growth.

"
It has been sought to present the subject inductively, to collate

and compare, as far as possible, all the facts, and so to describe
and discuss the methods of investigation that the conclusions

given shall not rest on any individual authority, but that the stu-
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dent may be able to judge himself of their validity and importance.
In many cases fulness of detail has been employed, from a convic-
tion that an acquaintance with the sources of information, and
with the processes by which a problem is attacked and truth
arrived at, is a necessary part of the education of those who are
hereafter to be of service in the advancement of agriculture.. The
Agricultural Schools that are coming into operation should do
more than instruct in the general results of Agricultural Science.

They should teach the subject so thoroughly that the learner may
comprehend at once the deficiencies and the possibilities of our

knowledge. Thus we may hope that a company of capable inves-

tigators may be raised up, from whose efforts the science and the
art may receive new and continual impulses." In preparing the ensuing pages the writer has kept his eye
steadily fixed upon the practical aspects of the subject. A multi-
tude of interesting details have been omitted for the sake of com-
prising within a reasonable space that information which may most
immediately serve the agriculturist. It must not, however, be

forgotten, that a valuable principle is often arrived at from the

study of facts, which, considered singly, have no visible connec-
tion with a practical result. Statements are made which may
appear far more curious than useful, and that have, at present, a

simply speculative interest, no mode being apparent by which the
farmer can increase his crops or diminish his labors by help of his

acquaintance with them. Such facts are not, however, for this
reason to be ignored or refused a place in our treatise, nor do they
render our book less practical or less, valuable. It is just such
curious and seemingly useless facts that are often the seeds of
vast advances in industry and arts.

" For those who have not enjoyed the advantages of the schools,
the author has sought to unfold his subjects by such regular and
simple steps, that anyone may easily master them. It has also

(
been attempted to adapt the work in form and contents to the
wants of the class-room by a strictly systematic arrangement of

topics, and by division of the matter into convenient paragraphs.
' To aid the student who has access to a chemical laboratory

and desires to make himself practically familiar with the elements
and compounds that exist' in plants, a number of simple experi-
ments are described somewhat in detail. The repetition of these
will be found extremely useful by giving the learner an oppor-
tunity of sharpening his perceptive powers, as well as of deepen-
ing the impressions of study.

' The author has endeavored to make this volume complete in

itself, and for that purpose has introduced a short section on the
The Food of the Plant. In the succeeding volume, which is nearly
ready for the printer, to be entitled ' How Crops Feed,' this subject
will be amplified in all its details, and the atmosphere and the soil

will be fully discussed in their manifold Relations to the Plant.
A third volume, it is hoped, will be prepared at an early day upon
Cultivation

; or, the Improvement of the Soil and the Crop by
Tillage and Manures. Lastly, if time and strength do not fail,

a fourth work on Stock Feeding and Dairy Produce, considered
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from the point of view of chemical and physiological science may
finish the series."

How successful Prof. Johnson was in his endeavors, as above

set forth, is shown by the reception which his books have met,

both in this country and in Europe ; having been republished in

England under the joint editorship of Profs. Church and Dyer of

the Agricultural College at Cirencester, and in Germany, a trans-

lation, instigated by Baron Liebig, has been published.

It is safe to say that these volumes may be accepted as an authori-

tative exposition of the scientific agriculture of the present day, in

those branches of which they treat. It is equally safe to say, that

they are books not well adapted for light reading. They deserve

to be carefully studied, as. well as read, and will be of little use

unless they are. Two duodecimo volumes, of rather less than 400

pages each, containing all the facts gathered during a series of

years by scores of laborious investigators, together with the inter-

pretation of these facts, or, in other phrase, their testimony regard-

ing agricultural practice, could not fail to be full to the brim of

concentrated mental food. Their contents, amplified with swelling

words, extended with a customary amount of blunders, and diluted

with twaddle to the consistence of the thin broths supplied to the

press by some agricultural writers, would furnish materials enough

for a library of great magnitude. As the case stands, either can

be had* for two dollars, or both for four, and a world of house

room saved, with a corresponding economy of time.

It is well to have some such books. The digestive powers of

intelligent farmers are not so weak that they need, either physically

or mentally, to be fed solely upon slops, or even on milk
;
and the

farmer who has taken a slice of solid intellectual food such as these

furnish, has a cud for profitable rumination while his hands are

busy with daily routine work. In one respect these volumes are

open to less favorable criticism. Those who buy them will do so

for the sake of availing themselves of the author's share in the

work, and not because of less attractions contributed by the pub-

lisher; the paper, binding and general mechanical execution being

suggestive of a poverty in marked contrast with the solid wealth

within.

To serve the double purpose of more fully introducing Prof.

Johnson to the farmers of Maine, and to furnish valuable informa-

*SoId by booksellers generally, or sent postpaid on receipt of price by the publishers,

Orange Judd A Co., 245 Broadway, New York.
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tion regarding a subject of great practical importance, I am happy
in being able, through the courtesy of Secretary Gold, to present
here two lectures delivered before the Connecticut Board of Agri-
culture at their last session.

Soil Exhaustion and Rotation of Crops.

BY TltOF. S. W. JOHNSON.

Mr. Chairman and Gentlemen: Sometime since, I received

from Mr. Gold, a letter asking me to address the Board of Agri-
culture and the gentlemen assembled on this occasion, on

Exhaustion of Soils and Rotation of Crops. In that letter Mr.

Gold says :

" We want to go further than the common theory of rotation

leads us, and to inquire why some crops may be grown for several

years in succession, as onions and buckwheat, why corn does not

succeed after turnips, why does land become clover-sick.
" Why does the culture of certain crops tend to make the farm

richer, while other crops only make it poorer, and in both cases,

the gross amount of minerals and ammonia contained in the crops

may be the same, or even greater in the enriching crops ?

"Are there certain periods of plant growth which may be

called the enriching period, and others, as the fruit season, the

exhausting ?

"
Is not wheat, the prince of cereals, the greatest exhauster of

the soil for the product taken from a given area ?

" Tobacco should not be a very exhausting crop ; yet from the

fact, that for the particular purpose for which we cultivate it, a

very luxuriant growth is required, do we not need to furnish more

plant food than can be assimilated, much of which is lost in the

air, and washes away ?

"The physical condition of the soil as it is left by different

crops is worthy of notice.
' Wheat grows well after peas and clover, also after tobacco

;

but is not this last owing to the manure left over by the tobacco

and the good preparatory culture ?

" Corn does not do well after buckwheat, but potatoes do well.
"
Perhaps my facts may not be facts, but they are believed by a

great many farmers, and we want the whole subject overhauled

and explained."

After getting here on the ground, and looking over the material

12
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which ought to be considered in connection with these questions,

Mr. Gold has promised me that I shall have another hour to-mor-

row, and 1 will occupy this morning with a part of the subject.

I cannot promise, however, to answer all the questions which

Mr. Gold has proposed. Our knowledge is not sufficient for that.

Mr. Gold's admission that some of his "
facts may not be facts,"

shows that investigation is needed to establish fully what is, and

to distinguish that from what appears to be, before we can reason-

ably expect to give explanations. But the very investigations

which shall serve in any given case to identify the fact will also

assist in understanding the reason of it, and in seeing clearly its

bearings upon the other facts which we properly regard as settled.

I shall endeavor then, as far as the time admits, to put before you
some of those considerations which seem adapted to furnish guid-

ing ideas in respect to my subject.

By Exhaustion of Soil is properly understood, not a complete

deprivation of producing power," but simply a reduction of this

power below a profitable point. This is indeed a somewhat

indefinite definition, because the point of profit is not easy to

decide upon, but it is'sufficient for our purpose.

What does exhaustion consist in ? It consists either in the

removal of certain materials from the soil, materials which serve

to feed the crop and become a part of it, and which, by continually

taking off harvest after harvest, become diminished in quantity, so

that after a certain time there is not enough left in the soil to pro-

duce a fair crop, or else it means that the materials which may still

exist in the soil no longer occur in that condition in which the crop

can make use of them. We may have a soil containing potash in

large quantities, many hundred, pounds, or tons even, in an acre,

taken to the depth of two or three feet
;
but if this potash exist

there exclusively as an ingredient of some mineral which is acted

upon so slowly by the natural process of solution that there is no

available potash, as we say, nothing which the crop can get hold

of, such a soil would be unproductive. Again, we may have a

soil which contains but a thousandth part as much potash, but

which is fertile from the simple fact that the alkali occurs there in

such a state as to become available as rapidly as the crop requires

it.

To cure exhaustion, we must either restore the nutritive matters

which have been removed from the soil, or we must change the
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state of those which still exist there so that they may become
available.

Chemical science has established the fact that every crop

requires a variety of materials to support it. I have here a num-

ber of printed sheets, containing a table of the average quantities

of the chief ingredients of our ordinary cultivated crops, of which

I would like every gentleman present to have a copy.

Average Quantity of Water, Nitrogen, total Ash and Ash-elements in

1000 lbs. offresh or Air-dry Vegetable Mailer. .

By Prof. Wolff, of the Agricultural Academy, at llohenheim.

Wheat, grain
Wheat, straw

Rye, grain

Bye, straw

Oats, grain
Oats, straw

Barley, grain

Barley, straw
Indian corn, grain
Indian corn, stalks and leaves

Buckwheat, grain
Uuckwheat, straw
Meadow hay
Red Clover hay
Timothy grass
Maize fodder, green
Red Clover srrcen

Potatoes, tuoers

Potatoes, tops

Turnips, roots

Turnips, tops.

Carrots, roots

Carrots, tops

Hops, entire plant
Hops, the cones
Tobacco
Stablo manure

Dunghe.ip licjuor

Feces, fresh

Urine, human, fresh

Night soil, f^ces and urine, fresh . .

Bone dust

Nitrate soda

Hulphato ammonia
E lab. guano
Ground kelp
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acid, the proportions of which in 1000 lbs. of our ordinary crops

are given in the last column of this table. Sulphuric acid, in the

form of some sulphate, must be present in the soil. If we should

remove all the .sulphates from a given soil, it would be totally

impossible to grow any crop or any plant there unless the sul-

phates were replaced. That is one of the first principles of

agricultural science, which applies equally to all the ingredients

stated in the table, with the possible exception of soda, as has

been establish by such an amount of experimental evidence, that

there can remain no doubt of it whatever. Sulphuric acid, or the

sulphates, as they are found in nature, are very liable to be

removed from the soil. The sulphate of lime is the form in which

sulphuric acid chiefly occurs in land. This dissolves in about five

hundred times its weight of water
;

and where the soil is so

situated that heavy rains fall upon it, leach through and go out of

it again, the sulphuric acid is rapidly washed away. Almost

everywhere, except in the poorest soil, you find the water a little

hard, when you use it with soap. This hardness is due to the

presence of lime, and in most cases you find the water contains a

little sulphate of lime, which is the same as plaster of Paris. This

continually dissolves from the soil and passes into the springs and

rivers. If the soil is not porous, but of such a nature that it can

hold the rain which falls upon it to a large extent, the case is

different, and the loss is not so rapid as from soil where the water

runs freely through ;
but we have in this way a constant loss of

sulphuric acid from the soil.

Unless there is an unfailing supply of sulphates in the soil itself,

furnished, for example, by the chemical alteration of some other

sulphur compound, as iron pyrites, there will in time come to be a

deficiency of sulphuric acid from this washing process alone, and

although this element of crops is the least prominent of them all

in respect to quantity it is likely t • Le soonest exhausted. The

moment when the available sulphates in the soil become less than

is required for a full crop, it will be impossible to realize such a

crop without making good the deficiency.

The soil in a given case may be unfertile, may become ex-

hausted, simply because this one ingredient is removed by the

processes of washing and cropping. Lime and soda are also

washed out from the land, slowly to he sure, but continually, and

in quantities whose aggregate is very large. There are other ele-

ments, like phosphoric acid, which we do not lose by washing to any
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appreciable amount. You do not commonly find this substance in

the water of wells or springs, except in the minutest quantities.

It is very rare to detect it in waters, except those which have

passed through a very heavily manured soil, or unless it is other-

wise especially abundant. Potash, for another example, rarely

wastes from the soil, unless it is from light, coarse, sandy land,

having but little fine material in its tilth.

If the substances which feed the crop, one or all, have become

reduced in quantity or are not in proper condition as to solubility,

we may remedy the exhaustion either by applying the materials in

the form of some fertilizer which contains them, or we may omit

that, and rely upou those processes by which the original rocks of

the earth's surface have been converted into nutritive soil
;

the

processes by which those substances, once totally unavailable for

crops, have been made available. We can wait the operation of

the natural agencies which are involved in what we call
" weather-

ing;" the action of water, and of the carbonic acid and oxygen
in the air. When we leave land in fallow—a thing which is prac-

ticed much less now than formerly
—these processes go on in the

soil, and prepare a quantity of plant-food for the crop of another

year. This "weathering" process is in constant progress and is

of great importance in supplying the materials which our crops de-

mand. If that process should be suspended, farming would

become a very difficult- business. That certain fields will produce

crops of the same kind for years and years without any fertilizing

addition whatever, is due to the fact, that as fast as the crop re-

quires and removes the materials given in our table they are sup-

plied by the soil itself; they exist in the soil, were originally

stored up there, and they are made soluble day by day, as the

crop may need. The rate at which this weathering process goes

on determines, other things being equal, the natural yield in a

given case. By active tillage, throwing up the soil, so that it is

exposed more fully to the arr, and by drainage, if this be neces-

sary to ensure access of the atmosphere, this process can be

hastened. Most saline fertilizers, such as common salt, nitrate of

soda, superphosphate of lime, and plaster of Paris, also act in a

similar way to dissolve the elements of the soil, and thus prepare

them for the crop ;
so that, although these fertilizers may in some

cases do nothing towards feeding the crop directly, they help to

feed it, by this indirect action in dissolving and bringing into an
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active form the materials which tbe soil contains in abundant

quantity, but in an inert state.

To go back and review, in a couple of statements : Exhaustion

is the reduction of the producing capacity of the soil below the

point of profitable cultivation, and depends either upon the abso-

lute removal of certain materials, or their removal to such a point
that the suppty is below the demand of the crop, and such re-

moval of materials must be compensated either by suitable fertil-

izing applications or by making the unavailable materials still

present in the soil available by fallow, tillage, &c.

Mr. Lawes, of England, a gentleman who has devoted a great
deal of attention to agriculture, and spent a great deal of money
in its study, and who has arranged the most beautiful and elabo-

rate field. experiments that have ever been made in any country,

has brought out in a recent publication the distinction between the
" natural strength

" of the soil and what he designates its
" con-

dition ;" and as this distinction is an extremely important one, I

will devote a few moments to its consideration. The natural

strength of a soil is its feeding power aud adaptedness to crops in

all those respects which belong to the soil by its original nature.

This standard fertility or productive power is something character-

istic of the soil, something you cannot separate from it, something

belonging to its entire mass and dependent upon its original com-

position, texture, and properties. It is a thing which lasts a long

time, and perhaps has scarcely any limit in the matter of duration,

whatever may be its limit in the quantity of crop which the soil

will produce. Every soil has its natural strength, greater or less,

the degrees covering a very wide range. You have all heard of

soils which are remarkable for their productiveness, or for their

want of productiveness. The valley of the Nile, for instance, is a

region which has been cultivated for a period longer than history

can define with any accuracy, and produces large crops annually

of the most exhausting kinds. Wheat and similar grains are

grown there continuously, year after year, without any attention,

except digging in the seed, watering and taking the crop oil'. We
find in Hungary and Southern Russia large tracts of country,

where, every other year, or every third year, large wheat crops
are harvested. The land is cleared, the seed put in, and after the

crop is gathered the land is allowed to rest one or two years, then

another crop is put in, and so on. This process has beeu going
on for centuries. Black Sea wheat is famous all over the world.
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The export of wheat from thos6 southern districts is immense.

Until our western country came into bearing-, that was the chief

source of the wheat supply to continental Europe.

"\\
r
e have in our Genesee region, in central New York, a country

where the soil is of remarkable natural fertility, and, after the

first few years of cultivation, the farmers fell into a routine which

enables them to take off a wheat crop ever}r third year, right

along, with great uniformity. The uniformity is great, so far as it

depends upon the feeding power of the soil. Accidents, like the

rust, the midge, or something of that sort may come in and des-

troy their crops occasionally, but the feeding power of those soils

remains, as a certain quantity, and will probably so continue for a

great length of time.

The most interesting case which I can bring up in illustration

of the natural strength of soil is furnished by the English gentle-

man to whom I have referred, Mr. Lawes. In April, 1870, he

wrote, in respect to a field on his estate, a paragraph as follows :

" The same heav}r loam, of no extraordinary fertility, has yielded

an average annual produce, without any manure at all, of 16

bushels of wheat for twenty-six years ;
20 bushels of barley for

eighteen years, and nearly 24 hundred weight (long hundred

weight) of hay for fourteen years."

Mr. Lawes began, in 1844, to see what would be the effect of

putting a given plot of laud into the same crop year after year,

with no manure whatever
;
and the result is what I have just

stated. These averages which he gives are, with one or two

exceptions, the regular yield, within two or three bushels, of this

piece of land. A field, for example, which had been, this last

summer, twenty-eight years in continuous cultivation under

wheat, has averaged about 16 bushels; on one occasion, it went

up to 23, and on one occasion it dropped down to five. These

variations were due to the season, but otherwise the yield ranged

between 12 to 17 bushels, so that this productive power of 16

bushels may be considered as the capacity of that soil in respect

to the wheat crop. I do not see any reason why he and his suc-

cessors should not go on for a hundred years and get the same

amount of wheat, within about the same limits. Perhaps it would

full off somewhat. There is a little falling off in the last half of

the period just completed. The yield is perhaps a bushel less

than during the first half; but that may be accidental, and due to

the character of the seasons. There is no reason in my mind why,
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for the next twenty-five years, the yield should not be a bushel or

two more
;
but we have not lived those other twenty-five years,

and we cannot tell positively.

The worst soil we can point out has a certain natural capacity.

Take our rocky hill ranges in this State : if we should give a little

care to them, we could harvest every twenty-five or thirty years,

a certain crop of wood from them
;
and if we should begin that

culture now, and carry it on for a hundred years, we should get

the same crop the last thirty years that we did the first thirty. If

we carried it on for a thousand years, the climate and circum-

stances generally, remaining as they are, we could depend upon

getting from them three uniform wood crops every century. So

in the poorest pasture, we have a certain natural productiveness,

which remains the same, so long as the state of the soil is un-

altered. The field may become a swamp, or its natural water-

supply may be dried up by local changes, but independently of

accidents like these, it will manifest a certain nearly uniform

natural strength from generation to generation. All production

of vegetable matter in the soil, of any kind, is the result of change
—the result of chemical and physical change. Natural strength

depends upon changes in the soil which act- in a nearly invariable

manner for long periods of time. The "Tooth of Time," is an

expression belonging indeed to figurative literature, but one also

fully justified by fact It is a tooth whose action never ceases

and whose Sharpness is never blunted. The grand rock-ridges

and peaks which make the mountains of the globe, although they

have held their crests aloft in flinty defiance through all the

periods of human history or tradition, are slowly wasting under

its incessant bite, and the explorer in the high Alps hears from

hour to hour the thunder-like noise with which the huge blocks of

granite, loosened from the mountain tops, crash downwards. At

the base of any high cliff you may see a (alus of sharp-angled

stones reaching half up the breast of rock, unless some rapid

stream of water or slow- pushing glacier is there to carry them

away. Our level fields are or have been covered with lumps of

rock, and our soil is full of them, but these are not sharp-edged as if

just struck off by a hammer-blow, but they are rounded in all their

outlines; the "Tooth of Time" has not ceased to eat away at

every angle and corner of these tempting morsels as the teeth of

children gnaw at sugar plums. Nor does the work stop here.

As they lie out on the pasture or buried in the plow-land, the
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same invisible tooth nibbles at every point of their surface, rough-

ening and corroding them until they are reduced to dust. Even

the sand-grains are ever cut smaller and finer until they dissolve

away from our sense of sight or feel, and the long imprisoned

potash and lime, the phosphates and the sulphates, are released.

It is the "Tooth of Time" which thus levels mountains and

crushes boulders into soil, and it is the same tooth whose incisive

workings in the soil reduce the elements of the rocks to the impal-

pable state of food for the plant. Where circumstances remain

the same, these changes prepare the nutriment for plants at a

certain regular rate, and the natural strength of the soil is simply
the expression of this steady development of plant-food and the

corresponding production of vegetable matter.

To turn now to what Mr. Lawes calls the "condition" of the

soil. Farmers are in the habit of saying,
" This land is in poor

condition "—
or,

" This is good soil, but it is rather run down
;

it

is in poor condition at present." Or, looking over the fields of a

neighbor, who has taken a little extra pains, "This is poor land,

but he has got it up into good condition." "
Condition," then, is

artificial or accumulated strength ;
a thing we cannot depend

upon, except as we can depend upon the continuance of the arti-

fice or temporary causes of which it is a result. "Condition"

refers to those elements of fertility which are capable of being
turned to account in the growth of crops within a limited time.

We may have a "
condition," which is the result of natural causes,

as is illustrated by the manner in which Indian coim is grown in

some parts of South America, on land newly cleared from the

forest. "You know that in tropical latitudes, the year is usually
divided into two seasons—the wet and the dry. During the former,

abundant rains fall and vegetation "grows with wonderful luxuri-

ance. The other half of the year is comparatively dry, and plant-

life is inactive. At the close of the rainy season, the planters

chop down the timber, the brush, and everything that grows upon
the land where they propose to get a crop. When the fatten veg-
etation is sufficiently dry, they set it on fire, and everything burns

completely except the largest trees. When the fire has gone out,

toward the beginning of the next rainy season, they have a field

destitute of vegetation and coated with the ashes of the forest.

There, with the smallest preparation, they plant their corn in the

ashes, dropping it where they can, and get a magnificent crop.

The second year they put on corn again and get another large



186 BOARD OF AGRICULTURE.

crop. The third year they get another crop, and after that, it is

cheaper to abandon that field, and to clear another. The first

piece grows up to forest, and in six, eight or ten years, perhaps,

they can burn it over again. Here, the fertility of the soil after

burning is a "condition" which is produced partly by natural

means, the growth of the forest, which brings up matters from

below, and partly by artificial means, the felling and burning of

the forests, restoring those matters to the surface.

" Natural strength
"

is something which is comparatively un-

affected by cropping. Where the soil has great natural strength,

you cannot permanently exhaust it
; you may get it down to a

point where production is unremunerative, you may say your

land, once good, is
"
exhausted," but a skillful farmer will take

hold of it, and by the use of some judiciously selected fertilizer,

and the application of well-directed labor, he will bring up this

exhausted soil in a short time, and make a profitable farm of it.

It only needs a little
" condition "

to reestablish its good name.

"Condition" itself, however,' is a thing which is easily run

through with. You may take a poor, light soil, and make it pro-

ductive by the application of manure and by careful tillage, but if

you stop there, and undertake to work on that capital, you will

find that it deteriorates rapidly. You will have to come down to

the natural strength, and if that be small, your crops will corre-

spond.

To illustrate further what " condition "
means, take the case of

those fields of Mr. Lawes, the natural strength of which was

measured by a yield of 16 bushels of wheat, or 20 bushels of bar-

ley, or 2600 lbs. of hay, through a number of years. He took a

portion of that land and put- on it annually, fourteen tons of yard

manure, to the acre, and during the nineteen years in which he

carried on that process simply, he got 36 bushels of wheat per

acre, as the average, some years a little more and some years a

little less, and one or two years a good deal less than this quan-

tity, on-account of some peculiarity in the season. On another

field of the same land, where he put four hundred pounds of am-

monia-salts—sulphate of ammonia, I believe, mainly—he also

raised annually, 36 bushels of grain. On another field, where he

applied fourteen tons of stable dung, he got 48 bushels of barley,

on the average, for nineteen years. The annual use of stable

manure in this quantity, and the annual addition of a certain num-

ber of pounds of salts of ammonia, raised the crop of wheat from
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16 bushels to 36 bushels, aud kept it steadily at that point for

nineteen years ;
so that the difference between 16 and 36 bushels,

that is, 20 bushels, was the crop which was produced from that

field by the use of fourteen tons of stable manure in one case, and

four hundred pounds of salts of ammonia in another. It was the

stable manure and ammonia salts in those quantities which im-

proved the "condition" of the land by the equivalent of 20

bushels of wheat.

We understand, then, that there is a natural quality in the soil

which we cannot easily bring below a certain limit
;
and there is a

"condition," an artificial, temporary or adventitious fertility,

which we can easily increase aud easily exhaust.

There are many circumstances which necessitate or justify a

Rotation of Crops. I will not attempt to enumerate' them all.

Differences of soil and climate, the quantity of fertilizers accessi-

ble, the demand in the markets, ease of transportation, politicians,

when they make fluctuating tariffs, weeds which come to infest

the fields, insects even, may make it advisable to alternate our

crops. It may not be uninstructive to go back in history and

give a sketch of the gradual development of the practice of Rota-

tion.

The earliest husbandry was simply pasturage. When the

people of temperate climates found they could not support them-

selves by killing wild animals and gatheriug fruits, the natural

produce of the country, they began to tame animals and keep

herds of cattle, sheep, etc.; and you know that on the vast plains

of Asia and South America, this sort of pastoral husbandly is still

the only one known. As population became more dense, and land

more valuable, people crowded each other, and there was not room

•enough to roam about at will and settle upon pasture wherever it

could be found, unless, for a change, the people fell to fighting,

and partially killed each other off, thus leaving land enough for

the survivors. When civilization began, it became necessary to

cultivate forage crops, or, at least, to take some care of the natu-

ral meadows. The next step was to assist these natural resources

by growing some grain, and people began to break up a little land,

and cultivate wheat and the various grain crops ; afterwards, at-

tention was given to root crops. It ma}' not be possible now to

show how these steps of progress have taken place in any given

locality ;
but this is a general history of the development of

husbandry all over the world, wherever it has attained any perfec-
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tion. Farmers have always carried on their operations in a very

simple way, at first, for many generations. On the continent of

Europe, where we have the most authentic accounts, they plowed
a small portion of land, and grew some grain upon it—barley,

wheat, or rye
—

putting in the same crop as long as they could

make it grow and get back a little more than the seed. They
were content with much poorer crops than we regard profitable.

They used the same land for several years, until its
" condition"

was gone, or until it was no longer remunerative, and then they
left it and plowed up another piece. The old field would grow up
to grass, and after a number of years they would come round to it

again and sow it to grain. That was the earliest and simplest

plan of conducting farming. In those days, there was but
little,

skill or thought bestowed upon agriculture. The intelligence of

the world was mainly given to government, war, and things of

that sort. The peasant was a man who knew nothing except to

grub the ground, and he did it year after year, generation after

generation, as his father had done it before him, with little idea of

change or improvement. In the neighborhood of cities, where

there was better pay for this kind of work, and more intelligence

concentrated upon it, of course it began to be found that a little

rotation was a good thing. Where rotation started, we do not

know. In some books it is stated that it was invented in Eng-
land. But if you will read Virgil and Varro, you will find that

the Romans were well acquainted with rotation, although Virgil,

who was a poet, only mentions it in an incidental way. Leaving
the results of modern science out of the account, there is not

much in our agricultural practice that you will not find described

in Latin books. Those people, who developed a magnificent

civilization which they forced upon the unwilling savages of.

Britain and the north of Europe, who were our ancestors, did a

great deal of good work in the way of agriculture, considering

the facilities at their command.

After a time, there came into use in Europe a system which was

practised there extensively in the ninth century, and is still

followed in some parts of the continent. It was known as the

three-course system of rotation. For centuries this system was

carried on where the fanner had large pasturage, and little plow-

land. The first year, the plow-land was left in fallow, but in the

autumn was prepared, by what manure and rough tillage could be

given it, for a sowing of winter grain, mostly rye, which occupied
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the second year. The third year the ground wms put in summer

grain which completed the shift. Then the farmer began again
with a year of fallow and manure, a year of winter grain, a

year of summer grain ;
and so he went on—three years—three

years—three years
—

indefinitely. I suppose there are districts in

Europe that could be pointed out where this practice has prevailed
for nearly a thousand years, and it was early imported into this

country. It was the subject of legislation in the time of Charle-

magne. Some historians think that this monarch decreed the

adoption of the three years shift; others think that he merely
recommended it, as an improvement on what had been previously
the custom among the less advanced peasants, of simply using
the plow for a succession of years, without any rest for the land.

In the vicinity of cities, where the plowed land increased in pro-

portion to the quantity of pasture, and the supply of dung be-

came inadequate to manure it sufficiently, so that the manure and

fallow together could not make two good grain crops, forage

plants
—

grass, clover, or roots—were introduced into the course
;

and in that way, a great variety of rotations came into use.

In England, there has been practiced, over a considerable part
of the country, what is known as " the Norfolk rotation "—a four

years shift. You have all read of it, doubtless; The first year,
clover and mixed grass seed

;
the second year, wheat

; the third

year, turnips or rutabagas ;
the fourth year barley ;

and then the

same course again, with, perhaps a little variation
; perhaps the

land was kept two years in clover and grass. In Dorset, Wilts,

Essex, Herts, Suffolk, and Cambridge, in England, ten or fifteen

years ago, this course was in almost universal use. I speak of this

matter to bring up one point. There are certain advantages in

rotation which being observed or conceived led to its adoption.
But farmers, especially in long-settled countries like England, are

apt, having once accustomed themselves to a routine, to adhere to

it long after its advantages cease to exist. This is illustrated by
the fact that Norfolk, which gave England the four-course system

just described, began more than thirty years ago to amend its

own improvements. The command of concentrated and artificial

fertilizers which admit of easy application at any point in a rota-

tion, led some of the best farmers there to introduce another grain

crop
—oats—into the shift, making a five years course, and accord-

ing to Caird, in his "English Agriculture," "on a large farm

where this system has supplanted the four years course the
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average produce of all the grain crops has increased in ten years

between thirty and forty per cent.; the extent of land on this farm

in wheat, having during- that period annually increased till it has

now (1850-51) become one-third greater than it was then."

In Great Britain, Germany, and other European countries, you
will find in many localities very complicated systems of rotation.

I saw the other day, in a book which I was looking into for some

statistics, a long and curious calculation, showing the various

materials—lime, potash, phosphoric acid, &c.—taken off and put

on a farm, which was divided into ten equal fields, and each of

these fields, went through successively with the same ten years'

rotation; which was: 1, Summer Fallow, manured. 2, Winter

Coleseed. 3, Wheat and Rye. 4, Legumes, manured. 5, Rye.

6, Potatoes. 7, Clover and grass. 8, Clover hay. 9, Pasture

till 1st July, then summer fallow. 10, Rye and Wheat, "half

manured."

It is a great advantage, in the conduct of a large estate of four

or five hundred acres, to have the whole system of cropping made

up beforehand, so that the men can tell just what is to be done

from year to year. The management of farm labor is simplified

by this arrangement. That is one of the reasons why such com-

plicated rotations are adopted.

It should be well borne in mind that while there are circum-

stances in which rotation is extremely advantageous there are

other circumstances under which it is comparatively unimportant.

Certain conditions make rotation necessary, and others make it

unnecessary. There are two kinds of agriculture, which have

been defined as " extensive " and "intensive." The "extensive"

is where land is cheap, and where capital, labor and manure are

scarce. There the farmer must go over a great deal of surface, and

depend chiefly upon the natural resources of his farm,—getting out

of it what he can,
"
by hook or by crook." "Intensive" agricul-

ture is where the circumstances are such that the farmer uses

a comparatively small quantity of land and a large amount of

capital, is able to get fertilizers in abundance, and sells his crop

quickly and at a good price. He puts a great deal more into the

soil and gets a great deal more from it than his "extensive"

brother. He works in a more intense way. That is, his labor,

instead of being spread over two hundred acres, is concentrated

on fifty, and he is able to make his fifty acres more profitable than

the other farmer can make his two hundred. In "extensive"
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agriculture we usually have a large quantity of pasture and keep
a good many cattle, for we have to depend largely on their manure.

We have to sell off' a large share of the crops, which remove valu-

able materials from the soil, and we cannot or do not buy fertilizers

to make good the deficiency. In the other case, the farmer can

put in as many fertilizers as he chooses to pay for. lie is able to

buy them, and he finds his profit in using them. In "extensive"

agriculture, which is made necessary by circumstances, the farmer

must depend largely upon rotation
;
he must bring it into success-

ful use. As he succeeds or f.iils to do this he carries on a paying
or a losing business. In "intensive" agriculture the farmer is

largely independent of this necessity ;
he can rotate or not, very

much as he chooses. Rotation is not indispensable to his success.

That is, the advantages that come from rotation are not so great
as the other advantages which the farmer has at command by the

use of plenty of money, plenty of fertilizers, by his nearness to

market, and high prices.

Now, I wish to state some of those principles which should

govern us in .rotation, so far as this depends on what we may call

the chemistry of the crop and the soil. So far as the feeding

power of the soil is concerned, the special requirements of the

crop should determine the rotation. Of course there are other

conditions to be taken into account in practice. Winter wheat,
for example, cannot follow itself beyond a certain length of time,
even if the soil will allow, because the land ordinarily becomes
foul' with weeds

;
and it is better to alternate with some crop

which will enable us to destroy the weeds by hoeing or which will

choke them out directly. There are many conditions which influ-

ence rotation that I do not propose to speak of, but I shall confine

myself to that part of the subject which is involved in the feeding
of the plant. The broadest principle of rotation is to alternate

grain crops and forage crops. That is, to follow plants having
a short and rapid growth and which produce seed, by plants of a

longer period of growth which are not allowed to ripen seed, but

are harvested for their large amount of foliage.

Plants, like animals, have different ways of feeding. If yon
were to undertake to keep a dairy of hyenas you would have .to

provide a different food from that which you give to cows. If

you should choose the giraffe as a domestic animal you would find

that its habits of feeding are adapted to very different circum-

stances from those of your common pastures. The natural food



192 BOARD OF AGRICULTURE.

of the giraffe is mainly the buds and twigs of a kind of locust tree

that grows in the African wilderness, and the long fore-legs and

long neck of the animal are shaped for browsing among the tops

of those trees. The different classes of plants have peculiarities

in their feeding arrangements which are as marked and striking

as these differences in animals.
,

On comparing together the roots of our ordinary crops, we find

that when they grow under similar circumstances there is o great

difference in the depth to which they extend, a great difference

in the degree in which they branch, and a great difference in

the absolute quantity of roots. Unfortunately, we have not

enough really satisfactory observations on these points to serve

us in any very extended comparison, it being rather troublesome

to make accurate observations of the roots of plants when they

have once penetrated the soil. A few brief paragraphs in my
book "How Crops Grow," embrace pretty nearly all we know

about this matter of the growth of roots. As to depth, Schubart

has made the most satisfactory observations we possess on th-3

roots of several important crops growing in the field* He sepa-

rated them from the soil by the following expedient : an excava-

tion was made in the field to the depth of six feet, and a stream of

water was directed against the vertical wall until it was washed

away, so that the roots of the plants growing in it were laid bare.

The roots thus exposed in a field of rye, in one of beans, and in a

bed of garden peas presented the appearance of a mat or felt of

white fibers to a depth of about four feet from the surface of \he

ground. Roots of winter wheat were observed as deep as seven

feet. in a light sub soil, forty-seven days after sowing. The depth

of the roots of winter wheat, winter rye, and winter coleseed, as

well as of clover, was three to four feet." Schubart further col-

lected and weighed the roots of wheat, rye, and peas, and ascer-

tained their proportion of the entire plant Hellriegel has also

published some observations on the extent of the roots of barley

and oats.

We have a few other observations of this sort, but not enough
to enable us to determine the comparative quantity and depth of

the, roots of our cultivated plants with any accuracy. It will not

do to draw conclusions as to the length of roots from such ob-

servations as these, made, it would appear, in different soils, dif-

ferently treated and fertilized, because other observations show
that the development of the root depends not exclusively upon
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any impulse which it receives from the plant (that is, the root

must not necessarily weigh so much or measure so much), but

depends also upon the nature of the soil. Where this is rich tho

roots tend to remain
; they branch and ramify through all the

pores of a small bulk of earth. Where this is poor they stretch

off and are sparsely distributed through a larger space. Where

they find plenty of food they grow and multiply upon it; where

nourishment is lacking they seem to go in search of it. All ob-

servations must therefore be comparative. • We know, however,

in a general way, that the development of roots is different in

different classes of plants. We know that clover has a much

deeper system of roots than our ordinary grains. We know that

where the soil is rich at the surface, and where it is adapted nat-

urally, by its mechanical condition to the growth of wheat, for

example, the large proportion of wheat roots are found within a

rather narrow space. On the fertife plains surrounding the town

of Leipzig, the principal commercial city of Saxony, situated in

one of the richest agricultural regions of Germany, I have seen

the same kind of plow going back and forth, which you will find

pictured in the classical dictionaries as used by the Romans. If

you should take a shingle five inches wide and sharpen it to a

blunt point, you would have about the shape of the plowshare I

refer to.

This wooden instrument, shod with thin iron, did not turn a

furrow; it simply made a groove about four inches deep from

crest to base, stirring and mixing the soil thoroughly, however,

to that extent. This was the only kind of plowing I saw practised

on these fields in 1854, and yet splendid crops were harvested

from them. The soil was doubtless naturally of excellent texture

and allowed a due penetration of the roots. But the fact remains

that with such tillage all fertilizing applications must remain near

the surface, and this makes evident that the roots of our grains

need not go down to any very great depth. If the soil has

nourishment and moisture for them, six or eight inches of earth

will answer for the support of a crop. A foot will, in a majority

of cases where the soil is of good quality, contain the bulk of the

roots of the wheat crop. They may go deeper, as Schubart ob-

served, but only because they must descend in order to find food

or drink. It has been shown by experiment that roots develop in

poor soil in 'the vicinity of any enriching material ;
so that we

cannot say, because Indian-corn roots have been traced for twenty
13
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feet in a sand-bank, that it is the habit of the maize plant to send

out roots twenty feet long. The length depends upon the soil

rather more than upon the plant.

It is greatly to be desired that our knowledge of the relative

development of the roots of our various crops should be com-

pleted. The roots are in one sense the most important part of

the plant. We cannot influence a field crop, except through the

roots. We do not manure the tops, or operate upon them in any

way. All our efforts^to promote growth must be directed to the

root, and yet we do not know with precision what is the extent

and depth of the roots of the wheat plant, for example, as com-

pared with the roots of any other plant. We simply know that

some plauts have more and longer roots than others
;
that clover,

for instance, is deeper rooted than wheat.

Some important contributions to our knowledge of this subject

have been made quite recentty* and I have placed upon the black-

board some figures obtained by chemical analysis of the residues

of certain crops; i. e., the stubble, and the roots down to the

depth of ten inches. At Proskau, in Prussia, there is a Govern-

ment Agricultural School, and Dr. Weiske, one of the chemists

connected with that school, a year ago last summer, measured off

certain plots of land, several yards in dimensions, and carefully

excavated the soil to the depth of ten inches and with extreme

pains dug out all the roots he could get in that depth of soil.

These he dried, weighed, aud analysed, and these figures show

the average of his results, calculated in pounds upon the surface

of an acre. Unfortunately, he did not state anything about the

quantity of the crops ; but from the fact of their growing at Pros-

kau, where the soil has long been under cultivation, it is to be

presumed that these crops were good.

Composition of Roots and Stubble—lbs. per acre.

Rye
Barley
Oats

Wheat
Bed Clover .

Buckwheat .

Pea

Lupine .. . . ,

Dry veg
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what the height of the stubble was
; probably it was rather short,

as straw is too valuable in most parts of Prussia to be left on the

ground. These figures were obtained to throw light on what

happens under the circumstances that prevail in the culture at

Proskau. We want a similar work done to throw light on what

happens under our circumstances, and this work should be repeat-

ed several years, so that we shall arrive* at average figures that

can be fully depended upon. Referring to the table, you have of

rye stubble and roots, 3400 lbs.; of barley, 1515 lbs.; of oats,

2200 lbs.; of wheat, 2240 lbs., of red clover, 6580 lbs.; of buck-

wheat, 1630 lbs.; of peas, 2400 lbs.; of lupine, 2800 lbs.

You see at once the bearing of these figures. You see that

when you have got your clover hay off the field, there remains,

within ten inches of the surface, twice as much vegetable matter

as is necessary to go into the next rye crop, and three times as

much as is necessary to go into the next wheat crop. That helps

to explain why clover is a good preparation for these crops.

Look at the column headed "
Nitrogen." In rye, we have 62

;
in

wheat, 22
;

in clover, 180 lbs. Take lime. In rye, 69
;

in clover,

246; and so on. What I want to show mainly by this table is

expressed in the first column of figures
—the amount of vegetable

matter remaining in the roots.

Here we have another set of figures which refer somewhat in

detail to two of our standard crops
—Rye and Clover.

Roots. Top

Rye, before heading." headed
" in bloom
"

ripe

Clover, before bud.. .

" in bud
" in blossom .. .

"
ripe

av. length.
6 inches.

8 "

8 "

8 "

18 •'

16 "

14£
"

15 "

weight.
50

106

143

253

56
94
106

147

Roots.

weight.
30
23

24
19

35
50

45

99

Ratio of

Root to Top.

10: 17

10: 45

10: 59
10: 136

10: 16

10: 19

10: 23

10: 15

In tfiis experiment, due to Heiden, a mass of soil one foot wide,

five feet long, and four feet in depth, was enclosed in boards, then

lifted out and the roots removed by careful picking and washing.
The average length of the roots was noted, and the total weight
of roots arid tops ascertained. This was done, as the table

shows, at several different periods of growth.
You see from the second column that the roots of rye at the

time of heading had an average length of eight inches, and did
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not gain anything beyond that. In the clover, at the time of

budding, their length was eighteen inches
;
in bud, sixteen inches.

That looks like going back ;
but you must remember that the roots

measured in the one case were not the same as those measured in

the other, but were from another plot of ground. In blossom,

they were fourteen and one-half inches
;
when ripe, fifteen inches.

The grand result is simply this : that wherever rye roots were

eight inches, clover roots were twice that length ;
and this in

soils which I suppose were quite similar in character. That is a

piece of information of great value.

Mr. Lyman. I have heard old men express the opinion that the

principal benefit of clover arose from the large amount of root

which is left in the ground, even after it is plowed under. I sup-

pose that to be the fact.

Prof. Johnson. Undoubtedly so.

Mr.- Lyman. If we grow a plant which has a very small root,

of course the vegetable matter to supply the succeeding crop is

comparatively small.

Prof. Johnson. I have heard old farmers, and young ones too,

say that they would give more for that part of the clover crop

below ground than for the part above ground. You have here an

accurate setting forth of the proportions. Look at the figures

which represent the weight of the top and of the roots. You see

there is a rapid increase in the amount of top in the rye plant
—

from fifty up to two hundred and fifty ;
but you observe that the

absolute amount of roots diminishes. Whether that is due to any

actual decay of the root, or whether to the fact that each result

came from a different plot of ground, or because of different care

in extricating the roots from the soil, we have no information. It

may be due to the fact that there was less development of root in

one place than in another.

Question. Might it not be owing to an absorption of the root

into the top ?

Prof. Johnson. It may be. I had supposed that old roots

would have the greater absolute weight. If these figures are

correct, they are interpreted by your suggestion, which is sup-

ported by some observations that have been made regarding the

mode of growth of the underground organs.

In the next column of figures we have the ratio of root to top.

The root is taken as a fixed quantity, ten. In the case of rye we

have, in the first place, 10:17
;
then 10:45, 10:59, 10:136. In the
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case of clover, 10:16, 10:19, 10:23, and lastly 10:15, which may be

an error of observation.

Here you have another capital fact brought out—the greater

relative quantity of roots in the ripe clover plant. You have half

as much roots as top, in the clover plant, whereas you have almost

fourteen times as much top as roots in the ripe rye plant. These

plants, then, are very different in the way in which they act upon

the soil, and therefore in the way in which they leave the soil.

When you reap r}
7e close to the ground you take away one hun-

dred and thirty-six out of one hundred and forty-six pounds, and

thus leave very little in the soil. When you cut clover you may
leave half as much in the ground as you take off'. That, is a point

of great importance in considering their relative bearing upon the

question of exhaustion, and shows that you may expect a very

different result from leaving clover roots and clover stubble in the

soil than from the roots and stubble of rye.

Mr. Lyman. If we cut the rye low we take very nearly the

whole of the plant off from the land, and it requires five times as

much put back to bring the rye field up to an equality with the

clover field, as it stands cut, with the roots in the ground. There-

fore we cannot look for a crop that would be equal to what clover

would bring us unless we restore this ratio.

Prof. Johnson. You are right.

Mr. Lyman. What is the difference if we plow the two crops

under?

Prof. Johnson. The total weight of your rye crop is 272 ;
the

total weight of clover is 246
;
so that in this case the clover has a

somewhat less absolute mass of vegetable matter.

Question. There are two or three other important questions.

We want to know if the plants take from the soil a certain amount

of mammal constituents of saline matter?

Prof. Johnson. They do, of course. That is one of the first

principles of agriculture.

Question. Do these roots left in the soil create any thing ?

Prof. Johnson. Nothing whatever.

Question. Then they take from the soil manures to grow them,

the same as what you take off7

Prof. Johnson. Certainly. They take manures or equivalent

nutritive matters.

Question. It took all these manurial matters to make this crop,
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and if you carry it off you carry away those manurial matters
;
what-

ever you leave restores what it took to make it, and no more ?

Prof. Johnson. Yes.

Mr. Gould. Ought it not to be said that in its previous condi-

tion the manurial matter was in an insoluble condition,
not adapted

to the plant; whereas, what you leave is in a soluble condition,

and assimilable ?

Prof. Johnson. During the growth of a crop, plant-food in the

soil does pass from au insoluble into a soluble form, and being

taken up by the crop remains in that part of the crop left in the

field in a state adapted for immediate use. The deep rooted

clover also, in this case, brings up, from an average depth of

sixteen inches, matter which remains in part within the range of

shorter-rooted grain crops.

SECOND LECTURE.

I was speaking yesterday on the peculiarities of plants which

enable them to act differently on the stores of nutriment which

may be supplied to them in the soil. I spoke of the differences in

the absolute quantity of roots which various plants put out into

the soil and also of the differences in the depth of roots
;
and gave

some illustrations on those points. I propose to speak this morn-

ing of the different structure of the foliage of plants.

We know with absolute certainty that a large share of the feed-

ing of the plant is done through the leaves. We cannot certainly

tell how much goes on through the leaves and how much through the

roots, in highly manured and very rich soil, but experiments have

demonstrated ''that all the carbon of the plant (which is about fifty

per cent, of the weight of the dry plant) may come from the

atmosphere ;
it is not necessary that any of it should come from

the soil. The seeds of various agricultural plants
—Indian corn,

oats, barley, etc.—have yielded a larger increase under artificial

circumstances, where the roots had no carbon whatever at their

disposal, than is ever produced under field culture. It is a well

known fact of agricultural practice, that soils which are nearly

destitute of vegetable matter, and therefore have no considerable

source of carbon in them, will produce large crops. Some very

sandy soils, containing but little carbon, may be made to produce

heavy crops by irrigation. Crops are also raised on soils free

from organic matter, or from sources of carbon, by the aid of

fertilizers which themselves furnish nothing of that sort. Carbon,

then, which makes up half of the weight of the dry plant, ia
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always chiefly supplied by the atmosphere and may be supplied

by the atmosphere exclusively. It is uot necessary that it should

be in the soil.

The nitrogen of the plant, which forms indeed a small propor-

tion—two per cent, perhaps, as an average—of the dry plant, is

an important ingredient, for without it vegetation cannot exist.

Some crops have the power of gathering nitrogen without any

difficulty; and they not only supply themselves with it but they

even cause its accumulation in the soil. There are other crops

which are dependent upon artificial supplies of nitrogen, unless

the soil be naturally very rich in this element—crops which, if we
undertake to raise them continuously on the same field, presently

begin to show tljat they lack something, while if we apply nitro-

genous compounds as fertilizers, the growth is ensured. We do

not know in full detail how plants acquire a sufficient supply of

nitrogen from the atmosphere, but we conclude, with great prob-

ability, from the results of practice, that different plants draw on

the natural supplies of nitrogen in a different way.
Let us consider how the structure and habits of two t}*pical

crops, wheat and clover, stand in relation to their power of assim-

ilating atmospheric nourishment. In respect of foliage we cannot

certainly say that the wheat plant or the wheat crop when full

grown, exposes a less surface to the air than full grown clover,

but we know that the leaves of wheat, as of all our cereals, main-

tain their green color and succulence during a much shorter time

than is true of clover. In case of winter grain the period of leaf-

activity usually begins in October and ends shortly after heading

out, in June, some weeks before the crop is harvested. Clover,

on the other hand, is not arrested in its growth by any crisis of

seed-production, but, when cut for hay, sends up new shoots,

unfolds new leaves, and shortly yields an aftermath, its growth

going on uninterruptedly all the summer and late into autumn,
until checked by heavy frosts.

That the actual leaf surface of the clover crop, taking its dura-

tion into account, is much greater than that of the wheat crop, I do

not doubt, because although the total weight of the harvested crops

is, on the average, not very unlike when clover is cut for hay,*

*
Corresponding crops arc, according to Winter Wheat. Clover.

Lbs. per acre. Lbs. per acre.

E.Wolff 6,230 5,340

Lippe-Weiscnfdd 5,700 6,330

Rohde 4,270 to 6,400 3,480 to 5,230
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the total amount' of vegetable matter organized is much greater
in case of clover than in that of wheat, as appears from the. table

on page 195, where clover roots are seen to constitute two-fifths

(equal to six-fifteenths) of the entire plant, while the roots of rye,

which doubtless do not differ much from tfcose of wheat, are but

one-fifteenth of the entire plant.

You see that the foliage and mode of life of these two classes of

plants are very different for the purposes of gathering food from

the atmosphere, and they must therefore be expected to leave the

Boil in a very different condition,. because their roots remain there,

and the material of those roots is gathered very largely from the

atmosphere ;
so that when we raise a grain crop we leave in the

soil a small quantity of material taken from the air, but when we
cultivate a deep-rooted plant which grows the season through, we
leave a large amount of atmospheric matter in the soil.

Again, in ordinary culture some plants are permitted and

required to reach a crisis of growth which others are not allowed

to attain. This crisis is seed-production.

Our meadow grasses are of the same botanical order as the

ce 'eal grains ;
which means that all these plants are of the same

great race and closely resemble each other in their most charac-

teristic features. The noble wheat and the scoundrel quack are,

in fact, brothers of the same family, both being of the genus Trit-

icum. The latter is sometimes termed wheat-grass, as if in allu-

sion to this brotherhood. There are two other grasses, vagabond
members of the wheat family, living obscurely in this country.

Barley and the oat have each two brothers of low degree—worth-

less grasses, living on salt or sandy shores, or on rocky hills, and

unknown to the cultivator.

If wheat, instead of being allowed to ripen its seed, as is our

universal practice, should be mown or fed off just before heading

out, it would throw out new shoots and continue to grow the

summer and autumn through, would come on the second year and

deport itself as a perennial ;
would in fact, become grass in the

usual sense of that word. Wheat is probably not hardy enough
to mate a good substitute for Timothy, but it is sufficiently so to

justify our statement.

The reason why wheat under our culture is an annual is that

the process of seeding exhausts the plant, and as a consequence
it dies out naturally. It is the universal opinion among farmers

that the meadow grasses are weakened very much by being al-
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lowed to go to seed. I have myself observed that where Timothy
seed was raised the crop of grass the next year was very small,

although the soil was excellent. The plants had Buffered severely

from being allowed to go to seed, notwithstanding Timothy has a

bulb at the root, which should fortify it considerably against tins

strain, and a small seed, which renders the exhaustion less than is

the case with our bread grains. The production of seed is thus a

critical thing fur the life of the plant.

Let us Consider again for a moment, the mode of growth of our

cereal grains. Sown in the spring, the plant comes up and grows,

slowly at first but with increasing vigor, up to the time of " head-

ing out"—a period of two months. Then the growth acquires its

greatest intensity. It heads out, blossoms, and the seeds begin

to form and ripen, and this whole process of seed production re-

quires but about a month when the weather is favorable for its

completion.

In actual trials with the oat plant, it has been found by Bret-

schneider and Arendt that a large share of the growth of the over-

ground part of the plant occurs at the time of heading and blossom.

Thus the former observed that out of 6,886 lbs. of the dry acreage

yield of the oat, 3,099 lbs., or three-sevenths of the crop, were

produced from June 19th to July 8th, i. e., in nineteen days; the

total period of growth being one hundred and six days. Arendt

found that three-eighths of the total dry produce of the oat grew
in twelve days, 18th to 30th of June, the period of heading and

bloom, and during the twenty-two days between June 18th and

July 10th, nearly three-fifths of the growth took place. [LTow

Crops Grow, p. 205, et seq.]

Before the seed is ripe the lower leaves begin to turn yellow,

and show "that their activity is diminishing or has ceased

altogether; and the ripening of the plant takes place to a great

extent, by the removal of matters which have been previously

stored up in the stem, leaves and roots, into the seed. You may
cut any of the grains at the root when the kernel is in the milk,

and the seed will still ripen, and although, if you cut it too early,

the kernel will shrink, it will be perfect in its parts and service-

able as seed grain.

It thus appears that the cereal plant grows from the soil and

atmosphere until the seed arrives at a certain stage of develop-

ment, then the activity of the roots and foliage decreases, the

acquisition of food from external sources gradually diminishes,



202 BOARD OF AGRICULTURE.

until it ceases altogether, the plant concentrates all its energies

upon the seed, all its juices flow thither, and the roots, as well as

the leaf and stem, are exhausted in the effort. The seed grows,

not directly at the expense of the soil and atmosphere, as the

plant has done, but at the expense of the plant itself. It is, in-

deed, true in all cases that the seed is formed from the plant itself;

but there are plants which, while feeding the seed from them-

selves, are still active in gathering food from external sources;

and there are other plants, like the cereals, which do not, at the

same time that they are elaborating seed, gather food from outside

sufficientl}' to maintain their individual life.

In contrast with the cereals, look again at the clover plant.

This starts from a seed, grows vigorously, buds, blossoms, forms

seed, and the seed ripens ;
but there is not that uniformity in the

time of budding, flowering and ripening of clover that is noticed

witli wheat. In a field of wheat, if the catch has been good and

everything as it should be, when one head is ripe all the heads in

the field, practical!}
7

,
are ripe. Every stem heads out, blossoms

and ripens about the same time. In the case of clover, you have

a much greater diversity, especially when the soil is rich and the

plant grows thriftily. If the soil is poor, you will have a nearer

approach to uniformity. When yon are getting a large amount of

foliage, you will find on the same plant ripe heads and buds. If

you pick off the ripe heads the plant will still keep throwing out

new buds. The process of flowering and ripening is a continuous

oue, and it does not affect the vigor of the plant to nearly the

degree that happens to wheat. During all the period of the

growth of the clover plant until the seeds are ripe, the roots are

still active and the foliage still vigorous. The quantity of seed

produced by the clover plant is much less, relatively to the weight
of the plant, than the quantity of seed produced by the wheat

plant, and the energies of the clover plant are relatively less

occupied in ripening the seed than is the case with wheat.

You would therefore expect these very different plants to have

a very different function in the rotation of crops.

An annual plant, again, one that is sown in the spring, or in

the fall, perhaps, and is harvested within a )
r

ear, other things

being equal, will be different in its relation to the soil, from a

biennial plant, which lives two years, or a perennial plant, which

keeps along indefinitely. Now, our ordinary grains are annuals,

as we cultivate them
;
the clover plant is a biennial more nearly
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than any thing else. When it growte vigorously, it is usually

spent in about the second year. We may not call it properly a

biennial in a botanical sense, but in an agricultural sense it is a

two-year old plant. We cannot depend, ordinarily, upon having
much clover from the sowing of 1812, later than 1874, except as

the result of self-seeding. Our natural grasses are perennial ;

they live, we do not definitely know how long. Their mode of

propagation, besides from seed, is by root-suckers
;
the old root

dies, but in the meantime it has propagated a numerous family,

which succeeds it, and the race is kept up without trouble of sow-

ing any seed or giving any attention to the matter at all. These

distinctions make an obvious difference in the relation of the three

kinds of plants to the subject of rotation of crops.

We have thus considered the plant itself, its *roots, foliage, and

manner of growth ;
now let us look more closely at what remains

when the crop is removed. This matter came up incidentally,

and a little out of order, yesterday, as I referred to the tables on

the board. When I raise a crop and harvest it, I leave, of course,

the roots in the soil, I leave the stubble on the surface. If each

crop were taken out of the soil completely, root as well as branch,

so that nothing of it were left in the field, the effect of any crop

upon the soil would be measured simply by what we took away.
But we leave a great deal in the soil. Ever since farming has

been practiced, the value of what is left on and in the soil has

been, to some extent, appeciated, but we have not known accur-

ately the quantities or the relative proportion of those substances.

We have known that clover leaves much more than wheat, but

the precise relation we have not understood as we understand it

now, and we do not uuderstand it now as we ought to and as we
shall understand it after further investigation. I referred yester-

day to the table of Dr. Weiske, of Proskau, which gives the

ingredients of the stubble and roots of various crops remaining on
and in an acre of land after harvest. (See page 194.) This is

the first, or nearly the first, exact experiment of the kind that has

ever been made, and these observations must be repeated here

and there, on different soils, before we can get entirely trust-

worthy data, to enable us to make a satisfactory calculation.

Still, these first results will serve a very good purpose.
In the case of rye, for instance, you have 3400 lbs. of dry vege-

table matter remaining in the soil to the acre. Ordinary rye straw

contains some fourteen per cent, of moisture. The vegetable
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matter in the table is considered free from that variable amount of

water which is always present in the plant, unless it has been

dried at a temperature of 212°. In the case of barley, we have

about half as much as in rye— 1515 lbs.; in oats, 2200 lbs.; in

red clover, 6580 lbs.; in buckwheat, 1630 lbs., and so on. You

see that in the amount of matter remaining
1 in the soil, the clover

crop far surpasses any other. If it were a fact that the organic

vegetable matter of one crop remaining in the soil, supplies the

food for the following crop, you see that what remains in the soil

from a good clover crop would furnish the material for about three

oat or wheat crops. It is not the fact, that the vegetable matter

from one crop acts as such directly to support the succeeding

crop ;
but it is a fact that some of the ingredients of the vegetable

matter are of use to the succeeding crop, and in some places must

be supplied, in order that the succeeding crop may grow. That

is especially true of nitrogen. We have in the clover field a resi-

due of 180 lbs. of nitrogen ;
in rye, we have 62 lbs.; in oats, 25

lbs.; in some other crops we have a larger quantity ; you see how

the figures run. (p. 194.) This nitrogen came partly from the

atmosphere by the foliage, and partly from the soil taken up by
the roots. The clover residues contain three times as much nitro-

gen as those of rye and 7 to 8 times as much as those of wheat,

barley, or oats. We have 246 lbs. of lime remaining in the residue

of clover—three times as much as in that of any other crop.

This, of course, came from the soil. All these shallow-rooted

plants, when they succeed clover, find ready to their hand, in the

upper eight or ten inches of the soil, material brought up by the

previous clover crop from twice that depth, or more. The clover

not only furnishes to the succeeding crop the mineral matters that

were in the upper portion of the soil, but it takes them up from a

depth where they would not be directly accessible to other plants,

and puts them where they are wanted. The clover plant leaves

in the surface soil, as the table shows, a much larger quantity of

all those materials than any other crop. The only apparent ex-

ception is that of soda, and soda is a substance which is not, as

the best information we have upon the subject tends to show,

essential to any cultivated plant. We have of magnesia, 46 lbs.

in clover, against 14 in rye. Of potash, 77 lbs. in clover, against

30 lbs. in rye. Of sulphuric acid, we have 24 lbs. in the case of

clover, against 12 in the case of rye. Of phosphoric acid, which

is, on the whole, the most precious mineral substance in the soil,
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because it is the most costly when we have to supply it by pur-

chase to our fields, we have 71 lbs. in the case of clover, against

24 lbs. in the case of rye.

Now, the point conies in here again to which I referred yester-

day ; namely, the ratio of root to top and of foliage to seed. In

the rye crop, when ripe, I have nearly 14-15ths of the vegetable

matter above ground, (and the same is probably true of all the

grains,) and when I get off my crop, I get off 14-15ths of the

whole. (See table, page 195.) Fourteen-fifteenths of the vege-

table matter is carried away in my grain and chaff and straw, if I

cut close to the ground. In the observations whose results are

given in this table, there was no stubble. If I leave stubble on

the ground, I reduce the proportion of removed substances.

When 1 take off the clover plant close to the ground, for every

fifteen pounds, I take off, I leave ten pounds in the soil
; whereas,

in the case of rye, for every fourteen pounds I take off, I leave

only one in the soil. That is a great difference. When I cut the

grain crop low, I take it nearly all away ;
but when I mow off my

clover hay, I leave two-thirds as much as I take. The assertion

which has been made, that the part of the clover crop remaining

in the soil is as good as that which goes into the barn, finds its

justification in these figures. They show with precision and in

detail, what observing farmers have long vaguely known.

The reason of the truth of the old saying, that if you can start

clover, you can grow anything, is thus apparent ;
and we know

further, from observation, that the habits of the clover plant are

such that we can often start on a course of improving the soil with

that plant when we could not with what are commonly called our

more valuable cereal grains. Some years ago, I was in East

Windsor, in this State, and I was shown two fields, separated by a

fence, one of which you would call perfectly barren and useless
;

on the other side was a growth of red clover a foot high, which I

was told by Mr. S. W. Bartlett of that place, had been brought

up within twelve months by the application of a bushel or two of

plaster to the acre and turning in some sheep. I believe there

was no seed sown upon the field
;
the plaster alone brought the

clover in. The plants were there in an undeveloped state, and I

suppose the plaster, by furnishing sulphuric acid and lime, both

of which are large ingredients in clover, supplied the two things,

or the one thing, it may have been, which was necessary in order

to give the clover a chance to live. On the other side of the
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fence, one or both of these substances was probably not present

in sufficient quantity to develop the starveling clover plants and

to start their deep roots into the soil
;
but with that start, there

is no reason why that land could not be made agriculturally

profitable. It could never be converted into such soil as the

Genesee region or a western prairie, because the original consti-

tution or strength was not there
;
but it was a soil which might,

by judicious management, be improved, and brought up to a

reasonable degree of fertility. It would be hopeless to undertake to

reclaim any such field as that by the use of wheat grown for seed
;

it might be done by rye cut green, but it would be a much slower

process than by clover. The fields in that neighborhood had been

cropped with rye beyond the memory of the oldest inhabitant.

The plan had been to take off a crop of rye once in three years,

getting about nine bushels to the acre, leaving the soil to itself

the other two years. Three years of weathering, and atmospheric

action on that soil, put it into a condition to make a rye crop of

nine bushels to the acre. If that rye were turned under, instead

of •being cut off, so as to make the soil more retentive of moisture,

it could be brought up ;
but the clover plant is adapted to do that

thing muc-h more rapidly than the rye plant.

We now come to an important question, viz., the possibility of

continuing the same crop on a field indefinitely. Should you ask

me if that can be done, I could answer both '• Yes" and "No,"
and be equally right in each reply. There are quite a number of

agricultural questions that can be answered in just that way.

Instances can be brought up in which almost any crop has been

grown continuously, without interruption, or with no more inter-

ruption than the nature of the plant requires, for a term of years
—in many cases for a long period of time. I mentioned yester-

day the experience of Mr, Lawes, who has grown wheat twenty-

seven years in succession on the same soil, and, without any

manure has got an average crop of 16 bnshels to the acre ;
while

with manure he has averaged 36 bushels to the acre. We know

that tobacco can be raised year after year on the same soil, with

the help of manure and thorough tillage. The same is true of

onions, buckwheat, rye, in fact, I do not know of any crop that

may not be grown in that way. And yet, "circumstances alter

cases." Clover will not grow on this or that farm, or on this or

that field, with such and such culture, to advantage, unless an

interval is allowed between the crops. In some sections, you
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cannot grow rye without interruption, and anybody can find cases

in which none of our crops will succeed, for several years in suc-

ion, or even succeed at all. These differences depend chiefly

up >'.i the soil, not upon the plant, and it is dangerous to make any

sweeping or absolute general statement where so variable a thing
as the soil is concerned.

Clover is a plant which has often given farmers a great deal of

trouble to grow year after year, or to cultivate in quick succes-

sion. It is generally admitted as a rule of practice that there is,

ordinarily, no profit in attempting to grow wheat two years, or, at

the furthest, three years in succession on the same soil. It is

admitted to be a good plan generally not to grow any crop more
than two or three years in succession. Even our natural grasses
areincluded'in this rule, although in some particular localities they
do well indefinitely. We have indeed natural meadows and pastures
which are as old as the memory of man, and just as good now,
for aught that can be seen, as they ever were. But even in the

case of natural pastures we know that "circumstances alter

cases." Each farm, perhaps, may have some low-lying piece of

moist land occasionally flooded by a river, where grass can be cut

year after year, year after year. Then we have uplands which
must be broken up once in a while; they get "hide-bound," and
the grass runs out. These facts are familiar to you all, and illus-

trate the broad statement that there are some soils where the

same crops can be cultivated for a succession of years and other

soils on which rotation is quite indispensable. There are soils

where clover has been grown once in three years for a very long

period. I have in mind a valley in the Austrian Tyrol—the valley
of Saint Martin—where this has been done. No one living can

remember the time when this practice was not followed on certain

parts of that valley. They have a marl which is regularly put
upon the land, and by its use the clover crop continues undi-

minished from generation to generation. Its growth there is also

very luxuriant, the ordinary clover stems being five or six feet in

height. This is a very remarkable case of ground, naturally

adapted to clover, kept in continued productiveness by the use of

a native fertilizer. But the land of Mr. Lawes, adjoining the

fields where he raised wheat without interruption for twenty- seven

years, would not carry clover except at quite long intervals Mr.
Lawes made a series of experiments on this land, beginning in

1848 and going on until 1860, in which he applied stable dung,
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coleseed cake, super phosphate of lime, sulphates of potash, soda,

and magnesia, sulphate and muriate of ammonia, soot, and fresh

burned lime, singly and in various combinations. The following

is a sketch of the history of the crops obtained from four acres,

divided into eighteen plats, during twelve years : 1848
;
sown to

clover and barley, having been manured the previous season and

borne a large crop of Swedish turnips. 1849; manured with

various applications. Three cuttings yielded at rate of from

three and three-fourths to nearly five tons per acre. Seeded in

fall to wheat. 1850
;

in spring clover-seed was sown on the

young wheat. The wheat yield was at rate of twenty-seven to

thirty-six bushels per acre. After harvest, the clover catch not

being good, the land was plowed. 1851
;

after manuring again,

clover-seed was drilled in, April 28
; came up well ana" was cut in

September. Best yield was at rate of one and one-third ton of

hay. 1852
;
clover looked well in winter, but in March symptoms

of failure became apparent in many of the plats ;
later it died out

in patches, more or less, in all the plats, still on the whole a good

plant remained, and two cuttings gave hay on best plats at rate of

two and one-fourth to three tons per acre. 1853; plants stood

fairly through the winter but nearly all died off in spring. Land

was then plowed and fresh clover-seed drilled in
; plants came up

weak. There was no crop worth cutting in autumn and during

winter nearly the whole died off. 1854; Held was plowed and

left fallow until September. After heavy manuring (twenty tons

yard manure per acre on some portions, and 5,000 pounds quick-

lime on others) clover-seed was drilled in October 10. Plants

came up, but died off during winter. 1855; clover-seed drilled

in April 14. Best crop was at rate of one and one-quarter ton of

hay per acre. Plants died in winter. 1856 and 1857 land was left

fallow. 1858
;
sown to barley without further manure : crop

fifty-eight to sixty-five bushels per acre. 1859; without ma-

nuring, sowed to clover. Crop cut in September was one to one

and one-half ton hay per acre. 1860
; plants looked well through

winter, but as spring advanced died off rapidly, and in June the

few remaining plants had a stunted and unhealthy appearance.

Thus, after seven sowings and the liberal use of every fertilizing

element, Mr. Lawes was compelled to see a complete failure of

the attempt to keep his land in clover. He relates that in the ro-

tations customarily practised in his neighborhood, a good yield of

clover can be relied upon once in six or eight years.
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Dr. Rinns. The land was what they call "clover-sick."

Prof. Joiinson. "Clover-sick," and finally clover-dead !

Mr. Lawesmade another interesting trial on a piece of originally

similar ground, which had, however, been used as a kitchen-gar-

den probably for two or throe centuries. It was sown to clover

early in 1854, and from this one sowing the plant grew well, with-

out further manure, for six years and yielded'in that time fourteen

cuttings, at the rate of twenty-six tons of hay per acre for the six

years, or four and one-third tons yearly.

In discussing the causes of clover sickness, Mr. Lawes sug-

gested that the assumption that clover requires a portion of food

to be supplied by the soil in the form of certain organic com-

pounds—vegetable matters or humus, such as are contained in

garden earth and come from the yard manure, would perhaps ex-

plain why the crop failed on ordinary soil, but should succeed in a

garden which had been heavily manured perhaps for centuries.

Mr. Lawes did not assert that this was the reason, only that it

might be.

But I think we have facts enough to justify us in concluding

that that is not the reason. When a student in Germany, I saw

an experiment by Dr. Wolff of the Academy at Hohenheim, which

he was in the habit of making for the benefit of his classes. He
took a quantity of rather poor soil, and calcined it in a clay muffle

—a kind of oven which is heated by fire burning all around it, so

that its sides are brought to a bright redness. This operation

completely burned out all the organic matter of whatever kind

that was originally in the soil. To that soil he added the various

components of the ashes of plants which are given in the table

(see page 119), viz.: lime, magnesia, potash, soda, phosphoric

acid, etc., in proper proportions, together with a certain quantity

of saltpetre
—nitrate of potash

—and in that soil he raised the

most beautiful clover. You can grow anything to perfection in

that way. You do not meed a particle of organic matter in the

soil for the growth of any plant. Many plants have been grown
in simple water in which the mineral elements of the plant, in-

cluding nitrates, were dissolved or suspended.
The suggestion that the result, in the case to which Mr. Lawes

refers, was due to the absence of vegetable matter, must therefore

be regarded as destitute of foundation. I believe that if he

had spaded his land as deep as the roots of clover go, and had

14
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fertilized it well to the same depth, he would have cured the

clover-sickness effectully.

The weight of evidence goes to show that thi.s "disease "is

owing to the lack of nutritive material in the lower straia of soil,

where the long clover-roots go, and where they must find nutri-

ment. Those soils which are naturally adapted to clover are

those in which an equivalent to deep manuring is created by the

disintegration of the soil itself to a considerable depth.

Mr. Lyman. We have instances in this country where clover

has grown for thirty years, in deep soil.

Mr. Gould. The soil of the Genesee wheat lands, where their

regular practice has been, for seventy or eighty years, to alternate

clover and wheat—wheat is their staple crop, and always has

been, and they always prepare for it by a crop of clover—is what

yjou would call a rich loam, mixed to a considerable depth with

fragments of a slaty rock. This slaty rock decomposes so rapidly

as to keep the soil constantly rich, and rich to a considerable

depth. It does not decompose on the surface rapidly enough, so

that they can get a wheat crop eveiy year, but if they put on

clover, and let its roots go down where there are materials which

the roots of the wheat plant cannot reach, and bring those up to

the surface, then their wheat crop runs right along, and if rust or

insects' do not interfere with it, they get a large yield every time

they try it. They have two years of clover and one of wheat.

Prof. Johnsox. Do they cut the clover entirely off?

Mr. Gould. They do, one year. They generally have a pretty

good crop before they plow it in. They plow it in, usually, about

the first of August.
Dr. Riggs. They take off the first crop, and plow in the second.

Prof. Joiixsox. There are some further facts in regard to

clover which are very interesting. Dr. Voelcker, who has been

Chemist to the Royal Agricultural Society of England for the last

twelve years, when he was formerly in the Royal Agricultural

College at Cirencester, found that some of the fanners in the

vicinity not only thought that clover was an excellent preparation

for wheat, but asserted that the wheat did better when, instead of

plowing in the second crop, they took it off. The doctor we may
suppose, was rather incredulous but he found other farmers who

said,
" Our wheat does best when we let the clover ripen, and

save the seed, and put the wheat in after that." These opinions

were put to him in such a way that he could but candidly say,
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"
It would be folly to deny such statements on my knowledge of

what is probable; I will look into the matter, and satisfy myself

by my own trials. I am living
1 here on the ground, and 1 can

make the experiments, and if it be true, that taking off two crops
of clover leaves the soil in better condition for wheat than when
one crop is taken off', if I examine the soil when one crop has been

taken off" and when two crops have been taken off, I ought to find

more available nitrogen and more available phosphoric acid in a

given quantity of soil in the latter case %han in the first case
;
and

if it be true, that where the plant has been allowed to go to seed,

the preparation for wheat is still better than in the other two

cases, I ought to find still more of those materials." He made
the investigation, and actually found that the quantity of those

nutritive materials left in the surface soil after the clover seed had
been taken oft' was greater than when two crops of clover hay
had been cut, and greater when two hay crops had been removed
than when only one had been taken off'.* That is due to the fact,

which I have already insisted upon, that the clover plant, after

producing its seed, is still able, when the character of the soil is

adapted to it, to continue its growth and bring up to the surface-

soil those materials which the wheat plant cannot reach. We
cannot, from cases of this sort deduce rules of universal applica-

tion, and this English experience may not apply to the Genesee

valley or to the lands of this vicinity, because of differences of

soil, but these results of Dr. Voelcker are of very great impor-
tance. They enable us to make the experience of those Cotswold
farmers of general value, by showing us the reason of their result.

They furnish us a grand contribution to our knowledge of the ca-

pacities of the clover plant. If the farmers of Genesee do not

find the rule to hold good with them, we shall find, by study, the

reason for it.

Question. It is often asked, What is to be done with our side-

hill pastures in New England, that are too rough and hard or too

steep to plow and get manure on ? I have a pasture of this kind.

It is naturally moist land, pretty stony, and it has begun to be

covered with moss. Forty years ago, one acre of it produced
more feed than two do now. What shall I do with that land ? It

is considerably steep, and it would be very unprofitable to under-

take to plow, manure, and cultivate it. I have been thinking of

* Dr. Voelcker's researches on this subject oan be found in detail in the Report for

1869, pago 457 et seq., and are commended to careful perusal. s. l. g.
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putting
1 on a heavy harrow, well sharpened, with a strong

1

team,

in the month of March, when the ground is thawed say three or

four inches deep, and harrow it severely, and then sowing clover.

Can we not in that way resuscitate these old pastures, so that

they will produce something again ?

Mr. Low. Travellers in the northern portion of this county

will find a great many acres of that kind of land which are pro-

ducing most luxuriant grass, the result of the application of

plaster and ashes. You do not need clover seed if you put on

ashes and plaster.

Prof. Johnson. There is one question to which Mr. Gold re-

ferred in a letter to me written previous to the one which I read

yesterday, and that is, the waste of manure, which seems to be-

long to the production of some crops and not to others. Any
man who for twenty-five years will cultivate a number of plots of

land with different crops and different fertilizers, will get hold of

a great many facts and find a great many questions coming up
which it would be exceedingly interesting to discuss. This is

what Mr. Lawes has done. He has shown that on his land, in

order to get a large crop of wheat, he must use a great deal of

one kind of manure. I mentioned yesterday that he got 16 bushels

of wheat to the acre, for twenty-seven years, in unbroken succes-

sion, on land to which he applied no manure whatever
;
that by the

use of 14 tons of stable manure per acre, applied annually, he was •

able to get 36 bushels of wheat. By using all the elements of our

fertilizers, with the single exception of nitrogen, applying phos-

phates, sulphates, and muriates of lime, magnesia, potash, and

soda, all the fertilizing matters which are found in ashes, in guano
or in stable dung, nitrogen compounds excepted, he raised the

crop to barely 25 bushels
;
but when, to one good dose of these

materials, he added annually 400 lbs. of salts of ammonia, or ni-

trate of soda, the yield went up to 36 bushels ami held at that

point for years. This difference between 25 and 36 was unques-

tionably due to the nitrogen of the nitrate of soda or salts of

ammonia. If the facts admit of any other inference, I do not

understand the logic which can make it.

Let us compare the quantities of nitrogen in those two applica-

tions. In the salts of ammonia, there were about 80 lbs. of nitro-

gen ;
in the barn-yard manure, Mr. Lawes says about 200 lbs.;

but there are usually nearer 300 lbs. of nitrogen in strong stable

manure. It would thus appear that there must be a great loss of
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nitrogen, and the wheat crop has got the repute, among some

writers, of wasting a great deal of nitrogen in its growth.

On another plot of land, where Mr. Lawes raised barley, he ap-

plied 200 lbs. of ammonia-salts, which contained 40 lbs. of nitro-

gen, and raised 48 bushels to the acre. When he doubled his

dose, and put on 80 lbs of nitrogen, his grain was so heavy that

it lodged and failed to ripen, and the crop was spoiled. Without

the addition of any fertilizer, the soil gave him considerably less

than half that amount.

I will mention some other experiments which may give us light

on this subject, made by Dr. Ilellriegel, who has been studying

agricultural problems for some twenty years, having been all this

time employed in one of the Experiment Stations kept up in Ger-

many, partly by the government and partly by associations of

individuals, for the purpose of making agricultural investigations,

by the help of chemistry and physiology, and whatever aids can

be brought to bear on these questions. Dr. Ilellriegel proposed

to himself to ascertain what quantities of the different materials

which plants require for their growth must be furnished to them

in order to get a crop. We have for some years known that

phosphates and sulphates of potash, lime and magnesia, and nitro-

gen must be given, but we need to know how much of each of

these various substances is necessary. In order to arrive at

accurate results, Dr. Ilellriegel had to experiment under artificial

conditions. So he took for soil a perfectly pure sand, or one as

nearly free from everything that would furnish plant-food as pos-

sible. In a large series of experiments, he mixed the soil with a

sufficient quantity of all the materials necessary for the support of

a crop, within each case one single and different exception.

These excepted substances he added in graduated quantities,

putting one quantity in one box of S(^l and a larger in another,

and so on through a sub-series of eight or nine boxes, in order to

ascertain by the growth of the plant, in which case he had hit the

best proportion of these ingredients. His trials have been ex-

tended to the whole list of the elements of the plant In regard

to water, for example, he found that the growth was greatly

influenced by the quantity of this substance with which the crop

was supplied. There was a certain quantity of water in the soil

necessary to a maximum crop, other things being equal. In the

sandy soil which he experimented with, the largest yield of rye,

wheat, or oats was obtained when the soil held steadily ten or
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fifteen per cent, of its weight of water. On increasing this pro-

portion, the straw in some cases was heavier, but the grain was

reduced in quantity. Thus the very fact that the amount of rain

fall is unequal in absolute quantity, and unequal in distribution

from year to year, is of itself a reason why you get different crops,

everything else remaining perfectly the same. That is a matter

always to be taken into consideration in judging of the value or effects

of a fertilizer. But it is the effect of nitrogen I am coming at. Dr.

Hellriegel experimented with various quantities of nitrogen (in

the form of nitrates,) applied also to cereals. The plants grew in

the artificial soil, consisting of pure sand, with an admixture of

ash ingredients, in such proportions as previous trials had demon-

strated to be appropriate. All the conditions of the experiments

were made as nearly alike as possible, except as regards the

amount of nitrogen, which in a series of eight trials ranged from

nothing to eighty-four parts in a million parts of soil. The

following table gives the result.*

Effect of Various Proportions of Assimilable Nitrogen in the Soil.
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never absorbed by soils, so far as we know. The matters with

which he enriched the sand, therefore, were soluble and entirely

available to the plant. The latter had only to stretch out its

roots to obtain its food, and the quantity of soil was small, so that

the roots had not far to travel, and could so completely occupy

the soil as to come in contact with all the nourishment it con-

tained.

Question. Does nitrogen form a part of the plant?

Prof. Johnson. Yes; an important part, always.

Question. How large a part ?

Prop. Johnson. In the entire plant, when dry, from one-half to

two per cent. In the different parts of plants it varies greatly.

You have fifteen per cent, of nitrogen, for example, in the gluten

of wheat
;
one aud one half to two per cent, in the wheat grain ;

you have no nitrogen whatever in pure cotton fibre
; there is no

nitrogen in the sugar or in the starch of the plant.

Question. Does it exist in the wood in the form of nitrate ? )

Prof. Johnson. No; but in the form of what is called albumi-

noids
; something which is similar to the albumen or white of the

eggs of animals.*

Mr. S. L. Goodale, of Maine. What is the comparative value

of a given amount of nitrogen in ammonia salts and in animal

substances, such as blood, flesh, dung?
Prof. Johnson. It is very difficult to say ;

but these experi-

ments of Mr. Lawes show that in order to get thirty-six bushels

of wheat to the acre, he used two hundred pounds of nitrogen, in

the form of stable manure, whereas eighty pounds of nitrogen,

used in the shape of salts of ammonia, gave the same crop. The

reason of that is, that the nitrogen of the salts of ammonia is in a

condition to be made immediately available to the plant, whereas

the nitrogen in animal manure exists in a form or in forms such

that much of it cannot be taken up by the plant at once, if at all.

It must undergo an alteration to become of use, and much of it,

instead of passing into an .available condition, doubtless becomes

permanently inert.

Mr. S. L. Goodale, of Maine. What are the conditions under

which the nitrogen of manure is converted into ammonia, which

is retained in the soil, and what the conditions in which it is con-

verted into nitrates, which may pass out of the soil ?

*See "How Crops Grow," pages 94 to 109.
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Prof. Johnson. So far as can be judged from our imperfect

knowledge, a rapid decay of nitrogenous matter which goes on

with comparative exclusion of air, generates ammonia
;

on the

other hand, where there is a large access of air, there we have ni-

trates formed. But we do not know minutely the conditions

under which nitrates are produced. Another fact to be noticed is

this : that in the decay of animal matters with access of air, there

is invariably a quantity, and often a large quantity, of nitrogen

liberated in the state of free, gaseous nitrogen, such as exists in

the air about us, and which does not assume the form either of

ammonia or nitrates, and thus becomes lost as a fertilizer.

Mr. Gould. The Professor has stated a distinction among

plants
—

plants which exhaust the nitrogen and plants which ac-

cumulate nitrogen, in the soil. This is a subject of immense

practical importance, and I think it will play a much greater part

in questions of practical farming, than it ever has done in the past.

The statement which he made would justify the inference, al-

though he did not state it himself, that plants accumulate nitrogen

in the soil in proportion to the surface of their foliage extended to

the air, and to the length of time during which that foliage is in

actual growth. The inference would be that there was a propor-

tion between the amount of accumulation and the length of time.

I desire to know whether the Professor wishes to be understood

in that way ?

Prof. Johnson. I would not assert that to be the fact, abso-

lutely or unqualifiedly, but the indications very strongly favor

that general conclusion.

Mr. Gould. That is my own impression.

Prof. Johnson. I was about to say how much nitrogen was

needed in the soil.

.
A wheat crop of thirty-three bushels, with straw and chaff, con-

tains fifty-six pounds of nitrogen. If we allow for stubble and

roots one-fifth this quantity, we have for the total nitrogen

required in the vegetation of an acn* of wheat, say sixty-eight

pounds.* Ilellriegel found, by actual trial, seventy pounds of

nitrogen to be sufficient to produce his maximum wheat crop.

Mr. Lawes' soil furnished enough nitrogen to yield seventeen

bushels of wheat. Addition of forty-one pounds of nitrogen, in

* On examination of wheat roots collected by Schubart, June Sth, 1855, Stockbardt

found that the roots composed a little more than one-Cfth of the entire plant, or twenty-
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form ol' ammonia salts, gave twenty-seven bushels, or an increase

of ten bushels. Eighty-two pounds of nitrogen applied in the

same form gave thirty- seven bushels, or twenty bushels increase.

The reason why Mr. Lawes was obliged to add eighty-two

pounds of nitrogen to double the wheat crop, lies in the following

considerations :

When ammonia is applied as manure, a portion of it is fixed in

a comparatively insoluble condition in a clayey or loamy soil, and

a share of this fixed ammonia it is doubtless very difficult for the

plant to acquire. Again, nitrification, or conversion of ammonia

into nitrates goes on, and the nitrates are freely soluble and wash

out of the soil. Then we know that the roots of the plant cannot

come into contact with the whole of the soil, so that we should

not expect that all the available nitrogen there would be taken

up. The figures show that from seventy to eighty pounds is suffi-

cient, provided it is in a form and in a position in which the plant

can appropriate it.
' In stable manure we appear to waste a

considerable quantity simply because it is not present in a form in

which the plant can use it.

Now, stable manure, when it is put into the soil, may be com-

pared with clover roots or any other vegetable matter put into

the soil. Stable manure consists very largely of vegetable matter

which has passed through animals, and of more or less litter which

we mix with it. There is a small portion of the nitrogen of the

manure actually formed into the ammonia salts which Mr. Lawes

applied, but most of the nitrogen, in order to be used by the plant,

must be transformed, must pass into some other state than that in

which it exists in the manure itself; must probably either be con-

verted into ammonia or nitrates.

Mr. Lyman. Suppose I wish to use all the liquids of my stock,

and absorb it all, and do not pay so much attention to the coarser

/

two per cent , and the nitrogen of the roots was a little less than one-fifth that of the

entire plant, or eighteen per cent.

Heiden found the nitrogen of the roots of ripe rye but one-tenth that of the entire

nitrogen. Stockhardt's examination was made on the unripe wheat. By ripening, the

proportion would doubtless have been reduced. Heiden found, in fact, that the ratio of

root to top in blossoming rye was about one to six, but in ripening was reduced to one

to thirteen and one-half.

If, then, the mots alono contain one-tenth of the entire nitrogen, the roots and stubble

may be fairly reckoned to contain one-fifth of the ontire nitrogen.

Weiske, indeed, gives twenty-two pounds of nitrogen per acre for the roots and stubble

of wheat, but we are not informed how high the stubble was cut.

•
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manure. What in your judgment is the relative value of the one

placed by the side of the other ? This question is being agitated

extensively.

Prof. Jonxsox. That depends somewhat upon the food which

the animals have. If they are kept upon low rations the liquids

would be the best. But if they are supplied with rich food, grain,

meal or oil-cake, that indeed increases the value of the liquids,

but increases more, relatively, the value of the solids, because you
cannot get into the circulation of the animal beyond a certain

amount of nutritive matter
;
but you can run through the intestinal

canal much more material which is only partially digested, and so

the value of the solid manures, compared with the liquids, is

increased by increasing the richness of the food.

When oxen or other herbivorous animals are kept on rations

which just maintain them without much gain or loss of live

weight, the daily urine usually contains rather more nitrogen than

the dung. Sometimes the nitrogen of the Mung exceeds that of

the urine, but while all the nitrogen of the urine is adapted for

immediate use as plant food, much of that in the dung is compara-

tively inert. The urine contains also more alkalies than the dung,
but the dung usually contains nearly all the phosphoric acid and

most of the lime.

Measured by assimilable nitrogen or by alkalies, the liquids are

much the best
;
measured by phosphates, the dung is most valu-

able. Practically, however, we cannot make a sharp separation.

The solids nearly always absorb a good portion of the liquids.

I think I have now gone over about the ground that I contem-

plated. At least, we have approached pretty near the hour for

dinner. With regard to the question about the improvement of

pastures, there are a variety of ways in which the land can be

saved from being useless. One of the most practical methods is

to put on a top-dressing of some sort. The fact that moss grows
there indicates that the soil is getting a litLle too moist, and it is a

question whether plants will do well unless that moist condition

of the soil is somewhat broken up. If those fields admitted of

under-drainage, and it did not cost too much, that would be an

effectual remedy against moss; you would never see that again.

My excellent friend, Mr. Blakeslee, whispers to me, "Put on a

flock of sheep I" and that is also an excellent prescription.

Mr. . We can't do it
;
the dogs kill them.

Prof. Jonxsox. The treatment which the gentleman suggests
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who asked the question, has nothing- against it theoretically, and

the fact that it has succeeded elsewhere shows it must be a good

plan. There is no reason why such land should not grow into

great value. If clover could be brought in it would probably
raise the land in a couple of years to the productiveness jthat it

had forty years ago, by simply bringing up the materials which

the roots of other plants cannot get at. Probably any application

containing lime or sulphate of lime, leached ashes, oyster-shell

lime, or anything of that sort, would be beueficial. These things

always favor the growth of clover.
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WATER CULTURE.

A near kinship exists between Agriculture and Aquseculture,

both having in view a common object, namely, the production of

human food. Maine possesses remarkable facilities for growing
fish in her numerous bodies of inland water, large and small, her

great length of ocean coast line and in the streams connecting the

fresh and salt waters. A conviction that these might be culti-

vated with even greater private profit and public advantage than

her soils has led to the presentation of the subject in former

reports, particularly in that of 1864. Since that date attention

has been so much directed to it that less need appeared of its

introduction in these pages. Many, however, will be glad to

learn how great progress has been made and is making in this new

culture, and that Congress has at length recognized its impor-

tance. Pending action upon a moderate appropriation from the

national treasury, proposed to be made for its furtherance, Mr.

Roosevelt of New York, made a speech in the House of Represen-

tatives in May last, so replete with instructive facts and sugges-

tions that it cannot fail to be received with interest, nor to

contribute to profitable results.

Aqu.eculture Compared in Importance with Agriculture.

BY HON. ROBERT B. ROOSEVKLT.

The art of cultivating fish by artificial means is no new thing, it

is not an untried theory, resting more in hope than in experience,

but has passed the realm of experience into absolute certainty.

It has become a fixed art, and, although as yet scarcely developed,

has grown into a business of considerable magnitude and great

importance. Persons unacquainted with the matter have little

idea of the discoveries which have been made and the wonderful

successes of those who have devoted themselves to the study and

investigation of this subject, and do not appreciate the extent of

the influence which it is certain to exercise on the future of this

country, a country that is wonderfully blessed in this particular

as in all others, and is adapted to fish culture to a degree that

exists nowhere else.

The older nations had a vague notion of this industry. In China

it has been carried on for centuries, as well ages ago as now, like
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most of the discoveries of that un progressive people. The Ro-

t mans were scarcely so well informed, and only developed the nat-

ural method ;
and the first real attempts which produced practical

results were made in France in quite modern times, when the dis-

coveries of the past were discovered over again. In that scientific

and cultivated nation, however, the matter attracted immediate

attention, and its importance was appreciated by a people which

has long been forced to make the most of its food resources. The

Government took it in hand, and soon satisfied of its practicability,

built the national establishment at Arcachon. At first blunders,

of course, were made. Finding uncertainty, an uncertainty arising

solely from ignorance, in impregnating and hatching the artificially

impregnated eggs, resort was had to collect the ova from the

various streams of the country, after it had been deposited there,

in the natural method, and developing it under proper supervision

and guarded from enemies and disease. Directions were at the

same time published for stripping the parent fish of their eggs, so

that the ripe spawn might also be saved from any mature individ-

uals which should happen to be caught.

This plan, however, was unsatisfactory ; it was but little more

than robbing Peter to pay Paul. Not only was much unripe and

worthless spawn taken tln-ough ignorance or cupidity, but the

natural supply was carried from the streams to such an extent

that they were greatly denuded, and were run down to a degree
which was hardly made good by the supplies of young fry which

were afterward sent to them from the national establishment.

These errors were, however, corrected in time
; greater knowledge

and skill were attained, better methods and machinery were in-

vented, and in the end Arcachon became a success, fish-culture

triumphed over the obstacles in its way, and many of the waters

of France which had been entirely depleted were replenished, and

the fisheries were restored to a condition of fruitful ness which

they had not known for years, while a most important article of

diet was furnished to the people at cheaper rates and in more

abundant quantities. Up to this time deterioration and increasing

scarcity had been the rule, but soon an improvement began which

has far more than repaid the expense incurred by the Government,
and has led to consequences the public value of which cannot be

overestimated.

England was not long in following the example of France. The

salmon fishery has been the principal estuary and fresh-water
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fishery of Great Britain, and it also had been injured by misman-

agement and neglect and overwork. Salmon had long been far
#

beyond the reach of all but the wealthier classes, and even they

were beginning to experience trouble to obtain as much as they

needed at reasonable rates. Streams which had yielded abun-

dantly within the memory of man were comparatively unproduc-

tive, and in some instances were absolutely bare of fish. The

Irish and Scotch fisheries were not so badly off as those of Eng-
i

land, but even they were reduced far below what they had been.

Steps were taken to replenish these, partly by private action,

partly by public. Parliament appointed boards of fish conserva-

tors and an inspector of salmon fisheries and paid liberal salaries,

and passed wise laws for the protection of the young and the

spawning fish. • The consequences were the same as they had

been in France, and soon fish became more plenty ;
the salmon

fishery on one river having more than doubled in actual rental in a

few years, while the yield was proportionally increased. Germany,

Austria, Russia, all followed the example ; all made this a national

enterprise and found it to their interest to pay liberally to restock

their waters with a means of supplying food to the people which

had been so nearly annihilated. In all, establishments for the

artificial propagation of the most valuable varieties are established

at various points, and yearly furnish most gratifying evidences of

the industrial value of this, which promises to be the most widely
beneficial of all the discoveries of modern times

;
for if it is true

that that man is a public benefactor who has made two blades of

grass grow where one grew before, much more so is he who has

restored to the people a food supply which had almost ceased to

exist, and the extinction of which was looked udoii as the neces-

sary consequence of the increase of population, it being expected

to expire precisely when it was most needed.

Such is a cursory statement of what has been done abroad. It

alone would justify the United States in following the example of

the older nations, and taking this matter under national protection.

It is essentially a national matter ; the States alone cannot take

charge of it and manage it efficiently ; they cannot even pass laws

which will thoroughly protect the fish at seasons when they should

not be disturbed. Rivers run through different States, or are the

boundaries between them, and the laws made for part or one

shore might not be identical with those made for other places.
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i

:

',\ of action is essential, Cor it is useless to protect in one

locality it' wanton destruction is permitted in another.

Many species are migratory; that is, pass from the ocean, at

certain Beasons ^l' the year alter they havegVown fat feeding' there

during their period of rest, up the streams into the fresh water,

where alone can they deposit their eggs and hatch their young.
In these oases the fishermen along the coast are jealous of those

on the upper waters; the former complain that the latter destroy

the parents while they are spawning, and in this way destroy the

race; while the latter complain that the coast fishermen use im-

proper am! murderous methods of fishing, and kill ont the entire

supply before they can have a chance to reach their spawning
I Is. Unfortunately, both these complaints are too well founded.

Each class takes all it can, blind to the future, which presses

closer and closer on the heels of such want of foresight; it looks

onl}' to immediate gratification, and accepts the proverb, "after

me a famine."

The navigable streams of this country are subject to the juris-

diction of the national Government, and this is even more clearly

the case with the coast line within three miles of the shore. This

is a general rule of law, and if there are any exceptions to it they
do not exist in the western States, where the rivers were express-

ly reserved to the nation It is not necessary for the purposes of

this application to maintain so broad a proposition, as it is not in-

tended to take any actual control of legislation on this subject at

present, but only to develop the natural resources by artificial

means, restock waters which have been exhausted, spread infor-

mation concerning the matter, and lead the people either to pro-

fee! their own rivers or to grant unquestionable authority to

Congress to do so. And it is to that alone which the proposed
law addresses itself.

The progress made abroad has been stated, and it has been

shown to be sufficiently encouraging to induce our country to

follow the example, but the cases are different in many points, and

in every point to the advantage of the United States. The extent

of our inland waters is something that is hardly understood

abroad, and is not properly appreciated at home. Our vast lakes,

enormous rivers, innumerable streams, brooks ponds, bays, la-

goons, creeks, and rivulets, are not equaled in any other quarter
of the globe. In the State of New York alone we have far more

area of water than in Great Britain and France united, the actual
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acreage being
1

466,457 acres, while entire foreign States might
be almost swallowed up in several of our larger lakes. Our rivers

run a distance equal to one fifth of the circumference of the globe,

and are navigable thousands of miles above their mouths. But

more important than all this, is the character of our fish, for we
have the finest fish in the world for artificial cultivation, the most

prolific, the easiest managed, and the most remunerative. This is

a superiority more important than the other matters, and in this

Nature has been wonderfully kind to us.

In order to explain this difference I shall have to describe with

some detail the method of manipulating the parents and raising

the young under artificial methods. Fish are exceedingly pro-

lific
;
nature seems to have made them the great store-house of

food which was to be held in reserve until an increasing popula-

tion should require it for support. Every need of the human

kind seems to be met as it is developed, and the earth ap-

parently holds in its recesses the secrets which are to keep the

world thriving and progressing for ages, and until it shall be

covered with a swarming and happy population, denser than is

now imagined to be possible, or than learned essayists on a subject

they do not comprehend would permit as at all prudent. Fish

food is manifestly one of the means which are to make such a

result possible, and intellectual care is to develop this resource to

a degree as yet hardly dreamed of by the most enthusiastic.

Different species offish, however, vary remarkably in the extent

of their fecundity. A cod and a herring each deposit a million

eggs, so that a dozen females of either, were all their eggs to hatch

and attain maturity, would furnish the entire yield of the present

time. Twelve million cod is an incredible number, and unless

nature had provided a means of reducing this fecundity the ocean

would long ago have been filled, till there would have been more

fish than water, and the sea would have been foul with their

decaying bodies. There is, however, no danger of any such state

of affairs; the difficulty at present lies in the other direction.

These are the most prolific species, but others do not come far

behind, shad producing from ten to twenty thousand eggs to

each pound of their weight, and consequently yielding from thirty

thousand to one hundred thousand eggs each. Salmon and trout

are less productive, having only about two thousand eggs to

each pound, and not even that in the largest. We have not yet

learned to breed cod or herring, but we can breed shad, and hence
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we have an advantage over the European nations that is precisely

proportionate to the relation that two bears to twenty. Here is

an immense point gained, for shad grow as rapidly or nearly as

rapidly as salmon and far more so than trout, and they are as

delicious a fish on the table if not quite so substantial a meal.

Nor is this all. Salmon and trout require three months or

thereabouts to hatch, while shad hatch within a week. The

former must be carefully watched and have special appliances in

the matter of water and location
;
the latter need no attention,

and hatch in a common box with a wire grating fastened over the

bottom. Salmon and trout are helpless for thirty days after they

are born, being weighed down with what is called the umbilical

sack, the unabsorbed portion of the egg. Shad are able to take

care of themselves and seek their own food the moment they burst

the shell. The former must be fed when young and protected

from their enemies for months, salmon not leaving the fresh water

and descending to the sea usually till a year or more after birth,

whereas the little shad seek the ocean as soon as they are turned

loose, and need no care or food till they come back grown fish

ready for the gridiron or the baking pan.

To explain these differences fully, and to show also what can be

done even with the least prolific fish, it will be necessary to de-

scribe the mode of raising the young by hand as it were, for it is

not intended to confine ^the national operations of fish culture to

shad by any means, or to exclude the nobler and more valuable

if more troublesome salmon. There are three great classes offish

as viewed from the stand-point of the fish-culturist, each having
a different mode of laying its eggs and raising its young. First,

the salmon tribe, what ichthyologists call the mlmonidos, which

deposit their eggs in fresh cold water, digging nests for them and

covering them up as fast as they are impregnated by the male
;

secondly, the herring family, which includes the shad, another

migratory species, but whose eggs are left uncovered to drift in

comparatively still fresh water
; and, thirdly, the perch family,

which includes the black bass, which deposit their eggs in a mass

kept together by a mucous or gelatinous substance which is

exuded from them. The latter cannot be hatched artificially, the

mode of manipulating either fish or spawn not having been dis-

covered, and it is only with the first two classes that the fish-

culturist has anything to do at present, and these differ wholly in

15
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their methods of incubation, if that word can be used in default of

a better.

The female salmon digs out a hollow with her nose and tail in

the bottom of some cold stream, near its head-waters, and where

the current has a gentle and regular flow. She brushes away the

dirt and sand with her fins and leaves a bottom of broken stones

the size of a bantam's egg. All this while her accepted mate,

who has won her favor possibly after many a tough buttle with

rival suitors, watches near at hand to drive oft" interlopers. As

soon as she has prepared the nest to her satisfaction and the first

throes of egg birth come upon her, the male darts to her side,

presses close against her, often seizing her by the gills and exudes

the fertilizing fluid with his body in contact with hers, so that the

eggs receive it the moment they issue. This act over and the

male retires for a time to resume his watch, calmly devouring

any stray eggs which come in his way or have been carried off by

the current, while the female proceeds to cover those which have

been impregnated. To do this she brings stones with her fins

carefully and places them so as to protect but not injure her

precious deposit. She is aided by the fact that salmon eggs are

almost as heavy as shot, and have the faculty of sticking for

almost half an hour to whatever the}' touch when they are first

exuded, although they afterward become free. So they sink at

once and adhere to the bottom long enough for her to cover them

before they are washed away. As soon as the first deposit is

properly covered, the operation of spawning is renewed, and so

on perhaps for several days, till quite a mound of small stones is

erected on the spot where the fishy labors have been expended.

Then the parents, weary, exhausted, ugly, ungainly^ almost dead,

descend slowly to the sea, sickly in themselves and worthless as

food until fine living on fat crustaceans and lively minnows shall

have restored their flesh, strength and beauty. At this season

they are utterly unfit for food, and those who eat them often eat

maggots as well, and the ignorant epicures who put on their

tables these fish in December have the satisfaction of knowing
that they are eating salmon flavored with worms, and very poor

and thin at that.

But no sooner has that pair of spawners left their nest than

another pair comes along, and here begins the first difficulty in

piscatorial housekeeping, for the second pair are exceedingly apt

to select for their operations the identical spot chosen by the first,
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not only destroying the nest utterly but devouring- with apparent

gusto all the eggs which were so carefully housed. By instinct

the must favorable spots, as where a brook comes in, or a spring
bubbles up from the bottom, are Jirst chosen, and these will be

dug over half a dozen times, perhaps, before the last pair visits it

and secures it for their young. Nevertheless, the perils of the

embryotic state are not over by any means, for all creatures that

live on or in the water seem to be fond of fish-roe. Eels wriggle
about it, ducks poke their bills among the stones to reach it, little

shiners and minnows devour it, and water-bugs of many varieties

live on it. Nor is that all
;
sediment settles on it, silt washes

over and smothers it, and fungus grows on it. It must be free to

a steady flow of water or it will perish, and one bad egg will

contribute the contagion to a dozen healthy ones.

The wonder is not that fish are so scarce, but that there are any
at all. Still, some of it hatches, and what have we now ? A poor,
miserable little fish, half an inch long, left to his own resources in

the world to get his breakfast, dinner and tea as best he can
; and

not only that, but actually loaded down with a big bag like an

extra belly, which he must carry about with him and which im-

pedes his every motion for thirty days. No wonder he hides his

head under the stones and falls an easy prey to enemies too

numerous to mention. Suppose he makes his way to shallow

water, and there near the shore he hides till he has gathered

strength and activity. He has to wait from six to eighteen
months before he can venture to the sea, for were the fry in their

then condition placed in salt water they would perish at once.

The eggs are laid in November or December and the fry appear in

January, February, or March, according to the temperature of

the water—the warmer the water, the quicker the young hatch,
but the more slowly they are developed the stronger they are

supposed to be, their period of gestation varying from seventy-
five to one hundred and twenty days. Next fall about one half of

them will change their appearance and become covered with visi-

ble scales. They are then technically called smolts, and the

scales, smolt scales, and they are then ready to descend to the

sea. The residue will not undergo their change till a year later,

when they also will seek a new life. When they have attained

this age they are, comparatively speaking, safe, and are pretty
sure to return the following spring as grilse, which is the sporting .

name of a salmon that has not spawned, and will weigh from two
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to six pounds, and be as beautiful fish as ever gladdened the heart

of sportsman or stomach of epicure. After spawning they will

again go to the sea and once more return the ensuing year the

magnificent salmon of from six^to twelve pounds, and thereafter

gain every season nearly half a dozen pounds till they come to

kick the beam at seventy or eighty, having attained an age that is

a mere matter of conjecture.

Salmon invariably return to the river where they were bred.

This has has been conclusively proved by many interesting experi-

ments, one alone of which need be mentioned. The second back

fin, the small adipose dorsal, as it is termed, has been cut off

before they were allowed to descend the river, and while they

were shut up in some fresh water pond. Grilse and salmon were

afterward taken in the same stream without this fin. This habit

seems to rule with all fish of an anadromous disposition, and

although there was doubt whether it held good with shad, that

doubt has been removed, and it is now established that not only

will these return to the place where they first saw life, but to the

particular spot, rarely stopping short, or ascending higher, even,

than that locality.

It is perfectly apparent, from this short explanation, that the

ova incur innumerable risks and are far more than decimated

before they hatch. The only wonder is that any live, and it has

been estimated that not one in five hundred comes to maturity.

With this explanation it ceases to be a matter of surprise that

nature has given this class of creatures such wonderful recupera-

tive power ;
were it otherwise the race would die out in the face

of so many difficulties and enemies. But at the same time the

slightest thought will show how enormously this fecundity can be

made to work in the interest of man, and what a I'eady means is

here offered for the increase of food for the human race. Care

can remove these dangers and drive away or exterminate these

enemies, and turn this fertility to full advantage ;
and the method

of doing so I will proceed briefly to explain.

The salmon, when they ascend the river to spawn, are shut in

some suitable part of the water, being either inveigled there as a

favorable spawning-ground or caught in nets and forcibly put
there

;
and when they are fully ready, when they are ripe, as it is

termed
;

that is, when the eggs lie perfectly loose and free in the

stomach, they are taken from the water, held over a tin pan, and

forced to extrude the spawn and milt by gentle pressure on their
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sides with the hand. And in this operation a wonderful advance

has been made within the last year. Heretofore it was the custom

to fill the pans with the water, as this was supposed to most nearly

resemble the natural method
;
but now little or no water is used, it

being found that water drowns the spermatozoa or life principle of

the milt. This change of practice alone has made a difference of

fully twenty per cent, of the yield, as it is found that the impreg-

nation is far more certain by this plan. Care must be taken, how-

ever, that the fish are entirely ripe, and that the eggs will run out

under a slight pressure ;
if they will not the fish is returned to the

water till it is in proper condition.

The eggs are left for half an hour undisturbed, and then are

washed and spread in troughs which are filled to the depth of an

inch with clean pebbles, and through which flows a gentle current

of filtered spring water, and there they remain away from fowls

and fish and bugs, safe from sediment and fungus till they hatch.

They only require occasional examination for the purpose of pre-

venting the collection of deleterious matter, and to remove such as

may die and endanger the others. When they hatch they are left

in the troughs till the umbilical sack is absorbed, when they are

placed in ponds and fed on beef liver, finely grated. Under this

management all the serious perils of the natural method are averted

and the difierence in the result is almost incredible, being little

less than a thousand to one.

These directions apply to all the salmon tribe—the salmon,

the trout, the salmon-trout and the white-fish, all of which have

the same peculiarities. To explain the process more fully, I will

quote from the report of the New York commissioners of fisheries,

presented to the Legislature of that State March 19, 1872 :

"
Stale Hatching-House. By the last amendment to the act of

the Legislature, concerning the protection of fish in this State,
the commissioners of fisheries were authorized to build a State

hatching establishment for the purpose of breeding the better

kinds of fish for distribution throughout the waters of the State.

This building was erected during the summer of 1870, and was

completed in time for use in the artificial incubation of salmon-
trout and white-fish. It is neither a very large nor a very costly

establishment, but is the most efficient, practically, and the most

productive in results of any in the world. The water is intro-

duced in the ordinary way, through a number of flannel sieves, and
is led into twenty-four troughs, which are sixteen feet in length
by fifteen inches in the clear in width. These troughs are raised

about two feet from the ground, so that a person sitting on a stool

alongside of them can readily examine the condition of the ova
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during- the period when they are hatching. The lower end of the

trough is an inch lower than the upper end, so as to give a gentle
motion to the waters which are introduced into them. The water

flows from a spigot about an inch in diameter, and through another

flannel screen, which is an additional protection against the

accumulation of sedimftut. •

"The troughs stand in pairs, so that the workmen can readily
overlook them by passing on each side through a passageway left

for that purpose. They are divided up into compartments at

every two feet, and at first, when the eggs are being hatched, the

water running through them is only about half an inch deep.
The moment, however, the fish are out of the egg, screens are

introduced at each compartment, and a piece of board being put
across the lower end of the trough the water is raised to about

three inches in depth.
" The State hatching-house has been greatly enlarged the past

season, and operations for the winter hatching of fish have been,
on an unprecedented scale, commenced. Millions of the spawn
of salmon-trout were taken there from the great lakes to be dis-

tributed through the State, or to be developed and then distrib-

uted. It is much easier and less expensive to distribute the ova
than the young fishes. The ova mny be transported anywhere
during the month of December, but no later. More attention

than heretofore has been paid to the cultivation of salmon-trout,
and less to that of white-fish, for it was found that objection was
made to the introduction of white-fish into many of our ponds,
on the ground that they have to be caught with a net, and that

while they are being taken, many other fish which could be caught
with a hook and line were destroyed at the same time. With
salmon-trout this is altogether different; and as they bite readily
at a hook, are a handsome game fish, and good for the table, it is

proposed hereafter to raise a far greater portion of them, and few,
if any, white-fish.

" A full detailed account of the operations is appended, and the

commissioners pride thmselves upon not only building the cheap-
est and largest fish-breeding establishment in this country or in

the world, but also in building one that has in every way proved
an entire success, and which is capable of supplying all the public
waters in this State with all the salmon tribes of fish."

So much for salmon. Now for shad
;
and it is rather remarka-

ble that the whole process is dissimilar, so much so that it had

actually to be discovered over again. So entirely different are

the two processes that 1 cannot do better than describe the man-

ner in which the latter mode was discovered. The credit of this

is due to our country, and to Mr. Seth Green, of Rochester, New
York, who is the ablest pisciculturist to-day in the world, and

whose name will hereafter be written in the list of those who have

deserved well of the Republic. He offered his services to the

New England commissioners, and proceeding to the Connecticut
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river set about his operations in May, 1857. He had little diffi-

culty in catching ripe fish and none in extracting the spawn, to

which he was accustomed from handling trout, although he after-

ward ascertained that the true time to take the parents was at

night, from eight to twelve P. M., as they seek the spawning beds

principally during the dark, but he soon found other and more

serious troubles. He naturally pursued the same method he had

followed with the trout, placing the impregnated eggs in a trough
and turning on a gentle current of water. What was his surprise,

however, when he saw all the eggs wash out over the lower end

of his trough. Here was the first striking difference, whereas

trout eggs are almost as heavy as shot. The ova of shad have

little more specific gravity than water, and will nearly float of

themselves. Then he reduced the current and the eggs all died.

This was failure number one He next tried leaving them in a

pool near the shore, where there was no change of water, and

found the eggs all opaque and lifeless next morning
—failure num-

ber two. He then built a low dam of small stones so as to make
a pond in the course of the current, and so that the water would

find its way through the crevices, but still only a trifling quantity
hatched—failure number three. He next tried boxes, putting
wire sieving over the ends and the bottoms and the sides, but in

vain, till he was almost in despair, and the season had nearly

reached its close. Then fortune favored him. He happened to

be standing in the water experimenting with a box that had the

wire sieving on the bottom, and which was filled with eggs, and

accidentally elevated the front end so that the. current struck the

bottom at an angle.
' He observed that some of the eggs lying in

the lower end were lifted and kept in motion like the bubbles boil-

ing up in a tea-kettle; he elevated the further end a little and

more eggs boiled up ;
he raised it still further and they all com-

menced boiling madly, although the water did not pass over the

top of the box at the lower end. The question was solved, and

thereafter shad hatching was a certainty and a success, and no

ordinary success either, for while of trout and salmon nearly ten

per cent, are lost even now with dry impregnation, with shad the

loss is so trivial that, practically speaking, absolutely all are

hatched.

Mr. Green felt jubilant, but he was by no means out of the

woods. He soon had his boxes filled with young, for instead of

taking months, like salmon, shad issue from the egg in few days,
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and he proceeded to dispose of them as he would do with trout.

The latter, as soon as they can swim, seek the shore to hide under

grass, weeds and stones, but when the shad were set free in the

shallow water all the shiners, dace, minnows, killeys, and other

small fish in the entire neighborhood collected as though they

were invited to a feast, and proceeded to devour them in a way
that must have been exceedingly painful to a parent's eye.

Here was a second perplexity, and there was nothing for it but to

wait for an explanation, or an inspiration. So a pond was built on

the side of the river, and the youthful adventurers left there till

some one should find out what to do with them. Next morning

they had apparently all disappeared, and were finally found hud-

dled together at the outer edge of the pool. Here was a sugges-

tion, and to test its significance another pond was' made, narrow,

but running far out into the stream, and into this the fry were

transferred. Next morning they were again discovered collected

at its outward extremity, and evidently trying to reach the center

of the river, and that problem was solved.

Now, the moment the shad are hatched, the boxes are towed out

into mid-stream, and there, away from the small but dangerous

foes along the shore, and too minute to attract the bigger deni-

ens of the deep water, the little fish are turned loose to find their

own way to the ocean, which they do by gradually floating down

stream, keeping their heads to the current to catch such food, invis-

ible to man, as may come along, and feebly wagging their tails to

acquire strength and activity. In two years the males return

weighing something under a pound, and in three years they

reappear, males and females, the magnificent fish, from two to five

pounds, that are so welcome to our table.

The difference between the natural and artificial method is too

great almost to appreciate. Take the case of shad depositing by

the natural method sixty thousand eggs. Of these, at the utmost,

one hundred and twenty hatch, and this is probably the outside

limit. Of this number say one-quarter mature, the proportion in

this stage being a mere matter of conjecture, and we have a final

return of thirty for two or fifteen for one.

Now, by the artificial method the entire sixty thousand are

hatched and started in life away from their enemies. Of these, if

a quarter reappear, we have fifteen thousand in lieu of thirty.

Keep this up at a geometrical ratio and the results are simply

incalculable. Elvers that are now deserted could be filled to
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repletion, so that there would be abundance for netters, seiners,

and fishermen of all kinds, whether they fished in season or out of

season, early and late, and with murderous or legitimate imple-

ments. This is the object to be obtained, and although at first it

may be desirable to have protective laws till the propagating-
houses are established and in working, in the end they should be

all swept away and the people allowed to pursue, catch, and eat

whenever they might feel so inclined. No river on our continent

yields more than a million shad annually; so that with a moderate

effort the supply could be immensely augmented ;
but the effort

should not be suspended until at least one hundred million young
fry are placed alive in every stream of considerable size at present
visited by these fine fish.

The vast superiority of shad raising over salmon raising is per-

ceived in a moment by a comparison of the two systems. The
former requires merely a few hundred boxes of common wood,
with wire sieving over the bottom, covered with coal-tar to pro-
tect it from the action of the water. These boxes have pieces of

wood nailed on their sides to act as floats, and at such an angle
as to keep the bottom slightly inclined against the current, the

degree of inclination being regulated by experiment. The boxes

are -strung behind one another in long lines, their floats projecting

beyond the ends, and connected with ropes. The whole swings
with the tide if in a tide-way, or tails out under the influence of

the current, and needs no care except at slack-water when they
need jogging now and then to keep the eggs from being smothered.

The expense of all this is so trifling as hardly to be worth men-

tioning, while the product is immense.

The spawning-grounds are always near fishing-stations, and the

fiyliermen can readily be induced to haul at night by a little extra

remuneration, as they use the fish whether stripped or not. As
soon as the net is hauled ashore and the fish thrown into a boat a

pan half full of water—for dry impregnation has not yet been tried,

although it will probably be universal in time—is placed near the

operator, to whom the fish are handed one after the other. He
manipulates them, throwing them aside as fast as they are stripped
and when they have all been used he sets the pans aside for half

an hour, during which time the eggs swell and become firm and

turgid and the water falls ten degrees in temperature. This is

repeated as often as the nets are hauled, and finally the pans are

taken to the boxes and emptied into the latter, where the eggs



234 BOARD OF AGRICULTURE.

remain till they hatch, the period varying according to the heat of

the water from two days to seven. Nothing can be simpler than

all this, and though, like everything else, it requires a little prac-

tice, the roughest and most ignorant man can soon acquire the

requisite knowlede to manage the establishment.

The great results which are promised by this enterprise are

not mere matters of guess work
;
salmon have been cultivated

abroad so as to restock abundantly many streams which had been

entirely depleted, and here the consequences of shad culture have

proved themselves to be exactly what it was predicted they would

be. The same fall that the first experiments were made in the

Connecticut, shad fry were noticed as being unusually abundant

in the lower part of that river, more so than they had been

known to be within the memory of the inhabitant's. Three years

later they returned—they were not expected sooner, such being

their habit—and in numbers surpassing anything that the fisher-

men ^iad experienced in years. At first this was supposed to be

only an accident, and was explained by the unbelievers upon
various theories, and these asked a suspension of judgment until

the next year. But all theories in. opposition were put to rout

next season when the fishing was actually unprecedented, being

better than had been known in fifty years. So decided was the

effect of this improvement that the price of shad fell in the north-

ern markets to less than one third of what it had been previously.

And I will in this connection again quote from the report of the

New York commissioners :

"Shad were far more abundant and far cheaper than they had
been for years, both on the Connecticut and the Hudson

; ially

so on the former river, the yield from which actually glutted the

markets and reduced the wholesale price from eighteen dollars a

hundred down to three. This was manifestly the consequence of

the previous efforts, and confirmed the predictions of those who
had studied the habits of the fish. It was expected that the great

body of such as were hatched would return in three or four years
full grown ; and it was exactly four years previous that Mr. Seth

Gr*een, under the auspices of the New England commissioners,
had first discovered the method of hatching shad, and had placed

many millions of 3
roung fry in the Connecticut.

" Most of these returned to the river where they were born.

The effect on the market, however, was mainly attributable to the

yield of that river, which supplied New York and other adjacent
cities so abundantly as seriously to reduce the profits of the fisher-

men on the Eudson. It, is perfectly plain, from these results, that

unless we keep pace in this matter with our eastern neighbors,
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our fishermen will be entirely ruined. So entirely are the latter

satisfied of this, there is no difficulty in obtaining their consent to

any measures that will tend toward accomplishing this end. The

experiences of the lust season convinced the most incredulous,
and they are now as anxious to encourage the fish culture as they
were once bitterly prejudiced against it."

When a process to add to the wealth and resources of the nation

is so simple and yet so valuable, it would be criminal in the gov-

ernment to refuse to lend a helping hand, as, for the reasons

already given, this can never be a matter of private enterprise or

even of State industry. Trout can be preserved in private ponds,

and should be, as they are, left to professional fish culturists to

produce, and these drive quite a trade and make large profits,

there being many hundreds of thousands of dollars invested in the

business
;
but no one individual can retain any ownership over a

fish which must go to sea, nor can even a single State, except in

the rare case of the river being entirely within its own jurisdic-

tion. We have established a National Bureau of Agriculture on a

large and expensive scale. Why should there not be a similar

institution for pisciculture ? At least we can take a step in that

direction, and begin on so small a scale as is proposed by this

provision of law. The relative fertility of the water and the land

is altogether in favor of the water. An acre of land will produce
corn enough to support a human being, but an acre of water will

support several persons, and could readily be made, with proper

aid, to sustain the lives of many more. The former requires

manuring, working, planting, and harvesting : the latter merely

requires harvesting ;
and that where the fish are sufficiently

abundant is hardly a labor at all. While the yield from the land

is reasonably large the profit is exceedingly small. The field must

be plowed, and harrowed, and fertilized
;
the corn must be planted ;

it must be plowed again ;
and still again, must be hoed

;
and at

last the ears must be stripped, husked, and ground. What is the

net result of this compared with the natural increase offish grown
in abundance, almost without effort, finding their own food, and

finally taken in some net which does its fishing while its owner is

sleeping?
Then the relative productiveness : the ear of corn grown from a

single kernel will more frequently fall below than rise above a

thousand grains. A shad lays, say sixtj
r thousand eggs, of which

we have said fifteen thousand can be brought to maturity with the

care and oversight of man. Were the farmer to strew his corn



236 BOARD OF AGRICULTURE.

broadcast over the sod and rock alike,
"
by the wayside and on

the stony places," and leave it to come up with the weeds and

tares without manure or attention, he would hardly expect a good

crop, and would find much trouble in living on the proceeds, no

matter how much land he owned, and yet this is precisely what

we do with the fish. To judge by what has b3en effected it may
be confidently asserted that fish culture .is yet to add a very large

proportion to the wealth and resources of the world, above all to

the riches of this continent. At present our vast lakes are left

untilled, some of the smaller ponds and many streams in the older

and more thickly settled States have absolutely no edible fish in

them, and some no fish whatever
;
the hook, the net, the spear

and the "jack"—-night spearing
—has annihilated the last one.

They teemed once with their natural inhabitants. Why cannot

they be made to do so again ? The evidence of our own and other

countries clearly prove they can.

The decrease of fish is attributed to over-fishing and unseason-

able fishing, which is true
;
but these are the ordinary concomi-

tants of advancing civilization and increasing population, and only

admonish us that man must use his»mind to increase the supply.

It has been alleged that the food had diminished even in the sea;

and here again I cannot do better than quote from the report

before alluded to of the New York commissioners :

" A familiar explanation of the decrease of fish, given by all

those who are interested in keeping up the present unwise mode
of destruction of the fisheries, is that their food has disappeared.
It was essential in the first place to ascertain whether this was
true; and to determine the question dr< were drawn over
the mussel beds, and the water in various parts of the bays and
oceau was examined, to see if it contained much animal life.

These examinations demonstrated that instead of any decrease in

the supply of food, it must absolutely have increased from reduced

consumption and the destruction (if its natural enemies
;
the bi-

valves, crustaceans, and all manner of similar creatures were
abundant on the bottom, while the water was literally alive with
animal matter, with polyps, infusoria, jelly-fish, &c. A bucketful

taken from it anywhere was simply full of such animalculaj. Here
was one point settled conclusively; true that the menhaden had
been used for their oil to an extent that had made them scarce,
and their disappearance had injured the more ravenous varieties

offish, but the bottom-feeders and the slow swimmers had around
them more food than they could possibly consume."

The truth is the food is too abundant, for these creatures often

prey on one another, the smaller varieties devouring the eggs and
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young of the larger, and becoming, in their turn, a prey to those

of maturer growth. And here is the true explanation of the rapid

extinction of fisheries when they become depleted beyond a cer-

tain limit. Nature balanced the number of each kind, providing

that mutual destruction of one another should keep all in check.

Man destroys this equipoise by killing those only that he can use.

The rest then augment at an increased ratio, the enemies of all

sorts of the edible kinds have no check, they multiply, and multi-

ply until they obtain the mastery, and then quickly comes the end

when the better sorts are exterminated. This is apparent, and is

sustained by the fact that new varieties when introduced into

unaccustomed waters increase for the first few years with inordi-

nate rapidity. For a time their natural foes do not exist in suffi-

cient numbers to curtail this growth, but as the latter develop the

counterbalance is restored and the stimulated activity of reproduc-

tion ceases.

The time may come in the distant future when the edible fishes

shall be made so abundant by artificial cultivation that the food of

the piscivorous sorts may fail
;
then it may be necessary to breed

those which live on water-grasses and vegetables to supply the

others with sustenanee. At present, however, there is no such

necessity ;
not only is the sea alive with food, but the large lakes

are .equally well peopled. It is a curious fact that in Lakes LTuron

and Superior is found the salt water shrimp in the deeper parts,

and in quantities equal to that in the ocean. The shrimp, which

itself is exceedingly prolific, is the principal food of the true

salmon, the salmo salar, and is supposed to constitute the red

color of the flesh. But if it were requisite the cyprinidae could

be cultivated or introduced, or some other variety which lives

solely on a vegetable diet, but which of themselves are not good
for food. This will doubtless be done as soon as it is needed, and

has already been successfully tried in Europe, so that should the

present supply of fish food give out it could be replenished.

The fisheries of our coast are among the most valuable commer-

cial interests of our country. Millions of money are invested

and hundreds of thousands of men are employed, while the food

thus obtained is a large per centage of the total supply of the

eastern markets. Not only is the profit of this business a matter

of general advantage, but the residents along the eastern bays

and lagoons and upon the larger rivers derive their principal

means of sustenance directly from these waters, and in all these
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districts far more families are supported by the water than by the

land.' In the West there is nothing of this sort. The markets

are almost bare of fish
;
a few cat-fish, suckers, and pickerel con-

stitute the wretched and meager bill of fare they offer. The

muddy Mississippi contains little or nothing. The beautiful Ohio

has but one or two sorts of pike-perch, which the inhabitants

flatteringly call salmon, while cat-fish hide in most of the dis-

colored streams of our continent and suckers explore the bottom

for their food.

If anything can be done to improve this state of affairs, to makft

fish and fishermen as abundant in the West as they are in New

England, and to develop tbe same activity in this matter that

exists in the East, it is well worth the serious consideration of the

Government. By this means a new industry, an addtional source

of income, an entirely different species of food would be introduced

and an immense increase added to the wealth of the whole region of

country. There is no reason why the waters of the West should

be less prolific than those of the East, provided the right species

were introduced
;

and were trout, salmon, bass, shad, and stur-

geon to take the place of catfish, pickerel, and suckers, the gain

would be manifest.

It seems to me clearly to be the duty of the Government to

assist iu this very work of introducing new varieties, as well as

replenish the old where they have been reduced. No private

person can own a shad which is here to-day and iu mid-ocean

to-morrow, nor is a single resident on a river's bank sufficiently

interested to incur the expense of importing fish for the benefit of

his neighbors. This is the nation's duty or it is nobody's. The

mighty rivers of the southern and western States, which now

produce generally only the poorer sorts, could readily be stocked

with the most palatable and prolific sorts. The shad has already

been acclimatized in some of the Alabama rivers, where it never

before was known, and the Potomac has been filled with black

bass almost to repletion ;
but that was the unaided effort of in-

dividuals as a mere matter of experimental curiosity. Other

rivers remain still unimproved, and several foreign species of fish

should be introduced. For instance, the magnificent Danube

salmon, which attains a weight of a hundred pounds, might be

acclimatized in the Ohio and the upper Mississippi, while the true

salmon might be brought up to the Delaware and Susquehanna.
This is perfectly simple and easy. Salmon have been transported
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while in the embryo state from England to Australia, half way
round the globe ;

our white-fish, trout, and salmon-trout have

been sent to England, and living shad were actually transported

from the Atlantic to the Pacific, offering the possibility of sup-

plying that entire coast and ocean with a new fish. This latter

i remarkable feat; but trout spawn are sent from one e<nd of

our country to the other with as. little trouble or danger as letters,

and are delivered by express precisely as other packages. The

slow-hutcliing fish are the more easily handled in this particular,

as the eggs develop slowly and will live perfectly well packed in

damp'moss, but other kinds only require care and experience.

The cost of this undertaking is insignificantly moderate. A
salmon-hatching house can be built for $1,000 while the necessary

implements for shad raising are too inexpensive to be worth

mentioning. Some labor must be employed, but it is mostly un-

skilled and cheap, while the outlay for transportation is simply the

mere charge of express or travelling fare. The people of this

country would not grudge this were it a hundred times as great

with the certain prospect of developing a new food resource and

diminishing the price of living to the poor.

The importance of this matter can hardly be over-estimated.

We raise animals for man's use, cross their breeds, study their

food, and try and adapt their surroundings to their greatest de-

velopment. We cultivate plants and vegetables, and strive to

obtain new and improved varieties. We import cattle from

Europe, horses from Africa, sheep from Spain, wheat from Egypt,

sorghum from Asia. Our daily struggle is to make the most of

whatever can be turned to the support of the human race, except
with one great class which has always contributed, and, unless

exterminated, always will contribute larg;ely to that end. Who
would have thought twenty years ago that a despised

" love

apple" could ever be converted into the useful tomato ? And in

earlier days who would have expected the change from the poison-

ous wild potato into the succulent root which now supports a

nation and adds to the comfort of every human being ?

What was done with the common tomatoes, potatoes, onions,

and hundreds of other vegetable productions, whieh, as wild,

were worthless, may in a higher degree be carried into effect with

fish. . Wild rice scarcely produces enough seed to continue tho

Bupply ;
but protected, developed, encouraged, it feeds a tenth

part of the world. Fish neglected, destroyed, poached and
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wasted, can soon he annihilated. Their reproductive power can

only maintain a certain equilibrium ;
incline that towards destruc-

tion, and the entire class will quickly disappear. Treat them like

wild animals, and they will inevitably be exterminated ;
domesti-

cate them, as it were, encourage their growth by putting them

under healthful influences, protect them from unseasonable dis-

turbance, let them breed in peace, guard the young from injury,

assist them by artificial aid, select the best varieties for appropri-

ate waters, and we will soon augment the supply as greatly as

we do with either land animals or vegetables.

[It may be added here, that an appropriation of §15,000 was

made by Congress ;
and notwithstanding the late date at which it

became available, in the few months which have elapsed since,

large numbers of shad have been introduced into the Allegheny

river; into the White river in Indiana; into the upper Mississippi

at St. Paul, and into the Platte at Denver, Colorado. Arrange-

ments have also been made for securing salmon eggs on a large

scale, some from the Penobscot in our own State, some from the

Sacramento, California, some from the Rhine, etc. These are in-

tended for introduction into New England waters, the Hudson,

the Delaware, the Susquehanna, the Potomac, and into the great

lakes. Nov. 72.]
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CHEESE DAIRYING.

In my report for 1862, and again in that for the year following,

a large space was given to the Dairy Interest. To procure trust-

worthy data in regard to cost and profits, improved methods of

manufacture, apparatus, &c, those sections of other States which

bad been longest and most extensively engaged in it were visited,

and minute personal inquiries and extensive observations were

made. As a result of these, facts and considerations were pre-

sented to the farmers of Maine which, in the opinion of the writer,

showed conclusively that the manufacture of cheese by associated

action offered a rare opportunity, at that time, for so many of them

as were favorably situated for it, to start up a new and highly
lucrative branch of business Confident anticipations were in-

dulged that cheese factories would quickly spring up in consider-

able numbers. Had those anticipations been realized, no doubt

can now exist, that the accruing profits during six or seven years

would have been much larger than can be expected now. Within

two or three years, however, several such factories have been put
in operation within the State and with a degree of success which

will probably lead to the establishment of more next year.

That dairymen in Maine can successfully compete with those of

other States in the manufacture of cheese for export, at current

prices, or at such prices as will probably prevail now that the

business has been so extensively entered upon,* I am not prepared-

to assert
;
but to an extent sufficient to supply our own State,

which now requires several million pounds annually, most of which

is brought from other States, it would seem that small doubt can

exist with regard to profitable production ;
and just as little that,

to this extent, better prices can be realized than are obtained by
those who make what is now brought here, inasmuch as the cost

of freight, commissions and other expenses will be saved to the

manufacturers. In view, therefore, of the desire of those who are

now, or may soon be thus engaged, for information on matters

relating to it, are here appended the addresses made by Messrs.

Last year 1281 cheese factories were reported as in operation ;
946 in New York,

103 in Ohio, 32 in Vermont, 26 in Massachusetts, 46 in Illinois, 22 in Michigan, &o.

In 1862 there were less than thirty in New York.

16
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Curtis and Lewis at the meeting of the Vermont Dairymen's Asso-

ciation, last year, together with a paper on the Sugar Beet as an

article of cattle food, by Mr. Lane of Cornwall, Vermont.

The Needs op the Dairy.

BY T. D. CURTIS.

The objects of this Association I understand to be, to improve
the dairy interest. In this, and in every other well-directed

effort for improvement, there should be no local jealousies, no

personal rivalries, but cordial good will and earnest co-operation.

Let each freely contribute his mite and avail himself of every op-

portunity to assist in colling on the car of progress, and himself

and the world cannot fail to be the better for it.

Practice and Theory must go Together. If we would make the

most rapid and substantial improvement in any department, prac-

tice and theory must go together. They have remained too long

unwedded
; they should never be divorced. Too much practice

without theory or a knowledge of principle to guide it, and too

much theory without practice to test it, arc alike fatal to progress.

The one should' be made to assist the other. United, they are un-

erring ; divided, both are liable to lead astray. Theory is of no

value until it is reduced to practice ;
and practice is often not

only erroneous but even pernicious when not guided by true

theory. Both may be right without their ever having been

coupled ;
but they lack the element of certainty which a union

.would give tnem, and therefore have to be. taken on faith, instead

of on knowledge drawn from actual experiment. To make the

way clear and certain, our practice and our theory must go hand

in hand. Our theory must guide our practice, and our practice

must support our theory.

More Brain and less Muscle. At present, most of our practice

is like the Irishman's fiddling. It is told of the violinist, Ole Bull,

that in his travels he came upon a group of jolly Irish peasants;

They were dancing to the music produced by horse-hair and cat-

gut in the hands of a burl}- son of Erin, who played with unusual

animation. Struck with his manner, at a pause in the dance the

great Norwegian fiddler approached the great Irish fiddler, and,

bowing gracefully, asked :

" My friend, do you play by ear or by
note ?" Drawing himself up and looking puzzled, Pat replied,

with great dignity :

"
I fiddle by main strength, be jabers V
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We work too much on this principle in every branch of agri-

culture. What we need is more brain and less muscle. Our efforts

should be directed with more intelligence, so as to save the great

waste of power to which we are now subject ourselves. When

the country was new and covered with timber, raw muscle was

the principal thing needed
;

but now each year calls for more

brain, for higher intelligence, in the management of the too much

exhausted soil. Machinery takes the place of muscle, and every

piece of machinery demands intelligence and judgment on the

part of the laborer who may be called upon to operate it. Our

agriculture, as well as our mechanics, is calling for skilled labor.

The obvious inference is, that we must have educated farm labor-

ers—more brain and less muscle.

A certain amount and kind of education is recognized as indis-

pensable to cheese-making; but, unfortunately, our knowledge of

the principles involved in this department of agriculture is still

very limited and indefinite. But the need in this field is felt and

acknowledged, and the required information will soon be forth-

coming. Here, the call for more brain and less muscle is very

urgent and loud.

Too much Spirit of Speculation. To come more directly to the

subject,
—" The needs of the dairy, and how to improve the dairy

interest,"—I must deprecate the hasty spirit of speculation which

has crept into it, as into everything else in this glorious New
World. I am not of those who think that the chief end of man is to

make money. 1 believe in industry and economy, and that every

one should try to make some provision for emergencies and for

support in old age. But physical and mental health are of some

consideration./ and I do not consider that man is fulfilling the high-

est objects of his existence, and answering the best demands of

his nature, who is not steadily adding to his stock of knowledge
and improving the moral man within him. This he cannot do if

he worships the "
almighty dollar."

But admitting that pecuniaiy gain is desirable, there is a homely
but true old adage which it would be wise to bear in mind :

" The

greater the haste, the less the speed." The man who is in a great

hurry to get rich is apt to sacrifice the future to the present. He
does not lay his plans deliberately, and patiently await the result,

but too often kills the goose that lays the golden egg. But in

agricultural as in religious matters, that which is best for the

future is best for the present, and yields the most fruitful harvest.
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There is a broad application of the text: " Seek ye first the king-

dom of God and Llis righteousness, and all these things shall be

added unto you." Improve the soil of your farm and the soil of

your immortal nature, and wealth and happiness will surely be

your reward.

Must Build for Permanency. To come directly to the dairy

interest, we must stop building in a hurried, speculative spirit,

and build with reference to a permanent future business. Every
farmer ought to decide whether his farm is to be devoted to grain-

raising, to stock raising, or to dairy purposes, and build ac-

cordingly. In my section, hundreds of thousands of dollars have

been lost by the erection of cheap factories and cheap private

dairy houses. There was some excuse for this when the factory

system first started. It was not yet demonstrated how it would

work, and even if suited to some localities it was not known how
it would operate in others. So our dairymen knocked together

cheap buildings, that would answer for a few years and then could

be thrown away or converted into hay barns or stables, without

much loss. They furnished these buildings in the cheapest man-

ner possible, often,—but not always,
—

got the cheapest help to be

had, and commenced taking in milk. The experiment proved

successful, so far as demonstrating the utility of the factory sys-

tem. It was profitable for the factoryman, and it was profitable

to the patron
—

especially so to the man with a small dairy. It

furnished more money, it afforded him quick returns and gave him

readj
1 money to use, and—what was not, by any means, the least

of its benefits—it relieved the hard-working, long-suffering and

patient wife of a very great burden—the care and work of the

dairy. To her, it was like opening the prison door^ and bidding
her go free. It was no wonder, therefore, that the factory system
at once became popular.

But while this system was a vast improvement on the old one,

in many ways, our dairymen lost hundreds of thousands of

dollars, and continue to lose, by the hasty and cheap manner in

which it was introduced. They lost, not as compared with the

old system, but by not securing all the benefits of the new. Few
of the earlier built factories were erected with any reference to

controlling the temperature
—of either warming them in the cold

weather of the spring and fall, or of keeping them dry and cool

during the wet and hot weather of the summer. The consequence
was—very great loss from imperfect curing, deterioration in



NEEDS OF TITE DAIRY. 245

quality, and loss of flavor. Many a poor cheese maker has under-

gone untold mental torture, and- been unjustly condemned by the

patrons for whom he worked, because he had not the proper

facilities for curing- his cheese. In the cold, wet weather of the

spring
1 and fall his cheese stood on the ranges turning to poor

hoo--feed, instead of changing to food fit for human beings ; and

during the hot days of July and August they were toasted at a

temperature ranging from 80 dogs, to 1-00 degs., which fried the

butter out of them, hastened the putrefactive action to such a

degree that the gases swelled them up like the housewife's batch

of dough for bread, and of course destroyed the flavor. The re-

sult was, that the buyers "blowed " the cheese, if the flies did

not, a less price had to be taken for them, and everybody was dis-

satisfied ; whereas, if the make-room and curing-room had both

been built with double walls, and lathed and plastered, so that the

temperature could have been kept near 70 degs., everything

would have been satisfactory
—

provided, the patrons delivered

their milk in a proper condition.

Of late years there has been some improvement made in the

curing-rooms," by partitioning off one end and lathing and plaster-

ing it, for curing early and late made cheese. But little or no

provision has been made for keeping down the temperature in

"
dog days," while the importance of controlling the temperature

of the making-room has been entirely overlooked. Many of the

old factories still stand just as they were first erected, save they

are growing dilapidated, are surrounded by the accumulated filth

of years, and their walls are reeking with the crop of fungi which

is ready to scatter its seeds everywhere and breed more devils

than the magic of any cheese maker can possibly exorcise. In

consequence of this, most of our old factories fail to make the

progress that they should, and it may reasonably be doubted if

they will ever be able to produce the finest grade of cheese until

they are thoroughly renovated and cleansed.

You do not want to repeat our mistakes. You should build in

a more substantial manner. You want tight, double walls, the

inner one lathed and plastered. You want double windows, so

arranged that they can be easily opened when required, aud all

the necessary preparations made for controlling the temperature

of both the make and curing room. And, withal, you must pro-

vide for thorough ventilation; underdrain, if necessary, so as to

have dry ground for your factory to stand on, and see that your
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whey aud slop-water are conducted ofi', and not allowed to grow

fungus aud breed Mies to annoy you and injure the products of

your factory. All your surroundings must be airy, clean and

sweet, and provision must be made for keeping them so. One

would think common sense would suggest this. But in central

New York, either our dairymen have turned a deaf ear to the

teaching of common sense, or common sense has not done her

duty. Perhaps it will be different here.

Secure Justice to the Producer. One great drawback in the

factory system
—an evil that must aud can be remedied—is the

crediting of the patron with the number of pounds of liquid which

he draws to the factory, instead of the real value of what he

delivers. Every patron should be given credit according to the

value of his milk—neither more nor less. Under the present sys-

tem of crediting by weight, the man who brings poor milk gets

too much credit, and the man who brings good milk gets too little

credit, if we take value into consideration. This is a very great

evil, aside from the injustice it does. It in effect offers a premium
to brutality and dishonesty, while it discourages the honest man

who keeps his cows well and brings rich milk, unwatered, to the

factory. I publicly called attention to this subject nearly two years

ago. I concluded with these remarks: "The quality of the milk

is nowhere taken into consideration. The man who has a well-

selected dairy, keeps it well, and delivers milk that will turn out,

for the season, a hundred pounds of cheese for every nine hundred

pounds of milk, gets no more returns for a given number of pounds
of milk than the man who delivers milk so poor that twelve hun-

dred pounds of it will not make more than a hundred pounds of

cheese, or the same as the former's nine hundred pounds. There

is a difference of about twenty-five per cent, in the quality of the

milk turned out by the good and the poor dairies. Some means

should be devised for remedying this piece of injustice, if the bet-

ter class of dairies is to be retained b}' the factories."

I have seen no cause to change my opinion since I wrote those

sentences. The subject is beginning to attract the attention of

our leading dairymen. At the last Convention of the American

Dairymen's Association a committee of five was appointed to

consider the question of giving credit to patrons according to

value instead of according to weight. Of course, weight or mea-

sure will have to form the base of any system adopted. But

many now believe it possible, by the use of the lactometer and
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cream-gauge, to decide upon some standard of ascertaining the

value of milk that will be just and more satisfactory than the one

now generally in use.

Importance of Systematic and Scientific Experiments. This brings

us to the question of the importance of thorough scientific and

practical experiments in connection with the dairy. There are

very few points positively determined. We need a series of

experiments to determine the value of different grades of milk for

butter-making and for cheese-making. By such experiments I

think we shall discover that there is a marked difference between

a good butter dairy and a good cheese dairy, and that we should

select our cows with reference to which branch of the dairy we
wish to eng'age in. I think a good butter cow may be indifferent

for cheese, and that a cow good for cheese may not be very valu-

able for butter. Hence the value of the milk of a cow will depend
much on the use you wish to make of it. Two cows may be of

equal pecuniary value, the one for butter and the other for cheese
;

but if we put them both to butter-making or both to cheese-making
we shall find a marked difference in their value. If you are

making butter-, it is the cow which yields the most cream, no

matter how small or how large a mess of milk, that is the most

valuable. If you are making cheese, a large yield of caseine is

what you desire. But if you are carrying your milk to a factory,

the cow that gives the greatest number of pounds of liquid is the

one that brings you the most money. It is for your interest that

all your neighbors should send to the factory milk rich in cheese,

with cream enough to keep up the quality; but you are desirous

of having the largest number of pounds in your own milk-can,

whatever its quality may be—and we of central New York some-

times find men dishonest enough to increase the yield of their

dairy by resorting to the pump. It might not be so here, but,

although there may be a moral difference, I see none when we
view it in the light of equity, whether we carry milk watered so

that it will take twelve pounds to make a pound of cheese, or

draw it from the cow so poor and thin that it will give no better

yield of cheese. But if we can hit upon a just method of giving

credit according to actual value, it will be an object for even the

dishonest patron to carry good milk to the factory, and to select

his cows, and to keep them well, for that purpose.

Aside from determining the value of milk, and whether it is

better for butter or for cheese, we need a thorough system of
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experiments to ascertain the best conditions and the best methods

of manufacture. We have made very great improvements within

the last ten years
—

especially in the art of cheese-making. Yet

there are very few points in cheese-making that are finally settled.

We do not know even the temperature at which it is best to set

the milk. We usually set it at 80 degs. to 86 degs., and then

gradually raise the temperature of the curd to 96 degs. or 100

degs.
—

usually to 98 degs., or blood heat. I strongly suspect

that we should do our warming up before setting the milk, and

then set it at the same temperature at which Nature sets it in the

calf's stomach. There are many plausible arguments in favor of

this
;
but I am not aware that it has ever been tested fully by

actual experiment. The liquid is much more easily heated than

the solid curd with its immovable particles; 98 degs. is only

blood heat—the temperature at which the milk is drawn from the

cow ;
the acid more readily developes at this point than any

other; the rennet is more active at this temperature ;
and by rais-

ing the temperature of the milk before setting it we should avoid

a good deal of stirring and a proportionate amount of waste. But

what will be the quality of the cheese, how will it cure, how will

it keep ? Experiment must determine. We should most un-

doubtedly hasten the process and save labor, by heating the milk

instead of the curd. But we can make cheese without raising the

temperature of either milk or curd. The process, however, would

be much slower. Which is the better of the two—the heating or

non-heating process ? Or are we practicing the best method now ?

Who knows ?

In the pressing and the curing of cheese we are just as much in

the dark. We are little more than poor imitators, and grope and

stumble along in doubt and anxiety. We shall continue to do so

until we bring science to our aid, and by practical tests determine

every point in the process of cheese-masing. In this way we

may lift it to the rank of a science, and work with the satisfaction

and success of rational beings who know what they are doing.

For the purpose of securing the results which 1 have indicated,

not long since, I read before the Central New York Farmers' Club

a paper in which I suggested the erection of a model experimental

factory, to be devoted as far as required, to a well-arranged

system of practical scientific experiments, analyses, &c, i:i both

butter and cheese-making. Apparatus as well as methods should

be tested, and a perfect record kept of the results. In short, I would
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"
try .all things and hold fast that which is good." The factory,

when no longer needed for experimental purposes, would be worth

its cost for an individual or a company to run for their own gain.

In this way the desired end would be reached in a safe and

economical manner, and who can doubt the vast benefit it would

be to our great dairy interest?

Rennet. One of the most important things in cheese-making is

rennet, and I do not think it is taken sufficiently into considera-

tion by dairymen generally. Fur the purpose of further illustrat-

ing the importance of bringing science to our aid and wedding it

to practice by a series of properly conducted experiments, and

also for impressing upon your minds something of my own ideas

of the attention we ought to pay to the subject of rennet, I must

detain you by the recital of a few facts.

Two of the most valuable papers ever given to the dairy public

were read before the American Dairymen's Association, at its

convention in 1869. One of them was read by Mr. L. B. Arnold,

of Tompkins County, and was entitled,
" Rennet—Its Nature and

Use;
7 '

the other was read by Prof. Geo. C. Caldwell, of Cornell

Universit}
7

,
and was on " Fermentation and Putrefaction in their

Relations to the .Manufacture of Cheese." I will first give the

substance of Mr. Arnold's paper. After a twenty-five years'

search for the active principle of rennet, he found it to consist of

microscopic globules, so small that they could with great difficulty

be separated from the liquid prepared for use in cheese-making.

But by making a filter of a piece of charcoal, he succeeded in

catching the microscopic globules, onlythe pure brine, destitute

of any coagulative virtue, passing. These globules are about the

specific gravity of milk. They begin to break and disappear at a

temperature a little above blood-heat, and are all destroyed at a

temperature of about 140°. Acids and alkalies do not affect them

if weak, but destroy them if strong. On examining the inner

lining of the calf's stomach, he found it "nearly as porous as

honey-comb," to use his own expression. These pores were the

mouths of tubes opening into the stomach, and the tubes were full

of these globules, those at the mouth being more developed and

larger than those following behind them. These globules do not

mix much with the gastric juice when the stomach is empty, but

adhere to the surface, forming a delicate, light flesh-colored coat-

ing, which easily washes off or flakes off when the stomach is

handled. lie says :

" The first soakings of a stomach produce a'
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better coagulation than those that soak out last. In the former,

the curd is linn, and the cream globules seem to adhere to it

tenaciously, while the latter produces a softer curd and is more

like an acid effect, and the cream appears as if only mechanically

enclosed. This difference occurs when the coagulation in the two

cases takes place in the same time. It is greater in some rennets

than in others." As to the number of these globules, Mr. Arnold

rubbed a single rennet in a gallon of water, and found a drop of

the liquid to contain at least 500,000. By computation he showed

that the one rennet used by him contained not less than 130,000,-

000,000 globules. He adds: "These infinitesimal bodies, though

exercising an insignificant influence when acting alone, when
taken together, like polypes in the coral, work out important
results. They not only effect coagulation in the milk, but are the

cause of changing the curd into cheese."

We are wont to point with pride to Franklin with his kite, draw-

ing electricity from the cloud
;
but does not the plain farmer of

Tompkins County, New York, with his microscope and piece of

charcoal, discovering the active principle of rennet, present quite

as imposing a figure ? He was the first to give to the Ame "ican

public a knowledge of this principle, and its mode of operation.

It does not detract from his laurels that some of the Gferman and

French chemists preceded him in the discover}*. Lie in a prac-

tical way demonstrated the problem for himself', and hastened

to lay before the dairymen of America, the results of his investi-

gations. I am not aware that any American can lay claim to

priority of discovery. Certainly, he was the first to announce it,

and to him is justly due all the honors of an independent though a

second discoverer.

The fact given by Mr. Arnold that the first washing of rennet

makes firm curd and holds the butter better, suggests to my mind

the desirability of keeping two \"ss"ls for soaking rennets, and a

third of twice the size to receive the liquid. In this way we may
always have a batch of rennets in the first soaking and one in the

second. We rub both at the same time and mix the contents of

the two vessels in the third and larger one, thus avoiding the use

of the weaker second rubbing alone. By the mixture we shall be

Likely to make an evener and better lot of cheese, besides retain-

ing in it more of the butter.

We cannot be too careful in the saving of rennets, nor in taking

care of them. Much of our bad flavored and poor keeping cheese,
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I apprehend, is produced by bad rennet. The difference in the

strength of rennets is well illustrated by the experience, during the

pael Beason, of one of the best factories in Herkimer county. Mr.

Moon, of the North Fairfield factory, sent to the Utica Morning
Herald a report of the operations of his factory during the past sea-

son. Near the close I find these items :

" Number of rennets used,

130. Of these, 3?G were received from patrons, and each rennet,

on an average, coagulated the milk for 462 pounds of cheese. 'The

other 100 rennets were bought in the market, and called ' butchers'

rennets.' Each rennet coagulated the milk for 158 pounds of

cheese. " It will be seen by this that the " butchers' rennets "

were worth only about one-third as much as those saved by the

patrons for coagulating purposes; audi have no doubt that the

differeuce in quality was quite as great.

Too much care cannot be exorcised in saving rennets. They
should be taken from healthy calves with good digestive powers,

soon after the stomach has emptied itself, carefully cleaned, so as

not to lose any of the little globules that act on the milk, thor-

oughly salted, stretched on a bow or crotched stick, and dried in

a cool place. This is the best method I know of, but experience

may yet develop a better. We need experiments in this direction

as well as others. Mr. Arnold succeeded very well in preserving

rennets by soaking them in a weak preparation of carbolic acid

and then drying them as 1 have indicated. But he found great

care necessary to prevent the acid from decomposing the animal

substance of the rennet so that it would dissolve and fill the liquid

with particles of animal matter. His charcoal filter for deodoriz-

ing rennet I consider valuable. It is formed "
by perforating the

bottom of a butter-tub, or any thing similar, and laying several

thicknesses of muslin on the bottom to catch the coal dust; then

lay on two or three inches of pulverized coal, and on it one thick-

ness of muslin
;
then lay on clean sand enough to hold the coal in

its place. The sand will assist also in distributing the rennet

over the whole surface of the coal. Then pass water through the

filter till it will run through clean. The liquid rennet may then

be passed slowly through by falling upon the sand in a stream

proportioned to the size of the filter, when it will come through
sweet and pure, with its efficiency but little abated. Rennet thus

deodorized loses all tendency to huffing, and also its liability to

give any bad flavor or smell to the cheese." Mr. Arnold adds :
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" In most rennets the amount of foul odor is so great that the coal

will soon become saturated and need changing."

Hoio Cheese Cures. Turning now to the address of Prof. Cald-

well, w.e find the discoveries of Mr. Arnold carried into the pro-

cess of curing cheese. The little globules which he found in

rennet, the Professor tells us are the spores or seed of the micro-

coccus, which is one of the various forms of the common blue

mould. The spores are not only found in rennet, but exist to

some extent in the blood of all living animals and in the milk of

the cow. Their multitudinous existence in rennet, and their rapid

development throughout the mass of milk, causes coagulation.

They feed on the nitrogen in the milk, and continue to propagate
in the cheese set on the ranges until the whole mass of animal

secretions is converted into one of the forms of the common blue

mould, which is a vegetable product. So it is a question for de-

bate 'whether ripe, mellow cheese is animal or vegetable food.

The quality of cheese depends very much upon the form of

development which the spores in the rennet take. If they take

the form which is found in vinegar yeast, we have a sour cheese.

If they take the form found in lactic yeast, we have a sour cheese

of a different kind. The development of alcoholic yeast must

give us a sharp cheese. If we can preserve a balance between

these, and the development does not get much beyond the form

known as putrefactive yeast
—that is, if we can keep the cheese in

the first stages of putrefaction, until it is completely converted

into micrococcus—the inference is that it is in the most palatable

and nutritious condition. The direct path of development, accord-

ing to Prof. Caldwell, seems to be putrefactive yeast, the first

stage ;
then alcoholic or lactic yeast, ;

then blue mould. It may be

accompanied b}' three or four other products. It may pass through
other channels of development. But the end is blue mould.

I do not wish to indorse or condemn Prof. Caldwell's assertion

that the spores in rennet and the spores of blue mould are the

same. Though similar in some respects, my impression is, how-

ever, that they will, on careful examination, be found to be dis-

similar.

I do not pretend to have exactly indicated the different condi-

tions which a cheese may go through on the road to blue mould,

of which the active principle of rennet seems to be the seed,

assuming that Prof. Caldwell is correct. I only wish to show
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that the development may take different forms, and that the form

of this development will determine the condition and quality of

the cheese. What we need is a series of accurate experiments

and investigations to determine which form, or combination of

forms is desirable, and how to secure the development which we

want. We not only want to know how to prepare the curd, but

how to cure it, so as to get such a cheese as we will, and then

preserve it for use for a reasonable length of time. To do this,

we shall have to begin with the milk as soon as drawn from the

cow, and manage it with great care until the desired end is

reached. As yet, to guide us in this, we have but a few hints.

The spores already in the milk and those added in the rennet, do

no harm, but appear to be essential to the accomplishment of our

object. The spores introduced from the impure air and by con-

tact with foul pails, utensels, strainers, etc., are highly detri-

mental. These intruders are the ones that play the mischief and

give us all our trouble. They are the tares sown by the enemy,
and the greatest vigilance is required to keep them out.

Pure air is found to exert a conservative influence. Hence, air-

ing milk greatly assists in its keeping. Cooling it as soon as

drawn and keeping it cool, retards very much the fungus develop-
ment. From these facts we see the importance of milking in a

clean atmosphere, of cooling milk as soon as drawn, and of keep-

ing it exposed to the air. Nothing is worse than to shut up hot

milk in a tight can, and leave it to stand over night, or to carry it

from one to three miles, in the broiling sun, to the cheese factory.

An experiment made by Muller is to the point. He put milk in

two vessels, covering one and leaving the other ooen. The tem-

perature of both was kept at 65 deg. The ci«eam and milk of the

open vessel wei-e sweet at the expiration of twelve hours
;
but

that in the covered vessel was not only sour, but emitted an offen-

sive odor. Cool your milk as soon as drawn, and keep the tight

covers off from your milk-cans as much as possible.

Increase the Consumption of Cheese. It would improve the

dairy interest to increase the home consumption of cheese. One

way to increase it, is for us all to eat it. It is nutritious, healthful

and economical beyond almost anything else that we can put on

our tables. Another way to increase the consumption of cheese

is uniformly to make a better article, and allpw none but the best

to be cut for home consumption. If small cheese are wanted, we
must make enough to supply the demand. For my part, I prefer
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a cut from a larger cheese. It is apt to be mellower, and to have

a better flavor. I have never tasted a small cheese that was

strictly fine. But whatever is wanted we must make, and stop

selling our home dealers all the poor cheese that the regular

buyers will not take. We can soon double the home consumption

by allowing none but strictly fine cheese to be cut by our local

dealers. It will create an appetite for cheese, and soou make

people feel that it is better to eat more of it and less meat. This

home market is of far more consequence to us than the foreign.

It is steadier and more reliable, and costs much less to reach.

Reduce the Cost of Production. Another important considera-

tion is reducing the cost of production. We can do this some by

improvements in apparatus and methods
;

but we can do much

more by increasing the productiveness of our dairies and farms.

Our cows all ought to be as good as the best, and in a few years

we may have them so. A good yield is thought to be 400 pounds
of cheese per annum. Probably 350 pounds is nearer the average.

This is about one-half too low. In the Utica Weekly Herald of

January third, is a statement of the products of the private dairy

of Mr. Nicholas Smith, of Herkimer county. He keeps twenty

cows, and has sold 14,200 pounds of cheese made during the past

year. This is 719 pounds to a cow. We all ought to know how he

selected his dairy of cows and how he keeps them. By imitating

his example, we might double our production, which will go far

toward reducing the cost one-half. Is not this worth looking

after ? .

Further, we must increase the productiveness of the soil. By
under-draining, the proper preparation and use of manures, and a

more enlightened system of tillage, we must make two blades

grass grow where one grows now. It can be done easily, and in

many cases we may increase the yield four or five fold. But per-

haps some one will plead poverty
— that he has not the means to

improve his farm. Then make the farm produce the means.

Begin with a small piece
—the handiest you have. This will help

you put a piece twice as large in proper condition. Keep on in

this way, making the increased productiveness of one piece im-

prove another, and in a few years you will have means to do as

you please. But, if you always look for immediate returns, and

do nothing that you do not expect to exhaust the benefits of the

same year, you will always be poor, and deserve to be. Till your
farm for the future as well as for the present, and you will reap
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an increasing reward. When you have seletced a dairy, and

keep it bo that it will turn you 600 or 700 pounds of cheese per

cow each year, and have improved your farm so that it will keep

twice the number of cows that it will now, }'ou will have both
1

wonderfully reduced the cost of production and increased your

pro I its.

Importance of Education. Do not despise book-learning, but at

once avail yourself of its benefits. There is a vast amount of

knowledge
"
lying around loose," waiting for some one to pick it

up and make it available on the farm. You can find time to learn

a fact or master a principle every day that will ten times repay

you for the time and trouble of acquiring it. Science is scattering

knowledge broadcast over the world, and it is your business to

help in utilizing it. It will not only enable you to make more

money, with less exhausting labor, but give life a new interest

and make you feel that it is worth something to live in the world.

The time has come when our farmers must be educated. From

mere drudges and the producers of raw material for the rest of

the world, they must soon become the most intelligent class of

men among us. No field of knowledge must be altogether un-

familiar to the farmer of the future. Chemistry, Natural Philoso-

phy, Botany, Entomology, Geology, Meteorology, Physiology,

Comparative Anatomy—these and many other branches of science

he must have at least a general knowledge of, and with some he

must become familiar. He should understand his own' physical

structure, and his own physical and moral nature. The principles

underlying animal and vegetable life must be mastered, and he

must understand the habits and characteristics of the insects,

worms and weeds that he has to deal with, as well as he does the

needs and wants of his stock. The composition of his soil, the

kind and quantity of manures which it requires, and the demands

of the crop which he is about to put in, he must know, and pre-

pare to accomplish his end with the same intelligence, care and

certainty that the chemist produces his results. There is no

position in the world which requires so much knowledge and

judgment as that of the future farmer. By the side of his, that of

the professional man sinks into the shade. At present, the latter

h is his library and reads up for a special purpose, while the

farmer, who lias much more need of knowledge, both special and

general, has no library, and seldom looks into any book but the

Bible, with an occasional glance at the almanac. This must not,
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cannot be much longer. Our farmers must be thoroughly edu-

cated, and possess well selected libraries, to receive constant

additions from the best publications of the day. The farm cannot

much longer do without book-learning. And when we get it

thoroughly planted there, thus wedding science with practice,

farming will be considered the noblest calling on earth, and the

best intellects will be found devoted to its service. Then indeed

will
" the wilderness blossom as the rose," and the millenial era

dawn upon our now darkened world.

Educate your Boys and Girls. By all means, begin to educate

your boys and girls for the new era. for the higher life in agricul-

ture. Let them no longer look upon farm labor as degrading,

back-breaking drudgery, but as demanding the highest services of

the best intellects. In no other position is there the opportunity

for so much progress, and for doing the world so much good.

With the book of nature constantly open before us, and all the

lights of science for our guide, where can the intellect have such

ample scope, and all the powers of the mind be called so fully into

play, as on the farm ?

MR. LEWIS' ADDRESS.

I come before you on this occasion, as one having interests

nearly identical with yours. Your State produces; and will con-

tinue to produce to the end of time, (with proper management),

grasses unsurpassed for the production of butter and cheese, and

for the feeding of horses, cattle and sheep.

So also Herkimer county produces grasses well adapted for the

production of good cheese. And notwithstanding the changing

policy of the Government, which will render an industrial pursuit,

which is good to-day, worthless to-morrow, we can say, surely

allflesh is grass.

The "constant development of the varied resources of our coun-

try, embracing as it does almost every variety oi climate, and of

soil, will also render certain interests unprofitable where they
have been profitable, and others profitable where they have been

unprofitable, or untried.

But owing to the very small area of good grass-producing

lands, which are otherwise well adapted to the production of

butter and cheese of the first quality, you of Vermont, and we of

Herkimer can change our milk, produced from our rich, aromatic

from our rich, aromatic grasses, into butter and cheese, of that
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quality which will enable us to defy competion in any market of

the world.

For the purpose of enabling us to do this with the greatest

degree of certainty, and with almost unvarying success, are we

assembled here in council to-day.

At the request of your worthy Secretary, I will endeavor to

present to you in the most simple terms, the Herkimer county

method of cheese-making, as at present practiced by our most

successful cheese-makers.

Cheese-making.

The evening's milk is strained into the cheese vat, as the milk-

ing is proceeded with, until all the milk is in, when the agitator is

set to work by the waste water used to cool the milk, and by its

gentle movements back and forth, the milk is soon freed from all

new milk smell, or what is termed animal odor. It is not desira-

ble to cool the milk very rapidly, and if it is cooled to the temper-

ature of 65 deg. within three hours from the time the first milk

was put into the vat, it will be found quite soon enough to cool it.

Milk cooled below 60 deg. and kept at that temperature during

the night, will not make so good cheese as that left at the tem-

perature of 70 deg. Again, unless the temperature of the milk

can be controlled independently of the temperature of the atmos-

phere, it is better not to cool below the temperature of the atmos-

phere, than to cool below and then permit the atmosphere to raise

it again during the Right. Those dairymen who have no running

spring water with which to cool the milk, but use ice in connec-

tion with water from the well, often commit this mistake.

If the agitator has been in operation during the night, no cream

will be found on the vat in the morning, and the agitator may be

continued in operation until all the morning's milk is added, when

the water should he shut off, the agitator removed, and the milk

warmed to the temperature of 84 deg. for the reception of the

rennet during warm v/eather
;

at from 80 to 82 cleg, during hot,'

and from 86 to 88 deg. during cold or cool weather, provided the

temperature of the manufacturing room is under control of the

outside atmosphere. If the agitator has not been used during

the night, (which I do not regard necessary during cool weather,

unless all the cream is to be retained in the cheese), a cream will

be found on the milk in the morning, varying in firmness and

quality, according to the favorable or unfavorable conditions of

17
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the temperature of the milk, and condition of the atmosphere for

its separation. This cream receives different treatment from our

best cheese-makers, for the reason that no one of them is able to

again incorporate it in the milk and retain any considerable pro-

portion in the cheese.

Some dairymen mix this cream with the milk by thinning it with

new milk and then passing it through the strainer back into the

vat before adding the rennet.

This method requires the least labor of any, but if the whey is

to be fed to the hogs, the labor of thinning and straining may be

saved by turning the cream directly into the pig trough. Others

add the rennet before returning it to the vat, upon the supposition

that the rennet, acting upon the cream before it is stirred into the

milk, will hold it in the curd.

Again, other cheese-makers reduce the cream to about the con-

sistency of milk, by the addition of water at the temperature of

70 deg., then add the rennet before stirring it into the milk.

This has enabled me to retain a greater percentage of the cream

in the cheese than any other method I have yet tried. But the

bad effects produced on the cheese by the addition of water to

thin the cream, is greater than the advantage gained by the small

amount of cream retained.

A trial of several years to retain the cream in the cheese by a

variety of methods, led me to the conclusion that if the cream

was firm when taken from the vat, no considerable portion of it

could be saved in the curd by the action of rennet
;
the greater

portion of it would separate itself from the curd while in the vat,

or press, and float off on the surface of the whey.
The continual failures to save the cream in the cheese, led me

to adopt the practice of churning the cream sweet, and of using

the buttermilk for cheese, and the butter for family use. 1 have

come to the conclusion, therefore, that by using the agitator

during the hot weather, and by churning the cream sweet during

the cool weather, that nearly all the cream can be saved.

With my former practice I have made during the summer season

over a barrel of whey butter in addition to that used for greasing

cheese ;
while with the latter I have often failed to make one-half

whey butter enough to use on the cheese
;
and by careful esti-

mates I have found the net saving some weeks as much as two

dollars, besides having very nice, new butter for family use.

This butter made from sweet cream, although not possessing long-
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keeping qualities, I regard as a very great improvement over the

swill butter made somewhere on the road between the cheese vat

and the pig pen.

The cream having been disposed of in some way, and the milk

at the temperature of 84 deg., the coloring matter should be added

in just such quantity as the consumers demand. Unless the an-

natto is well dissolved and thoroughly stirred into the milk, the

cheese, when cut, will present a mottled appearance, which is

altogether worse than if uncolored.

If the cheese is to be kept a year or more, add sufficient rennet

to coagulate milk in about fifty minutes
;
but if it is intended for

early use, a sufficient amount of rennet should be used to coagu-
late it in from thirty to forty minutes.

The rennet must be thoroughly stirred into the milk to insure

its action upon the whole mass at the same time.

As soon as the curdled milk will break clean when the finger is

dipped into it and raised up in a horizontal position, it is ready to

cut. Now if the curd could be cut into cubic blocks one half inch

in size at a single operation the best results would be obtained,

but as no way of doing this has yet been discovered it must be

done with a knife requiring as few motions and with as little

friction as possible, for all crushing and bruising of the curd at

this stage of the process will cause waste.

This fact should be kept in view during the entire process of

cheese-making: That if there is any waste the butter is invariably

the part lost.

After the curd has become somewhat firm, and settled about one

seventh of its depth below the surface of the whe}
T

, heat may be

applied gradually until the temperature is raised to 90 degs.

If the heat is equally distributed very little stirring will be

necessary, only enough to prevent the curd from settling in a

mass on the bottom of the vat, and if any stirring is to be done

while the curd is soft and tender it should be done with the utmost

care, and the whey should all be left on, as the curd will move

with less crushing in a large quantity of whey. As soon as the

curd becomes of sufficient firmness, so that it may be gently stirred

without waste, the whey may be drawn down to near the surface

of the curd, and the heat raised to 98 degs. or 100 degs., and

maintained at about this temperature until the cooking or scald-

ing process, as it is called, is completed. This is determined by

the condition of the curd, in the following manner : Take a hand-
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ful of curd, squeeze the whey out, and if the curd will drop apart

as the hand is opened, the cooking has been carried far enough,

and should be arrested, either by drawing off the whey or cooling

down to the temperature of the room by the use of cold water

between the vats.

After a little experience the careful cheese-maker will be

enabled to turn off the heat in time to give the curd the required

firmness by the time the temperature of the curd has fallen to a

level with that of the cheese room.

And whenever the judgment of the cheese-maker, and the

condition of the curd will warrant the adoption of this plan, it

will be found less laborious and more economical.

Under the old system of cheese-making the curd was drained

at this stage, then salted, and put to press.

But another chemical change is now considered necessary for

the production of the finest quality of cheese. The milk sugar

must partly change to lactic acid. This change should never take

place until after the cooking process is completed. The acidifying

process, as it is called, is by far the most important point in the

whole process of cheese-making. To insure the right scald, and

the right degree of acidity, care and good common sense are

required, and in addition, an apprenticeship is absolutely neces-

sary.

No rules can be given on paper which will serve the cheese-

maker as an unerring guide by which these two important points

can be decided so long as milk is ever varying in composition,

and changing its condition with every change of temperature,

from the moment it is drawn from the cows until it is manufac-

tured into cheese.

These two vital points in cheese-making must be determined by

sight, taste and smell. And as no two persons possess these

senses in precisely the same degree of perfection for any consid-

erable time, for the reason that they are liable to destruction and

capable of improvement, no rules, as I said before, can serve and

guide alike two individuals in the use of these faculties.

The most common practice of our Herkimer dairymen is to

allow sufficient whey to remain in the vat to cover the curd until

the degree of acidity desired is obtained, when the whey is

drained off and the curd salted and put to press. The acid will

always be detected in the whey before it can be discovered in the
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curd, and when both are left in the vat the whey should be

decidedly sour and the curd perceptibly sour.

But the better way is to draw off the whey as soon as the cook-

ing is completed, pack the curd together in one end of the vat,

elevate sufficiently to allow the whey to drain off, and let it remain

until the required degree of acidity is obtained. The whey often

contains some disturbing element injurious to the cheese, and

when it can be of no further service its absence is more desirable

than its company. The curd, moreover, is improved by exposure

to the atmosphere in its texture and its color. The curd may be

exposed to the atmosphere while undergoing the acidifying pro-

cess by splitting it apart horizontally with the hands, and spread-

ing it out and turning it over, according to Mr. McAdam's plan for

making Cheddar cheese
;
but the best time for exposing the curd

to the action of the atmosphere is after grinding and salting.

Most dairymen who practice grinding the curd, do it as soon as

it becomes sufficiently soured. To this practice there are two

objections. First, the quantity of whey contained in the curd is

never known
;
and second, the amount of salt dissolved by the

whey and carried- out with it is likewise unknown.

The safer way is to press nearly all the whey out of the curd,

which can be done in a few moments, without waste, if the cheese

has been rightly manufactured, and then to slice up the curd with

a knife, run it through the curd mill, and salt it. The early

cheese, known as "
hay cheese," should be salted at the rate of

one pound of good salt for sixty pounds of curd. The propor-

tion for grass qheese, up to about the first of September, should

range from fifty-two to fifty-eight pounds of curd to one of salt.

From the first of September to the close of the season, one pound
of salt will be sufficient for from fifty-eight to sixty-six pounds of

curd.

I would add that where the curd is pressed before salting, the

salt must be fine and thoroughly mixed with the curd. If the

curd is not pressed before salting, an average of one pound of

salt for forty pounds of curd will be found none too much, and

may be varied through the season as above directed.

When the temperature of the curd at the time of salting, is

above that of the ct^eese-room, it should be spread in the vat and

cooled to an even temperature with the atmosphere surrounding

it, or near it, before putting it to press.
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And now, in conclusion, allow me to present for consideration

the following propositions :

First. Perfect neatness in everything pertaining to the dairy is

an absolute necessity.
*

Second. Milk free from all impurities, taints and odors, or in

other words, pure milk, is essential to success.

Third. The greater the yield of cheese from a given quantity

of milk, the better the quality ;
and the less the yield, the poorer

the quality.

Fourth. The cheese-maker must be qualified for the business,

first, by nature
; second, by study ;

and third, by practice.

And, finally, unfailing success will attend those cheese-makers

only who attend in time to all the minutiae of the business.

In reply to a question Mr. Lewis said : To salt the curd with-

out draining it, is the general practice, and where curd-mills are

used, the curd is seldom pressed before grinding ;
but I would

always do it, for you avoid guess-work—you never can tell how
much salt the whey will carry out with it. If no mistake has

been made in the operations I have described, you can press your
cheese lightly or heavily, just as you choose. It used to be

thought that an increasing pressure was necessary to secure good

cheese, but I now conclude that the amount of pressure is of little

consequence. If your cheese is made right, it won't hurt it either

way ;
if it is made wrong, neither light nor heavy pressure will help

it. The " white whey
" or cream cannot be saved

;
it will go off

in the dry-room, if not before. I have had cheese out of which

the butter would ooze, in the dry-room—it was made up too

sweet, before the milk was fairly "ripe/
7

as I term it. Many
cheese-makers have yet to learn that milk must be kept at least

twelve hours before it will make good cheese
;

if made up before,

poor cheese will result, and the fault is not in the rennet or the

salt or the pressing. The cream cannot be saved after it is once

skimmed
;
when the separation is once made, it is a final divorce.

I think curd will take the salt as well warm as if cooled
;
but my

practice is to turn off the heat at such a time that the curd shall be

of about the right temperature when it is sufficiently firm to put
in the hoop. Experience shows the advantage of this

;
but there

is no objection to salting the curd warm. <•
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On the Sugar Beet for Stock Feeding.

BY HON. HENRY LANE OF CORNWALL, VT

The first and most important question for the dairyman to

decide, is the selection of his cows. When the best selection has

bom made, the question next in importance is their feeding
1 and

management. The highest success will depend very much upon
the amount and quality of food furnished

;
and unless supplied

with an abundance of nutritious food for all seasons of the year,
the farmer's expectations will be likely to be disappointed. One
cow well fed will yield more profit to her owner than two equally

good cows on less and poorer feed. The variation in the yield of

milch cows is caused as much by the variation in the quantity and

quality of their food, as it is by the difference in their milking

qualities. A cow should be fed till she is satisfied, with food which

contains a sufficient amount of nutriment, yet the food must have

bulk sufficient to fill up to a certain degree the organs of diges-
tion. In a good cow the excess of food over what is required to

sustain life will go to the production of milk. It is poor economy
to attempt to keep too many cows for the amount of food at com-

mand. The great secret of success is to keep the cows constantly
in good condition.

Hay and grass are the most natural, the most important, food

for cows. Let our other feeding be what it may, these will form

the basis of every system of feeding. A cow will give more milk

on fresh grass than on any other food, but our pastures begin to

fail early, and by the last of August or the first of September are

parched and dry. If we attempt to make up by allowing a larger

range for the same number of animals, the feed outgrows the ani-

mals, and becoming rank and unsavory is no longer satisfactory

to them, or profitable to the owner. In dry seasons our pastures
do not hold out to exceed three months, and if in favorable years,

and by turning into our meadows (which is of doubtful polic}',) we
can prolong the season of abundant grass to five months, it still

leaves two months during which it is desirable to keep up a rich

flow of milk. As our pastures do not supply materials for this,

they must be supplemented from other sources. If during a dry,

hot season, or fronwany cause, our cows fail to receive a good

supply of succulent food for a short time, they will shrink much
in the flow of milk, and the most generous feeding subsequently
will fail to restore their usual yield, but will tend rather to lay on
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flesh, especially if the cow is in calf. To provide against the short

feed during the dry weather of August and September, there

should be in reserve a good supply of succulent food to be used

as required. For this season of the year, corn, sown closely in

drills or broadcast, is undoubtedly the cheapest and best green

food we can furnish
;
but this will last only until the September

or October frosts, leaving still two months during which time

cows should be kept in milk. If not fully supplied, during this

time, with some food more nutritious than the frost-bitten grass,

or hay, they will shrink much in their flow of milk.

I believe we shall find the root crop the most valuable auxiliary

food for the late fall months, and also in spriug after the cows

come in, and before the pastures furnish a sufficient supply of

grass. Dairymen should turn their attention more to the cultiva-

tion of roots. Judging from my own experience, they will find it

greatly to their advantage to, make a special business of root

raising, to feed their cows during the fall and spring to aid in the

production of milk, and in winter for health. Unless we keep our

cows in a sound, healthy condition, no profit can be expected ;

and with a view to this there should be frequent changes of food.

Roots will best supply these changes. They are of more value

than the mere nutriment they contain. They assist the digestive

process, and enable the animals to obtain more nourishment from

the fodder consumed than they otherwise would, keep them in

better health, and give them better appetites, causing them to eat

up the coarse fodder cleaner.

The question then arises, "Which of the various root crops, all

things considered, is the best and most profitable to raise?" In

deciding this question we must consider the quantity raised to the

acre, the quality, and the expense of raising the crop. Labor is

the great item of expense on the farm, and especially is this the

case in cultivating the root crop. In raising roots*we should

always plan to economise labor.

Potatoes, containing as they do a large amount of starch, will

fatten a cow rapidly, and will increase the quantity, but not the

quality of milk. But the market value of this root is too great to

allow feeding it extensively. The Swedish turnip furnishes a

large amount of nutritious food to the acre, but one of the great

objections to the turnip is the unpleasant turnipy flavor it gives

to the milk and butter. The carrot I consider a most valuable

root, but it requires more labor in its cultivation than almost any
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other, and cannot at the present time be raised at a profit; conse-

quently its culture has been abandoned in this vicinity, and the

sugar beet has taken its place in our farm economy.

When Merino sheep were considered more valuable than they

are at present, sheep breeders in Addison county very generally

adopted the practice of having their lambs dropped in March,

thus requiring, besides hay for their ewes, extra feed for two

months before coming to grass. By actual experience we found

that no food would produce so great a flow of rich milk, or milk

that would grow a lamb so fast as the sugar beet. We first raised

the Silesian and the white French sugar beet. These varieties

grow almost entirely in the ground, and are of medium size. In

order to produce a good yield the drills and plants in the drill

must be at about the same distance, apai't, requiring nearly the

same labor in their culture as the carrot, and their weight and

food- product per acre was far below an ordinary crop of the variety

now raised. In 1858, 1 received from the A gricultural Department

at Washington seeds of three varieties of the sugar beet, and two

of mangolds. Those seeds I sowed separately, gave them good

culture, and watched their growth with much interest. At har-

vesting the crop, the variety sent to me with the name,
"
Imperial

Sugar Beet," best filled my idea of a good beet to raise for stock

feeding. The shape of the root, size, yield and quality, I thought

was nearly all that could be desired in this root. All that I raised

that season of this variety were saved for seed, and set out the

following spring. From these I selected for seed the six beets

which approached nearest to the particular type I wished to

obtain. From the beets grown from the seed of these I again

selected the best six for seed, and so on each year until the pres-

ent time. Three years ago seed was first distributed outside of

my own neighborhood, and to the beets thus obtained, by con-

tinued selection, I gave the name of The American Improved

Imperial Sugar Beet. But earlier than that I gave seed to my
neighbors, to sow side by side with the Silesian and white French

varieties. After various trials the old varieties were discarded,

and this has come into general cultivation. This is the only

variety now raised in Cornwall and vicinity. It is such a^lecided

favorite that I have often heard farmers say that they would

rather pay five dollars per pound for seed of this variety to sow,

than to raise the common varieties, even if the seed were given

them. The cheapness with which they can be raised, and the
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large amount of healthful, nutritious food raised to the acre, have

brought this beet into general use, almost every farmer raising his

cellar full of them to feed, and hundreds of bushels are sold yearly

in Middlebury village. Every man keeping a cow wants a load

or more of beets to feed during the fall, winter and spring. By
great care in selecting for seed beets that were of uniform shape,

fair size, well developed, without forks or lateral roots, and good

culture, this beet has been much improved since its first introduc-

tion. Yielding, as it now does, a greater amount of food per acre

than any other, at less cost, of better quality than the turnip,

ready to feed by the first or middle of October, keeping sound

through the winter until late in the spring, this root is growing

rapidly into favor and general use, cattle, sheep and swine feeding

greedily upon it with favorable results in their health and condi-

tion.

Soil. The sugar beet does well in most soils, but, unlike the

carrot, a light sandy soil is least suitable to it, while the various

loamy soils, and especially those containing a large proportion of

clay and lime, are best adapted to its growth. Some of the finest

crops that I have ever seen, were grown on clay loam, a soil

containing not more than twenty per cent, of sand. Such soil,

when thoroughly drained, the surface made light with manure and

deep tillage, is one in which the sugar beet delights, and will give

remunerative returns.

Preparation of the Soil. In the first place all stagnant water,

either on the surface or within reach of the roots of the beet,

should be removed by thorough drainage. Although the beet

requires a large amount of moisture to carry on a vigorous and

healthy growth, yet I know of no plant that will show the pres-
ence of stagnant water quicker than the beet, by its assuming a

yellowish hue aud sickly aspect. It will not extend downward
its usual length, but on reaching stagnant water will divide into

numerous small fibers, which spread in alf directions, to the great

injury of the crop; hence in the preparation of most soils, and

especially clay soils, thorough drainage is absolutely necessary.
The best one-fourth acre of land I have for beets was naturally

very wet. On this I laid twenty rods of drain, and from this

small plot of ground there flows during the spring, and in wet

seasons as late as the first of July, a stream of water that would
fill a common-zized pump log.

Land intended for beets should be kept in high condition by a
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liberal application of farm-yard manure, at least twenty-five [two

horse] loads per acre. I have generally practiced plowing in the

manure. From some recent experiments, applying the manure on

the surface after plowing, mixing it thoroughly with the soil by

the use of the harrow, I am inclined to favor surface manuring,

especially if the manure is fine and well rotted.

Were it not so important to save labor in producing all farm

crops, I would recommend for the beet crop applying one-half of

the manure before plowing, and the other half at the time of sow-

ing, as a top-dressing. Land should be plowed in the fall. This

is very necessary if the soil contains much clay, as the action of

the frost will mellow it. If, on the stiffer soil, plowing is deferred

until spring, it will turn up a cloddy surface, which is difficult to

reduce and make mellow and which is a great hindrance to a

proper cultivation of this crop. Then again, owing to the early

period at which the beet should be sown, it is important that the

work of preparation should, as much as possible, be done in the

fall. Fresh manure in a long state will obstruct the tap-root, and

thus induce a development of fuzzy lateral roots, much to the

injury of the crop. The use of coarse manure, therefore, should

be avoided. Stones should be removed, and the soil in prepara-

tion for sowing, and in its after culture, should be minutely divided

and pulverized, as this is one chief means of inducing fertility.

Roots need a more thorough preparation of the land than most of

the hoed crops,
—such as drainage, removal of stones, deep tillage,

&c. It has been my practice, when once fitted, to continue to

raise beets on the same land for successive years. I know it is

generally thought that, except in the case of onions, you cannot

take crops of the same kind from a field in successive seasons,

without a manifest falling off in the product ;
that all plants exhaust

the soil, each in its own way, of the specific food suited to its

wants
;
that to preserve its fertility a system of rotation must be

pursued. But I can show land in my immediate neighborhood

that has been cropped to beets for thirty successive years, and in

many instances from ten to fifteen years, and invariably with

increased crops, reaching in several instances in 1869 thirty

tons per acre.

When the autumnal preparation, such as manuring and plow-

ing, has been done, the spring preparations are very readily made.

Harrow the grouud thoroughly until mellow, ridge with the double

mouldboard plow, making the ridges thirty inches apart
— flat down
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the ridges with a garden rake. I sow with Harrington's seed

sower, at the rate of four pounds of seed per acre.

Time of Sowing. As roots grow mostly after mid-summer,

many farmers think that a difference of two or three weeks in the

time of sowing will make but little difference in the crop. With

turnips and carrots this is the case, at least it is not essential that

these roots should be sown early. With field beets the success of

the crop depends very much upon early sowing. The very first

suitable weather after the frost is out, and the soil is sufficiently

dry to be worked, should be improved, even if this is as early as

the middle of April, as is sometimes the case. Beets, after grow-

ing to one half-inch in thickness, form a concentric ring or layer

about every fifteen days ;
these vary in number from six to ten,

depending upon the length of the season of planting. The oldest

leaves are those at the bottom of the crown, and are in direct

communication with the older and central layer. As new leaves are

formed new layers are formed, the central leaves on the top of the

crown communicating with the last and external layer. Each

succeeding layer being external to the one preceding it, its diam-

eter and bulk increases in an increased ratio, the last two being

at least equal to the four internal ones, consequently doubling the

crop, and this generally after the first of September.

If by late sowing the crop weighs but ten tons on the first of

September, we can hardly expect it will increase after that date to

exceed ten tons more, making the crop twenty tons per acre.

Whereas, if by early sowing we grow fifteen tons by the first of

September, our crop will at least reach thirty tons to the acre. A de-

lay in sowing of fifteen days after the first of May will often lessen

the crop ten tons per acre. There was a severe drouth in 1860,

commencing early in the season and continuing until about the

middle of August. Before the rains of that season the leaves of

our beets had nearly all withered and died
; apparently the crop

was lost. Soon after the August rains, and the warm growing
weather that followed, a new set of leaves started out from the

crown of the beet, two layers of great thickness were formed,

measuring in the largest beets one inch in diameter, and this rapid

growth, after the first of August, produced a fair crop that year.

Planting or Drilling. Although drill sowing has long been my
practice, I am inclined, from a limited experience, to favor plant-

ing as the cheapest and best mode. The preparation of the land

for either up to the time of ridging is the same.
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Cost of ridging one acre, one man, boy and horse, two and one-

half hours $1 12

Raking down ridges, one man one day 1 50

Sowing, one man one-half day 15

Whole cost of sowing one acre $3 37

In planting I mark one way with a corn marker, drawing it in

to thirty inches. The marking can be done by one man, horse and

boy in one hour
;

Costing $0 45

Planting, one man two days 3 00

Whole cost of planting $3 45

Making a saving in cost by drilling of eight cents. By drilling

I use four pounds of seed per acre
; by planting, one and one-half

pounds is sufficient
; making a saving of two and one-half

pounds, which is at least $2.50. Another disadvantage by sowing
in drills is the increased amount of labor required in

"
bunching"

out the young plants, which will amount to at least two days

work, $3.00. The "singling" of the plants and other subse-

quent labor required in taking care of the crop, is about the same.

Quantity of Seed. One pound contains about seventeen thou-

sand seeds. These, though in appearance single, on opening
show that they contain from one to five black kidney-shaped
seeds

;
thus what we call a seed will produce from one to five

plants, averaging at least two. If we sow in drills thirty inches

apart, one pound of seed will leave one. seed to each foot in the

row
;
four pounds will leave four seeds, which number is none too

many to provide against all casualties to the seed. Four pounds
is the amount usually sown per acre. If planted in hills, eighteen

inches apart in the row, two seeds to each hill, it will take one

and one-third pounds, furnishing three or four plants to each hill.

Distances between Rows and Plants in the Row. I would not have

the distance between the rows less than two feet, nor more than

two and one-half feet. This latter distance I consider the best,

as it gives more space to run the cultivator. At this distance I

would have as many plants to the acre, for I would regulate the

distance in the row by the distance between the rows,—thus, if

the rows are two and one-half feet apart, let the plants stand

eighteen inches in the row, and if the rows are but two feet apart,

let the plants stand nearly two feet apart in the row. If they
stand 24 inches by 24 there will be 10,890 plants per aCre, 18
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inches by 30, there will be 11,616 plants per acre. At the latter

distance

Each bset weighing 3 pounds would give to the acre 17 tons. 848 pounds
*"
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simple, being merely to stir the ground often and keep it free from

weeds.

Harvesting. In ordinary seasons the middle of October is a

good time for harvesting this crop. Four years out of five, the

third week of October might do, but it is not safe to pass the

middle of the month with the crop unharvested. This beet can be

lifted by hand without the use of a fork. The roots when pulled

are left lying in the rows until dry, the tops are removed either

by wrenching oil" by hand, or cutting with a knife. If the knife is

used, care should be taken not to injure the crown. As the tops

are removed place the roots in heaps to dry and go through the

sweating process, previous to their removal to the cellar. Protect

them at night, and from storms with their own leaves. After

three or four days they can be carted to the cellar, and stored for

winter use. If stored dry they will keep sound, even if hundreds

of bushels are placed in one pile.

Yield. Twenty- eight to thirty-two tons per acre are common,

in fact, about the average of well cultivated crops. Forty tons

per acre is the largest crop yet reported with us. Beets

averaging T pounds, standing 18 by 30 inches, would produce this

yield. This is far below the yield of mangolds in England and

France, or even in this country. Dr. Loring reports raising a few

years since, 48 tons per acre. 60 to TO tons is not an uncommon

crop in England. In France a crop of 156 tons per acre was

raised. In this crop each plant was allowed a space of five

square feet, the roots averaging 31^ pounds each. One of the

roots reached the enormous weight of 132 pounds. This exceeded

the weight of the monster California red beet, exhibited at the fair

of the California State Horticultural Society, held at San Fran-

cisco, Sept 7th, 1859, which weighed 115 pounds.

That crops can bo raised far exceeding any yet reported among
us I have no doubt

; certainly if expenses and profit are not to be

considered. All our best beet crops have been raised by the

application of farmyard manure, spread broadcast, and ploughed

in or mixed with the surface soil. We certainly might expect a

very great increase of crops if in addition to this we should adopt

the English mode, of manuring with well rotted manure, in the

furrows, between ridges, and then split the first ridges, and thus

cover up the manure at the bottom of the furrows and form the

crown of the ridge immediately over it. Then again, salt, guano,

superphosphate, in addition to the barn yard manure, increase the
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yield. In England, experience proved that after the addition of

more barnyard manure produced no sensible effect, an application

of Peruvian guano increased the yield 1\ tons per acre. An

application of 500 pounds of salt showed an increase of 6| tons

per acre. Thus we see that when the price of labor will allow us

to apply our manure directly under the ridges, and when the price

of commercial manures brings them within our roach, we can

force our beet crops up to 50 or 60 tons per acre.

Cost of Raising. Without going into details, I estimate the

cost of labor after the manure is applied at 40 dollars per acre
;

the use of land and manure 40 dollars more, making a crop of

1000 bushels per acre cost eight cents per bushel, which I think is

a fair average cost.

Valuefor Stock Feed. Of the various estimates of the nutritive

matter furnished by a crop of beets, comparing it in value to

good hay, I have hardly ever seen any two alike.
'

Some estimate

330 pounds of beets, to be equal to 100 pounds of hay, while other

estimates place it at over 400 pounds. This difference is not

strange, when we consider the modifying circumstances of differ-

ent modes of culture, influence of soil, manures, and the modes of

application, variation of the weather, the absence or presence of

rain, and various other reasons which make the difference in two

samples of the same produce to be very great. Analysis may
indicate somewhat respecting the value of roots, but the observ-

ing feeder can best tell their practical value. I am inclined to

place 400 pounds of sugar beets as an equivalent for 100 pounds
of hay. Thus, a crop of 32 tons per acre would be equal in value

to eight tons of hay,—not that beets can take the place of hay,

but that 400 pounds of beets, and 300 pounds of hay, fed in con-

nection, are equal in nutritive effect to 400 pounds of hay. Thus,

if you have 24 tons of hay, bj raising 32 tons of beets, and feed-

ing them in connection with the hay, you increase the nutritive

value to 32 tons of hay, and the effect of feeeding the two in

connection, in the healthful appearance of the animals fed, is

decidedly in favor of the mixed feed. It is thought by some that

beets when given to cows fresh, soon after harvesting, are apt to

purge them and thus lower their condition, but that after storing

a certain time they will no longer act in that manner. This is

not in accordance with my experience, nor that of my neighbors.

Cows have been fed as early as the last of October, at the rate of

one bushel per cow per day, with no injurious effects. I have fed
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beets in connection with unmarketable potatoes, and for one

month, from the 20th of October to the 20th of November; my cows

produced more butter than any month during the summer, except

in the month of June.

One acre of beets will feed a herd of 25 cows, one-half bushel

each per day for eighty days, with paying results, in an increased

flow of milk and an increased per centage of butter. One-fourth

acre of beets of average yield will feed ten calves four quarts per

day, each, for six months, at a cost in addition to their hay, of

one dollar and ninety-two cents each. If these are heifer calves,

raised to renew the dairy, this mode of feeding will tend to de-

velop those qualities most desirable for the dairy. Heifers from

good milking stock wintered their first two winters thus, will,

when put to dairy service, make cows that any dairyman may well

be proud of. The hogs that every dairyman will keep more or less

of, may be wintered cheaper on beets than on any other food. I

use Wilhird's root slicer, which has pi-oved an effective machine,

cutting a bushel of roots in a minute. It slices them into

shavings about three-fourths of an inch wide, and half as thick.

I feed beets whole to my cows in the fall on the grass as I would

pumpkins.

[Note, by the Secretary.—Experience in Maine, so far as is

known, both upon the College Farm at Orono, and with cultivators

in various parts of the State, including trials on my own grounds,

fully sustains the reputation which Lane's Improved American

Imperial Sugar Beet has obtained in Vermont.]

18
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AGRICULTURAL EXPERIMENTS.

The complexity and inherent difficulties of most of the problems
with which practical agriculture has to deal have led all thinking

farmers to a conviction of the necessity of carefully conducted

experiments, and these continued for a sufficient length of time,

to ascertain, more fully than are yet known, the causes of varia-

tion in results, and to eliminate the. errors which cluster about the

interpretation of the results of such experiments as are frequently

undertaken by individuals. Thousands of isolated experiments

have been tried in the past, aud are every year being conducted

by persons who feel desirous to question nature, both for their

own benefit, and with the hope that they may thus add something
to the common stock of knowledge. And yet how very few

doubtful points in farm practice have been thus satisfactorily

settled !

In nineteen-twentieths of the experiments which are annually

made and reported through the agricultural press, too much is

attempted in each
; many of the conditions affecting results are not

apprehended, and, consequently, it is impossible to interpret the

results correctly ; yet a confident interpretation of some sort is

usually attached to each. From imperfect data thus obtained,

from half ascertained facts, which upon fuller examination are

found to be no facts at all, but only guesses, attempts are constantly

made to generalize, and to deduce laws to govern practice. Is it

any wonder that such "book farming" should fall into disrepute

and bring discredit upon worthy scientific labor ?

The truth is, that not one person in a thousand has any adequate
idea of the length of time and amount of labor and expense which

must necessarily be involved in such experiments and series of

experiments as shall yield positive, decisive and trustworthy rules

of practice. Attention is very generally directed to the Agricultu-

ral Colleges as the places where these are to be made, and high

expectations are indulged by many in regard to what they may
accomplish in this direction. And, if the necessary means were

at their command, much might be done, although not without

many years of patient labor, however ample their facilities might
be.
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But a little thought will satisfy any reasonable man that, as

things are, with an equipment of men and means inadequate for

the purposes of instruction (as is the case with the Maine College

of Agriculture and the Mechanic Arts, and with many like institu-

tions in other States) such expectations ought not to be enter-

tained. There is needed for this purpose in every State in the

Union an establishment specially equipped for this express pur-

pose at the public charge ; something equivalent to the experi-

mental stations of Germany, where competent men are furnished

with the necessary means, and where they can devote well-

directed and undivided efforts to the solution of agricultural

problems, or, it may be, to original investigations undertaken for

the acquisition of knowledge not yet attained, but which is indis-

pensibly preliminary to their solution.

An impression very commonly prevails that these problems can

be solved by chemistry alone, and that it is the special function of

Agricultural Chemistry to solve them. Nothing can be farther

from the truth. These questions are rarely such as merely require

familiarity with the chemical forces involved. For the most part

they are equally interwoven with animal and vegetable physiol-

ogy, and the far more recondite phenomena of life are in constant

activity in connection with chemical forces. It is also true that

what seems at the outset to be a single problem, and an easy one,

proves upon examination, to comprehend several questions, and

some of them demanding a degree of knowledge not yet attained
;

so that preliminary investigations must precede work immediately

directed toward its solution. Add to these considerations the

further fact that the investigations are to be conducted, and that

such views, hypotheses or conclusions as are reached from time to

time, have to be tested under the varying influence of climate,

weather and numerous other perturbing causes, and we begin to

get a glimpse of the herculean nature of the attempted task.

A convention of gentlemen connected with many of the Agri-

cultural Colleges 'was held at Chicago, last year, for purposes of

mutual consultation upon many points connected with their effi-

cient progress, including a programme of experiments to be

undertaken by all, in order to secure uniformity of efforts and

cooperation with one another. The discussions upon that occasion

were highly suggestive and instructive. A part of them are here

appended, and, although the report is evidently faulty in some

respects, they will be found interesting and useful, and may con-
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tribute to a better understanding of the subject, in its practical

aspect, than has hitherto generally prevailed.

Dr. Miles, of the Michican Agricultural College, opened the

discussion as follows :

The subject is a difficult one to present. The number of ex-

periments that might be tried by the agricultural colleges, and by
those interested in agricultural improvement, is almost without

end.

The programme provides for the discussion of the experiments

that it would be desirable to conduct in common by the different

institutions, and also the method of conducting them.

Very often we speak of experiments for the promotion of agri-

culture in a loose and indefinite manner. It seems to me desira-

ble, on the start, to draw a line of distinction between those

experiments which tend to improve the science of agriculture,

and those which have for their object the improving of the art.

Art is one thing and science is another. Art has to do with

practice ; it has to do with the ways and means of accomplishing

objects. Science has to do with the explanation of those pro-

cesses which are made use of in the art. We may have a rule of

practice in the art, derived from observation and experience.

Science may step in and explain that rule. The rule, as such,

has been developed experimentally ;
it has been developed em-

pirically
—that is, by a series of trials. The explanation of this

rule constitutes the science. Science has nothing to do with the

practical application, in its strict signification. Science has to

do with causes and effects. It matters not to the scientific

man what pecuniary results are
;
he is concerned simply in the

changes taking place in the matter which he is investigating.

Now, if we attempt to combine, or rather if we confuse, these

two terms in our experiments, we shall not meet with the

success that we ought to expect from a systematic effort at im-

provement Field experiments
—

experiments in the cultivation of

different crops, the application of manures, analysis of soils,

feeding of animals—all have to do with the art. We are simply

making methodical hints for the sake of getting at rules to guide

us practically. The scientific man may step in and make his in-

vestigation for the sole purpose of explaining these principles, or

rules, which guide us in practice. Now, I apprehend at the

present time no one can claim that we have rules of practice that

are derived from the teaching of science. I know of none in the
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art of agriculture. The rules of practice have been derived from

experience and observation. The world of science has stepped in

and explained these rules. The rule is of no more force in

practice than it was before. It simply serves to suggest new

lines of inquiry for future experiments.

I will now speak briefly of some of the difficulties in the way of

successful experimentation ;
and in this discussion I wish to be

understood as limiting my remarks entirely to those experiments

which we inaugurate for the purpose of improving- our practice
—

experiments for the improvement of the art.

In the first place, we have great variations in soils. Unfortu-

nately, they are variations we are not able to detect except by ex-

perimental trials
;

soils apparently similar so far as their compo-
sitions are concerned, and so far as their physical characters are

concerned, give very different results. In the experiments at the

Michigan Agricultural College, this was one of the most striking

points brought out by our first experiment. Ordinarily, field

experiments have been conducted by taking a single manured

plat, and then comparing with it different
plats

to which has been

applied different varieties of manure. The experiment was sup-

posed to be complete. The comparison of the unmanured plat

with the manured plat would apparently give an indication of the

result. But such experiments misled us. We found on quite a

number of unmanured plats, on soil precisely alike, so far as we

could judge of the character and composition, a very great dif-

ference in yield. Peculiarities of climate and seasons will have

much to do with varying results, and this seems to be one

reason why it would be desirable to try experiments at quite a

number of different points, having all the conditions precisely

alike so far as we can, making the conditions that vary simply

those of climate, soil, etc.

There is another difficulty in the way of conducting field ex-

periments which is exceedingly difficult to obviate—that is, the

difference arising from variations in the cultivation. The time of

the cultivation of each plat should be the same. Not only the

same amount of labor should be expended on each plat, but that

labor should be performed at the same time. From this you will

see the difficulty of experiments on very large plats. If your

plats are very extensive, and you have a large number of them,

you cannot harvest them all at the same time. You cannot put in

all the seed at the same time. Some two years ago, at the Agri-
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cultural College, we sowed a field of turnips. One-half of the

field was sowed on the 3d of July, and the balance on the 4th,

the seed being- all from the same package, the same drill being

used, and the same person running the drill. There was no

difference in condition, so far as we could observe, except a slight

shower in the intervening night. The result was, that the turnips

sowed the first day produced a very large crop ;
those .sowed the

second day were hardly worth harvesting. There were four or

five times as many turnips from the field sowed the first day as

those from that sowed the second day.

This shows that we should exercise great caution in regard to

cultivation
;
that it should be uniform, not only as to amount,. but

as to the particular time of performing the labor. It is important
that field crops subjected to experiment should be weighed at the

same time. If you have a large number of plats that are to be

compared, and these plats are quite large, it must occupy con-

siderable time. If so, there will be a difference in the amount of

moisture, and this will vary the result. I had a striking illustra-

tion of this the present year, in the continuation of some experi-

ments we started several years ago.

A field had been planted with corn for several years in succes-

sion, the plats all being treated alike. We found a great variation

in the yield. Corn was put on the next year, and there was a

great difference in the yield, but the plats that gave the largest

yield the first year did not give the largest yield the second year.

After this, part of the plats were manured, and we followed on

through a rotation of crops until we came to the clover crop,

which was harvested this year. As soon as the crop was ready to

cut, we tried to get enough help do it in a short time. The clover

was weighed green. It was then stirred up and exposed to the

action of the wind and sun, and put up in cocks. The next day it

was spread out again, and when it was supposed to be in a fine

condition for going into the barn, the plats were weighed ;
but it

was afterwards thought there might be some variation from this

cause, and they were allowed to remain, and afterward weighed

again. At the second weighing it was thought to be dry enough
to go into the barn, and not dry excessively afterward. I give

the result of the second and third weighings of the same plat :
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SECOND WEIGHING.

261 pounds.
84 "

100£
"
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251J

119J

211

101

165L

93i

TnilU) WBIGHING.
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are the age, the size and the ripeness. From the experiments we
have already tried at the college, I have no doubt age has a very

great influence upon the result. The young animal seems to have

an organization capable of deriving more nutritive material from

the same feed, so that it gives a larger return for feed, other

things being equal, than when it gets older. The ripeness of the

animal has much to do with it. When the animal is in a .moderate

condition, it will receive inore nutrition from the food consumed

than after it is excessively fat. The size of the animal perhaps

has something to do with it. I am inclined to think it has, and

you see we have a difficult problem to deal with, to determine how

much of this variation is owing to difference in age, how much to

difference in size of the animals, and how much to this difference

in ripeness. By ripeness I mean the condition of the animal, as

regards fat. The treatment of animals will have very much to do

with the results. Animals that are carefully treated, and fed reg-

ularly, will give a larger return for food consumed, other things

being equal, than those that are treated harshly, and kept in con-

stant tumult from outside annoyances and interferences. The

mental condition of the animal has undoubtedly very much to do

with the progress it makes in feeding. We found when we were

feeding sheep in the experimental pens in the sheep barns—this

building being occupied by other sheep—they did not make as

much progress as when fed by themselves, and they would fall

away at once as soon as there was an unusual disturbance among
the sheep in the outside pens of the same building.

There is another matter that should be taken into consideration
;

that is, the varying weights of animals, without apparent cause.

If you weigh animals, at long intervals, you, will undoubtedly iiud

they are making very satisfactory progress from one weighing to

another ;
but if you weigh them at short intervals, you will find

they lose during one period, and gain the next. If you weigh

them every day, you will find one day a loss, and the next day a

gain, or perhaps two or three days a gain, and then a great loss.

The progress made by the animal is an undulating line, and net a

uniformly ascending line.

I do not know that I can give any satisfactory explanation of

this variation in weights of animals, but I presume it is owing to

a difference in the action of some of the secretory organs. It is

probable their fluctuation in weight was owing to loss of water

in the animal rather than to a loss of dry substance, because
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where we find an animal has made a very great loss at one weigh-

ing, it will frequently make the best gain at the next Weighing.

Ii' this loss in weight was owing to a delect in the animal, then

we would suspect the animal was sick, or there was some de-

rangement of the organs, and would not expect it to make such a

rapid gain at the next weighing.

To obviate these difficulties, and make our experiment satisfac-

tory
—that is, in order to accomplish the object of experimenting

—
it seems to me we should pay especial attention to several partic-

ulars which I shall enumerate. In the first place, the experiment

should be as simple as possible. A large proportion of the

experiments made thus far have been of no value, for the reason

that too much was attempted. For instance, a person wishing to

test the real value of potatoes of different sizes for seed, plants his

sm;Jl potatoes in drills two feet apart, and the large potatoes in

rows three feet apart. Here, you see, is a double variation.

There was no coudition the same, and no chance to compare such

experiments ;
and a very large proportion of experiments have

been vitiated in that way. It arises from attempting to deter-

mine two things at once : that is, the effect of variation in the size

of the seed, and the effect of variation in the rows. You have

two elements, and you may try such experiments as long as you

please without any valuable results. It would be better to try

one experiment to settle the matter in regard to size, having all

the conditions precisely the same, and then take, as a separate

experiment, one in which the different distances of the rows was

tlie object of investigation. In reference to this difficulty in

•regard to the variation of the soil, it would be necessary to have a

large number of unmanured plats for comparison. The increase

of the manured plats over the unmanured should be where the

plats are treated precisely alike.

1 think it would be desirable, also, to put crops for two or three

years in succession upon the same land, before using it for experi-

mental purposes. For instance, if you wish to test the value of

manure as applied to soil, it would be better to mark out your

plats accurately, and crop them for several years without any

manure until you ascertain the peculiarities of this crop, and then

continue the same crops with the addition^of manure afterward;

but in this case at least one half of the plats should be left

unmanured for comparison, so that you may compare results

alongside of the manured plats, and compare the plats with them-



282 BOARD OF AGRICULTURE.

selves, and also with the crops on the same plats in preceding

years.

The question is often asked, what siz^d plats it is desirablegto

make in field experiments ? That is a difficult question.to answer.

On some accounts it would be desirable to have the plats very

small
;
on other accounts it would be desirable to have them of

considerable size. Dr. Anderson states that he thinks the. smaller

plats are desirable
;
he would not have plats exceed 1-100 of an

acre in area. Mr. J. B. Lawes, who associated with Mr. Gilbert,

in experiments conducted at Rothamstead, writes me he has no

confidence in the experiments made on plats of less than 1-20 of an

acre. These are two high authorities. Dr. Anderson is an able

chemist and a very successful experimenter. Lawes and Gilbert

are perhaps the best agricultural experimenters we have had.

Their experiments are not fully accurate, but, taken on the whole,

they are the best that have been made. ~My own experience is,

that a plat of from 1-100 to 1-20 of an acre" should be the limits in

size. The difficulties of the very small plats are, you are liable,

when you are manuring, to have it extend its influence to the

adjoining plats, and the roots of the plant will extend some dis-

tance into the soil, so that you are liable to be misled. When

you come to weigh the produce of the plats, a very slight error

will amount to considerable
;
when you make the calculation to

ascertain the yield per acre, the error in a single plat would be

multiplied by 100 in getting the standard for an acre. In a small

plat it requires very great accuracy in weighing, great accuracy
in the division of the plat, and great care in the management of

the experiment throughout. To obviate this objection, that the'

roots run from one to another, I think it wonld be well to have

spaces between the plats
—a space of several feet left between

those plats that are to be used for experimental purposes, and

these spaces should be kept clean and free from weeds. But here

comes another difficulty. Suppose you have plats laid out, and

spaces of three feet between them, you must cultivate the spaces,

and need to expend the same amount of cultivation on each one of

the spaces as on the other, so that the crop adjoining may be

equally influenced. Again, the spaces should be weeded carefully

at the same time, cultivated at the same time, and managed as

carefully as the plats themselves, or you will vary the result in

the plat.

The objection to the large plats I have already mentioned, but
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I will refer to it again. It is the difficulty of getting over a large

area in a given time. If your plats are so large that it takes a

whole day to go over them and perform the labor, you will be

very liable to error from the variations mentioned.

Wires may be used for separating the plats, and that is a very

convenient plan, and one we have practiced at the agricultural

college, but it does not obviate the objection that the roots pass

from one to another. It enables you to make a fair division

between two adjoining plats, which is exceedingly difficult—more

so than a person would think who has had no experience in the

matter of making exact divisions through a crop of growing grain.

In the feeding of animals, I would be particular, as I mentioned,

to have but a single animal in a pen. If I was going to feed

twenty animals on a given feed, I would place each one in a pen

by itself, and then would confine them to a single article of food.

It would be an important matter to test the nature of corn meal,

and corn prepared in different ways, as food for swine. The

natural mode that would be suggested, for conducting the experi-

ment, would be to put a number of swine in a pen and give four

or five of them corn unground, four or five more of them cooked

corn meal, and four or five more uncooked corn meal. But I ap-

prehend the results of the experiment would be very unsatis-

factory, to say the least. I would not like to place any very

great amount of reliance on it. I would prefer to take the same

number of hogs and put them in pens separately and feed them

with unground corn, and follow that up until I got the range of

variation between the animals. Then I would take the same num-

ber and feed them corn meal ;
and if your arrangements are of

sufficient extent, you may have these experiments going on at the

same time. We have been feeding swine for a number of years,

and have from ten to fifteen pens. We have fed nothing but raw

meal thus far. The question is often asked,
" Why don't you feed

cooked meal ?" I have not yet got the standard of comparison

with raw meal, by which I can compare results with the cooked

meal. There is a great range of variation in the animals, and

there would be made a serious error in the experiment. This

error has arisen very much from the force of circumstances. We
could not get animals of uniform size and uniform ages to fill our

pens, and for that reason, the attempt to do the two things which

I have mentioned is objectionable. There has been so much

variation in this matter that we need to have more experiments
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with cooked meal, and I would hardly know what to compare
them with. So far as raw meal is concerned, notwithstanding- the

great variation, the rule I laid down holds good almost uniformly:

the greater increase of food consumed during the early stage, and

the dissemination of fat as the animals fatten. The animals for

feeding should not onhr be of the same age, but they should be aa

near as possible of the same size, and of the same degree of fat-

ness, when they are put into the pen, in order to get a fair oppor-

tunity for comparison.

I have one other suggestion to make in regard to the methods

of conducting experiments, and that is the method of obtaining

manures. The term manure is a very indefinite term. We take

manure from our barnyards at different times, and it will vary

very much in quality. The value of manure will depend on feed

consumed
;
that is a fact well settled.

It is impossible to make a chemical analysis so as to get the

value of it. A chemirt may take a quantity and tell you what

there is in the sample, but he cannot analyze each load that you
use. The method I would adopt is this : to take the animals and

put them into a pen—into a box-stall—and would have it con-

structed tight, so there is no chance of losing any of the liquid

constituents
;
and I would feed to the animals a definite amount

of food
;
then I would take the results of these articles of food as

we have them furnished by chemists in tables, as the measure of

the value. Then take the manure from the box, and put it on the

plat. By pursuing this method, you may get a number of boxes

of precisely the same strength for all parctical purposes.

In regard to the experiments which it would be desirable to try,

I have mentioned but a few. There are many more that suggest
themselves to me, and I speak of these simply for the reason that

they seem to me as important as any, and for the further reason

that I think they would be as easily tried as any. It does not

seem to me best to attempt very complicated fwperimeuts at any

particular institution, until a long experience has been had in

experimenting
—until the person experimenting becomes thorough-

ly familiar with all the difficulties in the way. For the feed

experiments I would simply try to ascertain the value of Indian

corn in its different forms. After this is accomplished we may
then take other grain in the same manner. After that I would

take the grasses. In these experiments it would be desirable to

have the same conditions observed by all the experimenters,
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otherwise the experiments cannot be compared. If I feed corn

meal in a particular way iu Michigan, and it is fed in a' different

way in Illinois, Missouri or Pennsylvania, we cannot compare re-

sults at all. You are not assisted in the one place by the investi-

gations made in the other. The experiments must be conducted

in all places in precisely the same manner
;
then you can compare

results, bearing in mind that certain conditions which cannot be

controlled may influence the result.

The next class of experiments which I will suggest would be to

determine the best methods of applying manure—the application

of manure on the surface, or the application so that it may be

plowed under—and it would be desirable, likewise, to make

experiments with reference to the application of these manures at

different seasons ;
whether it would be best to apply manure in

the spring or in the fall. This will be found to be a very compli-

cated problem, and one that will require great caution. I would

endeavor, likewise, to ascertain the value of commercial fertilizers

as compared with barn-yard manures. You want to know the

constituents of which the manure is composed, and the fertilizer

should be analyzed carefully. Barnyard manure must be our

staple. If we purchase other manures we ought to know how it

compares with this.

I would like to have experiments made showing the effects of

change on the growing crops. In a system which has been tried,

wheat has been grown for quite a number of years in succession,

and a yield of from thirty to forty bushels obtained without any
manure. The system is this : The field is divided into strips of

three feet in width. The wheat is sowed on the alternate strips.

The vacant strips are kept thoroughly pulverized during the

season, and the uext year the wheat is put on the strips left bare

the year before.

It would be desirable, likewise, to ascertain the methods of

seeding corn—whether hills or drills would be desirable. These

experiments all require a great deal of care and accuracy, and

they will require a good deal of study in order to fix the condi-

tions upon which they shall be tried by a large number of persons,

so that the results may be compared.
Prof. Hamilton. I scarcely know how to get at this matter.

It seems to me, that before we start out to experiment at all, we
should understand one thing, and that is, that in this art of agri-

culture, as it has been defined, aside from the science, no absolute-
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ly accurate result can be obtained from any experiment ; that it is

only by comparison
—

only relatively, in their relation one to

another—that they become of value. Crops may differ largely in

weight, as to the times in which they are taken. It has been

shown that after they have been considered dry, there is a differ-

ence in weight. This fact, that they do differ in weight at differ-

ent times, does not affect the experiment, because if they were

weighed green, just as they were cut and taken into the barn, it

shows the relation of these plats to one another
;

I think this

would be found to be true in almost every case. Every part of

these experiments is attended with some error, and we wish to

eliminate the error as far as possible, and in weighing of plants in

that way—all of the plats at the same time, or as soon as may
be—we get a result that is almost correct—not absolutely cor-

rect, for no result we obtain is absolutely correct, and correct

results can only be obtained by carrying on these experiments for

a great number of years. The system of experimenting, as it has

been carried on, has been a failure, inasmuch as they have been

dropped after they have served a certain purpose ; they have not

been carried on persistently year after year, thereby developing a

principle in agriculture, and not merely satisfying the curiosity of

some person who is experimenting.

Now, in our experimenting at the Agricultural College in Penn-

sylvania, we have tried to avoid what the gentleman has clearly

shown is an error we are apt to fall into, and become confused—
that is, attempting two systems of culture, or putting in the same

thing for two objects. It cannot be done. We failed on several

plats for that very reason. The earlier experimenting was about

a failure, just because we attempted to do too many things on the

same grounds, and had more objects than one. There must be

confined to each plat but a single object. If you have more, 3
rou

lose control of the experiment, and afterward you have to experi-

ment again to find out which of the two it is.

In regard to the size of these plats, the plan of having them

very small is probably more liable to error than having them large,

although there are difficulties on the other hand
;

if your experi-

ments are extended over a great deal of ground it is almost impos-

sible to have them all carried along under the same conditions*

but you can overcome that by going to extra expense. We try

in all experiments to do this in one day, and in a portion of the

day after the dew had gone from the earth
;
we try to get it as
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nearly iu the same condition as possible, and if necessary Lire

extra help to insure this. There are accidents which -happen—
such as rains coining' up—that no oversight can provide against.

They affect the experiment to some extent, but if carried on for a

succession of years, the probability is the next year one will be

able to avoid this, and get such an average as will form a guide.

The objection to the small plat has been stated : that if you make

an error at all in weighing, or in the size of your plat, or in any

particular, that is multiplied by just so many times as it is less

than an acre if you take that as a unit. If you take a larger piece

the multiplication of the error is not so great.

We had some experience in the matter of small plats. One of

our farms in Chester county started before the one at the college,

and before the one at the western part of the State, and they

started some independent experiments
—sowing little plats of

wheat of different varieties, and patches of one thing and another.

It was found that these patches were very difficult to care for.

Whenever we have small experiments the tendency is to increase

the number, and it is scarcely possible to keep them all separate.

The effect of that was that the superintendent, who was carrying

on the experiments pretty much on his own hook, allowed shocks

of wheat of different varieties to stand in the field, and would

thresh one and then another, taking several days in doing it,

thereby occasioning greater error than would come in the having

of large plats which were brought in and put in separate places in

the barn, and not having so many of them. In regard to the way
in which the plats should be laid out: I do not see exactly why the

gentleman thinks it is necessary to cultivate between the plats.

It seems to' me, if the grass between the tiers of plats has an

influence on one plat, it has that same influence on the other plat,

and so the same influence goes on through the whole series of

plats. There is the fact that we may use manure and we may
not; inasmuch as this system of experiments is one that is only

relatively compared, the same thing would be true if the plats

were not cultivated. It would not bring in any greater error,

probably, than if the plats were cultivated. The keeping in mind

of this one fact, that our results are only relative, I think clears

up many of the objections. Also in the feeding of animals, this

same thing holds good. I have only taken up the matters that

have been suggested by the remarks of the gentlemen here, and

given my views upon them, as I understand that is the object.
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In this matter of feeding stock, it seems to me if we could place

equal weights of stock in different pens—pigs, for instance—in-

stead of having a single one in a pen, if we could place a number

in one pen, and then a number in another, that would give a bet-

ter result, because we divide up a greater amount of increase.

When we come to show the effect the feeding has had upon the

animals, we divide it up, having a greater number of pounds to

go on, and we get a more correct result in the division.

In this whole thing, there are three principles necessary to be

kept in view, in instituting the experiments ;
that there are three

grand divisions into which these experiments can be divided, one

of which is to show the rotation of crops and method of culture.

Those two are intimately united. They are of practical value to

farmers. They wish to know the methods of culture and the

proper rotation of crops. Another is testing different varieties of

grains, seed and vegetables, showing which are best adapted to

certain soils, the ways of developing and the varieties that suit

certain methods of cultivation. The next is in testing the quali-

ties of different manures. These three things are the great

questions of the day in agriculture.

Professor Daniels. I have been very much interested in hear-

ing the remarks that have been made, and I would agree with

botl^the gentlemen who have spoken in this : that experimenta-
tion is difficult to carry on, and definite conclusions are difficult to

reach, on account of the great number of things that are brought
in and the great number of elements involved in the experiment.
The weather, the different character of the seasons, different con-

ditions and different processes, as applied to the soil—all these

render it exceedingly difficult, and no absolute results can be

obtained. They must be relative, as it has been stated. The

experiments which can be carried on generally with uniform action

through the colleges, are, I should think, such as have been

stated
;
the feeding of stock, and the general results that may be

obtained from feeding stock in different, definite, prescribed ways,
and also in the methods of culture, and in regard to varieties. In

regard to varieties of our crops, perhaps nothing so absolute can

be obtained, on account of the difference in the climatic conditions

in the different portions of the country in which the experiments
have been conducted. Our experiments mostly have been these,

so far : The comparison of the different varieties—for instance, a

comparison of all the varieties of oats that we have, and all those
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which we could obtain ;
a comparison of the different varieties of

potatoes, and so forth ;
and the testing- of some varieties of

winter wheat and spring whftat, and different methods of culture,

and especially some of the simple matters. But under the cir-

cumstances in which we are placed, with an income which is

small, we have not been able to do .much, and the Agricultural

Department is simply one department of the University. We
cannot apply all our energies in one direction. We look more to

institutions that have devoted their energies more especially to

these matters, having more money to expend than we have had
;

any series of experiments, however, that the convention would

recommend, we should be glad to carry out to the furthest extent

possible.

Dr. Miles. I would like to correct a misapprehension and

draw out some further information. I understood Professor Ham-
ilton to say that although an experiment might be conducted care-

lessly, and the result not accurate, if an average is taken in large

numbers, it would give satisfactory results.

Prof. Hamilton, I did not mean to say "carelessly"—not by

any means
;
but after as great care as possible has been exerted,

the result is not correct, and the only way to get accurate results

is to compare, and in the end get some law that is general and as

near accurate as may be.

Dr. Miles. I understood you to say experiments might be tried

in a certain way, and although they were not accurate, yet by.

reason of the large number of them, we might get at great results,

which is the only means by which accuracy could be secured. It

seems to me if that be the position, it is going to lead us astray at

once. We must understand it is impossible to secure absolute

accuracy ;
if it were otherwise, the matter of experiments would

be an easy thing, and we could go right along with it. But if we
cannot secure absolute accuracy, it seems to me we must avail

ourselves of every means to reduce the error to the smallest

possible amount, and even then we may find it difficult to draw

satisfactory conclusions from the experiments. I apprehend we
have been misled in our attempts to draw conclusions from aver-

ages of a large number of experiments that have been made. I

think we cannot get accurate results—we cannot get at any prin-

ciple, any law—by comparing experiments that are filled with

errors, provided those errors are of any considerable amount. For

that reason, I would insist upon being exceedingly particular on

19
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every point in conducting experiments. I have made this subject

a study for a great many years, and I have collected a large library

upon tin's subject. All the agricultural experiments 1 have been

able to lav hands on, I have brought together, and have examined

and compared ;
and the more I study the published experiments,

the more I am in the dark in. regard to underlying principles. I

see fallacies that are of very great consequence. I can see omis-

sions in the statements which would lead me to suspect, that

proper precautions had not been taken.

I:i regard to cultivation between the plats, I, perhaps, might
have stated the matter a little clearer. If you have spaces be-

tween the plats, they are there for the purpose of separating the

plats, and if you have something growing there, it is not a fair

separation. If weeds are allowed to grow, some of the spaces

would contain more than others. What I mean by cultivation is,

the space should be kept clean and free from weeds, and nothing
be allowed to grow upon them, because if you leave plants to grow

upon them, they will extend their roots to the plats and defraud

the crops by drawing the nourishment from them.

In regard to putting up cattle and feeding: If the conclusions

I have drawn from our experiments are correct, the putting of the

same weights into pens would not answer the purpose. I might
have in one pen 500 pounds of small animals, and in another 500

pounds of animals considerably larger. But if you are taking the

larger class of stock, there might be 1,000 pounds in one pen, con-

sisting of five animals, and 1,000 pounds in another, consist-

ing of one animal. You could not compare them if there was

a difference in age and a diffcrenr-e in condition. The matter

of individual peculiarity of animals is a very "important one. I

found where I had two or three animals in a pen, there was no

increase. In another pen adjoining, where there was the same

number of animals, there was a remarkable increase. I said,

"why is this?" I weighed the animals separately, and found one

animal was losing and another gaining. If you want to know the

value of any feeding substance, it will not answer to take the

averages of the animals. The amount of food required to produce
a given increase is what we want, and I would have each animal's

food by itself, so that when that animal .made no return at all, I

would know it was out of condition and not a fit subject for

experiment, and throw it aside. There is another reason why I

would put animals in separate pens. They do much better.
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When the animal gets contented in the pen in which he is placed,

with none to molest, he eats his food quietly and lies down.

Where there are two or three together, perhaps one is quarrelsome,

and is continually disturbing the others by not allowing them to

eat or to lie down. It is with animals as it is with persons. One

is restless, and another is quiet. When you have a large number

of persons together, you find it exceedingly difficult to keep the

roortl still. It is so with animals. One animal gets nervous and

keeps the others confused and unsettled.

Prof. Hamilton. I took it for granted, when I made the state-

ment in regard to putting a number of pigs in the same pen, that

the same care would be exercised as when there was but one

animal in the pen.

Prof. . Prentiss. I' have had enough experience, and seen

enough, to convince me that the difficulty in the way of conduct-

ing experiments is even greater than has been set forth by the

remarks this afternoon. The materials and the forces of nature

are so varied, and life is everywhere so variable in plants and in

animals, that we cannot tell whether to attribute certain condi-

tions to the plants, or the animal. Dr. Miles referred to what he

calls the individual peculiarities of animals. Botanists recognize

very great peculiarities in plants, that they readily see and recog-

nize, but cannot describe
;

it is what Linnaeus has termed "
physi-

ological peculiarities of plants
"—some hidden mystery about

them, something that controls them, something that we see, but

do not. yet understand, and probably never will. For instance,

you take two seeds of an apple, apparently alike, and plant them.

One developes into a tree, which bears a large, excellent fruit— a

tree of vigorous growth and handsome appearance ;
the other

develops into a small tree, producing a fruit of little or no value.

Perhaps tlfe conditions of the soil and climate are precisely alike,

and yet these differences are developed in the growth of the

different seeds. The same truth applies, only, perhaps, to a less

extent, to every plant that the farmer grows in a field, to every

plant of grain in a field of wheat or corn. So, when we take these

plants and subject them to culture, to see what method is most

valuable, we cannot tell whether it is a difference in culture that

is productive of the different results, so much as individual differ-

ences in the plants themselves. So, in every way in which we look

at these experiments, difficulties present themselves. I would not

infer that all experiments are of no value, because I believe they
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are of great value; but the experience of a single year I consider

to be valueless. The experiment must be repeated time and again ;

and finally, notwithstanding the difficulties, I believe a result

would be obtained which, to a certain extent, might be considered

as a general law. The proposition which has been made in refer-

ence to having the different agricultural colleges conduct the

same experiments, I consider to be in the highest degree valuable;

because the more these experiments are tried, the more varying

the conditions, and taking them year alter year, the more sure

would be the results. So, as I look upon the matter, I believe the

value of experiments in this country has just commenced, or rather

the experiments that would prove of value are just commencing,
and the step we are about to take I consider to be of the utmost

value in this direction.

Dr. Detmkrs. There is one point I consider to be of great im-

portance, and that is, the different agricultural colleges uniting in

their efforts to demonstrate and to find out what influences the

soil and climate in different localities have upon the development
of our different domestic animals, and even upon the different

breeds of domestic animals. It is well known that in one part of

the country, fine handsome horses are produced, but the cattle in

that locality amount to but little. In another locality they raise

excellent cattle, but the horses are inferior. In another, they
raise fine she,ep, and in another sheep do not succeed at all. We
may know the cause, but not thoroughly enough ;

and this would

be a very good object for the united efforts of these agricultural

colleges. For instance, 'if you ask a dozen different men what is

the best breed of cattle, you will receive as many different answers.

Some will prefer one kind and some another; one prefers the Devon,
another the Ayrshire, and so on

;
all are liked, more or less. It

would be of great importance to explain, not only to the agricultural

student, what are these different conditions and varieties, but to

the agricultural public, what makes one breed thrive so much
better in one locality than in another. We know it is almost

impossible to raise sheep successfully in low, wet ground. We
know that horses thrive better in a high and dry country than in a

low and wet one, although they may get a great deal more weight
in the latter. But there are many points which might be explained

by proper and rational experiment.
A good deal has been said about feeding cattle

;
and I want to

mention one simple point, established by empiricism. It has been
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found out that where we attempt to fatten animals when kept

separate, they never thrive as well as when two or more are kept

together. It seems that two animals, or three, or four kept to-

gether, eat better. They are somewhat jealous of each other, and

each afraid the other will get more than its share
;
and they cat

more, and consequently thrive better on that account.

Dr. Gregory. The committee have taken it for granted, I sup-

pose, that all the agricultural colleges, or institutions that are

teaching agriculture, are conducting experiments. It is of course

understood, that agricultural colleges are not for the purpose of

experimenting, first and foremost, but for the purpose of teaching

agriculture, or the branches of learning relating to agriculture,

and it has not been uniformly accepted that the agricultural col-

leges are to be experiment stations. They are not necessarih'-

experiment stations. One of the questions for us to settle is, how

far they can be made experiment stations, how far their forces

and funds ca-n be diverted and used for this purpose. In Europe

experiment stations are sometimes connected with the agricultural

institutions, but not always. If I am rightly informed, there are

some thirty-three different agricultural experiment stations in

Europe, under the charge of some sixty agricultural chemists,

besides other parties assisting them. These experiment stations,

some of them at least, are found connected with the institutions.

Those tliat I saw myself were always connected with them, be-

cause I did not turn aside to visit any of those that were not; but

many of them, like the celebrated experiment station of Lawes and

Gilbert, are not connected with any of the institutionsof learning.

We know this, that the country is demanding of the institutions

that they shall conduct experiments. The agricultural public

expects us to conduct experiments. They arc constantly calling,

through the agricultural press, at agricultural conventions and

otherwise, upon these colleges to help them to settle questions

relating to agriculture. Whatever might have been claimed at

the outset to be the duty of these colleges, I trust we shall fulfil a

public demand by instituting experimentation. It seems to be

the judgment of the gentlemen present here, and all I have known

in connection with the agricultural colleges, that experiments

shall be prosecuted. What has been already said here will, per-

haps, sufficiently lead us to infer the great difficulty attending

these experiments. But we have been told long ago that there is

no excellence anywhere without great, labor. The truth docs not
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lie on the surface always. It hides itself in the depths. It is to

be sought for with great patience, and with great care, and great

study. When it is found at last, be it after ever so long a search,

and after ever so great expense, it will richly reward the seeker.

Now, in the solution of the problems in agriculture, the discovery

of laws in agriculture
—for I suppose that is the object of the

experiment, and not merely to gratify the chriosity of the experi-

menter, not merely to get at some half-way results, like weighing
a thing by taking it first in one hand and then in another, and then

giving a guess— it is possible to determine, approximately at least,

what are the facts, and ultimately to reach a law.

What are the laws and forces which enter into any agricultural

product, animal or vegetable ? What if they are many and com-

plicated ? Are they more so than the forces that have entered

into the other results and deductions that men ultimately have

reached, and determined the laws of? We should remember this

thing: If we can get one single element reduced to \ts law—if we

can, in one single case, discover a law that is fixed and invariable,

and has the force of law in a multiplicity of things
—we have put,

as it were, a streak of sunshine into it; we have got one fixed

element in the problem, and everything else will be more readily

solved.

As far as Dr. Miles' experiments which he suggests, and very

wisely, in the matter of feeding, you can take simple corn in its

various forms, and, by a series of experiments carried out, you
can ultimately arrive at something like a law in regard to the

effects of feeding an animal on this one article of diet. May you
not ultimately reach a law of animal feeding, and growth, and

fattening, which you will carry elsewhere '/ The multiplicity of

forces that enter into these experiments, to my mind, only prove

this : the necessity of combination and co-operation. Suppose,

for instance, that the Agricultural College in this State would try'

certain experiments as carefully as we can. We are trying them

under a careful experimenter, who is present, and we may ulti-

mately, in the course of 3'ears, reach a conclusion, as we think.

Somebody in Pennsylvania tries the same set of experiments, and

he reaches a different result, revealing tons what we alone should

not have suspected, perhaps
— that there were climatic differences,

or something that modified the result, and which therefore vitiated

our supposed law, and compelled us to start afresh before we

dared to publish the results of our experiments to the world, as
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an established agricultural law. It seems to me the argument is

sound in the matter of the proposed co-operation. How far this

co-operation can go will be determined by the nature of the exper-

iments. We shall see how far we are under different conditions,

such as will compel us to make allowances for.our own and other

experiments. To me it is a very serious practical question, and I

suppose it is to the gentlemen connected with these institutions.

The public arc expecting certain things of us. They ask us to do,

perhaps, what we can not. They ask that we shall so experiment

as to discover for them how they may cultivate corn to the best

advantage in this and other States ; or how to feed animals, or

what varieties of corn are best worth cultivating. The}'
- ask us to

enter upon a set of experiments to determine it.
«

Suppose you in Pennsylvania, or in Wisconsin or Michigan, go
and work isolated and alone, and the rest of us wait until you
have accomplished your experimentation ; you reach a result and

you publish it to the world, and the first practical farmer that

makes a trial of that supposed result and law, discovers that it

won't hold in his community, and at once throws contempt upon

your agricultural science, and convicts you, as he says of not know-

ing what you are about, and pretending to discover some things

which are not true. If, instead of conducting the experiment in

isolated schools and not helping each other at all, we are pre-

pared to say that a set of precisely similar experiments, arranged

by the same man, and conducted according to the same rules, and

as far as possible in the same manner, produces such and such

results, we defend ourselves against unjust criticisms at least, and

put ourselves and the whole public with us on to vantage ground, for

giving new investigations, if no more. We are at least all agreed
in one thing, which Herbert Spencer says: "Scientists and

religionists are all agreed in, if in nothing else, that there is some-

thing to'be known, there is something to be discovered." There

are some questions to be asked, but I doubt whether you are

prepared' to state distinctly and fully' just what the questions are

that are to be settled. Strip them naked and set them before us,

and see if we can determine precisely what is to be experimented

upon. We want to experiment in order to learn how to experi-

ment, and to know what road wjs want to travel and what results

we ought to aim for. What we want ultimately to reach is a law
—not a fact—but a law. Ultimately, truth

;
but what law, what

truth ? Who will tell us ? Will Dr. Miles ? I do not know of
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any body better prepared, but I do not know whether he can tell

us to-day.

It seems to me we cannot too much insist upon the utmost care

and precision, so that we may eliminate, as far as possible, every

single source of error from these experiments, and reach some

results that can be looked upon as derived from the causes sus-

pected at least. Nothing struck me more impressively in agricul-

tural experiments going on at the European stations than the

nicet}' and care with which these experiments were being per-

formed. I remember at Munich I saw some plats, less than those

recommended here, in which not only the seeds, even when they

were grass seeds, were measured, but they were carefully weighed
and counted, and at the head of every plat was placed the number
of seeds. The professor told me that every result that was

obtained from that growth, was weighed, root, branch and fruit,

hoping ultimately to reach more clear and distinct results. Now
we all know that science never began to make advauces until it

called mathematics to its aid. When it began to weigh and

measure, and count and number, then science began to make

progress. Science in agriculture can make progress no better

than in any other branch, unless it conies down to measure and

weight and count, and applies* mathematics to get precise results,

and measures and weighs, as far as possible, all the forces that

enter into it. We see the difficulties, but we cannot help our-

selves. We did not make them. We are to encounter them.

If I heard to-day for the first time, the sentiments of Dr. Miles

and Professor Hamilton and Professor Daniels, I should shut my

eyes almost in perfect despair ; saying, there is no use, the thing

is so complicated. But when I remember that every other science

was, at the beginning, just as much of a riddle as this, and only

solved by long and patient study ;
when I remember that, I still

hope there is something to be learned in agriculture, by the same

patience and the same processes.

Prof. Swallow. I think you will find there will be some diffi-

culty in extending the experiments to all the colleges in the coun-

try
—to some of them, at least. As a general principle, when we

are experimenting to discover new laws, we should not override

the laws that are well known and already discovered. I was

reminded of this by some remarks made about putting animals in

separate pens. I suppose there is no law so well established as

this : that solitary confinement with many animals is very delete-
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rious. It is as much so wi£h animals as with men. I suppose if

the giant in the old story had tried to fatten his men in solitary

confinement, he might not have succeeded so well. . I remember

separating two horses that had been together a long time, and

continuing one on the same feed
;
but he fell off all the time until

his mate returned. I do not know how you will feed them so as

to get accurate results. Sometimes, if you put animals together

who do not agree, as will often be the case, there will be little

parties of them that will naturally run together. If you could get

those parties together and feed them, that would be better than if

they were mixed with those for whom they have no affinity, as

you may say. It would be difficult to manage this matter; I

would rather regard the social principle, for we know it is a gen-

eral law, than to disregard it.

I want to call attention to one thing—the question as to experi-

ments in feeding. Experiments made in Maine and in Louisiana

are almost worthless, unless you take corn from Maine to Louisi-

ana, and from Louisiana to Maine, so as to feed them on the same

corn
;
for the corn in Maine is worth much more a pound than that

raised in the South. They can not raise the corn we do, and we

can not raise theirs'; and the comparison of experiments made in

such localities would be of little value, although not so much as

those in Europe. What we want our colleges to do, is to investigate

the principles applicable to its own locality. You may prove, for

instance, in Michigan, that in your sandy soil a certain kind of

manure is the best for corn and wheat, and we try it off in Mis-

souri, and it would be a failure. We know it beforehand. We

place your barn-yard manure on the ground for wheat, and it will

injure it
;
but on the sandy soil in Michigan it will be of great

value
;
on some other soils animal manure will lessen the crop

rather thair increase it. There are certain things which you know

and r/o don't know. It seems to me we can do more by having a

certain class of colleges whose relations are very hear to each

other as to soil, take up one series of experiments, and another

class of colleges, having another kind of soil and climate from

those already related, take another class of experiments
—that is,

have each take up a certain class of experiments which would

come within range of its climate, soil and stock. I do not see,

especially in the feeding of animals, *that any experiments in

Maine would be of much value to us in Missouri—the climate is

so different. I do not see, on the other hand, that their feeding
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hay would benefit us much. We raise timothy and red clover as

they do, but it is a different thing from theirs—as much as the

corn is.

In regard to raising- corn, for instance: You may try experi-
ments \vith>corn in Maine, and we try the same experiments in

Missouri. The experiments are made with different varieties

of corn, and we scarcely compare them. They may raise less

pounds, and yet more nourishment than we would. One kind of

corn needs a little different nourishment from another.

I do not see how we are going to establish a series of experi-

ments throughout the country on any point which has been spoken
of, so as to make the comparison as valuable as it would be if they

established, as I said before, a series of experiments with a few

colleges whose conditions are about the same.* Another thing: if

you are going to conduct a few experiments by all the colleges,

you and I will be dead before we know much about the results.

People are in a hurry iu these days ;
and if we can do a little to

aid those around us that will be the better way. I think the law

contemplates experiments. I know that in our reports we are

required to give the results of experiments.
Prof. Daniels. I concur in the remarks Ynade, as to the diffi-

culty of experiments, and I believe it is true, as has been said,

that nearly all the experiments that have been made are useless as

such—that is, useless as giving any general law, or any data from

which we can draw conclusions. But they h v 1. en of use in

this: that the}' have taught us where we must begin. . There is

another thing that I think is true—that the very men from whom
we must look for opposition, and who will be continually against

us, are precisely those men for whom we are laboring. They are

lookingfor immediate results. They expect, as I heard a farmer

say, the kind of education from the agricultural colleges which
wiil enable a mail to take up a handful of soil and feel of it, and
tell you all it is composed of. That is the kind of knowledge they
are looking for, and those are the men from whom we get opposi-
tion—the men for whom we are laboring. I do nol believe that

any man who has not been personally connected with careful and

accurate experiments has anything like an adequate idea of the

difficulty there is in connection with carrying on the experiments.
It grows upon me every f^ear as I am connected with it. I have

lost faith in the results I have obtained every year, because I see

how slight variations affect the experiment. So I have not a
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great deal of faith in the, experiments that have been performed,

I do not care by whom, or where. But I know we are getting

nearer and nearer to what is true, and the only way to get at it is

by patient, earnest work; and although we get opposition from

the fanners, as I know we shall, yet we can only work on earnestly

and faithfully, and good will certainly result.

In regard to the remarks of Professor Swallow, with reference

to a series of experiments being prepared for one section of the

country, I think I see the fallacy of his reasdning. Let us take

the example of the corn culture in Maine and Louisiana. The

experiment thai is being conducted in Maine may not discover a

law which will apply to Louisiana
;
but if we conduct the experiment

in a certain way, and we find that certain results, if we carry on

the experiment with any other variety of corn in Louisiana, follow

relativehr
, it only follows that the law which we have been trying

to learn, is a general law, and that it applies not only to Maine,

but to Louisiana as well. It seem to me this shows at once how

important it is that these experiments should be carried on gen-

erally over the country
—over a great area, in order to get some

data from which we can generalize
—not laws that are local, but

general laws which agriculture may look to as settled and definite

laws.

Prof. Hilgard. I agree with the gentleman in tin's : that the

more we employ experiments, the more apt we are to come to

general laws instead of local experiences. The matter of experi-

menting has been run into the ground. Experiments made by

private individuals have been reported as general laws, or illus-

trating general laws, without any basis for the assumption. It is

hat which make a great portion of the agricultural journals

worthless, and a stumbling block to one who is trying to learn the

the truth. Each man tries to put forward jiis own experiences as

the proper course to follow in all cases.

I cannot agree with the strict separation that has been sug-

gested between experiments of a practical nature and those of a

scientific nature. One gentleman suggests we should" come as

soou as possible to the point, aud do something which will tend to

check the opposition we are apt to receive. I believe with Pro-

fessor Daniels, that we must face the music, and stand up and say,

we are not able to give general rules that will hold good for all

parts The practical men, so called, are really the most impracti-

cal in the long run. We must educate the people, show them the
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difficulties in the way of immediate results, and the good we hope

to accomplish by patient and continued effort. It takes time to

do all this. An experiment of ten years is not a long experiment,

and yet, how frequently has it happened that the eleventh year,

that which seemed to be certain and fixed, has failed. I am con-

fident we must not look to a compromise with those who would

push us* on to declarations, as principles of things, which we have

not sufficiently tested.

Dr. Miles. I would like to say a word or two more. The

separation of animals in feeding exper'ments has been objected to

on what seem to me to be purely theoretical grounds. It is easy

to make an assumption, and from that, reason to erroneous conclu-

sions. We are all aware that solitary confinement is not profita-

ble, yet from that, fact it would hardly be safe to reason that we

could not separate animals for experimentation. The question

really is, how have we found it in our experience in the treatment

of animals ?

The facts are simply these, so far as my experience goes : that

the animals in a pen by themselves are more quiet, and thrive

better, and do better every way, than where there are a number

of them together. Take the case that Professor Swallow suggests

of animals that have been associated together for a long time, and

then separated. Take a span of horses that have been together

all their lives, and then separate them in the expectation of getting

a good result in feeding them, and you will be very much disap-

pointed. I have tried that—placing a numbej of animals together,

and then separating them after they became acquainted with one

another, and when the}' were separated they fell away at once,

notwithstanding there was an increase in their feed. In selecting

animals for experiments, it would be desirable to get those that

have not these strong attachments. If there were two or three

together, it would not be well to separate them and commence

experimenting at once, but they might be first separated for

a sufficient time to form new habits. We keep a large number

in pens lyy themselves, and they do not come in contact with

other animals except occasionally, they seem to be as contented

as those where there are two, three or more in the same pen.

Calves that we keep in box stalls are better contented than those

where there are two or three together ;
so that really this is not a

question of theory, but is to be determined practically
—how we

can best promote the growth of animals.
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Iii regard to division of labor in experiments, it seems to me

that the argument is carried a little too far. We know it is* desira-

ble at the present time to make a division of labor. It is impossible

for one man to master the entire range of sciences, and become an

adept in each. Great discoveries have been made by certain men

confining their attention to certain objects, and working them out.

It is desirable, of course, to repeat experiments, but the mere fact

of repetition does not insure accuracy. If your experiments are

defective, you may repeat them through all time and never get a

satisfactory result. That is the point that should be kept in mind;

repetition is absolutely necessary in experiments, but is not the

only element. Accuracy is of the first importance, and then the

repetition of an accurate experiment is essential. That is, when

developing a law or principle from an experiment, we must do it

with all the precautions that can be used. The progress of science

has not been on account of the multiplication of observations, but

the increased accuracy of than, and the employment of more per-

fect means of observation. Our senses become more acute, and

we are able to detect slight changes ;
then the repetition of a nice

observation has given us wonderful progress in science. I would

seek a division of labor, and the benefits of co-operation at the

same time. In this division of labor, I insist, in the first place, on

the importance of confining our investigations to a single point.

We should not try to mix science and art ;
we should not grow a

crop of wheat, and then send a chemist to examine the soil, and

draw a conclusion as to the manner in which the plant has grown.

We have had too much of such science and investigation. How
has progress been made by the scientific men, and what are the

scientific experiments to which I refer? The chemist or the physi-

ologist has wanted to know what particular elements were taken

up from the soil by the plant, and in what particular form. How
does he go at it? He takes distilled water and puts in certain

definite substances
;
he shows what they are, and then grows his

plants in that
;
he has certain accurate conditions in his experi-

ments. The scientific man must control all of the experiments in

his investigation ; he must control all of the conditions of the ex-

periment in his investigation, or he will not be successful as a

scientific man. It will not answer for him to have control of two

or three conditions, and then guess at the rest. Here is the differ-

ence between investigation in science and art. In the investiga-

tion in art, we cannot possibly control the conditions ;
we will
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control what we can, and thon must compare observations for a

long- time, to get at the probable elements of error. Where we
are drawing deductions as to the results of experiments, we must

make allowances for the elements < f error which underlie all our

experiments. The distinction between the two lines of inquiry is

very clear. In art we want to get at certain rules of practice.

An experiment that would be satisfactory, so far as that is con-

cerned, would amount to nothing, so far as increasing our scientific

knowledge is concerned. Scientific investigations must be made

with more care; one great reason why such a change has taken

place in our agricultural chemistry has arisen from the fact that For-

mer experimenters in chemistry did not control all the conditions;

they had not apparatus sufficiently delicate to detect all the slight

changes which took place. Just as long as we work in this direc-

tion we are going to meet with disappointment.

In regard to the quality of corn in Maine and St. Louis : I do

not know there is such a difference in the feeding quality of this

corn. 1 am not aware that the matter has been tested experi-

mentally. I am aware there is a difference under certain circum-

stances
;
an analysis will show a difference in its composition, but

it does not follow there is a difference in the feeding quality of the

grain. We have been running along for a number of years with

the theory that the composition of the grain was an index of its

nutritive value. No one now will pretend to advance that doc-

trine who has examined the latest researches in physiology and

chemistry. But, admitting there is a difference in the corn of

Maine and St. Louis, what we want to get at is this : the result

of feeding in Louisiana or Missouri under the same conditions pre-

cisely, and the same care taken to secure accuracy. If the corn

from Maine was taken to St. Louis, there would be a difference.

There is an element of error underlying that we can not get at.

We may not reach it in our life-time, but we must determine it

before we can get at principles that are safe for us to follow in

practice. If experiments must agree exactly in order to be of

value, we may as well stop experimenting, for you will never get

any two experiments to agree precisely, because you can not con-

trol all the conditions. But we can get at the general principle

after elminating the error. For instance, 1 wish to know what

the effect or value of a certain commercial fertilizer is. Should I

apply it to one plat, I should have to examine a large number of

unmanured plats and find their variation, and then I may compare
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the unmanured with the manured plats. But in order to get at

the value, I must deduct the variation of the unmanured plats.

We can 011I3- make approximations toward accuracy, make the

exp triments as accurate as we will. If we have the experiments

tried under the game conditions in different localities, we have the

means of comparing- them. I have been for years collecting dif-

ferent experiments for the purpose of comparing, in order to get
some underlying principle, and my difficulty is here : each one is

tried in just a little different manner from the other, and there is no

chance to compare them. I attempted a comparison of Lawes and

Gilbert's feeding experiments with my own. He took pigs nearly

grown up, and fed them for eight weeks
;
we took young pigs but

an hour old, and raised them, first feeding them milk and then

corn meal. We got better results, so far as the feed was con-

cerned. When we took corn meal, we did not trv all the different

kinds, but confined our attention to milk and corn meal. When
I came to compare the result, they differed materially ; yet, not-

withstanding his experiments were tried in England and ours

here, and he had corn meal that was imported, I found a very
marked agreement. They differed, and yet they agreed in princi-

ple. They agreed in this : that the animals consumed more in

proportion to their weight in the ealier stages of the experiment,
and gave a greater return for the food consumed, than afterward:

They are experiments wide apart, and each taken by itself would

be, perhaps, of little value, but together they corroborate one

another.

It, will not answer to experiment for the sake of our bread and

butter. We must go at it as earnest scientific men, seeking to

develop the truth, and let it make no difference who is pleased or

displeased with the result. I know that farmers demand of the

agricultural colleges impossibilities; I know they are expecting
immediate results. A person said to me, two years ago, "I do

not think much of your agricultural colleges." I said,
"

I am not

surprised." He said, "Why?" I said, ''because you are ex-

pecting something impossible from it. You think we claim we
can take a green boy out of the city, knowing nothing about it,

and give him a little agricultural chemistry and physiology, and

then turn him out qualified to instruct old farmers." He said that

was about it. I told him we believed and claimed nothing of the

kind. Agriculture must be studied, and our rules must be based

upon experience.
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Prof. Swallow. The point I wish to make is this : to show

that twenty experiments, with twenty elements of error in them,

are not so good as two with no elements of error. That is the

idea. We have forty colleges in this country making the same

experiments, and in one-half of them there is an element of error

which we know must be there, and the result will not be so valua-

ble as if ten of these colleges were making the experiments with-

out this element of error. No man would accept it as conclusive.

You may as well say you could feed one animal on wheat and one

on corn, and the results would be the same. I want to get at

results as soon as possible. My idea was, we could get at some

results more rapidly by having a sufficient number of colleges take

up a certain class of experiments in which they could experiment

without any necessary element of error, that we know of. I say

you would get no more accurate results by having other colleges

perform the same experiments.

There is a popular idea that we must do something for the

public, and I think we can do a great deal. I have been accus-

tomed to say, for a great many years, there is something for agri-

cultural colleges to teach, even now. There is a vast amount of

knowledge that our farmers do not possess, and which the colleges

ought to give at once. I would not be misunderstood in this. I

am for going ahead and finding out something else, while we are

doing this.

Dr. Miles. Prof. Swallow and myself are agreed that we are

anxious to get at the result as soon as possible. We only differ

slightly as to the way. One object I had in proposing the method

of conducting the experiments was, that it would save time and

get at the results sooner. I agree with the Professor that it

would be better to have two experiments without any error, than

twenty with error. I will go further than that. I would rather

have one without error than twenty containing error. The diffi-

culty is this, however, and is one we must face : We can not

make an experiment in feeding, without it contains an error. But

if we co-operate in trying the experiment, we will sooner get at

it, owing to the manner in which the experiment is conducted. I

might experiment this year and get one result, and another next

year. I do not know whether the variation is owing to differences

in climate or not. If it had been tried at two different points

under the same condition, it would be better than the same exper-

iments tried two years in succession on the same ground. If the
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subject is assigned for me to settle, I might go on for fifteen or

twenty years to do the same thing over again; but if -twenty, of

ns take hold of it, we can go along four or five years, and when

we get one thing disposed of we can take another.

Let each institution try as many of these experiments as it can,

and just such as it chooses to try. If there are those that are

strong enough, with means to demote to the matter, so they can

keep on with all of them at the same time, so much the better
;

but it is better to try some experiment than do nothing. We
must not expect to get absolute accuracy, but to find the element

of error, so that it can be eliminated. Even some of the most

perfect instruments for philosophical investigation and observa-

tion are imperfect
—as the thermometer, the barometer, and many

other instruments
;
but tables are constructed for the correction

of these errors, after observation and trial, and results are then

reached which are practically accurate.

Prof. TIilgard. I am glad to see, from the remarks of Dr.

Miles, that there is no difference between his views and my own,

except he does not call science what I call it. The practical

experiments are altogether scientific
;
that is, they are made on a

scientific basis. What I object to is, making the experiments

without controlling, as far as possible, the circumstances, and

among them those referring to positions, soil and so forth.

Dr. Miles. I do not undervalue scientific investigation. I

believe we should have, in each of our colleges, proper apparatus,

and a man to conduct experiments for the promotion of science.

The distinction I would make between science and practice might
be illustrated still further. In feeding stock, for instance, we

want to get at the money value : we want to know what corn is

worth in dollars and cents. In the scientific experiment which

has to do with the explanation of these results, we want to know
the elements that enter into the constitution of these things, 'and

in what proportion they are cpmbined. There are two lines of

inquiry. We must conduct practical experiments with the accu-

racy of scientific experiments, applying the same methods. The

scientific man, if he understands practical matters, is more capa-

ble of improving a practical experiment than a man who does not.

understand scientific matters. But the scientific man who makes

experiments in the art is not familiar with the details, in many
cases, and he is looking for scientific results, while we want to

get values in dollars and cents.

20
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AUTUMN SESSION OF THE BOARD.

TI13 autumn session of the Board was held at Skowhegan,

October 9th, 10th and 11th. The attendance was not as large as

on some previous occasions. This was in consequence of the

urgent press of farm work at the time, occasioned by the excessive

wetness of the season ; frequent and long continued rains having-

delayed the usual operations of the farm almost beyond precedent.

Prof. Fernald read the following report of the delegates ap-

pointed at the last session to attend the National Agricultural

Convention held in Washington :

REPORT.

The National Agricultural Convention to which the undersigned

were delegates from the Maine State Board of Agriculture, assem-

bled at Washington, D. C, on the 15th, 16th and 17th of February,

1872.

In the language of the call issued by the Commissioner of Agri-

culture, it was proposed "that each Agricultural College, State

Agricultural Society, State Horticultural Society, and State Board

of Agriculture, depute two delegates to meet in Convention at the

city of Washington,"—"to take such action regarding the inter-

ests of agriculture as they shall deem expedient."

In response to this call not less than a hundred and fifty dele-

gates assembled at the time and place appointed, and the Conven-

tion was permanently organized by the choice of Dr. George B.

Loring of Massachusetts, President, with one Vice President from

each State and Territory represented, and a Recording, a Reading

and a Corresponding Secretary.

Culled as the Convention was with no definite object in view,

beyond the good which might accrue to the cause of agriculture

from a free consultation and interchange of views, its first work

was necessarily that of arranging a plan, or topics for considera-

tion. Among the subjects which received the attention of the

Convention and which were the most important of those consid-

ered, may be mentioned the following :

1st, The expediency of seeking further land grants from Con-
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gress for the promotion of Colleges of Agriculture and the Me-

chanic Arts.

2nd, The subject of establishing Experimental Farms and Sta-

tions for the promotion of agricultural knowledge.

3d, The ques.tion of modifying the military instruction given in

the national colleges of Agriculture and the Mechanic Arts.

4th, The best methods of co-operating with one another and

with the Department of Agriculture.

5th, The preservation of timber lands, especially of the west.

6th, The establishment of State Boards of Agriculture in thoss

States in which they do not now exist.

7th, The utility and necessity of a general plan of meteorologi-

cal observations and crop reports, and of a general system of

communicating the same by telegraph,
"

to the end that our

knowledge of the laws which control the functions of the atmos-

phere may be increased, and that accurate and useful forecasts

may be made at frequent intervals as to weather and crops in all

countries."

For the proceedings of the convention in detail, reference is

made to the full report published by order of the Senate of the

United States. Some of the facts however, elicited by the discus-

sions of the topics given above, and some of the conclusions

reached may be of sufficient interest to justify their insertion in

this report.

It appears from the discussion of the first topic, viz : the

expediency of seeking further land grants for agricultural colleges,

that the government has given for educational purposes of all

kinds about eighty million acres of the public lands, while of this

amount less than ten million acres have been devoted to the

endowment of State Colleges of Agriculture and the Mechanic

Arts. For railways and wagon roads more than two hundred

million acres have been given. Of the public domain yet unsur-

veyed and unsold there remain more than a thousand million acres.

The statements made by the officers of the agricultural colleges

represented in the convention, clearly demonstrates the inadequacy

of the endowment of 1862 for the important work it is proposed

that these institutions -shall accomplish. In view of these facts

the action of the convention in soliciting from Congress, additional

land grants in behalf of these institutions, must commend itself to

every friend of scientific agriculture ;
to every one who favdrs

increased facilities for the education of the industrial classes.
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Perhaps there was no subject which received the attention of

the convention, more important than that of establishing Experi-

mental Farms and Stations for the promotion of agricultural knowl-

edge. Upon this topic an able report was prepared by Prof. 8.

W. Johnson of New Haven, Conn., from which we extract the

following statements :

"The first requisite in this work is a clear vision of what it is

practicable to accomplish. There are questions whose solution

would be of the highest service, which it now appears nearly

hopeless to expect will yield to anything but the most scientific

and prolonged siege. There are others which in all probability,

may be resolved in a short time. To the first class belong the

higher problems of cattle feeding. The precise condition of the

formation of nitrates in the soil is a subject of the very highest

practical importance in its bearing on the economy of manures and

on the rotation of crops, which doubtless might be quite fully

elucidated by a comparatively easy chemical investigation.

In the second place, a. full knowledge of what has been done in

other years and in other countries must be obtained before the

work of investigation can be intellectually laid out. In Great

Britain, France, and especially in Germany, has accumulated a

mass oi' observations, facts and conclusions, which constitute a

capital for prosecuting this business, which we can borrow by

paying the slight interest of translation and publication, and with-

out which we shall waste years of work in simply rediscovering

what is already known and in repeating the trials which have

been found fruitless."

It is gratifying to record the fact that the task of eliminating

from this material, and preparing for publication whatever promises

to be most serviceable to American farmers, has been intrusted to

Prof. S. W. Johnson, who was requested by the convention to

prepare such further report as in his judgment may be best fitted

to set forth the character, value and practicability of Experimental

Stations.

The following resolve, relating in part to military instruction in

agricultural colleges, introduced by Senator Morrill of Vermont,

and readily passed by the convention, sufficiently explains itself:

"
Resolved, That as a sense of this convention, we deem it of

paramount importance to ask of Congress, as we do earnestly, for

an additional donation of land, or proceeds of land, sufficient to

found a professorship of some of the branches of practical science
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in each of the colleges now wholly or in part sustained by the

previous land-grant of Congress, and also that the War Depart-

ment maybe directed at the earliest practicable moment, to assign

an officer of the army to each of said colleges, in every respect

competent to give mathematical and other military instruction."

As regards the protection of timber lands, a committee of five

were appointed to report to the Commissioner of Agriculture on

the best method of preserving the timber of the country, especially

the timber of the Rocky Mountains and the central prairie regions

of the republic.

The convention recommended the establishment of State Boards

of Agriculture in the States of the Union in which such Boards do

not exist. It is proper to mention the fact, that, as a result of this

recommendation a Board of Agriculture has been established in at

least one State, as shown by the preamble of the act organizing

such a Board in the State of New Jersey. It reads thus :

"
Whereas, The National Convention at the last meeting in

Washington, in taking action for the promotion of agricultural

interests, resolved that the several States in which boards of agri-

culture do not now exist, be requested' to organize such boards by

legislative action;" &c. :

"
Therefore, be it enacted ****** That

the Board of Managers and Superintendent of the State Geologi-

cal Survey, the President and two of the Professors of the'l*Late

Agricultural College, chosen by the College faculty ;
three mem-

bers of the Board of Visitors of the Agricultural College, chosen

by their Board
;

the President or other representative sent by
each of the State and County Agricultural Societies that may be

in correspondence with this Board, shall constitute the State

Board of Agriculture."

The proposition of a general and systematic plan of meteoro-

logical observations and crop reports, was heartily sanctioned.

The distribution of valuable seeds and plants by the Department
of Agriculture, was encouraged, and a special request was made

in behalf oi New England, that it distribute in these States samples

of the Treadwell and Diehl winter wheats, grown in Michigan, and

of the best spring wheats grown in Nebraska. Another subject

considered by the convention, to which allusion has not before

been made, was the destruction to crops by noxious insects. The

importance of this topic is evident when we remember that our

country annually loses from this cause more than three hundred
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million dollars. The action of the convention upon this topic is

indicated by the passage of the following resolutions, introduced

by Mr. C. V. Riley of St. Louis, Entomologist to the State of

Missouri :

Whereas, The injuries caused by the noxious insects to the

different crops of the country are among the most serious draw-

backs to successful agriculture, and all knowledge that will enable

us to counteract the ravages of these pests of the farmer should

be disseminated throughout the country ;
and

Whereas, It is known to the members of this convention that

Mr. Townsend. Glover, Entomologist of the Department of Agri-

culture, has been for many years engaged in preparing expensive

illustrations and other materials for a work on insects ; and

Whereas, The labors of said officer are in great part lost to the

country for want of sufficient means to publish this work
; there-

fore,

Resolved, That this convention earnestly ask of Congress an ap-

propriation to the Department of Agriculture to enable it to

publish the work at once.

Revolved, That an annual appropriation of at least $10,000 be

furthermore asked for the special purpose of causing experiments

for the destruction of noxious insects to be made by the different

State Boards throughout the country, whenever the Commissioner

shall see fit to so instruct and airect said Boards, the /esults of

such experiments to be published in and disseminated through the

monthly reports of the department."

Many topics incidentally considered, and resolutions of minor

importance are necessarily omitted in this report. It was deter-

mined that another convention be holden in Washington, to meet

on the third Wednesday of February, 1873. The President of the

United States honored the convention by his presence ou the third

day, during a portion of its proceedings.

In conclusion it is proper to state that an accurate impression of

the real doings of the convention would hardly be obtained from

the published report of the proceedings. Much important work

was done in committees of which the report gives but a very

imperfect idea. Great good must come from the comparison of

views for which the convention furnished an opportunity. The

movement inaugurated for the more liberal endowment of agricul-

tural institutions, and for their establishment in those States in

which they do not now exist
;
for the establishment of experi-
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mental stations ;
for the preservation of the forests of our country ;

for the establishment of Boards of Agriculture in the States in

which they have not hitherto existed
;
for the dissemination of

the knowledge requisite to secure our cultivated lands from the

ravages of noxious insects, must commend themselves to every

intelligent cultivator of the soil, promising, as they do, results the

most beneficent in the interests of agriculture. All of which is

respectfullj
7 submitted*

S. L. GOODALE.

M. C. Fernald.

The Junior Class of the Maine State College of Agriculture and

the Mechanic Arts at Orono, gave a class exercise in The Elements

of Agriculture, designed to exhibit the character of the instruc-

tion given at this Institution, and acquitted themselves with much

credit. Hon. Charles J. Morris, then delivered the following

lecture on

Life's Callings.

There is perhaps no question of more importance, not one on

which more erroneous views are entertained, than that of life's

callings, and this arises from a misapprehension of what consti-

tutes a calling to the duties of life, and a misconception as to the

nature, comparative importance, and dignity of these duties. A

brief discussion of these several points, will constitute the first

division of our subject.

The great masses have no just appreciation of such a call, or

of any special claim which it imposes upon them. In the minds

of many honest, conscientious men, it is associated with the more

spiritual duties of a religious life. Reverently accepting the

truths of revelation as their guide, it has never occurred to them

that the speci.-il call has a far wider and more comprehensive

meaning than they have usually accorded to it, that the revelation

in which they so implicitly trust teaches that there are diversity

of gifts, but the same spirit; and that in the wondrous gifts the

Creator has bestowed upon his creatures there is variety in kind

as well as degree. From the bias of our judgment by natural

tastes, early education and habitual associations, we are often led

to overestimate or undervalue the different callings in life
; forget-

ting that in this great whole there are many members but one

body; that the eye cannot say to the hand "I have no need of

thee," nor, again, the hand to the feet, "I have no need of you."
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Taking no exception to that common form of expression, that

the religious teacher must be a man called from God, we only ask,

believing it would be an important step towards true success, that

something'of this same sacredness be attached to all the pursuits

of life.

Through the operations of this law one man may be called to the

ministerial office, another to be a tiller of the soil, one to be a

mechanic, another a statesman or an artist, and the tastes and

talents which the Creator has bestowed upon them is their call to

the work, and the instruments with which they are to win success,

which, viewed in this light, becomes a duty. And the complete

success of a life harmonious in all its parts, is only to be obtained

by reverently listening to that call, and yielding implicit obedi-

ence to [jits
commands. If with no uncertain sound it calls the

young man to cultivate the soil, do not divert tiie order of nature

by making ^him a religious teacher. If he possesses mechanical

skiil, develop and give it a practical direction instead of burying

it in a counting house. If he has an aptness and love fur the quiet

duties of teaching, it will be useless to seek for him the stirring

and more exciting pursuits of life. If love for poetry, music and

art are his leading characteristics, you cannot reasonably expect

that he will attain to marked success in physics and mathematics.

Every man is called with sufficient distinctness, to give a prac-

tical direction as to what shall be his pursuits in life. It was

intended, and is necessary, that there should be a diversity of gifts

as well as of form and feature, and each is to engage in his work,

as of the ability of which God giveth ;
and the divine wisdom is

beautifully manifested in the adaptation of this law to the demands

.made upon it and the work to be accomplished. There is no more

cause for apprehension that a greater number of persons will be

called to be farmers, mechanics, ministers or statesmen, than their

several interests require, or than there is in the law which governs

the proportion of the sexes. The great difficulty we have to con-

tend with is, that some departments are over-crowded by those

whom God and nature intended for other spheres. It is be regret-

ted that so many cherish the idea that they have a genius which

will enable them to successfully engage in any and every depart-

ment of life's callings. The partial success which is sometimes

obtained in violation of this law, can only be regarded as an

earnest, or prophecy, of what they might have been had they been

true to themselves in obeying this law of their being.
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It is more difficult than we at first ma}' suppose to estimate the

comparative value of our great material interests. They are so

intimately interwoven with each other, that we cannot easily

determine when one commences and another ends. It has been

said that agriculture, manufactures and commerce, are the three

great pillars of our national interest. Commerce has done so

much to advance civilization, universal brotherhood, and Christian-

ity itself, so much to develop the material interests, and to stimu-

late the arts and sciences
;

it has furnished so fruitful a field for

enterprise, aad can point to so many brilliant examples of individ-

ual success, that it presents strong claims fur pre-eminence in a

a comparative valuation of the great branches of human enterprise,

and yet commerce, without manufactures and agriculture, could

have no existence.

Contrasting the condition of some degraded, uncivilized tribe,

where the products of human skill are but little in advance of the

teachings of instinct in the brute creation, with the inhabitants of

more favored lands, where art and industry have been stimulated

to meet the demands of a higher civilization, we find so wide and

striking it difference—a difference extending to the physical, intel-

lectual and moral development of these two branches of the human

family, that we might for a moment be led to claim- preeminence
for manufactures. But manufactures are largely indebted to the

facilities afforded by commerce, and without agriculture, as a

foundation on which to build, they dwindle into insignificance or

perish altogether. Shall we claim, then, as a natural consequence,

the highest place for agriculture ? We can hardly do this when

we remember that we cannot have a single agricultural implement
without the aid of manufactures, and although literally we might
chum for it a separate existence, without the aid of manufactures

and commerce it would not be worthy the name.

There would seem to be no great preeminence or post of honor

in these three great primary divisions, which, in an important

e, may be claimed as the foundation for civilization and human

progress. Each is so far dependent on the others as to preclude

the idea of a separate existence for itself. But time and the occa-

sion will not admit of s*> wide a range, and I shall confine the

further discussion of the subject to the consideration of agriculture

as one of lift's callings. A brief reference to the present standing

and progiess of* this great interest, will aid us in forming an esti-

mate of its comparative merits.
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The census of 1860 gives the area of farms in this State as

2,704^133 acres of improved, and 3,023,538 acres of unimproved
land

;
number of farmers 64,843 ;

farm laborers 15,865 ; making a

total of 80,708 persons engaged in this business
;
while the num-

ber engaged in manufactures was 34,419, of mariners and fish-

ermen 17,054, and the total of all occupations in the State 206,667.

These farms were returned at a cash valuation of $78,688,525,

with farming implements at $3,298,327, making a total of $81,-

986,825 ; being but $370,525 less than one-half of the valuation of

whole State. My original intention was to presentfin connection

with these statistics, a statement showing the comparative increase

of our principal material interests, but there are not sufficient and

reliable data available in connection with agriculture, on which to

base such a statement. It might be given for a single decade, but

to be of practical value it should extend over a much larger period.

It must be conceded that great advancement has been made in

the practice of agriculture and that it occupies a very prominent

position among our great industrial interests and yet by far too

great an extent, this has been accomplished by the natural and

inherent advantages and necessities of the case, and on the drift-

ing principles rather than by the intelligence, enterprise and

progressive spirit with which it has been prosecuted.

In this connection I ask your attention for a moment to what

has been accomplished in other departments. Our commercial

marine in 1861 was second in rank in the extent of its ocean

tonnage, while we were acknowledged superior to all other nations

in the science of naval architecture and in the efficiency of our

mercantile marine. And in this respect Mafhe stood in the front

rank of the States. From very small and feeble beginnings our

manufactures had attained in 1868, as shown by a carefullj pre-

pared statement made by direction of the Governor and Council to

an investment of $40,000,000 and the annual products to $81,-

287,695. At the organization of our State government, there was
not a mile of railroad within its borders, while the amount invested

in them to-day, amounts to $3,000,000 more than the original

valuation of the whole State. It is a proper and very important

question
—how did these enterprises attain to such marked suc-

cess ? It certainly was not by the drifting principle; by letting

things take their own course ;
but it was b}' earnest and persistent

efforts, it was by a combination of brain power with liberal and

judicious use of capital. The movers in these great enterprises
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scanned the horizon in all directions, and were thoroughly awako

to all the possibilities. Instead of a chronic dread of innovation,

they have been alive to the spirit of improvement, and progress

has been their watchword. They have not only desired, but they

have won success
; gold has flowed into their coffers and they

command the services of the strongest intellects and the best

executive talent in the laud. Success has given them position

and influence, all the more striking in comparison with the posi-

tion occupied by agriculturists, and not only has this extended to

to the acquisition of wealth and social position, but wealth, intel-

ligence and influence have given them political power and control

to a far greater extent than their numbers entitle them.

But how has it been with those engaged in agriculture ? While

there are exceptions, and we are happy in the belief that the

number is greatly on the increase, the great masses have been

governed by a different principle. To a great extent they have been

following the old and beaten track, with no liberal and far-seeing

policy. They have contented themselves with present acquire-

ments with but little thought for future possibilities. Improve-

ments and progress have been regarded in too great a degree as

innovations; science and taste have been too much ignored, and

joyous beauty and sentiment, regarded as at best but a weakness.

In the departments of theology, law, medicine, commerce,

mechanics and the arts and sciences, men are educated for these

particular, callings, and whatever will aid their successfully

engaging in them is freely given, and when the advantages
afforded by our own country are exhausted, foreign travel and

schools are added to give the finishing touches. But how many,
think you, of the more than 80,000 engaged in agriculture in this

State, were dedicated to, and carefully trained for this great
work? While a horse for speed and a human being for a prize

fight, must receive the most thorough and careful training, our

young men are expected to take agriculture in the natural way as

they would the mumps and measles. Cases have doubtless come

under your own observation, where the fanner has given his children

the best advantages for education within his reach, with the desire

and expectation that they^would engage in some other calling; or

if his means have not been sufficient to educate them all, has

selected the most talented and promising for other callings, leaving
the dullest and most ignorant to follow the plow.
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Five year's experience as a member of our State Legislature,

has convinced me that it would have been impossible to secure

the necessary appropriations for our industrial college, had it

depended solely upon the members from agricultural districts.

In a great measure it was accomplished by the votes, and the

earnest and persistent efforts of members from cities and larger

towns.

There is, in other departments, a professional pride, a spirit of

enterprise, an earnestness of purpose, persistency in overcoming

obstacles, and faith in the success to be achieved which is in

striking contrast with that manifested by farmers as a class, and

it is these characteristics, in connection with superior training,

which has enabled other professions to achieve greater results.

Before passing to another division of the subject, I wish to

present a few incidents which have fallen under my own observa-

tion. I am aware that they are very simple, but they illustrate

the peculiarities to which I have referred
;
and there is not prob-

ably a person present, who could not duplicate these cases, many
times, in their own acquaintince.

A piece of woodland in the form of half a circle, was owned by
two parties, the division line passing very nearly through tha

centre. This was cleared of wood, and after a few years the

ground was broken up on both parts at the same time, planted for

several years, and at the time to which I refer, was ready to be

laid down to grass. It was in those terrible days of financial

distress which followed the eastern land speculation. Leaning

over the division fence, these two neighbors exchanged friendly

greeting, and naturally talked of their affairs. The one who was

in the best pecuniary circumstances regretted that he had not

grass seed to sow with his grain, adding that it was ny use to

talk, the times were so hard he could not spare money to buy
seed. The other thought he could not afford to lay down his land

without seed, and by some means he must have it. The next

year one side of that division fence was a miserable crop of sorrel,

and small at that, on the other as bountiful and beautiful a crop of

clover as ever gladdened the heart of husbandman. Although but

twelve years of age at the time, that lTiorjiing's conversation and

the marked results which followed, made a deep impression on my
mind, it set me to thinking, induced habits of observation, and

was the primary cause which led me thirty-seven years afterward,

to attempt an agricultural address.
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. About six years ago, a Portland merchant purchased a farm and

removed to it, six miles from the city. That was before farmers'

clubs had attained their present prominence. Enthusiastic in his

new calling, he thought it would be both pleasant and profitable if

tho farmers in the vicinity could be brought together for a general

interchange of views in connection with their calling; notices

were posted for such a meeting. To guard against the possibility

of a failure, he made it a point to see them personally, explaining

the object and soliciting their attendance. Now mark the result.

There were present, the minister, the physician, the only members

of the so-called learned professions in the place, the merchant, and

the boy who had charge of the hall, these four and no more.

A gentleman in a country town where there was a little neigh-

borhood of persons, was much interested and quite successful in

cultivating a vegetable garden, but was obliged to perform the

labor outside of his regular business hours. His garden became a

central point where these few neighbors gathered for friendly chat

and gossip after their day's work. They watched the progress of

the work, and from time to time expressed deep interest in this

garden in particular, and for gardening in general, and each

solemnly avowed that they would like a garden and would have

one of their own, if they only had time to attend to it
;
but I sup-

pose that to this day they have not been able to apprehend the

fact that the garden in question was cultivated in the spare

moments which they suffered to run to waste.

I will also tell you of a farmer neighbor of mine, a kind, genial

man, but narrow in his views. Ilis wants were simple, and his

land being remarkable fertile, he made a comfortable living. I

remember distinctly a conversation we had in regard to farming.

After dwelling at some length upon the degeneracy of the times,

and the new fangled notions about farming, to give a point to his

moral, he said with a tone and expression in which contempt for

the system and pity for his misguided neighbors seemed strug-

gling for the mastery, "There are the Roberts', they are spoiling

their farm by putting so much of this compost on it."

In our second division we shall present some reasons why agri-

culture has not taken a more prominent position in this State.

The great lumbering interest has absorbed a large amount of the

labor and industrial energies of our State, diverting them from

other branches of industry. Agriculture has specially suffered in
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this direction. Let me give you a simple illustration which came,

under my own observation. For twenty-#ve years I resided on_

the line of road leading
1 from the three great manufacturing points

on the Saco river to Portland. Before the opening of the York

and Cumberland Railroad, the large amounts of lumber manufac-

tured at the places was carried to Portland, a distance of sixteen

miles, on teams. A large number of the people on the line of the

road, and even three and four miles off the line, were engaged in

this work
;
there seemed to be a deep, almost excited interest

with these men to engage in this business
; many of them neg-

lected their farms, worked hard, made a comfortable living, but

few of them did more, and some less, and in a majority of cases,

there was no improvement made in property, and no increase in

wealth, as the result of this severe and protracted toil. With the

opening of that road, all this passed away ;
more attention was

given to the hitherto neglected farm, and in a few years there was

a marked improvement in their financial affairs.

During an excursion made to the lower part of our State a few

years since, I was painfully impressed by seeing the workings of

this system on a more extended scale. Small homesteads had been

cleared, but there was no appearance of interest or heart in the

work. The owners were employed in lumbering, not as princi-

pals, but in the employment of others, and it was painfully evident

that no foundation for present or future wealth was being laid.

And it must be borne in mind that the cases of individual success

in connection with this branch of industry, which have so dazzled

the mind of the masses, have been confined to a small number. A
very large proportion of the men engaged in this business occupy*
subordinate positions, they are simply laborers at so much per

day or month. Their is but little opportunity for increase or

development. The young man of twenty- five is better able to

perform the labor which entitles him to his thirty or forty dol-

lars per month, than the man of fifty years ;
and if he succeeds in

providing a simple home and comfortable support for his family,

it is all he can hope for duriug the best years of his life, while in

agriculture the young man who takes up a section of new laud,

and for ten or twenty years struggles hard to supply the wants o

his family, finds a steadily growing compensation, and in many
cases a competency in the increased value resulting] from the

development of his farm.
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Another reason is, the generally received opinion that our soil

and climate cannot successfully compete with other States. This

objection has been so often and so persistently urged, that we
have too nearly accepted it with hardly a question of its truthful-

ness. The result has been a feeling of despondency in regard to

this great interest, and the diversion of large numbers of our

young men to other callings or driving them to other localities

supposed to be more favorable.

This is an evil of so great magnitude, and has done so much to

hinder the increase and development of our State, that I ask your

careful attention to some facts, collated from the reports of the

agricultural departments of the United States for 1870. I have

taken the five largest crops, viz : corn, wheat, oats, potatoes and

hay, comparing the yield per acre, and the value per acre, with the

other New England States, and then with the six States outside of

New England which grow the largest amount of each particular

crop, with the following results :

CORN.

New Hampshire,
"
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WHEAT.

Maine, averagi

New Iliirnpshire,

Vermont,

Ma saohusett3,

Rhi rle Island,

Conaecticut,

"14 8
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HAY.

Maine, average yield per acre.

New Hampshire,
" "

Vermont,
" "«

Massachusetts,
" "

Rhode Island,
"

Connecticut,
"

'J

Av. yield per acre for New England States,

Maine less than average yield,

.80
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The average value of the nine principal crops in all the States,

viz: corn, wheat, oats, barley, buckwheat, potatoes, tobacco and

hay is $18.71, being* 84 cents per acre short of the average for

Maine.

It will be seen by these comparisons, that Maine is ahead of the

other New England States in the yield and value per acre of her

corn crop, and that she is but one and nine-tenths of a bushel per
acre short of the average yield of the six largest corn growing
States in the Union, and exceeds these States' in the value of this

crop $23.26 per acre.

The wheat crop in Maine falls short of the average for New

England, one and seven-tenths bushels in amount, and $1.31 per

acre in value, while it exceeds the average yield of the six largest

wheat States outside New England two and four-tenths bushels

per acre, and $14.00 per acre in the valuation.

The potato crops of Maine exceeds the average for the New

England States in both yield and value. It exceeds the average

yield of the six largest potato growing States outside of New

England, and $24.80 per acre in valuation of crop. She is twenty-
three hundredths of a ton per acre short of the New England aver-

age in yield of hay, and $6.94 in value, forty-four hundredths of a

ton per acre short of average for six largest hay growing States,

and exceed these States two cents per acre in value. She is three

bushels per acre short of the New England average for oats, and

two dollars per acre in value
;
three bushels per acre short of the

average for the six largest oat growing States outside of New

England, but exceeds theui in the value per acre, $5.42.

In the nine principal crops grown in the United States (leaving

out cotton as being more of a local crop), Maine exceeds the

average value per acre 84 cents, and by the returns for 1870

exceeds twenty-six States in the average per acre of her crops,

and is surpassed by only ten States.

These statistics will probably surprise all who have not pre-

viously investigated this subject. It is true we have not taken

into account the fertility of the soil, and the greater facilities with

which crops may bo grown in the western States
; nor, on the

other hand, have we attempted to estimate the peculiar character-

istics which go to make up the glory and beauty of New England
life. It should also be remembered that so severe have been the

drafts upon the native fertility of that Western soil,, that its occu-

pants will be driven from necessity to adopt more laborious forms
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of cultivation and more costly fertilization, thus repeating the

experience of the farmers of New York and Ohio, who formerly

looked upon their soils as inexhaustible, but have since learned

their mistake.

A careful consideration of the facts presented must satisfy us

that we have been in error in under-estimating our advantages in

comparison with other States. We may labor under some disad-

vantages, but these in some form are common to all. The great

law of compensation applies to this as well as in other directions.

These statistics deserve the most careful attention from agricul-

turists in our State. Especially should they be studied by those

who contemplate leaving Maine for other localities supposed to be

more favorable. •

To one point in this connection I would call your special atten-

tion. I suppose the most inveterate grumbler would hardly think

of objecting to our soil and climate as not being adapted to the

cultivation of grass, the importance of which may be seen from

the fact that for a series of years the hay crop alone has been

about two-thirds the value of the entire crops of the State, exclu-

sive of the important interest of grazing, on which the products

of the dairy and the growth and improvement of stock is very

largely based. And yet the statistics presented show that Maine

is not only short of the average for New England, but all the

largest hay growing States. There is, it seems to me, no neces-

sity for this. With skill and energy equal to that which the mer-

cantile and manufacturing classes bring to bear upon their busi-

ness, this crop maybe doubled, and when this is accomplished,

you have placed Maine in the very front rank of agricultural

States.

A third reason may be very briefly stated. Agriculturists as a

class do not sufficiently respect themselves and their calling, and

do not make that preparation for its duties which their importance

demands. The natural result is, the failure to sustain so high a

position in the social, financial and political world as members of

the mercantile and learned professions, for neither individuals, nor

classes of men, can command the respect of others if they fail to

respect themselves.

In the third and last division, I shall speak of the position that

agriculture should assume as one of life's callings, and how that

position is to be secured. As already shown, the investment in

farms and farming implements, is one half the total valuation of
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the whole State, and the number of persons engaged in agricul-

ture, is nearly equal to that of all other professions united. The

number engaged and the amount of capital employed entitles

them, all things being equal, to the highest position in the social,

financial and political world.

There is no necessity because a man is a farmer, that he should

be an ignoramus; the boy who is to be trained for agricultural

pursuits is entitled to as careful and thorough an education, as in

the case of other professions. And the very nature of his calling

is favorable to life-long investigations and attainments in scholar-

ship. I do not wish to be understood, that all boys designed

for this profession can and must be "
liberally

"
educated, in the

common acceptation of the term, but I do most earnestly protest

against the prevalent idea that they/of all others, can afford to be

ignorant. There is no necessity because a man is a fanner, that

he should be coarse and vulgar in his tast< s, with no love for the

grand and beautiful Is not the study of nature better adapted

than other studies to develop our tastes, and enable us to discern

beauty, order, proportion and symmetry? And who is brought
into such intimate communion with nature in all her visible forms

as the farmer? With no sympathy with any sickly sentimentality

in this connection, I protest against the farmers ignoring taste

and beauty and the cultivation of his finer faculties. If he would

develop these powers, if he would surround his home with trees

and flowers, and cultivate in his children the spirit of gladness
and beauty, how richly would he be repaid by the blessings which

would be showered upon him, and how precious would be the

remembrance which his children would carry with them from such

homes as these.

There is no necessity because a man is a farmer that he should

be poor. It will not be in his power to amass such immense

wealth as individuals in other pursuits have occasionally done.

But it is within their reach, as a class, to become more generally

independent and wealthy than any other professions. As an illus-

tration of what can be accomplished with only common advan-

tages, I had marked some cases given in the United States

agricultural reports to be used in this connection, but finding my
lecture extending to such length, they are omitted.

There is no necessity because a man is a farmer that he should

occupy an iuferior position in social and political life
; but, on the

contrary, there are the strongest reasons why, as a class, they
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should boa power in these directions. If to numbers they add

intelligence and enterprise, how can it be otherwise, and where

does social influence and political power so properly belong-, as

with those who own and cultivate the soil ? If true to themselves

this class may become, in the noblest and truest sense, the

aristocracy of the land, the conservatives of the liberties and

highest interests of the people. In treating- of the position which

this calling should occupy, and how that position can be secured,

I have merely hinted at what should properly be elaborated in a

lecture by itself.

The necessity laid upon us, if we would lift this calling to a

higher plane than it now occupies, calls for a higher standard of

general intelligence, and for the awakening of professional pride

and enthusiasm. It calls for business enterprise and a greater

earnestness of purpose^; for a more courageous and reliant spirit,

for stronger faith in its possibilities, and for a deeper sense of the

honor and dignity pertaining to it.

Pres. Allen*. I can only speak in the highest commendation of

the lecture, because it brings before our minds these great truths

of the importance of the calling of agriculture, and the necessity of

intelligence in this department. One cause why agriculture as a

calling has not assumed its true position, and the influence and

respectability which is due to the calling, is this, simple fact : Men

have influence not according to their usefulness, but according to

their intelligence. A person may be good but, comparatively,

without influence, for goodness is one thing and influence is an-

other. Now that influence will depend upon intelligence, and

intelligence demands culture. Brain power will not be developed

without use of the brain, nor will the brain be used effectually unless

it is educated*. And the thought, the falsity that there is no special

intelligence required to make a good farmer, no special brain

culture, 'no education to develop mental power is required to make

one successful in agricultural' pursuits, has been one of the great

reasons which has depressed farming in Maine. Suppose jou had

a flock, or herd, and should sell off all the choicest young from that

flock or from that herd, I ask, how long would it be before you

would have a poor flock and a poor herd? And I ask, if you drive

away from the shepherds all the noblest young men, how long will

it be before you will have a poor parcel of shepherds ? Now just

as sure as you put such a seal of disapprobation upon agricultural

pursuits as to imagine that it does not require intelligence, you
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drive every enterprising young man out of the employment. They
will not engage in an employment that does not require intelli-

gence and superior mental power; but let the impression once

prevail in the community that intelligence, culture, educated mind,

is just as necessary for success in agriculture as it is in law, in

medicine and theology, then the farmer will have just the influence

which he deserves in the community.

Adjourned.

SECOND DAY.

The Board assembled at 10 A. M.

The President. I am happy to know that there is present with

us a member of the New Hampshire Board of Agriculture. We
would be glad to hear from Mr. Lawrence of Rockingham County.
Mr. J. F. Lawrence. It would be in v,ain for me to attempt

fully to express the pleasure I enjoy in being able to attend your
session. I know well the arduous character of the labors which

surround you from my own experience as a member of a similar

Board in a neighboring State
;
and that the unfortunate circum-

stances preventing a larger attendance at this time must be very

depressing.

I desire especially to express my satisfaction at the part which

your Agricultural College students take at your sessions
;
and my

gratification with their proficiency and the excellence of their

training. But the contrast to me, as an inhabitant of the Granite

State, with our own, was not pleasant. I have never soon the

students of our college except once when we had a meeting at

Hanover, and then they were as dumb as the cattle in our fields,

and for the sake of arousing them 1 said I hoped I should never

come to the town of Hanover again to join with them in holding a

farmers' festival unless the boys should take part with us
;
that it

did seem, if there was any knowledge to emanate from that college

for the benefit of the agriculturists of the State, we were entitled

to it, and the boys were the medium through which it should

come. I said to them,
" Now when we shall come here again and

commence holding meetings over the State of New Hampshire,
let me suggest this as a topic upon which the college boys shall

give an essay, and I will give a premium for the best, and that is,

' The producing power of the 6oil and how to increase it.'
" And

now it does seem, after the exhibition I saw of your boys, that

you are not hereafter to depend alone upon your farmers, old and
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touti 2;, but that at your future meetings these boys come up from

that institution, learned enough to instruct the farmers of the

State, who shall tell us how to make the soil of Maine produce

more than it has in the past. There is one other topic to which I

will allude, that is in regard to the feeling of despondency which

has prevailed. When we organized our State Board of Agricul-

ture in New Hampshire, we issued an address to the people of the

State, and prominent in that address was this idea : we must

commence the work of making the farmers of New Hampshire

stick to their hillsides, and I was the only member of our Board

who refused to sign that address, and I refused because I did not

believe in it then, and my experience has not led me to believe in

it to-day; because I have learned this, that farming on good land

pays, but farming on poor land never did pay and never will pay.

And now if you will go over New England, you shall see what

you will see still further developed, the good land being divided

and subdivided, and homes made there more thickly, and the poor,

sterile portions of New England given up to forests, which is its

best use, as they are becoming more and more valuable. As I

have travelled over some sections of your State and many of my
own, and have seen homes being erected upon land so poor that

they never should have been erected, it has filled me with sorrow,

because I know, from their distance from markets, from their poor

soil, steep hillsides and rocks, and from all the disadvantages under

which they labor, they can only stay there
; they cannot live, and

they cannot enjoy the advantages that they should enjoy. They

will be poor themselves and raise up children poorer than they are.

If I need to bring anything in proof of this, I would take some

favored section of my own State, where agriculture is the princi-

pal business, where every town gives evidence of thrift and

wealth, yet where the people are agriculturists to-day and have

been made prosperous from the fertility of the soil and the advan-

tages of location. In that fertile soil they have been able to

raise fifty bushels of corn to the acre, while the man I first depicted

has been unable with the same exertions to raise more than fifteen ;

and this has made one set rich, and growing richer, and the other

poor and growing poorer. I submit, if there is any duty which

this Board of Agriculture owes to this State, it is this : to urge

your farmers to stay in Maine, because it is a noble State, and

you have enough good land here to maintain, not only your pres-

ent population, but twice that. But, sir, policy and good sense
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dictates, that your fertile valleys and beautiful lands, of which

you have plenty all over your State, shall be divided and sub-

• divided and filled with happy homes
;
and it is also part of your

duty to urge your people to cultivate only such land as will pay
for cultivation.

Mr. Lucas. I feel that there is great force in the last remarks

of the gentleman. I have seen much of the evil, and will mention

a single instance in illustration : In 1847, a friend of mine moved
into the town where I lived and bought a farm which he purchased
for three hundred dollars, including land, a comfortable house aud

an ordinary barn. It was very stony. When you removed the

first tier of rocks a second just like it lay beneath, and when that

was removed there was a third. It was imich like a portion of the

land in eastern New Hampshire with which 1 am acquainted. I

told him that he might work there year in and year out, and

although he might not grow any poorer, he never could grow any
richer there. Finally I went so far as to say to him, (from the

fact that he was a connection, and what I was going to give biui

was only giving to another part of my family,) that if he would

sell it and quit, I would make up his loss. He did so and pot
himself on an average farm where he succeeded well and made
himself considerably better off than the average of farmers. If he

had remained there he never, probably, could have been worth a

dollar made from the farm. Too many of our farmers are of that

character.

Another thing ;
too many farmers are content with poor horses

and too poor stock generally. Only a small proportion of the

horses pay a profit on their keeping and raising; one third of them

are worth more than all the rest; and we keep more than we ought
to. As lor their cattle, our farmers, or too many of them, grow
them of such appearance, character and size, and put them into

the market at such an age, as to lose the greater part of their cost;

whereas another grade of cattle, treated differently and matured

properly, might have been put into the market at paying prices.

There is another thing that our farmers ought to understand
; that

is, that they do not cut their hay early enough by two or three

weeks. I was in Aroostook county this Fall; I left Orono the 7th

of August, and when I got up there they were just in the middle

of haying, and they continued it until the 23d of August;—and

there were hundreds of tons to be cut then. You all know what
that is worth. That accounts for the amount of seed we get from
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there. It falls off, and they cleanse it, get out the seed and give

it to us. That is their mode of farming to a great extent. An-

other idea that people ought to learn is in regard to pastures, that

they overstock them. And another, that highland grass for pastu-

rage is worth more than lowland grass. It produces more growth,

more milk, butter and cheese. They ought to learn that grass

and hay cured properly is worth as much to them as any possible

feed they can get. I make the assertion that all kinds of neat

stock will grow as rapidly and fat as -well and as fast upon the

right kind of hay as upon any feed that can be given, corn and

grain included. Every thing suffers in the same ratio that hay

does by not being harvested at the proper time. For instance,

grain made after it is out of the field produces flour worth fifteen

dollars ;
when the same grain stands two weeks later it produces

flour that is worth only eight dollars. In these things our farmers

are verily faulty. What can we say, and what can we do, to induce

them to do better ?

Mr. Folsom. We hear a great deal said about the raising of

stock and what to do with it
;
the raising of different crops and

what to do with them ;
and these are important considerations.

You do well to consider them, but there is one other subject I

would like to suggest for consideration ;
and that is, How to raise

fanners' sons and what to do with them? I think it worth while

for you to make some suggestions to farmers in regard to the

manner of rearing sons and what they should do with them and

how to induce them to remain on the farm. In my own training

a great mistake was made. I was nearly broken down in consti-

tution, when I was a boy, prior to the age of eighteen years.

Although I was the son of a kind father he was not always con-

siderate, and the result was, I was driven from the profession of

the farmer for which I was intended and which I might have loved.

It was the design of my father that I should remain with him, but

I had to seek some lighter occupation in which I might succeed ;

being satisfied that I never could succeed if I remained where only

bone and muscle and sinew were called into requisition. I make

the suggestion that this Board, if they should see fit, might take

it into consideration, and that it might be considered at farmers'

clubs. I am glad that it has engaged the attention of some of the

wisest and best minds, and that they have provided the Agricultu-

ral College, and that you have seen an exhibition, to some extent,

of the farmers' sons, and what is being done with them. I tHiuk
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that the subject is worthy of as serious consideration as the rear-

ing of horses and crops and what to do with them.

Pr.ES. Allen. There is a single point which might be alluded to

in this connection—the culture of small fruits. One little incident

may serve as an illustration. Visiting, not long since, an old

friend, the remark was made by- the lady of the house,
"

I wish

my boy could go to your college, but we cannot raise the money."

Said my wife, in reply, "you might cultivate strawberries and

send your boy." That remark the woman treasured up, because

she wanted her boy to go to the college. She had pride in him,

and she had confidence in me as an old friend. This Fall, that

boy made his appearance, and the mother told me, "the money
that sends that boy this term is all secured by the sale of straw-

berries, the cultivation of which your wife suggested."

The President. Those present would be glad to hear from Mr.

Lawrence some further remarks, more especially in relation to his

own methods of grass culture. Will the gentleman favor us with

his views?

Mr. Lawrence. I should have some hesitation in relating the

details of my own practice and its results so far from home were

it not that one of your Board has visited my farm and will corrob-

orate what I may have to say. Since being here, an intelligent

and observing farmer from Waldo county, has told me that in that

county potatoes and hay have been raised extensively for sale,

and that many farms have paid for themselves several times

over by the growth and sale of both these commodities. He tells

me also, that to-day the farms which had been devoted to raising

hay for sale are in much better condition than those from which

potatoes have been extensively sold. This was exceedingly grati-

fying information to me inasmuch as it corroborates my own opin-

ion in regard to the exhausting character of the potato crop, and also

that grass is the natural product of the soil. It was my fortune

at the age of twenty-four years, to come in possession of a very

good farm, by my father retiring to another. At that time I had

eome ideas of farming, because 1 hud always worked upon a farm,

and, although my father had acquired a competency, either himself

or through his father before him, I was satisfied he had not ac-

quired it at the present prices of labor, nor even at the prices paid

eight, ten, or twelve years ago ;
and having strong convictions in

regard to that matter, I decided upon taking charge of the farm

anc> to manage it in an entirely different way. My first step was to
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sell from the farm, at least two-thirds of the stock
;
and I have an-

nually sold since, two-thirds of the hay grown on the farm. That

course might not do so well here, because you may not be so

favorably situated to sell hay as I was then; but the raising of

grass will do as well for you here, and if the; grass does not.sell

you can feed it to your stock. In adopting this course I had any

quantity of advice from the citizens of the vicinity in which I

lived, and I had, most decided warning from my father, that such

a course would result in running the farm out. At that time we

had one field of fifty acres; another of seventeen acres, and

another of eight acres. The small fields my father kept to cut for

his horse and cow. The seventeen acres were sold, and there

was left to me the field of fifty acres. After continuing my course

of selling most of my hay for six years, and never buying a cord of

barnyard manure, and never but one car load of ashes, I am proud

to say that I succeeded in raising more hay from that single field

than my father ever raised iu one year from all his fields together.

The last year I owned it our county society offered a premium of

fifty dollars for the best cultivated farm in the county, I am proud

to say further, that after continuing the system of farming which

I have related to you, I received that premium. In arriving at

this condition of things I say also that I had made the farm profit-

able, because I avoided paying out much for labor. I had been

over the country considerably, and 1 had come to the conclusion

that our brothers in the West could raise corn and wheat there

much easier than we could here
;
and that our position as the

manufacturing section of the republic indicated the raising of grass

as the most profitable style of farming for us, and I turned my
attention to that.

My practice is to do most of my farming in the fall. I have

raised hardly a bushel of corn in my fieid, and have never raised

anything in mj' pastures. Immediately after cutting the grass,

and it is cut very early, in July if possible, I commence plowing,

beginning on my low land first and turn it over, and if it is very

low (as I have never underdrained) I plow it up in beds, harrow

and seed it down with an application of bone, Peruvian guano or

superphosphate. On my first farm, the one to which I more par-

ticularly alluded, I have never brought any manure and never but

one car load of ashes and nothing else but ground bone, Peruvian

guano and superphosphate. My endeavor has been to practice

economy and to make money in this way. In cultivating the first
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field and another farm of which I propose to speak, no man has ever

got on to a mowing machine or rake of mine but myself; and of

the plowing, first and last, seven- eigths has been done by myself
as plowman, and with a single teamster.

I
f
have arrived at the conclusion, after pursuing this course,

that with three hundred dollars judiciously expended in labor and

fertilizers in .August and early in September I can improve my
farm more and better than I can by consuming ^fifteen hundred

dollars worth of hay (at the price it has been for the last few

years) and applying the resulting manure in the ordinary course of

farming. That might be conclusive in regard to the first farm, if

you accept that. But after I received this premium it operated
as it might have done elsewhere. I put that farm into the market

and sold it at a round price and then I took another situated about

two miles distant, which I knew to be a good one, although it

was in worse condition than my first one. It had been treated as

my father's farm had been, by consuming all the hay and raising

hoed crops, until about ten years before I took it. At that time

the gentleman who owned it died and left it to his grandson who
tried to farm it. Four years before I bought it some men pur-

chased it to make money. They sold every pound of the hay and

did not turn a furrow or do anything except run the farm down.

When I first took that farm, four years ago, I put all the hay in

four mows, I think not more than sixteen or eighteen tons. The

same system that I practiced on my old farm has been practiced

on this, except that since the first year 1 have sold nearly all the

hay cut upon it. I have not received any premium upon this

farm yet, but this year I inaugurated a system of holding field days
in New Hampshire, and asked the farmers to come and see my
results upon the farm, aud they came, and we had a good, old-

fashioned time, which I hope will be kept up by the farmers there,

and which I hope will be inaugurated in this State. When my
friends of the Board of Agriculture and of the State Agricultural

Society, aud the agricultural editors with whom I am acquainted,

came and saw, they said,
" Mr. Lawrence, we have heard your

statements. We thought som< times you exaggerated a little, but

you have more than sustained yourself by the exhibition of the

farm to us to-day." I assure you that if I ever was proud in all

my life it was when taking these friends over the field, and then

showing them a barn of a hundred feet in Length as full as it could

comfortably he with hay.
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And having tried this experiment and proved its results upon
the soil of New Hampshire, which ia not so good as some that I

have seen in many parts of your State, I believe, in these days of

high juiced labor, the same system will do well for you. There is

one thing that 1 had for my advantage and which you must have

for yours. In both cases I farmed upon naturally good land,'and

if I have any advice to give it is this : never attempt to farm as I

have related unless upon good land.

If you have rToor land let it grow up to wood—at any rate don't

try to cultivate it with any expectation of making farming in

Maine profitable. Yon have good land enough, and that you may
have success with, if you will treat it as I have done.

The pith and substance of all I can say upon this matter can be

put in very few words—Manure is cheaper than labor—and in

Baying this I wish it to be distinctly understood that I am not

now speaking in the interest of any manufacturer of commercial

manures. I simply give you my experience, as a farmer, in the

treatment of grass lands.

One thing more I must mention which has been a wonderful aid

to me, and which may create a smile, but my story would be only
half told without it. I have placed great reliance upon the fertility

resulting from the decomposition of the sod turned over, and

which is the natural result of having the land full of witch-grass !

In some investigations made in western Massachusetts upon land

much like mine, there was found in no acre of a large field less

than thirteen tons of vegetable organic matter, such as roots and

the matter pertaining to the sod, which, if turned under would be

equivalent to manure and help enrich the soil.

My low ground is naturally herds-grass land
; upon that I gen-

erally put twelve quarts of herds-grass seed in the fall, and in

spring perhaps four quarts more. Observation would show if it

was needed and where to put it. But upon my high land I put
none at all. Year before last, the very first of August I plowed
four pieces of the highest land in my field, and a few days later

Hon. J. B. Lyman came up to see me with his family. He said,

"You have not seeded this piece." "No, 1 have fertilized it, but

don't intend to put any seed on it."
" What do you expect to

get?" "Grass, and I expect it from the witch-grass roots under-

neath." Five or six weeks afterwards he came up again and

went out to see this piece and had to hunt some time to find it.
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Qcestion. What amount of superphosphate do you apply to

the acre ?

Mr. Lawrence. A man should use judgment in regard to that.

If the main object is to get a catch, and the land was low and rich

enough to send the grass along after it was cut, I would put three

or four hundred pounds. If it was high land and not so rich, I

would put double that amount. I have experimented with Peru-

vian guano and ground bone, and while I have got the best results

from the superphosphate, I have had also good results from both

the others. I plow the witch-grass land six inches deep.

Question. Is your grass mainly witch-grass ?

Mr. Lawrence. My high laud is all witch-grass land.

Question. You sow no seed ?

Mr. Lawrence. None upon the witch-grass land It is a fact

that superphosphate and bone will bring in clover somewhat, but

I sow no seed on the high land. I think any one who has had

witch-grass during the last two or three years of extreme drouth,

will incline to the opinion that he don't want it out of his grass

field. I will further remark, that as you have listened to my state-

ment, it is my intention, if I live until another year, to continue

having farmers' field days upon my farm. And I assure you, in

return for the courtesy which your Board has extended to me,

when I have another field day I shall invite the members of the

Maine Board of Agriculture to be among my guests.

Secretary Goodale delivered the following address on

The Changes in Farming
;
which have taken place, and which

should be made.

We live amid constant changes. No truer utterance was ever

made than that, "the fashion of this world passeth away." Each

generation in its turn witnesses new conditions of life
; and, on

the whole—I am happy to believe—there is progress, and progress

everywhere. Agriculture shares in it; and if in agriculture pro-

gress seems to be slower than in some minor pursuits, is it not

easily accounted for on the wel} known principle that large bodies

move slowly ? Agriculture embraces a larger body of men than

any other. Its fields of labor occupy greater breadths than any

other, and to a considerable extent its votaries are isolated from one

another, and hitherto, at least, have received less mutual benefit

from each other's knowledge and assistance than those engaged
in other pursuits.

Yet progress is plainly visible. Progress towards knowledge,
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which properly used, is power; progress towards mental eleva-

tion, and toward relief from exhausting toil. Labor is desirable,

as well as honorable, for man is so constituted that he can neither

secure the highest enjoyment nor the greatest usefulness without

full and fitting occupation for both body and mind. It is no curse

to earn one's bread in the sweat of the brow, by healthful, pro-
ductive labor

;
—ratber is it an inestimable privilege and blessing.

It is only the toil which is so protracted and severe as to weary
the mind and unfit it for active exercise and healthy development
to higher uses, which is a curse.

Thpre is progress towards means and methods of fertilization,

and thus, toward better farm practice which must assist in restor-

ing a higher fertility to large breadths of land from which, in years

gone by, we have taken too much, or have restored too little.

There is remarkable progress towards economy of force.. Wit-
ness the improved implements of to-day and contrast them with

those of twenty or fifty years ago. How much more easily is

the hay crop secured with the help of mower and tedder and rake

and fork all moved by brute power, than when the hand scythe
the hand rake and hand pitchfork alone aided human muscles I

And how great also is the saving: of value in the crop as a conse-

quence of the ability thus furnished to have the work, done just
when it needs to be done !

Viewed from this standpoint there is a great deal which is

encouraging in what we see of agriculture in Maine ; and, were

there no other side—no other considerations to be taken into

account—we might possibly be content to have it go along at a

similar rate in time to come.

But there are other sides to the picture, and some which pre-

sent, on the surface, at least, a less flattering aspect. We see

our larger towns and cities increasing in wealth and population,
while at the same time, the rural districts are diminishing in

numbers, and their wealth, if not diminishing, does not keep

equal pace. With all the advantages which agriculture now

possesses which it did not formerly enjoy we see no rush into it.

These advantages—and they are both real and great
—have not

succeeded in making the pursuit popular and attractive. Young
men—sons of farmers, brought up on the farm, and familiar with

its labors and its profits, in large numbers, prefer to leave the old

home—and not to make a new one like it, but to engage in other

pursuits ;
and of those actually engaged upon farms, not only in
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Maine but throughout New England, we find a wholly undue

proportion above fifty or below twenty years of age.

No other feature of New England agriculture more attracts the

attention of thinking men at the present time than this depop-

ulation of our farming districts, and deservedly too, for it is

worthy of full investigation ; and its proper understanding I

believe to be fraught with deeply instructive lessons.

Not a few see in it evidence of the rapid decline of the agri-

cultural interests. Such are ready to conclude that if we would

avoid extinction as a people, we must in the future, look solely

to our ice and our granite and other rocks, and to the utilization

of our water power by artizans who shall be fed upon western

grown food transported hither by railroads, and permit our fields

to revert to the production of wood and timber.

The press occasionally utters lamentations over this factf as sad

in their tone as those of the doleful prophet of old, and if they are

not quite so long drawn it may be only because, in this fast age,

people will not stop long enough to read editorials of tedious

length, but belt their mental food after the style of a railroad din-

ner—" Ten minutes for refreshments V
The fact is not to be denied, that, as a general rule, the popula-

tion of agricultural districts throughout New England has been

diminishing rather than increasing for the past ten years. The

census returns testify to it, and w e can see it for ourselves.

But, for one, I do honestly believe that there is something in it

besides cause for despondency, and that good leasons exist why
the popular interpretation of this phenomenon should be greatly

modified.
m

Let us pause here for a moment in order to ascertain if the

diminished numbers in these districts is accompanied with a cor-

responding diminution of yield, and by depreciation in the value

of farm property. If we examine and compare the figures given

us in the eighth and ninth census returns (for 1860 and 1870 respec-

tively) relative to agriculture in Maine, we shall find that the

number of so-called
"
improved

"
acres, (though I think many of

them would "improve
" faster if allowed to grow up to wood aud

timber) has inci'eased during the past ten years about eight per

cent, and while I cannot deem this to be matter for so great con-

gratulation as it would be to learn that fewer acres were more

highly improved, it may yet be taken as an indication that our

farming lands are not being deserted. If we compare the cash
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valuation of the farms of this State we find a much larger increase—
not less than thirty per cent. This is an advance more than twice

as great as the premium on gold, and therefore indicates an in-

crease not due to depreciation of currency. If we compare crops

we find differences which may be partly due to differences in

seasons and therefore less conclusive. There is some falling- oft'

in oats, corn and barley, with increase of hay, potatoes, peas and

beans, wheat and buckwheat, and a large increase of market garden

products. If we look at domestic animals we find fewer working
oxen and more horses,—and it is worthy of note here that the

substitution of horse for ox labor has everywhere been taken to

indicate advance in practical agriculture. We find about six per
cent, fewer milch cows, in numbers, but if we could get at the

facts, we should doubtless find an increase in the milk yielded by
them. We find somewhat fewer sheep but more wool—more in

the aggregate and more per head
;
and if we could know the whole

truth we should undoubtedly find a much larger increase in their

money yiejd from mutton and lambs for the table. This is strongly

indicated by the fact that, notwithstanding western competition,
these same ten years witness an increase in the value of slaugh-
tered animals of no less than 86 per cent. I therefore aver, upon
the best evidence which is attainable, that the diminished numbers

engaged in agricultural pursuits among us during these years, is

not followed by diminished production nor by diminished value cf

farm property.

Rightly interpreted, then, what does this abandonment of the

farm by young men mean? How -came it to be?—and what are

its lessons ? Are they led away by visionary hopes, destined

never to be realized but leading only to disappointment? or is it

for reasonable cause ? Surely they are entitled to perfect freedom

in the pursuit of happiness, competence and wealth. If it is really

better for some of them to leave the farm, we should bid them God

speed ;

—if it is better for them to stay, we should do all in our

power to enlighten their views, and to disabuse their minds of

illusory hopes.

To arrive at an intelligent understanding of this matter we need

to inquire into its causes, to trace its rise and progress, to notice

whither these young men go and what they do. It is necessary
also that we clearly comprehend what is, and what is not requi-
site to successful agriculture, and this opens up an immense field

for investigation. Neither its culture nor its harvest is the work
22
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of an hour
;

it would require a series of hours to lay before you
results after they were fairly garnered.

My aim now is a far humbler one. It is simply to call your
attention to some of the salient points in the case and to offer a

few suggestions which you can follow into detail at your leisure.

At the outset I would remark that probably very few of us

realize sufficiently how great are the changes which have passed

upon us— as a community—within the last dozen years. Al-

though not so upturning and radical throughout the North as they

are at the South, where besides many others, the status of the

laborer has changed from that of an unpaid chattel slave to that

of a wage-receiving freeman, these changes are nevertheless very

great and they have effected astonishing results.

With the advent of war large numbers of able-bodied men were

called from peaceful pursuits to take up arms. The ranks of

producers were thus greatly thinned
;
but consumption of food

was not only maintained but increased by all the waste and loss

incident to war. It was inevitable that the price of products

should be rapidly enhanced. The wonder is that the demand

should have been met at any price by the few producers who
remained to labor. How was it accomplished ? In very large

measure that demand was supplied by the aid of labor-saving

implements. In four years time old ones were perfected, new

ones were invented, and both old and new were manufactured and

bought and introduced to use in aid of production in unparalleled

numbers and to an extent which could only have been accom-

plished during many years of peace. By their aid men past bear-

ing arms, or otherwise not " able-bodied
" with the help of lads as

yet unripe for the hardships of warfare were enabled to feed their

families at home and their kinsmen in the field. After a time the

war ended, and with returning peace many returned to their

homes, but they returned to find the demand for farm products

pretty fully supplied ;
and more production without increased

demand, and with abated loss and waste, necessarily brought about

a fall in prices. Thus we see that the very instrumentality upon
which we have prided ourselves as the greatest help in practical

agriculture has been the means of rendering unnecessary, for

production, the labor of a vast army of able-bodied men.

Meanwhile an enormous amount of money, or what passed for

money, had come into circulation. It was possessed, not only by a

few in large amounts, but in sums of a magnitude wholly unaccus-
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tomed before that epoch, by immense numbers of the people. The

possession of the means ed to the gratification of numerous wants,
and to indulgence in numberless luxuries never before thought of.

The demand for these, including, as they did, the products of the

whole circle of industrial and artistic pursuits, enabled the men
who suppled those wants and those luxuries to pay rates of wages
to all who assisted them altogether beyond what the farmer could

afford to pay for work at the diminished prices which his products
commanded. Thus it was that wages, greatly enhanced as they
were during the war, did not fall off with the cessation of war's

demand. They were sustained by new demands called into being

by the simple fact that the war gave means to thousands upon
thousands to pay for what they never before dreamed of "owning
or indulging in. The element in this unprecedented condition of

things which is to be regretted is, that the new demand came to

exist in consequence of an abnormal abundance of money, or of a

substitute for money, to buy with
;
because it did not come by a

more gradual and Jiealthy development. of productive industry.
The sad truth is that it came of borrowing, it came about by antic-

ipating future earnings, by spending to-day what must be earned

to-morrow—and pay day must come and will come—some time.

Far be it from me to intimate that it was wrong or impolitic to

do as we did in incurring the debt, or that we did not get our"

full money's worth for all which was spent, and what is of greater
value than any amount of money besides, a united country,

together with the establishment of the principle of national sov-

ereignty in all its scope and force. In the emergency that was

upon us there was no help for it, and it is, beyond all calculation,

better for us to-day than if we had done otherwise, but it is well

for us, nevertheless, while enjoying the priceless blessings which
we do, to remember that the bills are not all paid yet.

But with such unlimited call for labor all around us, is it to be

wondered at that our young men should seek avocations and em-

ployments which yield larger remuneration than does the farm

under existing circumstances ? I can neither see in it anything

surprising, nor, in this aspect, anything to be regretted. For the

very first requisite of a successful agriculture, in an advanced state

of civilization, is markets. What it wants, most of all, is demand
for what it produces. Not a feeble call for a little to be paid for

from lean purses, not a loud call from peoples so distant that the

half or three-fourths or nine- tenths (as has sometimes happened)
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must needs to go to pay freights, commissions and greeds of mid-

dle-men, leaving- only a small fraction to the producer, but a home

demand—from full feeding artizans—a call followed up by a tender

of the products of a day's industiy in the shop or the factory for

the products of a day's labor on the farm. It is to Home markets—
to meeting the demands of other home industries—both supplying

mutual wants, that the farmers of Maine must look for temporal

prosperity. In this way alone can we reap the full benefits of

division of labor where each works to advantage, at the pursuit

which he best understands, is best fitted for, loves best, and is

most successful in.

Let us never forget that increase of consumers creates demand,

that increase of production beyond demand reduces the prices of

products. Who among traders or mechanics desires an increase

in the number of his competitors in the same business? Not one.

Why should farmers desire it?

It is matter for hearty congratulation that this pressing need of

agriculture has come to be generally recognized among us, and

that efforts are not wanting to create Home Markets. The "
dog

in the manger" policy which prevailed in this State a generation

ago, when the cold shoulder was given to those who were then

willing and anxious to come in, and bring capital, and develop our

natural rerources, has goue by, let us hope forever. Our prede-

cessors seemed to be afraid of capital, looking upon it as a

monstrous engine by which they might be reduced to vassalage.

They little realized that capital is simply the accumulated fruit of

labor, or perhaps more properly labor preserved, labor concen-

trated, packed up or salted down and put in a form in which it

can be kept and moved from place to place and used where the

needful amount of fresh labor could not be had. It bears some

analogy to the hay which you store up in your barns to use when

and where green, undried grass cannot be had. We now see that

if capitalists will come among us for the purpose of making their

money grow and yield satisfactory returns for themselves, the same

money must be productive for our uses, as well as for theirs.

Capital cannot be utilized and made productive without additional

labor—fresh labor—and this labor we furnish and reap the benefits

of. If our noble water powers are to be harnessed and put to

service, more stone must be quarried, more brick must be made
and burnt, more buildings for working in, more for storage, more

to live in and more to trade in, must be erected. More mechanics
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must be permanently as well as temporarily employed ; and all

these are the customers of the farmer—not his competitors.

If we can have plenty of such customers what matters it if the

Western States continue to supply them with a portion of their

corn and flour and meat? Can we not sell enough of potatoes

and beets and onions and cabbages and turnips and hay and milk

and butter and cheese and fresh beef and fat mutton and lambs and

poultry and eggs and garden vegetables and fruits and a thousand

things, which, if those beyond our borders attempt to compete in

at all, it must be at such disadvantage that we are sure of fair

returns for home productions ? There are not a few articles, and

they embrace nearly all the most remunerative farm and garden

products, which our farmers can always furnish, if they will set

themselves to do it, any of which find, in their weight, or bulk or

perishable nature, protection enough to insure reasonable profits

from their judicious culture. They are protected by an enactment

of the Most High in his providential arrangements
—a tariff which

neither Parliament, nor Congress, nor the People themselves can

repeal, nullify or tamper with.

A diversified agriculture and horticulture, such as large home

markets would create, would furnish far greater security against

bad seasons than does our present method, for it would necessitate

a higher and deeper, a better and richer culture, and this of itself

is a pretty good insurance against such casualties. How was it

last yearlmd the year before when the drought pinched severely ?

Was it the deeply cultivated, well enriched fields which suffered

most? Nay, verily!

It is by virtue of home markets that the agriculture of Great

Britain has come to be what it is—the best in the world;—and not

mainly by reason of naturally rich land, not because of the pos-

session of great breadths of unexhausted prairies, ready to give up

their virgin riches to little and careless culture, with no thought

for manure. Not at all. It is her home markets which enables

her to expend abundant labor, and to send to the ends of the earth

for fertilizing substances, and not only for what is to be directly

applied to the land as manure, either before or after undergoing a

process of manufacture; she imports also vast quantities of con-

centrated cattle foods, primarily" for the manufacture of milk and

meat, and incidentally to increase fertilization.

Englishmen, of all men, are most eloquent in setting forth the

beauties and benefits of free trade. When they attained to such
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great light does not appear so clearly as that zeal in disseminating

it began to appear alter so great progress had been made in manu-

factures as induced a feeling of security against all competition.

If any doubt whether we are quite ready for it, let them ask the

farmers about Lewiston, Saco, or some other centre of industries,

if they would prefer to direct their energies to the growth of

agricultural products for the British markets, and take for pay
so much manufactured cotton or iron as would remain after all

charges attending shipment and transportation both ways were

paid for out of the proceeds of sale there! Free trade is delightful

in theory, and it would be equally expedient in practice provided

that nothing was out of joint anywhere. If all men were in place,

and what they ought to be, making the Golden Rule their uniform

rule of action, tariffs would fade out of existence as naturally and

inevitably as would the War Department as a branch of Govern-

ment were the Gospel proclamation of " Peace on earth and good
will to men" heartily accepted by all. But as things are, it is

possible that both may be of service for a while longer.

To return for a moment to ihe subject of leaving the farm for

other avocations. Let me not be misunderstood. I have spoken
of the benefits arising to the agricultural community from abun-

dant markets, and of the evils of too great competition. What is

not to be regretted is, for a proper number of food pi*oducers to

enter other pursuits where they become consumers of food which

they pay for by well directed, productive labor, so that the buyer
and the seller, and the community at large are actually richer and

better served than if both remained producers of food. I am not

blind to the fact that those who thus leave the farm are not the

only ones who leave it. What is to be deplored, and deeply de-

plored, and what we are bound to combat by all proper means, to

the full extent of our ability is, the sad delusion which leads too

many young men to abandon the farm in the false and cheating

hope of amassing wealth or fame without labor, or with less labor

than the farm demands. In an age like this when fortunes are

sometimes, and oftener than formerly, accumulated, as it were,

by a throw of the die,
—we cannot be surprised, however deeply

we may regret the fact, that some should be led astray by the

brilliant but delusive hald which surrounds, and magnifies, and

multiplies these really isolated and comparatively very rare cases.

They see the dazzling, gaudy side of the few, so called, suc-

cesses. They see not that for svery one such there are scores,
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nay hundreds who sink into darkness and misery. They see not

the numberless pitfalls of city life into which they sink, nor the

terribleness of the wreck to both body and soul of the great ma-

jority of the unfortunate young men who are thus deceived.

It is our duty to do all that in us lies to undeceive them. Every

consideration of Humanity and of Christianity urges us to set be-

fore them the real facts. We can prove by statistics that in such

coses the failures greatly outnumber the successes, that of a thou-

sand who quit the farm for an easier life in mercantile pursuits a

very small fraction succeeds, while of those who remain on the

farm it is only the small fraction who make disastrous failure.

We can show that the chances for health and competence and all

that makes life desirable are vastly greater in the country than

in the town. Nor do we faithfully discharge our duty to such

unless we endeavor to show them the hollowness and
f emptiness

and unsatisfying nature of wealth of mushroom growth ;
and that,

in the very instances which have most dazzled them, the money

bags have brought more of real misfortune and discomfort than of

any rational enjoyment whatever.

Let me now turn from this digression which seemed possibly

needful to prevent misapprehension ;
for as yet I have scarcely

touched upon what chiefly occupied my thoughts when I sat down

to arrange them in order for presentation, but have taken up your

time with saying what, for the moment, crowded to the front.

• Occupying the trust which, by your flattering preference, has

been held for a series of years, it has often been a puzzling ques-

tion for me to decide, whether to hammer away continuously upon

any given point felt to be of great importance, until its force

seemed to be appreciated, to iterate and reiterate the same truth,

to follow line with the same line, and precept with the same

precept; or, to say once what seemed to be needful to be said, as

clearly and forcibty as might be, and quietly and hopefully wait

for its germination and growth and fruitage while busy with set-

ting forth other truths which might be later still in being accepted

and acted upon.

The thought most prominent in my mind in connection with one

leading theme of our discussions at this session was, the need of

introducing correct business principles into the prosecution of agri-

culture ;
in other words, of pursuing agriculture as a business,

which should yield profits, in distinction from pursuing it as an

occupation by means of which a man might earn a living. It is a
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matter to which attention was called in the first report which I

had the honor to present as your Secretary, and lias been alluded

to in others; but I felt that -some remarks upon it might not be

out of place at this time, even though it be a twice or thrice told

tale. It would seem to be of greater importance, now that wages
are so high, than when they were lower.

It is one thing to pursue farming as a calling whereby to earn

a living
—to get the simple worth of the labor bestowed—such as

one would get if he sold the same labor to another for wages ;
and

it is a very different thing to conduct farming as a business which

shall yield a profit upon its operations over and above actual cost,

which includes the value of the labor together with a fair return

for interest on the value invested in lands, buildings, imple-

ments and animals, and for depreciation, taxes, risks and all other

outgoes. .

My observations constrain the belief that a great many farmers

do not reap larger returns from their methods of conducting their

pursuit than they would if what they have thus invested was in

money at interest, and to this income was added the current mosey
value of their labor

;
and if this opinion be correct they are doing

what they cannot afford to do, for whether they desire it or Dot

they are compelled to assume the risks of business, of poor crops

in bad seasons, of low prices, and the various drawbacks which

naturally attach to farming operations. They cannot afford to

assume risks without fair prospect of an equivalent therefor. In-

surance companies demand round premiums for assuming risks,

and why should farmers assume risks with no prospect of suitable

returns ?

Among- the requisites for conducting business successfully a

few may be mentioned—such as :

One should be well acquainted both with the principles and

with the practical details of the business engaged in.

lie should undertake a business for which he is naturally

adapted, one which he loves and is deeply interested in.

He should have capital enough to carry it on to advantage, both

of fixed capital invested, and of active, floating capital, that is to

to say, money in pocket, ready for use whenever opportunity oilers.

lie must adapt his wares to the market, to the wants and the

tastes of his customers

Be should carry out w.U digested and systematic plans covering
a period of sufficient length to accomplish the cuds in view.
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lie must not attempt to carry on too many different branches of

business so as to divide and fritter away his energies.

lie should know the cost of his wares and where and how to

obtain or produce them cheapest.

He should have a reasonable certainty that he is pursuing the

most judicious methods and avoid all needless losses.

If a manufacturer, he should know the comparative cost of all

the different products which he manufactures.

The business of the farmer resembles that of a manufacturer more

than that of a trader or a merchant. Have we thought sufficiently

of the close analogy which exists betweeu farming and manufac-

turing? and of the useful practical lessons which may be drawn

from it? Let me mention two or three points of resemblance. In

the first place both use raw materials, to which labor and skill are

to be added. One uses—perhaps cotton, or wool, or leather, or

iron—each naturally adapted to certain well known uses and re-

quiring definite and peculiar machinery and processes of manufac-

ture. No man attempts to manufacture cotton goods and woollen

goods and leather goods and iron wares. The farmer's raw mate-

rials are soils and seeds, and of these be has a wide variety. His

soils differ in natural qualities, in adaptation to different crops and

in natural fertility. His business is necessarily more complicated

and intricate, and demands greater skill for its best execution than

that of any other manufacturer on the face of the earth. Hence

the greater necessity for the introduction of correct business prin-

ciples as well as of knowledge into its conduct.

Both employ machinery in the manufacture of their products.

The men who work in cotton and iron study earnestly and per-

severingly, and go to great expense to procure such as will

accomplish the desired end in the best manner and with the least

expenditure of power. They know full well, and they realize the

fact, that any heedlessness in so vital a matter would bring failure.

But if my observations are correct, the farmers of Maine, as a

whole, are decidedly behind other manufacturers in the State in

selecting skillfully, and with an eye to profit, such machinery as

will serve some of their purposes best and do some of their man-

ufacturing most cheaply.

In saying this, after what has already been said, it is perhaps

unnecessary to add that I do not now refer to farm implements.

The degree of interest felt by Maine farmers generally in obtaining

the best implements, if not all that it might be and should be, is
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yet exceedingly gratifying. The census returns show an increase

in their value during the last ten yea»s far greater, proportion-

ately, than the increase in the value of farms. As has already

been remarked, improved implements have been so extensively

introduced that much hand labor formerly required is now dis-

pensed with, and as a consequence, production has been greatly

facilitated, and lower prices prevail than otherwise would. My
reference now is to a wholly different class of machinery from

farm implements, namely, to that which is employed for the

conversion of the grosser, bulkier, low-priced products of vegeta-

ble growth into such as command higher prices
—into milk and

meat and wool and butter and cheese. Nor, in sajnng this, do I

ignore the fact that considerable improvement in domestic animals

has been effected
;
but it has not been so great as it should be,

nor so extensive nor so great as it might and would be were its

importance properly appreciated, and if correct business principles

were brought to bear upon it.

I select this point in farm practice chiefly for the purpose of

illustrating what I mean by the introduction of business principles

into farm operations, and to show, if I can, that such introduction

would lead to far greater and more persistent efforts to improve
our stock husbandly than have yet been made.

Let us state the problem. You have as a part of the apparatus
of the farm a certaiu class of machinery which you employ to

make milk and meat. It differs from the mower and rake and

other lifeless tools in that it must be kept running, at large cost

all the time, day and night, summer and winter without cessation

bo long as you employ it. A large portion of the food consumed,

that is to say, of the raw material upon which that machinery

works, is completely used up in sustaining the necessary animal

heat, in carrying on the operations of life and in repairing daily

waste. To make a clear distinction, so much as is thus used, wo
will call The Food of Support ;

—and it is an unavoidable and a con-

tinuous expense. It is onl}
7 that portion of food consumed over

and above this food of support which produces what you desire, and

this portion we will call the Food of Production In this light

nothing can be plainer than that, the more you can safely increase

the Food of Production in proportion to the Food of Support the

greater will be the profit. If you give only the Food of Support
that machinery affords no profit, but, on ' he other hand, involves

continued loss with no compensation but that of the manure
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yielded. Let me ask here, do the fanners of Maine generally look

at it in this business like manner of considering net profits ? What

proportion of these 80,000 men make it their uniform endeavor to

keep running on their farms asfew of these expensive machines as

can convert their forage crops into what they want manufactured

by them ? How many strive to run these machines fully up to

the safe maximum of speed and efficiency ? On the other hand

with how many is it the habitual thought and care to give out as

little raw material as they can and make a show of business
;
or

do "middling well?"

If your animals possessed unlimited powers of digestion and

assimilation, so that one cow could manufacture all the milk, and.

one beeve all the meat which your grass, hay and provender was

capable of making, the food of support would be comparatively a

trivial matter, and might receive little thought ; but such is very
far from being the fact. The truth is, that the limits of production
are quite narrow at the best.

From such data as I have been able to obtain there appears to

be required, with the average of good animals, not far from two

per cent, of their live weight of good hay daily, (or the equivalent
in other food) as the food of support. So that, if your steer or

farrow cow weighs 1000 lbs. they each require twenty pounds daily

of hay to sustain it in such condition that the scales would show
neither gain nor loss, but just "hold their own." The food of

support is a tolerably uniform amount, and is as much for an

inferior animal as for a superior one. But the food of production
varies much with different animals. Some can convert into meat
or milk a tenth part as much as is required for support, some a

sixth, some a fifth, some a fourth, some a third, some half as much
and some more than that. If your animal is a good' feeder and

has ability to secrete milk abundantly, or to lay on flesh and fat

rapidly, it may digest and assimilate twice as much food as is

necessary for its support alone, and in such a case a full half of

what is consumed would be converted into flesh or milk. In

other cases you get only a third, a quarter, a fifth, a sixth, an

eight or a tenth according to their ability to do profitable work.

Their value as converters of forage into more valuable products

is exactly as the ratio which the food of production that they

consume bears to the food of support
;
and if this be so, very little

arithmetic is required to prove that if you have the equivalent of

fifty tons of hay and twenty cows to consume it, and they use
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forty of it for support and ten for production, you realize only

one-half as much product from it as you would if you had fifteen

animals which could more profitably consume the whole by devot-

ing' thirty of it to support and twenty to production. The fifteen

would be worth to you twice as much as tho twenty, and this

because the}
7
- doubled the value of your crops. To sell—to kill off

—to get rid of
—twenty animals ma}7

bring- more than fifteen of the

same weight; but to keep, to manufacture forage into meat or

milk, ten profitable animals are worth more than ten thousand

unprofitable ones. But I ask again, is that the way in which the

majority of farmers look at this matter? LTow would men trained

in accurate business principles look at it ? Try and think how

such a man wTould work out a similar problem.

To illustrate, let us suppose an analogous case. We will assume

that a man owning an eligibly situated privilege wants to start

some manufactory. He goes to a maker of water wheels and

says to him :

"
I want a wheel to run a mill. I have water which

in amount and fall is equal to 100 horse power, if it could be fully

utilized. I do not expect to realize the whole, but I want to come

as near to it as possible. How nearly will your wheel do what I

desire, and what is the price ? The reply is, "I will warrant my
wheel to utilize three-fifths or sixty per cent, of the actual power,
and the price is $1000." "That is not satisfactory, too much

•waste, I must have more. Make me one which will utilize seventy

per cent, (instead of sixty) and 1 will pay what more is right or

needful even up to $'2000 for it
;
for each horse power is worth to

me more than $100, and I had better pay double for seventj' than

take sixty at your price ;
or make it utilize eighty per cent, ami I

will pay, if need be, even up to $3000 ;
or if you can make it utilize

ninety per cent, even up to $4000—and it need cost you but little

if any more to make the one than the other—if you know how to

do it.

The case with cattle machinery is closely parallel with tin's. It

costs only a trifle more to raise and to feed a cow which yields a

hundred dollars a year than one which yields fifty, but the actual

difference in value is great, it is fifty dollars clean profit, fifty dollars

net gain, every year, so long as Bhe lasts. And that which will

pay you fifty dollars clear profit, annually, for a term of years aa

long as a cow may be expected to be servieeable, is worth more

than what is commonly considered the difference in price or value

between a very good and a middling good cow.
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This improvement is within the reach of every farmer. It needs

only care and skill in breeding, and care and skill in treatment.

There are men who have made the science and practice of breed-

ing a life-long study, and this for generation after generation,

until the desired qualities are fixed in certain breeds of catile and

sure to be inherited ;
and animals possessing these fixed qualities

can be had at a price very moderate compared with their value.

To those who take pride in keeping as many cattle as they can

and not have their ribs become too prominent, another illustration

may be offered. We will suppose such a man, living near the

line of some railroad, should offer advice to the Superintendent or

Master of Transportation after this fashion :

"
Sir, I notice that

you run only one freight train daily over your road. It seems to

me that is rather small doing, considering what a nice road it is,'

and how much it cost. Why not run three or four and do a larger

business?" If any reply at all is deigned to such a suggestion,

would it not likely be something in this style? "I am not so

anxious to do what you call a large business as I am to make

what I do -profitable, so as to have some net gains to divide among
the stockholders. There is only so much freight to carry, and what

good would come of running trains half loaded or quarter loaded ?

Running expenses are heavy enough when we carry full loads.

It costs fuel and wages of engineer and fireman and conductor and

attendants and oil and wear and tear of rolling stock and of

rails. When I send out an engine and tender and train of twenty

cars loaded full, the rolling stojk weighs so much that we have to

carry two tons for every one ton' which earns freight money ;
and

sometimes we have to furnish power to bring them back empty,

so as to carry again. We are not ambitious to make a show of

business ; our lookout is for net earnings. But in return for your

good intentions in advising me, I will tell you what some of us

outsiders think of the practice of some farmers, and give you a hit

of advice. You spend a great deal of time and labor and manure

to make hay, and when you get a large crop you think yourselves

very fortunate. And that hay you use up, for the most part, in

running your cattle through the winter, and if they come out in

spring no worse than they went to the barn you think it is 'some-

thing to brag on. It seems a good deal like our running empty
cars to where freight is ready to be carried. It is something which

has to be done for the sake of earning profits by and by. But I

have noticed that when spring and summer come, which is the time
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for your cattle to produce the returns which constitute your profits,

they don't always find enough tofill them. They sometimes go

less than half loaded, and taking the whole year together, they

don't gain so very much above their running expenses. My advice

is that you go directly home, and mightily improve your pastures

forthwith, or else reduce your trains of four-logged cars enough
so that what are left will carry full freights for half the year at

least."

It would be easy to go on multiplying illustrations, but my sole

object is to draw attention to the importance of studying out and

learning what crops and what products can be produced at least

relative cost, and by what methods, so as to secure the largest net

returns. Grass and hay were selected for an illustration because,

to my mind, there is no more humiliating fact connected with the

agriculture of Maiue than that— in the crop for which this State is

popularly supposed to be especially adapted, and on which Maine

farmers mo3t pride themselves, we are beaten by most other States

in acreage amount. Truly there is great need of improvement in

the amount grown per acre, and no less need of having it con-

sumed in a way which shall yield much larger net returns than

have been obtained
;
and it caji be done!

In going about the past season I learned of an instance where

the hay consumed by a herd of cows paid their owner thirty-five

dollars per ton, in cash, besides the manure yielded. This was

no guess work. The hay was carefully weighed and accurate

accounts kept. How many can show as good a record ?

There is one other matter upon which a word should be added.

There are customs and practices among us which, however well

they were suited to the conditions of life one, or two, or three

generations ago, are unsuited to the changed conditions which

surround us at this day. It is well for the pioneer to be a jack at

all trades
;
to build his own shelter, to pound his own corn, to tan

skins and make his shoes. It is well for the distant country set-

tlement to have a single trader who deals out all the store goods
which find a sale there, one man who sells dry goods and wet

goods, hard wares and soft wares, blankets and plows, saltfish

and rrbbons, calicoes and molasses, pills and tapes, nails, bullets,

castor oil and crackers
; but, as civilization progresses division of

labor keeps even step. The carpenter, the shoemaker, the black-

smith, the mason, can be more useful to the community in which

they live, and employ their labor with more profit to themselves
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by confining that labor to their several occupations than if each

were to attempt to do a little of all kinds of work. So too, just

in proportion as traffic increases, we find dealers to confine them-

selves to a more limited range of goods to deal in. For a first

division the "dry goods" part from "groceries" and miscel-

laneous wares, and these by degrees severally split up into as

manj'' branches as will furnish a livelihood to the persons pursuing

them, each pursuing that branch which he can carry on to the

best advantage.

It is by no means easy to say to what extent the various

branches of farming may now be, or may by and b}' be separated

one from another with increase of profit. It is very certain that

our farming is
"
mixed," and not onty properly mixed but exces-

sively mixed
; hardly less so than when every man was obliged to

have it so in order to supply the wants of his household. But

what need exists now of continuing customs adapted only to prim-

itive times and to the wants of pioneers ?

I would not advise a change which would involve need to buy

anything which can be grown or produced on the farm as cheaply

as it can be purchased, but beyond that I would advocate the

direction of the energies of the man mainly towards that branch of

agriculture in which he is most likely to succeed
;

—toward the

crop or the product for which his lands are best adapted naturally,

or can easily be fitted, and so will yield most cheaply and most

profitably ;
and that he make all his labor subsidiary to that. If

your qualifications are for eminence in growing fruit, and your
lands are fruit lands more than grass lands, why not make fruit

your leading aim ? If your love is for domestic animals, and your
lands grazing lands, why putter about fruit any more than to

raise what the family may consume?

The most successful farmers are those who do this. Sometimes

it has seemed to one accustomed to our mixed farming, that they
carried the matter to excess. I have known highly successful

dairymen, not in Maine but in .other States, who told me that they

bought every pound of butter which went on to their tables
;
and

others who bought all the cheese consumed by the family ; each

allpging that they could not afford to make the other, they could

buy cheaper; and this because each was eminent in his own

specialty. He could make either after a fashion, but one poorly

compared with the other ; and they severally felt and realized the

fact that their profits came not so much from butter making and



352 BOARD OF AGRICULTURE.

cheese making- as from excelling in what they did. The profits

consisted mainly, if not wholly, in the margin of difference in

price between a common and a "gilt-edged
" or superior article.

Eminent superiority cannot be obtained by rambling practice at

all branches. The field is too broad for one man to master the

whole art nnd science of agriculture. The principle of division

of labor can be applied in agriculture to as real advantage as in

any other branch of manufacture whatever. How far it may be

carried no one can tell until the problem is worked out. The

principle is right, therefore let us tend thitherward, not with

blind rush, but with such speed as may attend safe and sure-

footed steps.

Suppose a man had predicted, twenty years ago, the changes
which we have seen pass over shoemalcing

—which we then

thought a very simple branch of manufacture
;
and very simple it

is, compared with almost any branch of agriculture
—who would

have believed him ? Then, little ten- foot shops dotted the

country, each with a workman or two, doing all the work upon a

a boot or shoe by hand labor. Now, large factories, great num-

bers of workmen, steam power and elaborate machinery !

And the tendency in agriculture is away from small farming ;

and the sooner we look this fact squarely in the face the better.

If any farms are being abandoned they are the small ones
;
small

either in area or in production. "A little farm well tilled
"

is

pretty enough to talk about, but the little farm, if ever so well

tilled, unless it be situated where a large amount of manual labor

can be profitably bestowed (as in market gardening), won't pay.
If you would have work economically performed in the country

there must be expensive implements and costly power to do it

with
;
and if you would have it done profitably, there must be scope

enough to enable both implements and power to yield a profit

upon their use. And when a profit cannot be had it is better to

be content with earning good wages.
The cost of keeping a single pair of good farm horses, including

interest on the value, care and feeding, deterioration, harnesses,

shoeing, and other incidentals is not less than four hundred, some

say five hundred, dollars per. year. Now unless they can earn,

of clean money, more than two dollars per day for two hundred

to two hundred and fifty days in the year, they are not kept at

any profit, and the small farm does not furnish so much work.

As things are, the small farm needs more outlay in proportion
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to its size and productive power than the large one, and this dispro-

portion promises to increase rather than decrease. A tendency
to it is very plain. Therefore the more need of introducing' busi-

ness principles into the practice of farming, and to keep a sharp
outlook upon all the bearings of what is going on.

Let me put a question here which may strike you strangely :

How has it happened that in a business like farming, which almost

invarfubly needs more capital than the farmer can command
;
one

which takes in so wide a range of methods and processes,
—

tillage,

involving need of knowledge of soils, manures and rotations
;

stock raising, requiring experience ; knowledge and judgment in

breeding and feeding and buying and selling ; requiring also skill

and judgment in planning general arrangements and facility in

performing many mechanical processes,
—how is it that farms are

almost invariably carried on single handed ? Why has never the

idea of partnership been thought of as in other business opera-
tions ? It can hardly be because farmers are more intelligent, or

'better educated, or more specially trained, or naturally more apt to

master the details, and better able than other business men to

carry on a complicated business without aid. And where is the

impossibility ? Union of capital would be a good thing. The

plan of having several partners, each attending to different

branches of the same business, certainly works well in other kinds

of business, for one can do and do well what another cannot do

at all, or very poorly if at all. This point is mentioned not so

much to recommend its immediate adoption as for suggestion.

Let it furnish food for thought, and whether the suggestion be

ever acted upon or not, there is one practice which is very
common among all business men, whether partners or not, except

farmers, which is recommended without any hesitation whatever,

for it is a necessity of all business operations, and if generally

neglected a lack of profitable results must be generally expected,

Book-Keeping . Keep accounts, charge all outgoes, whether

dimes or dollars, hours work or days labor of man or beast or

implements. Know what they go for and what they produce, for

h\j this method alone can you know what your products cost, and

whether profit or' loss attaches to this or that. If there be profit

anywhere, endeavor to increase it— if loss anywhere, try to stop

the leak at once.

You can surely make all the needful first entries with very little

difficulty. All that is required for these is a plain statement of
23
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facts as they daily occur. If you find it a difficult task to post

every entry to the proper account, and to produce a fair balance

sheet at the end of the year, accept the lesson which such an

experience is calculated to teach, namely, that our farming is too

much mixed farming, and that after being simplified as much as

possible, it will be still quite as complicated as any one man

should attempt.

To sum up with brief conclusion, I would say, that of afl the

changes needed in the agriculture of Maine none is more impera-

tive than the introduction of busi7iess principles into itspractice. By
conducting it in this way, at the same time bringing to bear upon
it an equal degree of zeal, energy and intelligence as men in other

pursuits bestow upon their business, a revolution would be effected

and a most beneficial one.

L t this be done and it would quickly appear, and a conviction

of the fact would force itself upon everyone, that poor farming

does not pay, no branch of it, nor anywhere, neither poor nor

middling crops pay, neither poor nor middling animals pay, poor
or middling feeding and treatment of crops or animals won't pay.

It is only the well fed and well treated animals which pay, and

these pay well, in an average of years. It is the abundant, crops
and the superior products

—whatever they be—which alone yield

good profits. Such an introduction would lead to earnest study

regarding the best rotations, the best and cheapest methods of

creating and sustaining a higher fertility in lands—whether under

the plow or in grass,
—to improving the hereditary characteristics

of domestic animals, and to the most profitable methods of feeding
and treatment. It would lead to a conviction that our children

require, in order to be good farmers, more and higher and better

education, and more special training for this profession than we
ourselves had the means of obtaining. It will lead to division of

labor, and to associated effort, so far as these can be brought to

bear in aid of this pursuit. It will lead to a freer use of capital

in farming, both for permanent improvements and for floating use.

It will lead to a firm faith in good farming as both a safe and

remunerative occupation.

Friend Taylor. I have been much interested in what my frieud

Goodale has said, but he came so near to finishing up the subject
as to leave but little for others to say. I am an old man,—more

than seventy-five years of age, and my principal business has been
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farming, it a rather loose, unmethodical* way, some as other folks

do. So far as I have noticed, in this State and in other States,

fanning is rather a haphazard, scrambling business. A man plants

a few potatoes, sows some barley, plants some corn, and if he has

any land fit tries a little wheat
; keeps about as many cows as he

can starve through the winter, and when he comes to pay his

taxes and his help, finds he is minus. A great many people get

on, or don't get ou in that way. I want to relate a little of my
experience this present season. I live in the neighborhood where

sweet corn is canned. I have kept a pretty close account of the

profit of raising sweet corn for this purpose. I planted this sea-

son, four acres of sweet corn. I used all the manure I had and

got some sixty dollars' worth of the Cumberland Superphosphate
to help it out. I have just closed up the operation. The capacity

for canning was not equal to the amount of corn r.aised, and hence

we lost considerable. It got too ripe to can well, but I have

received, to say nothing about the fodder, which is very valuable

to keep cows upon, three hundred and seventy-five dollars for the

corn raised on four acres. It costs no more to cultivate and grow
sweet corn than it does the common yellow corn. It costs no more

to break off the ears and haul them to market than it does to cut

up and husk it and crib it. It is a great mistake to spread manure

over so large a piece of ground as many farmers do. A small

piece of land well manured will return a much larger profit than a

large piece with insufficient manure. I know of a small piece of

good land on which, by proper cultivation and use of sufficient

manure, three thousand cans of corn were raised this year. That

will be one hundred and twenty dollars.

In raising this sweet corn I kept an account, and know what it

cost for the seed, for the manure, for the labor, and I find a very

good profit. If we could all cultivate sweet corn and have it

taken care of at the proper time and get the customary price for

it, we could all grow rich. I have a considerably large farm. I

am old and cannot do an hour's work a day, and don't pretend to.

I hire two young men, and with the exception of ten days in

cutting hay and perhaps a week in harvesting grain, I have not

hired a day's work, except that of those two young men. I have

raised this year one hundred and twenty bushels of barley ;
seven

hundred of oats
;
cut about thirty tons of hay. We all know that

the grasshoppers destroyed our mowing land last year, and I was
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apprehensive that we should not get much, but the ilfeason has

been wet and warm and we got a pretty fair crop of hay.

I have tried some other business, but I think that farmers, if

they will pay strict attention to their business, can make a com-

fortable living and educate their children properly and get rich

enough. I do not believe it to be true that a great property is

desirable. A farmer who is worth five to ten thousand dollars is

as well off as anj'body in the world
;
he is well enough off, and if

he aspires for more, he sometimes does that which is not right.

If we could be content with a farm of one to two hundred acres

and cultivate it properly and make use of our means on the farm

—not letting our minds run after fine carriages, and stylish horses

and horse racing
—

attending strictly to our business, the farmers

of Maine will be as happy, and as independent, and as good
Christian people as any in the world. I have travelled extensively

over the Western and Southern States; I know they raise a great

deal of corn and many cattle there, but you. will find, in travelling

over those States as I have— Illinois, and Indiana, Missouri, and

Arkansas, Kansas, and Kentucky—that the people don't live

as well, don't have as many of the comforts of life, nor as good

houses, as they do in Maine. I advise our young men to content

themselves with living nearer home, and applying all their

energies and industry to their farms. If they do this, they will

get rich enough, and enjoy all needful comforts and preserve their

health and be useful. Let our young men live honestly and be

industrious, and they will succeed.

The greatest drawback that 1 know of, is the trouble of getting

suitable domestics. Our women are too severely taxed and die

prematurely in consequence of hard work. Our girls are growing

up but unwilling to be domestics, or to help their mothers. They
don't do quite as well as they ought to do. If the speaker had

told us how to supply this great want and remedy this great evil,

he would have done even better service than he has. Every man
that has a family realizes the want. My wife was trained to make

butter and cheese when she was a girl. I married her when she

was twenty-two, and there has not been a .year when she has not

made all our butter and cheese, and as good as can be made
;
and

she makes it now at seventy-three years of age. I see young
students here who are learning agriculture, and I want to whisper
a word to then. When you choose a wife, select one that has
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been brought up with domestic habits and that will help you very
much.

Prof. Febnald. We have listened to an excellent address
;

one that is very suggestive, and that will afford food for profitable

thought for a long time. Mr. Goodale suggested one very excel-

lent point, in what he has stated in regard to special farming,
that the farmers of Maine need to direct their attention to special-

ties, more and more, rather than carry on very mixed farming.
It is undoubtedly desirable to carry on general farming to some

extent. It cannot be disguised, that for all young men looking
forward to pursuits in life, the money question is one that has

great influence upon them. If farming is to bring remunerative

returns it must be by conducting a farm as the speaker said, upon
business principles. It must be by the farmer preparing himself

for some special line .of agriculture that he can carry on success-

fully, and he may then hope for returns that will compare well

with the returns which may be secured in other business. I

remember, some years ago, of having to look for a microscope,
and ou going to New York, I inquired out a maker of microscopes,
and went to see him, and I found that he knew little else than the

microscope. He knew how to make a good lens, and his micro-

scopes sold at high prices, all because every lens he made repre-

sented a large degree of skill. It was tire skill that was paid for

mainly. He devoted himself to that specialty and he could get

large returns for his labor. If he had attempted to carry on

several kinds of business, it would have been a failure
;
but in

making what he understood thoroughly he reaped large returns.

I remember a few years ago of going into the glass works in

Cambridge, Massachusetts, and there I found a man who was

ornamenting globes for lamps. This was done by holding the

globes to be ground, a,nd thus the figures were made. I learned

this fact : that he worked four years in England to learn how to do

that single operation, and it was done to perfection and he com-

manded large pay. What was paid for? It was the skill of the

workman.

Now in agriculture, if a man wants to get returns, he must put
skill into his work. And it is pretty clear that a man can master

certain forms of agricultural labor so that he can carry on the

work more skillfull}- and hence more successfully, and get larger

returns than if he undertook to cover the whole ground. So

while it may be necessary to carry on general farming to a Certain
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extent, it seems to me that the farmers must devote themselves

mor.e to specialties than they have hitherto doue. Let a man who

can carry on a market garden successfully and wishes to devote

himself to that, learn all he can in regard to it and select his

position accordingly, near a large town, where he can convert his

products into monev, and confine himself principally to that.

Numerous examples might be quoted where men devoting them-

selves to this pursuit have reaped very large returns. Another

may find that his tastes lead him to the culture of small fruits,

and by devoting himself to this will make the business successful.

Another may prefer to raise cattle or stock for the market, and by

confining himself to this will succeed and reap large returns.

Another may choose to adopt dairying or some other form of

farming, and if he but puts in the skiil which the artizan, which

the manufacturer puts into his business, there is no question but

that, by special farming, returns that should be regarded as ample

can be secured, aud that the success of our farming operations in

the future must depend more largely upon attending to some

branches of special farming than has heretofore been the case,

aud more upon special farming than upon general culture.

AFTERNOON.

The attendance at this stage of the session being thin, a sugges-

tion was made to adjourn.

'Mr. Goodale. It is true that we have not, at this moment, a

large audience, but I see before me some who are able to impart

instructive information upon points of interest to Maine farmers.

For one I would be glad to hear from Mr. Coburn, formerly a

member Qf this Board, in relation to the practicability of uniting

beef making and dairy qualities in the same animals by growing
Shorthorns and their grades of the character which prevailed more

generally fifty years ago than they do at this time, when for the

most part, milking qualities have either been neglected, or inten-

tionally bred out for the purpose of favoring their meat making

qualities. You may remember at the last session of this Board,

at Paris, after Mr. Gold of Connecticut, had stated the prevalent

characteristics of the Shorthorns, I asked him if he took into con-

sideration the fact that dairy qualities inhered in the animals of

this breed in Maine to a greater extent than was generally the

case elsewhere; a fact which, as it proved, he was not aware of at

the time.
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It is true that we cannot compete with the West in the produc-

tion of beef, but we need dairy cows and working oxen, and if we

can have both in a satisfactory degree from tone breed, it would

result to the advantage of many small fanners, who cannot well

keep distinct breeds, to know the fact, and to avail themselves of

its benefits.

Mr. S. W. Coburn of Skowhegan, I am unable, in consequence

of ill-health, if from no other cause, to do justice to this subject,

but I will offer a few remarks on the importance and practi-

cability of uniting, in an eminent degree, fat and beef qualities,

with dairy or milk qualities in the 6ame breed. I am satisfied that

tins is nut ordinarily done, that is to say, that there are separate

breeds for milk and for beef, such as the Ayrshires for milk and

the Ilerefords for beef; even the Durhams are divided into milk

producing and beef producing animals.

Having occasion to purchase Durham cattle some years ago,—after fixing upon this breed as the best to take to California,—
I was recommended to Mr. Lathrop of South Hadley, a gentle-

mau of prominence in breeding successfully this stock. His

opinion I deemed of great value, because it was based upon long

experience. He had sold these cattle for -forty years to go to

different States of the Union and some places out of the Union,

and was familiar with the objects most desirable to be obtained

and the methods of obtaining them. His fixed opinion, based

upon experience was, that beef and dairy qualities could be

eminently combined in the same breed, and it had been his pur-

pose to accomplish that object ;
that while in Kentucky and in

some other parts of the West it was not a great object for them

to cultivate milk properties, and they could be indifferent to that

question, in Mew England, it was inconvenient to have a number

of breeds for different purposes, and it was highly desirable to

have but one kind of stock and to get a variety of uses from that

one. As our farming was mixed, as we raised some beef cattle,

some heifers for the dairy, and some oxen for work, and as these

were ultimately to culminate in beef, it was important that both

objects should be attained if possible by one breed. His argument
was this : That the capacit}' of a cow to make a good amount of

milk, of good quality, rich in butter and in cheese, would, when

the cow dried up, readily be transferred, and that the cow would

make a good use of food in packing fat
;
and if she would raise a

good butter producing heifer, that she would raise a good beef
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producing steer; and as there was no trouble in getting symmetry
and size and early maturity in the milk or beef producing animals,

equally or nearly equally, so that there would be no disadvantage
in trying to combine the two. I put a good deal of confidence in

his. opinion, because it was based upon experience, which is the

best teacher. Nevertheless, 1 think that something must be

sacrificed to the combination
;
chat there is a thinness of shoulder

and an openness of joint in the milk producing stock that is not

most conducive to the shape of oxen for great hardiness or

weight In- other words, there is a looseness of build about the

eminent milk family that would not constitute the most valuable

characteristic for merely beef oxen. The fact that a cow used for

dairy purposes would be milked for a greater length of time than

would conduce to the health of her stock, if that stock was to be

converted into oxen for labor and beef, shows that you must im-

pair the one in order to strengthen the other. If you allow a cow
to go dry half a year, you would not be cultivating her milk

qualities, nor if you allow her to go dry from three to six months
in order that she might produce the best oxen or steers, and give
the best constitution and the greatest hardiness, so that, if at any
time they were equally adapted to both purposes, they would lose

equal adaptation if cultivated exclusively for either purpose alone.

But I have been led to doubt whether the cows that run most

exclusively to milk, in quality and quantity, were, on the whole,
the most desirable. Such an animal is a very active machine. I

have seen cows that required to be handled and managed with the

utmost care to keep the machinery in order when moving up to the

highest speed of her capacity, and so 1 have been led to believe

that something intermediate, something approximating to the high-

est, would be more desirable on the whole to most persons.

Mr. Secretary desires me to relate some facts which would

amount to a rehash of an article that 1 sent to the Maine Farmer

some year and a half ago. I would remark before doing so, that

where a breed or family runs ex sessively to milk, there may not

be much advantage in having a large proportion of them do so.

It would be dangerous to manage them. It would be difficult to

keep up the health and vigor of tin animal in our cold winters, if

run exclusively to milk and to reduction of fat in the system. I

had a cow bought of Mr. Lothrop', some years ago, that was an

eminent milch cow. She was a full blood Shorthorn, of Duel.

and Princess families mixed. While the Booth and some other
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families are eminently adapted to beef, the Duchess and Prince i

are eminently adapted to milk, and when these two families were

combined they made the Grand Duchess which is considered the

highest perfection of combined milking stock of this breed. This

cow, in August 1856, a month after calving, running in the

pasture, gave sixty pounds uf milk on a trial of one half of her

udder at a time, sidewise and crosswise, leaving the other half to

the calf. As close a test as I could make showed sixty pounds a

day wliile running in pasture, without any extra feed. The next

March, the cream from five and a half quarts of her milk made a

pound of butter in three minutes of churning with a spoon. With

a churning that amounted to four pounds and a half of butter, I

had scarcely exceeding a pint of buttermilk. In the first test the

cream was stirred in a three-quart pot for three minutes with a

spoon. The character of the cream you can judge. It was more

than eighty per cent, butter. Of course the milk would have to

be handled very carefully or else it would form butter. This cow

required extra keep or else she would run down in the winter.

Cold seemed to strike through her. If she calved in the summer,

or fall, she would run down in the cold weather without extra

feed. She would not give milk remarkable in quality and quan-

tity without good feed, and it is unreasonable to expect that she

should. Something cannot be made out of nothing, which is an

important fact in practical farming that many have failed to learn,

strange as it may seem.

An important question is, whether milk producing and beef

producing tendencies, separate or combined, can be propagated,
and it was in reference to this point that I brought to the atten-

tion of the farmers an account of a half blood heifer sired by one

of the calves of the cow whi«h I spoke of, raised in Massachu-

setts. This half blood heifer was four years old. She brought a

calf in Waterville where she was sent to be kept through the

spring and the first part of the summer, She was brought to this

town and her calf was taken off when a month old. The fourth

day of August she was put into the barn and kept on hay. It

was pretty dry. She was allowed to bait an hour at night by the

side of the road part of the time, and in a small enclosure part of

the time. She did not give an excessive How of milk. After the

second or third day from -

her driving she gave thirteen quarts,

(milk measure). She held along through the warm weather with

only hay and baiting for an hour or two, sometimes pretty good,
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and sometimes pretty scanty, at thirteen quarts. As the weather

began to grow cold she was fed with a little provender and the

first of January was giving twelve quarts, milk measure. There

were about five months, August, September, October, November

and December, when the average was twelve quarts and a half.

I set it down at twelve quarts as I didn't wish to stretch the

matter. From the first of January to the twenty-seventh of April,

we will call it four months, she fell from twelve quarts to seven

quarts. She was giving seveu quarts when I turned my attention

to her a second time, and got some measurements and made atrial

of her butter. The way we knew how much she had given was, a

considerable portion of the milk was sold and not converted into

butter. The butter test was simply for trial. The average yield up
to the time of giving seven quarts Would be nine quarts ;

she was

then within forty 'days of calving and would calve a month earlier

than the year before, so that there would be two of the remaintng
three months to be accounted for in full milk. I call the month

she was to go before calving and those two months an average of

eight quarts, which anybody can see is low, because two mouths

would be in full milk and the other would be tapering from seven .

down to any point that she might reach ; she should not be milked

so long however, if you wish to keep up the stamina of the cow.

Assuming those months, to make it a full thing, and thirty days
to a month, calling it three hundred and sixty days, I find the

average is ten quarts a day or 3,600 quarts.

I was about to say that on the twenty-seventh of April I caused

a test to be made of her butter
;
there were three pans of milk set,

very shallow, already on hand
; they were skimmed and the cream

put into an egg beater and churned. In less than three min-

utes there was a half teacup full »of buttermilk and a pound of

butter. I weighed it myself, and it weighed a trifle over a pound,
and on measuring the skimmed milk, there were three quarts and

seven gills, and as the cream was, as near as could be estimated,

a pint, so that there were four quarts and three gills milk measure.

Estimating the whole milk of the year at that rate, [and this is an

estimate, mind
;
whether the milk would all be as rich in butter, I

am not. prepared to say. If the time win was giving twelve

or thirteen quarts had been on grass, it would be a clear question,

but as it was on hay and not a very large flow, it is not certain,

but this is only an estimate J
the thirty-six hundred quarts would

make something over eight hundred pounds of butter, which at
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thirty-five cents would amount to two hundred and ninety- six

dollars. Any one can made such allowances as ti.ey see fit.

The expense of keeping this cow, or rather four«year old heifer,

we know exactly. In nine months she ate a ton and a half of

good hay, worth $15 a ton, one ton of low meadow hay worth $7.50,

ten bushels of corn meal, $5 worth of shorts and $2.50 worth of

roots, making in all $46; to which if we add $10 for the other

three months, (a liberal estimate) we have $56, and this deducted

from $200 leaves $240 as net income. I mention these details

because they came within my own personal knowledge and are

exact. The case shows the capabilities of the breed, or grades of

the breed in some cases as milkers. In the quality and quantity

of milk and cream and readiness of churning, this heifer was very
unlike her dam, which gave rather above an average in quantity

but her butter was scauty, light colored and difficult to churn.

You cannot expect such eminent transmission of dairy qualities in

every case
;
and for some reason or other the cow has not done so

well since. She is a fine cow, and there, is now a fair prospect
of her doing as well hereafter if properly treated. Like other

machinery running at so high speed, there is friction and constant

danger of running out of order, unless the greatest caution and

good judgment are exercised constantly. I have never heard of

any other cow which did so well upon the same feed. She had no

name

Frienu Taylor.—The owner of the famouB Ingalls cow told me
he tried her three consecutive weeks—she run to pasture and had

two quarts of oat meal in the morning. The first week she yielded

nineteen pounds of butter
;
the second week twenty ;

the third

week twenty-one pounds. She was a native cow, with pretty

long horns and a large belly. He knew nothing about the breed,

excepting that he picked her up as a native cow. I should like

to ask the opinion of others in regard to selecting cows. I used

to think a cow that had a pretty deep bag and large udder was

the cow to choose, but I have been very unsuccessful in selecting

such cows. They are large milkers and will be likely to give good
milk, but I never could keep a cow of that description many years

before she would have ulcers in the bag and be ruined. I suppose
the great flow of milk causes disease of the udder. I would now
select a cow with a bag pretty long on the belly and not very

deep nor with very large teats, and such a cow, in my opinion,

will hold out longer and not be so liable to be diseased in the bag.
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Mr. Weston. I am just commencing farming- and have perhaps

as good an opportunity for raising stock as any one. I should

like to learn upon what basis we should feed stock. Ou friend

Percival has fed Shorthorns a long time and can tell us about

them. Suppose we take as a basis good English hay, shall we
feed better than that or not? and if so, how much better? Shall

we commence when they are young to feed meal, and as they

advauce in years feed more meal ? Or do we need to feed as

much meal when they are a year old as when they are three years

old ? There is a farmer in Anson who has pair of two years old

Herefords, and I understand he has spoiled them by over feeding.

Where is the point of danger, and what amount of provender is

most profitable ?

Mr. Percival. Our young friend is asking a great deal.. The

knowledge which he seeks is valuable, it has cost me fifteen

years to attain it, but if he will come to my place I will sit down
and give him all I knowv, but it would require too much time, and

weary your patience to do it here and now.

Mr. Coburn. If a calf has milk enough until he is six or eight

months old to keep him growing, not too fat, but thriftily, until

that time and then you take the milk away gradually and feed a

little provender with good, early cut hay, oats, meal.or something
of the kind for the next six months, he may then be put on to

good hay. You must treat him differently from what a certain

woman did her boarders, who made a good thing of it. One

of her neighbors undertook to run a boarding house and lost. He

inquired how she succeeded in making money when he lost. She

said, "You have not learned the secret. I find out what they

don't like and give them plenty of it." In feeding stock we

should find out what they do like and give them plenty of it. All

stock like good, early cut, sweet hay. lam perfectly satisfied

from observation and experience, that a calf after it is a year old

will get all the growth that is necessary on good, early cut hay,

without any provender, and make a better animal, a better milker

and hold out longer. It will do if you want an enormous animal,

a great amount of fat and muscle, but I don't believe that it is

so good for the animal as to be reared on its natural food. I

have had some experience with cow.- fur thirty years past, and as

Friend Taylor said, in selecting I formerly picked for a deep bag
with large udders, but I have learned that was a mistake. I want

the bag to cover a large surface, and the teats far apart, and such
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have never failed me of making* good cows. You will see that

style move fully developed in the Ayrshire than in any other breed

and I have always found them good milkers.

Mr. Weston. I hope Mr. Percival did not understand me to

expect an entire programme of raising Shorthorns
;
but simply to

ask if an animal ought to have better feed than good hay, to raise

it most profitably. That information would be of value to others

also, for I have heard men who have farmed for sixty years say, if

you keep an animal well it is a loss
;

I want to learn the fact and

if the doctrine of these old famers be false, let it be knocked in

the head.

Mr. Lucas. Neither Mr. Weston nor Mr. Percival nor anybody

else, can devise any possible food that will grow his animals so

profitably as first rate early cut hay. It is the best feed you can

give them.

Mr. Percival. I will state in brief how I raise my calves. In

the first place I tried to get a starting point. I made up my mind

what I wanted and went to get it. I got good seed—thoroughbred.

When my calves come they are small, as thoroughbreds usually

are, and not so large as grades. Many have said to me,
"

I have

a calf larger than that." I reply, "Perhaps you have, but we
will compare notes at the end of three or four years." As soon

as the calf will I let him go to the dam and take all he wants for a

few days. I regard this as essential. It is the order of nature to

make it a healthy calf. After six or seven days I take the calf from

its darn and teach it to drink, making a trough, putting two in a

pen if I have two, but if not, only one. Sometimes they will learn

quickly, sometimes not. I give them half the milk. They will

not always take half, but as a general rule, I give half the milk

until they are eight weeks old. Meantime, in order to teach the

calf to eat hay or oats or something of the kind I keep a little

where they can reach it. If I want to make a heavier calf, I give

three-quarters of the milk. If I want to exhibit aud take premi-

ums, as those are usually given to fat, I give it all the milk until it

is four to six months old, meanwhile offering oats and hay, usually

weaning them at that age. First-class grass, either green or dried,

is the best adapted to feed young animals for future usefulness.

But really first-class hay is a very scarce article, and if I cannot

give them that I want to give what is equivalent to it. That is

good enough, and if such as I have requires provender I give it,

but not for the sake of giving something better than good grass.
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You cannot, as Mr. Coburn said, produce something from nothing.

You cannot grow a first-class calf, or' sheep, or horse, or man or

woman from nothing. Exercise judgment. Use common sense,

the best sense in the world. Keep an animal thrifty and growing,

but not too rapidly for future usefulness. I want to sell young
animals to men who will feed as well as I do, and when they come

to be two, three and four years old they come up all right. My
calves at a year old are from five and one- half feet to six feet. It

is only the natural growth. Some of ymi at the State Fair saw

Prince Alfred, raised precisely in that way, and so is every calf

on my premises. Any other man can raise them just as well, if

he will, but if you never begin to raise good stock you will never

have it. You must know how, and }
Tou must have the appliances.

The idea of raising a nine foot ox upon bog hay, or by turning

him out on barren hillsides is absurd. When you get an animal

that girts six feet, he may be good, what there is of him, but there

is not enough for this fast age. Keep your animal from the time

it comes into the world in a healthy condition, but not forced,

because if you force growth there will be a reaction. What
matures early, decays early.

I cannot endorse the ideas which have be°n presented in regard
to producing good dairy stock. To illustrate : I get a well-bred

cow, a remarkably fine milker, and she has one or two calves.

The sire of her calves is from a superior dairy stock. Now when

you know these facts will you milk that cow up to the last day to

make her calves dairy stock? No, but when you know, beyond
all question, that it is dairy stock, give the old cow a chance to

do herself justice. I say dry off the cow
;
not use her all up and

then expect to raise a great round ox from her. Leave the cow to

recruit her strength, so that when the calf comes, if it should be a

steer, you can make a nine feet ox of it.

Mr. Gilbert. When I see a man inquiring for information in

agricultural matters, I think he should receive all the light possi-

ble; and when one who has received the training which this young
man has, gets correct ideas, I feel perfectly satisfied that they will

develop into the best practice. There should be a clear and defi-

nite idea at the outset of what you wish to obtain. He referred

to a pair of steers which had been fed until they were spoiled.

That does not often occur in the State of Maine, as all are aware.

Uowever, such a tiling- is possible, but only from lack of

knowledge. Now then, your object is to grow an animal as fast
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as possible, (and that is the object of feeders in growing fancy
steers and growing them into great oxen

;
for beef, we call it,

though it is not all beef, because some of it is fancy,) and to rear

fancy steers is to grow them as fast as possible and get all the

growth in the shortest time. Now here is a definite object in

view. You know what you want to do. The question arises,

making the best of hay the standard, does it require anything
more than the very best of hay? In the first place, bring your,
feed up to the standard of the very best hay. You have now got

pretty good fearl. But there are some feeders, the men who raise

these fancy steers, who are not satisfied there. And it can be

carried beyond that, with due defereuce to the gentleman who

preceded me, and. you want, in order to grow this animal most

rapidly, to give them all the food which goes to make up their

growth which they can be made to digest and assimilate. There
is where it comes. You want to make them eat the very greatest
amount of feed which rapid growth requires that they shall digest
and assimilate. Now grass or hay is of so bulky a nature that

they cannot do that on grass or hay alone, consequently some more
concentratedfood must be fed in connection with that to produce
this greatest possible growth. Is there danger in so doing of

spoiling your animals ? I answer, no, if your feed is the right

kind, but it is very different with a young animal from what is

required by a mature animal. There is no danger of spoiling an

animal by over-feeding if your feed is of the right kind.

The writer of " Walks and Talks "
in the American Agricultur-

ist, says he cooks food for pigs in order to make them eat more
and digest more. That is why he cooks food. His argument is

there is not much gained from cooking for pigs except by increas-

ing their powers of digestion and assimilation. For instance, if

you feed only a small quantity they can digest and assimilate that,

but if you want them to assimilate a great deal you must perform

part of the digestion by artificial cooking If you want any other

product besides growth, if you wish milk for instance, you must
feed for that, you must feed with that object in view

;
and I fully

believe that the man who feeds the best receives the most for the

food given.

This last winter I fought battles frequently in going among the

farmers, upon this matter. I heard the question very frequently,
" Did you see in the agricultural papers that surdi and such a

farmer had learned a lesson that was going to be of great value to
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him ?" " What was the lesson ?" " He learned to keep his stock

on a very small amount of feed." That is the very lesson he

should not learn. The fa^t is, you need to learn to give your

animal the greatest amount of food that he can consume to advan-

tage. Your profit comes, as was clearly stated in the paper of

Mr. Goodale, from the excess of food over that required for sup-

port. If you feed only what sustains life, you get nothing but

life, but if wish for growth that growth must come from the excess

of food over" what is required to support life, so that the utmost

possible amount of food you can got them to assi*nilate, returns

the greatest profit.

Mr. Lucas. I have seen some experiments tried recently, and

the best success attended those who have fed hay and nothing else,

for the express purpose of making beef. Now, as to wintering

stock last winter. One class of farmers kept the papers full of

statements of how cheaply they got along with their cattle.

Another came out with an article and said that was not his policy ;

his object was to see how much he could make his cattle eat. He
contended that it was no object to keep them as cheap as you

could, but it was an object to have them eat and assimilate all they

possibly could.

A gentleman in Fairfield told me that he had some steers last

fall that he could sell for $55, and no more. They lacked about

one inch of being six feet in girth. He wintered them, giving

twelve and one-half pounds of hay and six quarts of meal apiece

daily, four and one-half of oats and one and one-half of corn
;
and

it cost him $110 to winter that pair of steers. In spring, instead

of being 5 feet 11 inches, they measured strong 7 feet. In seven

months they grew 13 inches to a steer, and then were worth 11 \

cents a pound and weighed 1,900. pounds. They weighed 1,100

poundawhenhe began to feed them. To winter them without

gain in weight would have cost $70, according to his estimate, so

that the gain in size and weight cost $40. The value in the fall

—$55—added to $110, the cost of wintering them as he did,

makes $165 ;
and they would sell for £218, leaving him a profit of

$53 on the operation : whereas, if he had wintered them so that

they would just hold their own, that would cost $70, which,

added to $55, the value in the fall, would make their cost in spring

$125, and they would only bring $90 ; the increase in value being

only in consequence of the season of the year. Now with a cost

of $125 and a value of $90, he would suffer $35 loss
;
but by more
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liberal feeding, he actually made a gain of $53, instead of any

loss.

So you see how this case proves the truth of what the Secretary

tried to impress on our minds, that the cost of support is a pretty

he;ivy expense anyhow, and we get nothing for that, in wintering

stock, except the difference in the season of the year, from fall to

spring. The profits of feeding come from what we give over and

above what they need for support.

That accords exactly with my experience. Last March, I

bought a pair of oxen, paying more than any butcher would—
$10*7.50 They measured pretty close to seven feet. I fed them

with meal each day, a few potatoes, and what hay they wanted

until the 11th of May, or a little more than two months, and then

sold them, with reference to their value as beef, although to a

farmer, for $230. Did I get pay for feeding them ? I am not so

eure of that as I am that if I had not fed them and grown them, I

should have met with a loss.

What I advise farmers is, not to attempt to raise any kind of a

creature unless it is good. If not really a good animal, you harf

better not raise it at all. If it is a good one, keep it growing,

aud the growing finally will pay the expense. I have never

advocated that it will pay to raise cattle, or to fat cattle as a

matter of profit in Maine, but what I say is, if you grow them at

all, you must grow good ones. You must grow them right along

and grow them to maturity, in order to make anything.

Mr.. Coiu'bx. I think the remark of Mr. Gilbert in reference to

giving animals all they can possibly eat -is open to criticism, and

needs some qualification. If a man is raising horses, as they do

in this section to a considerable extent, and' should apply that

principle, he would find his practice hostile to his interest. A
horse may be made a hay mill, running through the whole twenty-

four hours, as be would eat most of the time, to the great disad-

vantage of his growth and health. It is so with a mature horse

and so with a colt. If I wanted to stunt a colt, or impair the

working capacity of a horse, the most effectual way would be to

keep them constantly eating hay. The strongest qualification

would be in reference to horses. Cattle are ruminating animals,

and when they stuff themselves full, they have to chew the cud,

and that tukes time, and they are less liable to eat to excess, but

even for them, the greatest amount that they could eat would be

somewhat beyond the best amount. The same is true of swine
;

24
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a little short of the utmost possible amount they could consume

would be the point at which they would thrive best.

Ma. Percival. The lessons we learned last winter, although

very costly, are worth all they cost, and, and if I live long enough
I mean to make them pay

1 me a profit over their cost. The truth

is, that by our former methods of feeding, about a quarter or a

third of our feed has been lost for want of knowing how to feed.

If we are feeding animals for future usefulness, the method used

should be very different from what it would if the object was to

make beef in the shortest time and at the smallest cost. If the

latter be the object, after the structure is properly formed and the

foundation of the animal is properly secured, if you want to get it

into money as soon as possible, instead of turning him out to

gather his food in the pasture, put all the concentrated food into

him that you can make him consume, and get him into the market

as quick as you can. If you can do by concentrated food in one

month what would take a year of ordinary keep, you will save

eleven months support of the animal.

You must decide what you want to feed for and feed accord-

ingly. We need to know a great deal more than we do about the

nature and character and effects of the different kinds of food

which we use. We need to know which kind or kinds and what

proportions will make the most bone, or muscle, or fat, or milk,

or yit Id the most strength for labor
;
and all these things we are

too ignorant of. We do not honor our calling ;
do not properly

prepare ourselves for it. Look at the/ time and money and study

that is expended to make an average lawyer, an average doctor, or

average clergyman, and compare them with what is expended to

make an average farmer ! But the firmer needs more than either

of them, and we shall never fully understand our business nor

command the position and influence in the world which our calling

ought to have, until we are educated up to our real needs.

Mr. Gilbert. There can be no doubt, as I before remarked,

that the first necessity of the feeder is to understand clearly what

he is aiming at. If we are feeding for re-production, that is one

thing ;
if to obtain the greatest amount of growth in the least

time, that is another
;

if we are feeding for milk, that is still

another. If a man has a herd of thoroughbred cattle which he is

feeding for re-production, of course it is not best for that man to

give the greatest possible amount of feed that those animals can

d. and assimilate. It is not necessary; it is not profitable.
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What he wants is re-production, and good, fair, healthy, average

growth answers his purpose and is better than the most rapid

growth; but when the object is to obtain the greatest growth in

the least time, that is another thing. Then he must feed the largest

possible amount of the right kind of food which these animals

can digest and assimilate. So with milk, but mind, the same feed

that produces the most rapid growth, will not be precisely the

same which would most probably produce the greatest amount of

milk. There is where knowledge and judgment must be used
;

here are questions which must be first settled
;

these are the

doubtful points in practice, the very questions upon which we
need more light, more scientific knowledge, more practical know-

ledge and more skillful practice. One word in reference to the

question of hay being the' best possible feed. The gentleman
who last spoke says he learned a valuable lesson last winter. I

have no doubt of it, but it was no part of that lesson to keep
stock on short feed. He learned from an unusual course of feed-

ing, from using a different kind of feed from what he had before

used. My statement was that the best quality of hay was not

sufficient; that on the best grass we have you could not obtain

the greatest amount possible of growth. lie obtained his satis-

factory results last winter by using unusually large quantities of

concentrated food in connection with hay. By combining the two

he learned his lesson
;
but uever has a man learned that short feed

will produce the best possible results.

Mr. Lucas. There are very few farmers who ever use first rate

hay in feeding their cattle. It is nearly all cut too late. Another

thing, what farmers estimate to be twenty tons will almost invari-

ably prove to be not more than fifteen tons; and they think they
are feeding out more than they really do.

I will state how I wintered some colts last winter. My first

feed in the morning was two quarts of dry corn, the next at noon,

three quarts of oats
;
at night, about six quarts of Indian meal

mixed with cold water, and what straw they would eat. They all

came out as well as any I ever had. Now comes the question

whether that feed was any better than good, early cut ha}7
, cured

out of the sun, kept green, and fed in proper quantities, and noth-

iug else with it; whether it will grow them better, or keep them

in a better condition. If we give a horse or cow or calf just as

much as they will eat, we can grow them very fast
;
we can give

them a less quantity and make them hold their own, and that is
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what we should ordinarily do when we feed to colts and horses,

otherwise they would eat too much and fatten.

Mr. Gilbert. It is not an easy thing to say what constitutes

really first-rate hay. In my judgment, no hay, if cut ever so

early and made ever so well, from old fields, is first-rate in its

adaptation to young animals. I think we have drawn out the

phosphates so much that it would be necessary to prescribe that

the hay should be cut on comparatively new ground, unless the old

field had been treated with manure that had a large supply of the

phosphatic element in it. There is but a limited amount that can

be called first-rate and the practical question then is, what shall

be added to make the balance equal to first-rate hay ? If the man
that spoiled his Hereford steers had fed them upon oats, corn or

shorts, with turnips or potatoes, in connexion with hay, he would

not have spoiled them. He would have got good growth without

injury.

Mr. Coburx. The amount of very early cut hay is quite small,

partly because of scanty growth and partly because the weather

rarely gets fairly settled until July so as to favor the making of

it. The practical question is, with what aids shall we make up
the quality of that cut in July to what is meant by "first-rate,

early cut hay." It must be by means of substances capable of

making bone and muscle for young animals and for making milk

and fat for mature animals. I consider shorts better for bone and

muscle than Indian meal.

Col. Swett read the following paper :

Advice to Young Farmers—Success a Duty.

In looking at this subject, we must apprehend the fact that the

sure road to success is by a good education and thorough appli-

cation. There is, perhaps, no other sphere of life which requires
more thorough knowledge, both general and specific, than the

pursuit of agriculture. Jt is important that this knowledge
should be garnered not only at our schools and colleges, but by
observation and experience, by associating with practical men, and

by making yourselves familiar with the best works on agriculture

extant. In the preparation for professional life, the student is

required to apply himself diligently to the task before him, and

thus a foundation is laid, one broad and deep ;
and when he grad-

uates, he has the truth that success comes only through long
continued effort firmly impressed on his mind. And let this prin-
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ciplc be firmly rooted in the minds of all young men, and we
should sec the road to the goal of success becoming broader and

broader, as is made necessary, by the addition to its travellers, of

young men who are acting on this principle.

Agriculture stands at the head of all other pursuits in point of

usefulness and importance, and thus occupying the position of

chief corner stone. The young man who enters any profession

should be thoroughly prepared, both physically and intellect-

ually for the successful prosecution of the calling of his choice.

Even upon your entrance to your profession, you will be met by a

most earnest demand, for all the experience, learning and judg-
ment which you possess. Fit yourself, therefore, that you may
pursue intelligently, persistently and systematically your calling,

and success will in due time surely crown your efforts. Be care-

ful in the selection and location of your farm. An error made in

the selection might render it unprofitable so that you would carry

on a losing instead of a gaining business. Throw all your knowl-

edge and judgment into the selection of your farm
;
view with a

critical eye all that present themselves, until you find one which

both you, and experienced friends that accompany you, can

approve. Let not the prevailing passion for a change, for emigra-

tion, affect you after you are once well settled. Let not the

tempting offers to "go West" fill your mind and pervert your

judgment so that you cannot be satisfied at home. If you once

get a good farm, stick to it, and let others less satisfied, accept
the offers which you are convinced amount to but little. In view-

ing the tempting offers made by Western land owners, let ua

remember the old saying,
" Distance lends enchantment to the

view." It is also well to take the testimony of our friends and

acquaintances that have been there. We can all take advantage
of this. The splendid offers and inducements are either shown by
western papers or held out by railroad companies that own the

land, and whose object is to benefit themselves alone, and who
care nothing about the emigrants more than their coming will be

of great advantage to themselves. Then allow not the desire for

change to affect you ; confront boldly apparent or real difficulties

at the place rendered doubly dear, perhaps, by the remembrance
of childhood's happy hours, and go on in the peaceful and happy
way that cannot fail to lead you to success.

In the selection of a farm, a most essential consideration is

that you have a good foundation, or in other words, a soil natu-
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rally fertile and not run down. Thus you will not have the draw-,

back, at first, of contending with a barren, sterile soil, which

might, possibl}', discourage you. Another essential thing is, that

you have an abundant supply of pure water. Remember that im-

pure water is one of the most fertile causes of disease that physi-

cians have to contend with, and that a supply at once pure and

abundant is a thing to be earnestly sought after. Again, a no less

essential thing is, ready means of transportation, as it tends

greatly to facilitate your progress and lighten your burdens.

Good roads, horses and carriages are also among the indispensi-

bles. And, young men, forget not your children, present or

prospective, let not a farm with all these advantages be chosen, if

good schools are not near at hand. You have felt, in your own

career, the advantages of a liberal, practical education, and

grudge' it not to your children. With schools, come churches,

these you all know are indispensible, and this statement needs no

enlargement. Forget not the new, improved and labor-saving im-

plements. Go not in the so-called good old way, simply because

your fathers and forefathers did. Use your own good common

sense, and you will see that these things pay.

Our entire State is full of opportunities, which, if we only take

hold of and improve, we can be sure of success. We are sur-

rounded by a climate at once invigorating and health-giving, and

we have only intelligently to select and persistently pursue the

specialty to which both yoursleves and your farms are naturally

adapted, and results most gratifying are sure to come. After the

farm is selec^d, the question arises, what crop or crops shall I

begin with ? Shall I make one crop a specialty, or shall I grow
mixed crops ? Let us see. We cannot compete with the West in

the production of grain, nor in the production of some mixed crops,

and I should therefore advise young men to seek some specialty

in farming. Suppose you are situated near a city or manufactur-

ing town, and that your soil is adapted to market gardening, this

would be exceedingly profitable. For years the large cities and

towns in Maine have been supplied with early garden products
from Massachusetts, New York, New Jersey, and points farther

South, and this should not be so. Maine is amply able to take

care of herself, and those that commence this course the soonest

will reap the richest reward. The articles that are brought here

and sold at high prices, necessary from the cost of transportation,

can all be raised in Maine. They can be sold cheaper at the
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market, and yet allow a handsome margin of profit to the pro-

ducer, and the consumer will thus be benefitted also. But it

would be entirely useless for a man to attempt to raise gar

products and know but little of the business. He must thoroughly
understand the nature of his soil, the kinds and quantities of

manures to be applied to advantage, combined with a willingness

to work early and late for the success of his crops. No doubt is

at present entertained that more money can be realized from an

acre by market gardening than by any other way. I will give an

instance to prove this. The Lewiston Journal of September 12,

1872, contained the statement that Mr. J. Jordan of Cape Eliza-

beth produced from an acre of land enough strawberries to fill

4,100 boxes, which he sold at an average price of 18 cents a box.

Total, $738.00. A gentleman in West Minot this year raised 400

bushels of onions on a quarter acre piece, netting $400.00. In-

stances can be multiplied, but it is unnecessary. The statement

that market gardening pays is believed by all. It is universally

admitted that grass is king of crops in New England, especially

in Maine. It is estimated on good authority that the grass crop
in Maine, annually, (including pasturage) is $30,000,000. This

amount of money is of great importance to the farmers - of Maine.

The great problem of the day is, how best to convert this grass

into cash. When one is near a good market, it is well to convert

it at once. There are other ways. Mutton and wool-raising is

oftentimes profitable, if a person's farm is well calculated fur the

support of sheep. But, notwithstanding all these, I thick that

the dairy cow is the best machine for the conversion of grass into

cash that we know of. Probably there is no branch of agriculture

which Maine farmers can so well make a specialty of as the pro-

duction of milk and the manufacture of butter and cheese, and

there is no branch of agriculture in Maine that needs a more

radical reformation than this. Persons that would try dairy

farming should be well acquainted with all its particulars. One

essential point in dairy farming is the selection of your cows. You
seldom get a cow that is good for more than one purpose, not

combining in herself the properties necessary for the production
of both butter and cheese. A dairyman should be able to jurige

correctly of the qualities of a cow, and see for himself whether

a cow is or is not suited for his business. The cows in Maine

have deteriorated the last fifty or sixty years, and wh}' is it?

The farmers and breeders of neat stock in Maine have not
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practiced in the right direction. They have placed their depend-
ence on poor bulls for the production of the cattle which we were

to use for butter and cheese. Dr. Ezekiel Holmes once imported
into Maine the well-known_ thoroughbred Durham bull "Young
Denton," and charged $2.00 for service, The surrounding farmers

ridiculed the idea of paying two dollars for a calf. They would

rather drive a cow three or four miles to an inferior bull, merely to

save a dollar or so. Who can wonder at the deterioration of our

cattle under such treatment ? Different breeds must be used for

different parts of Maine, and each dairyman should use his judg-
ment in selecting bulls. In dairying, one first-class cow is worth

three middling ones, kept in the way they are generally kept.

Let us estimate the profit of a cow that gives sixteen quarts of

milk for several weeks in the winter.

Sixteen quarts, at 4| cents, 72 cents.

Hay at $30 a ton, 25 lbs 38 cents. 72

For meal and shorts 12 " 50

50 " 22 cts. clear gain.

The question naturally arises, how are we to obtain such cows ?

Buy a thoroughbred bull bred for dairying. A good, strong ox,

cannot be raised from a dairy cow that is milked up to the time at

which she drops her calf.

Stock raising can be made to pay in some parts of Maine, where

good grazing and grass lands can be obtained cheap. If there is

any money to be made in stock raising, it is by judicious manage-
ment in selecting cows from the best breeds and by feeding them

to maturity in the most improved way. If cattle are fed so as

not to gain a little each day, you are carrying on a losing business.

Fruit-culture can be made an important branch of farming in

Maine, but it needs patient, persistent and unwearied labor. No
labor can have a better reward, than that which we devote to the

culture of fruit, if we can only perfect ourselves in the art. In

other words, it is converting/the dust of the earth and the moisture

of the air into the most delicious food for man. Fruit growing
here is in its infancy. We are behind the times in this. We can

make Maine as good a fruit State as almost any, if we will but

work. Do not go into fruit growing all at once, unless you have

money and labor at command. For instance set out one hundred

apple trees a year for five years, and you will then have all you
can attend to, and also a good profit. We have spent a long time
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in Maine guessing at what we were made for, and now that we
have decided that it is dairying and fruit growing, let us go to

work with a will, reclaim our waste lands which can be made
excellent for these purposes, and looking to Him who alone can

guide us, we will ultimately reach success.

Mr.. IT. Colburn of Kennebec county read the following paper
on the leading topic announced:

Ox the Changes Made or Required in Farming.

That the farmers of Maine have made great advance in im-

provement, for ten or twenty years past, is evident from the

manner of performing farming operations. Although laboring
under disadvantages, by reason of the cheapness of Western

products, the farmer of Maine to-day is better able to compete
with the Western farmer than he was twenty years ago. There

were then no railroads by which he could get a quick return for

his products; often they had to remain long on his hands before

he could sell, and if grown on borrowed capital, the interest

would eat up the profit ;
but now if a farmer hires means to do

his work, he can usual]}*- get a sale for his products«vithout store-

ing, and thereby save a large percentage.
That the practice of farmers in Maine, as a whole, has changed for

the better as much as conditions and circumstances have changed,
we do not say, but that the majority have adopted better methods,
is evident from the improved implements of husbandry now in use.

At no very remote day, you might have seen, on some cross road,

a fanner plowing with an old-fashioned, wooden, mould-board

plow, which required the strength of five or six yoke of oxen to

draw it, turning over the soil two or three inches deep, after

which he would not allow his team to step foot on the plowed

ground, but takes his hoe and holes out the rows, after which he

would take a hod, go to the manure heap at the edge of the

plowed laud, fill it, carry it on to the ground and deposit a certain

amount in each hill
; and then return and fill it again, and so on.

When it came hoeing time, he would not allow a horse to step
between the rows, but must have large hills made around his com
and potatoes with a hand hoe, which the boys must not step on,

or, if they did, they must go back and smooth them over. Not
so with the farmer of to-day. He will have one of the best

modern plows and instead of five or six yoke of oxen, not more
than two yoke, or three horses, and plows five to eight inches
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deep, and from one and a half to two acres per day. ITis dressing

is spread broadcast, after which the improved harrow or cultiva-

tor, or both, thoroughly pulverizes the soil and mixes it in. He
then lines his rows, by a chain, a cultivator tooth, or a small

plow, and drops his seed, covering it with a horse hoe. At hoe-

ing, the cultivator is put between the rows and passed back and

forth until the ground is as mellow as at planting. It is mere

fun
;
he does not make mountains around the hills, but merely

keeps the weeds down and the ground smooth. And so not only

has he an improved plow, but a mowing machine, a horse rake

and a horse fork, to unload with
;
and in all that he undertakes,

seeks to do with as little manual labor as possible.

Improvements in farm houses and other farm buildings, is quite

as great as in implements and methods of conducting farm

operations. In place of the ungainly and inconvenient structures

formerly used for dwellings, situated at a distance from the other

dwellings, we now find houses occupying less space, but contain-

ing more room and conveniences so numerous and well arranged
that the good housewife is saved half the labor formerly required.

Barns and other farm buildings have been improved fully as much
as the houses, and contribute as greatly to increased comfort of

the animals kept therein as the houses do to their occupants. I

do not allege that the improvements have been as great as they

ought to be
;
and I know they are not as great as they might have

been if it were not for some other changes which have taken place

and which have not contributed to the prosperity of farming.

Fifty or sixty years ago, a young man would take a new piece of

land, clear an acre or two, put up a log cabin, get married, move
into it, and contentedly live and labor, pay for their land, raise a

family, educate their children, and in twenty or thirty years

would own a good farm, well stocked, and have some cash on

hand. They do not do so now. Why? Let me tell you. They
do not want to creep before they walk. The young man of fifty

years ago, when he went to his new farm, obtained a few sheep,

and the wife had her spinning wheel. The sheep and the spinning
wheel meant home-made clothing, and this they wore, and their

children wore it, and when they grew to be young gentlemen and

ladies they wore it, and thought it good enough for meeting, or a

party, or any other place.

It required but little cash to run the affair. They lived on the

products of their farm, which were good enough for anybody.
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They had few of the luxuries of life, "but they had all needful com-

forts; and with their manner of living, were robust- and healthy.

But the modern young fanner, does he take his pack and axe and

start f<r Aroostook, to take up a farm ? No. lie gets his father

or some friend to furnish him with money and clothes and then

takes the next boat, or rather the next train (the boat is too slow)
for California. Riches wait for him to gather up, and he must

needs take the quickest way to reach them. Does he make as

sure a thing of it as the young man of fifty years ago ? By no

means. One in a great many get rich, but the exceptions are far

more numerous. Now why is this change ? The young man of

former times was not so exceedingly anxious to get rich suddenly,
but labored patiently on,' with the conviction that it was not so

much what a person got, as what he saved, that made him inde-

pendent. But now, instead of looking to the sheep and the

spinning wheel, if they want anything, it must be bought at the

city store
;
cash must be paid, it must be of the finest texture, of

the latest fashion, and bear the highest price. Now if everything
must bo purchased, how is the cash to be raised to pay the bills,

and much more to make improvements on the farm ? We know
well that the farmers of Maine are not rich enough to indulge in

foolish extravagances, even if any good to anybody could come of

doing so. But if we will be content with comfortable houses and

furniture, plain clothing and equipage, and good, wholesome food,

we can be as happy as anybody in the world
;
we can have the

means to carry out greater improvements than have yet been

made and thus be steadily improving our condition.

Therefore I say, that the change which is most needed is, to

emancipate ourselves from slavish imitation of those who, by
honest means or otherwise,' have become possessed of money
which they lavishly squander in foolish fashions. Let us live

upon and within our means and be independent.

Mr. IIawes of Knox county read the following :

I do not propose to enter upon the subject of general improve-
ment by any extended remarks, as I am aware there are many
members of this Board more capable of doing justice to the sub-

ject. But though I may say but little, I feel a deep interest in

the prosperity of our noble State.

That great improvements have been made during the past fifty

years, perhaps greater than during the same number of years ra
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any previous period of its history, I presume none will deny. I

consider the cultivation of fruit trees of as great importance to

the farmers of this State as'any other branch of agriculture.

That it has been too much neglected in the past, none will deny,

although within the past few years a good degree of interest has

been manifested. If the soil in. this State is so well adapted to

fruit culture as is generally conceded, why is it not equally well

adapted to rearing young trees in nurseries? As we cannot com-

pete with the great West in raising some articles of consumption,

is it not wise and proper to interest ourselves and engage in the

culture of those things in which we can succeed? Thousands

and scores of thousands of dollars have been carried out of the

State which might have been retained, had she been awake to her

interest. I have seen as handsome and as productive trees, laden

with as choice, delicious fruit, from our own nurseries, as from trees

coming from ether sources. I do not complain that trees are

brought from other sources, for it may prove money well invested,

although time alone will settle the differences of opinion among
us. That we can raise as handsome and delicious fruit in Knox

county as can be raised elsewhere, the samples exhibited at our

Fairs fully prove. But too often we rob our soil with hoed crops

and grass, and wonder why we are not blest with a bountiful har-

vest. It is evident that Maine grown fruit will keep as long, or

longer, than that grown in any other State, therefore I think it

wisdom to grow a large share of hard}', winter fruit, for market.

Another important subject worthy of more serious considera-

tion is stock raising. That great improvement has been made in

the domestic animals of some sections of the State is evident, but

in some sections it has been and is still neglected. That we can

raise stock to compete with the great Texas we do not claim, but

we are obliged and will be obliged to keep more or less stock in

order to keep our farms in a high state of cultivation. Experience

has taught me fhat it costs but a trifle more to raise good stock

than poor. A pair of calves can be as easily grown to seven feet

in girth as to six feet. It is a source of regret that so many
farmers take but little interest in so important a subject or con-

sider it in its true light.
•

The farmer should remember the soil is his source of income

and what he can grow upon it with least impoverishment, and not

how he shall rob Peter to pay Paid. The hay crop, especially for

the last few years, has borne a high market price, and many
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farmers have reduced their stock and sold their ha}
7

, thereby

impoverishing- their farms. It is true the sale has yielded ready

money, but in too many instances barren fields. It has been said,

you may cheat your neighbor and escape the penalty, but your
farm and stock never. I have noticed several instances in my
own vicinity where the farmer thought it economy to sell stock

and hay in the fall and replace the stock in the spring, but almost

invariably in a very few years he has not been able to keep so

much stock if he was so disposed. A farm is a good bank where

investments are perfectly safe. Contrast tvyo men and their

farms, the one who has made ample restoration to mother earth,

and the other who has robbed her, and you will find an instructive

lesson. It is very burdensome to pay taxes and acquire a com-

fortable living on a farm thus sapped, and experience has taught
too many the great cost of restoring the soil to its primitive good-
ness.

What products can be sold off the farm with the least detriment

to its fertility, is a very important question. It is evident to

every reflecting mind that the manure made upon the farm is the

only reliable fertilizer upon which we as common farmers may
depend, therefore hay, corn and grain should not be sold in any
other way than in the form of animals and animal products. Fruit,

wool, butter and cheese in our section we consider profitable to

the farmer and without detriment to the soil. Which crops pay
best is a question of great importance to the farming community.

This is a world of change, but if we adhere to nature's indica-

tions we shall not be likely to go far astray. The Great Creator

has made the soil capable of producing a great many crops, and it

seems to me to be most profitable to raise a variety. We some-

times go to extremes, but it is not safe to push anything to an

extreme. Swing the pendulum of a clock farther than its accus-

tomed place and in return it goes as far in the opposite direction.

There is avast amount of speculation in this 'matter. I have

observed that if the potato crop is successful one year, thousands

trust their all to the same the next, when perhaps it proves a fail-

ure, and so it is with all others. In going to extremes some

become rich while others become bankrupt. We should try to

follow safe methods in matters of great importance. The almighty
dollar should not alone be our single aim but that which secures

to us comfort and trust. In past history we read of famines and

we find these occurred chiefly where the people trusted to some
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special crop ;
therefore I say let us plant and sow such as our soil

is best adapted to produce and we shall have enough and some to

spare.

I can see no way that we can successfully -compete with the

west in regard to some products. The very nature of their soil,

producing almost spontaneously, while ours requires so much

care and dressing, gives an advantage in their favor. The rail-

roads which now encompass and intersect almost our whole

country we believe on the whole work general goo 1, but they are

a great leveller. During the past two years witn the scarcity of

stock it must have* been much dearer here had it not been for rail-

road transportation. Considering the advantages of other States,

I do not think we can select any one branch that we may safely

pursue to the exclusion of all others.

Adjourned.

EVENING SESSION.

The President. It has been suggested that before the regular

exercises of the evening, we might learn somewhat of the success

attending the establishment of associated efforts in cheese making
in this State, from gentlemen present who reside in or near the

localities where factories have been put into operation. May we
hear from Hon. Hannibal Belcher of Farmington ?

Mr. Belcher. I did not expect to be called upon for informa-

tion in relation to this matter and am not prepared with any
statistical facts regarding it. I can only say in general terms

that after the session of your Board at Farmington, at which Mr.

"WiHard gave a very interesting and instructive address upon the

Bubject, and where others also spoke very freely and in a very
able manner upon it, there was much interest felt and some efforts

made to put the plan into actual trial. There was an attempt in

our town but it rather dropped through. In Strong, however,
some farmers got together and fairly started the enterprise, with

the help of some practical mechanics. Only comparatively few

took hold at first, but they found they could make good cheese

and found a ready sale for it at good prices. They found they
could sell a great deal more than they made. The effort last year
was so fully successful in all respects that almost every farmer in

the neighborhood has gone into it the present year. The whole

of their product was contracted for early in the season, at a good

price. So far as I can judge all feel more than satisfied. They
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tell mo there is more interest felt now in farming- than before the

establishment of the factory, more care taken in the selection of

cows, more care in feeding- and treatment and that the movement

is likely to enhance the value of real estate. Good cows, as I am

informed, pay a clear profit of $25 to $50 during the season.

I was told by a gentleman residing in Barre, Worcester County,

Mass., and president of the Association there, that the result in

that vicinity was an increase in the value of farming lands from

$25 per acre to $75. I have never had a doubt of the expediency
and profitableness of both butter and cheese factories in Maine.

Mr. Goodale has expressed the opinion that large sections in

Franklin County, and several other counties in this State have as

pure water, as abundant, cold, and clear springs, and as good

grazhig and other needful facilities for this business as any sec-

tions elsewhere. He has visited the principal dairy regions of

the United States repeatedly with reference to this subject and he

gave us his views upon it as long ago as 1862 and 1863, in his

reports. I regret very much that our farmers did not engage in

the business years .ago, as he recommended, but better late than

never. It is certain that we can make cheese of superior quality.

It seems equally certain that any amount can be sold at good

prices. If not wanted here we can ship it to Europe.
I feel perfectly warranted in saying that no enterprise in our

county has been more successful, and it has given a general start

to other industries. All the people feel more courage to take

hold of other things. It was not started by capitalists but by

plain farmers of moderate means. They erected buildings of mod-

erate cost but furnished with the best conveniences and arrange-

ments, and they got the best skill to be had to start it right. I

see no reason why most of the towns in Franklin and Somerset

ai i some other counties cannot do fully as well.

The President. The Chair will call upon Mr. Simpson to tell

us what he can of cheese making near Bangor.
Mr. Simpson. I can only say as Mr. Belcher has, that I have

no statistical information to impart. Several times, and once in

company with our Secretary, Mr. Goodale, I have visited the

factory at Six Mile Falls—six miles from Bangor, and saw their

operations and their cheese, and have conversed with those in

charge and also with some of the stockholders and others inter-

ested in it. All the indications are of satisfaction with its working
and of prosperity in the enterprise. They find a market near by
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and obtain a good price. It nets them about fourteen cents per

pound at the factory, which is more than cheese of the same quality

would bring in New York or Vermont, or even in Massachusetts,

probably by a cent or two cents per pound. This advantage they
have by reason of making it here over what they could realize

there.

Col. Swett. I have felt much interest in the subject of asso-

ciated dairying for some years, and have been in hopes that we
could get a factory started in our vicinity. Week before last I

went to the Cattle Show at Dixfield, and took the opportunity to

visit a cheese factory which had been put into operation there this

season—about the first of July. I was informed that its capacity

was for the milk of 300 cows
;
and that its cost was $1550. The

man who built it told me we could build a good one large enough
for the milk of 400 cows for $2500, and perhaps for something

less; includiug all the necessary apparatus and fixtures ready to

go to work.

I spent half a day in looking about the place, examining the

cheeses, of which five hundred or more were in the drvinsr room.

They were as fine as I ever saw, and tasted as well. They had

lately begun to sell, not many of them being ripe enough for

market. The price obtained was fifteen cents per pound. Their

weight was from 35 to 50 pounds. I conversed with the farmers

there about it, and I found no one who did not intend to increase

his number of cows next season.

From what I have seeft and heard and read, I am convinced that

there is no branch of farming which promises such prosperity for

us as cheese making in factories. The cow is the best machine

to convert hay and grass into cash that has ever been discovered,

and the factory system relieves our wives and daughters of

severe hard work. I believe they are a great thing for Maine

fanners.

Mr. Goodale. With jour leave I will read from a letter lately

received from Mr. Norton of Avon, formerly a member of the

Board from Franklin County, and one of the fanners concerned in

the cheese factor at Strong. He says,
" We are having a favor-

able season and shall make about thirty tons from two hundred

cows
;
and I believe we shall realize double the profit from the

milk made into cheese by factory which we could get from tho

same in butter made in the families. I have two cows which have

given milk enough to make one hundred pounds of cheese per



CORSE OF HUMAN PARASITES. 385

month, each, for four months past. We shall run the factory till

the first of November, or a week over five months. Good cows

make 500 pounds in the course of the season. We are selling at

15 cents per pound. It costs a cent and a half to manufacture.

So you can see what we are doing."

I have but a word to add, and that is to say that, this is an

excellent record. Sixty thousand pounds from two hundred cows,

is three hundred pounds each, in five months and one week, and

they probably yielded some milk before and after, and perhaps

during these months which was used at home.

When I visited the dairy sections of the principal dairy States,

I found occasional instances of cows giving five, six and even

seven hundred pounds of cheese per annum, but the average did

,not exceed the amount stated to be obtained at Strong, and this,

be it remembered, in a section where the business has just been

begun, and we may presume where attention has not yet been

very much directed to the selection of cows especially for this

purpose, nor to feeding specially with a view to production of

milk. I regard these facts as confirming the opinion long held

that the manufacture of cheese may be made a very remunerative

pursuit in our good grazing districts.

Mr. J. W. Lang of Waldo county then read the following, on

The Cukse of Human Parasites.

By parasites here, we do not wish to be understood to mean

those lesser tribes of insects and worms internal or external, for

an abler pen than mine has thoroughly canvassed that subject, and

if you will take the pains to consult the Report of the Secretary

of the Connecticut Board of Agriculture, for 18*70, you will find

an excellent paper therein, by Prof. A. E. Verill of Yale College,

entitled, "Internal and External Parasites of Man and- Domestic

Animals." This paper is full and exhaustive, and is illustrated

with cuts, an accomplishment I despair of, except such cuts and

pen and ink portraits I may be enabled to present. Such as I

have are at your service.

The human parasites that I design to treat somewhat upon, are

in the form and semblance of men, that subsist upon the varied

forms of industry and upon the producing classes, without aiding

them, very much as the eagle feeds upon the fish-hawk's prey.

These parasites are to be found everywhere, and almost every
25
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neighborhood has them. You all know them
; they all have the

same stripe and general semblance that identifies them at once,

and in scaliness exceed anything yet investigated.

Why wonder that this is so
;
has it not always been so ? Shall

it always be so ? Unless in new countries and under new govern-

ments, it has always been the same. Are we, by their appearance

and existence among us, outgrowing our equality ? Are we

assuming the conditions that have belonged to all other plundered

nations ? There were always a few who have withstood the

current
;

but never enough to save justice, honor or liberty.

Parasites will feed on producers and industry so long as the pro-

ducing classes are ignorant
—so long as they are not qualified

for the position they ought to occupy. I regard the calling of

the class that feeds and clothes the world as a very high one in-

deed, and entitled to the highest honors
;
but its history is that it

has always been kept down, as a whole, to the lowest levels. All-

deserving, holding the elements of strength and prestige, it never

yet learned to wear them for its own advantage. Its brains were

never yet cultivated enough, nor its heart sufficiently refined. It

has not sought to grace its bronzed features and plain apparel

with manners sufficiently noble and elevated ; nor taught its lips

to speak on all occasions becomingly of the rights which belong

to those for whom the earth was made and first given.

Of all classes, producers should be the most independent, up-

right and accomplished ;
nor should they be alive with political

parasites or professional vermin. The fruits of their industry

should not be distributed for them, but by them, and after a

princely style, with due appreciation of what belongs to every

other interest, in society and government. When they enter a

city, they should be as much at home and as welcome in the

tradesman's parlors as in their shops. They who have made the

landscape should be a good judge of a painting of it. They who
live on the soil and among plants and trees, should be at home in

the green-house or hanging garden, which are, at least, but poor

apologies for the spontaneous productions of the country. They
who have in charge the tilling and fertilizing of the ground, ought
not to be mere gaping spectators in the laboratory of the chemist ;

nor should they who live out of doors and in close proximity with

all the glorious works of nature, suffer some closet student from

the city to teach them about natural history, geology, or any of

the natural sciences. More than a king should the producer be
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able to speak
" Of the trees, from the cedar that is in Lebanon,

even unto the hyssop that springeth out of the wall
; also of

beasts and of fowls, and of creeping things, and of fishes.
"

(1 Kings, 4:33.)
The lesson taught in the command to Adam has never been

heeded by the laborer. He is, and always has been, ignorant, not

only of the names, but the nature of things. This profound

ignorance of the laboring classes is the reason why they do net

enjoy the honors and exemptions which other classes have appro-

priated. Hear what a practical writer says: "We cannot but

consider the general tendency, becoming yet more common, to

bring up children without regular, thorough mechanical employ-

ment, and without regular, thorough agricultural training, as one

of the mistakes of the times. Our hearers will naturally inquire

what we would recommend as the most perfect safeguard against
so lamentable a state of affairs. Unhesitatingly we respond,

scientific agriculture ;
for there is not a quality of the mind which

in its far Teachings it will not wake up and energize ; for, to be

properly and profitably pursued, it makes almost every other

science subservient to it. Thus followed, it is the most ennobling
of human pursuits, because it perfects the body and refines the

mind. The healthiest of all callings, and which, when intelli-

gently prosecuted, involves a large share of bodily vigor and

activities, with a wide range of intellectual and scientific enquiry,

deserves more attention than the present age accords it. One of

the greatest mistakes of the times is, that anybody has sense

enough to be a farmer
;
that it is a pursuit which can be taken up

and successfully prosecuted without pre-culture."

There is medicine enough in the above to exterminate the last

parasite and to cure the complaint. It is safe to handle and bene-

ficial to everything it touches. It is cheap and effectual. Let every

young man and woman who expects to live by labor, get a botany,

chemistry, a natural history, and geology. Let them begin by

taking small doses of each, increasing as they may be able to

bear, each day and regularly, at home evenings and all spare

moments. Let them experiment with well considered prescrip-

tions upon themselves and others, anointing and being anointed,

till they have become wide awake to beauty and dignity of labor,

and of life in this world. It is lost time to wait for agricultural

colleges. This is the way to get them, to aid them, and to per-

manently establish them. These preparatory studies should be
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commenced at once
;
and when an education is obtained, 'it should

not be thought a misuse and abuse to enter the ranks of mechanics

and farmers.

It is not a matter of satisfaction to call up the short-comings of

our farmers and mechanics, or to find fault with the agriculturist

and laborer. But when complaint is loud and deep that they can

but keep soul and body together on account of the parasites that

feed upon their labor, it is fair that they take upon themselves the

degree of blame that properly attaches to them. Let them first

qualify themselves to adorn a higher position, let them take the

requisite steps and work for desired results, let them defend their

rights and immunities in society and government, then they will

no longer be treated as mud-sills.

The large grant of land by Congress, conditional upon further

appropriations by the different States, for the purpose of giving

them a better education, is a tardy but real acknowledgment of

what belongs to their class, and of what they need. The discus-

sions and deliberations, in various quarters, which this measure

has awakened, has led, as yet, to no special interest among a

great majority of those for whose benefit the appropriation was

made. Politicians, speculators and managers of bankrupt literary

institutions, seconded by a few farmers, who are not the best

representatives of their class, hovered around the bequest and

threatened to swallow it up. The laborer is asleep and dreaming.
If he goes to vote annually, and receives a little flattery for what

he has done, he seems to think that it is about all he is entitled

to. He scratches hard at the vermin that infest him and feed

upon his labor, and puts the best face he can upon his condition,

all the while inwardly praying that something will turn up to take

him and his out of and above the calling of laborer. lie is so

accustomed to hard usage and robbery that he expects nothing ;

aud even doubts the sincerity of the government. He has given

up looking for fortune in farming, luxury in labor, or a life of

fame in years of toil and fatigue. lie considers education not

suited to his lot, and has learned to laugh at " Book Farming,"
and science in the field, and refinement in farm life. This is a

terrible fault.

That we^ire as well situated, all things considered,—including

parasites
—as those of other places, I quote from a leading agri-

cultural paper, published not far from the "Hub." "Taking all

things into consideration, we think the farmers of New England
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are about as well off where they are as they could reasonably

expect to be anywhere on the face of the earth. Let us, there-

fore, adorn our homesteads, improve our farms and beautify the

country about us, make better roads, build more for the future

and seek comfort for advancing age among our own people."

Add to the above "Let us weed out the parasites that prey

upon us " and the picture and inducement is complete. Emi-

gration, the remedy thousands seek, will not help us
;

for go
where we will, we shall find the parasite thriving as though
"native to the manor born." There he is ready to take root and

grow, ready to bite and to bleed, ready to sap labor and industry,

as here.

Good men and true men are laboring for the advancement of

the laborer, socially and intellectually, but he heeds not their

well-meant efforts too often. And here the parasite comes in and

diverts the benefits to other channels, or renders them of no effect.

It instated that two-fifths of the Ohio Agricultural Reports, pub-
lished and sent out mainly at expense of farmers of the State, are

lying among the rubbish of stores and offices, where they have

been sent with somebody's compliments. The same authority

says very few of the Geological Reports of the same State will

ever grace the farmer's library. If it is said they would be no

better appreciated in the homes of the farmers and laborers, the

claim is yet good that they would then be where they were

designed to be. aud among proper owners. And being there,

involuntary combustion or ehance may strike a light, sometime,

which will make it unpleasant for the broods that are fastened and

pensioned upon the labor of the land.

A far better record can be shown of our valuable State Reports.
We know, and thousands bear witness to the growing demand for

these annual volumes. The people are after them, not because

they are gratis, but for intrinsic worth and merit. They have

created a demand for themselves by helping elevate in the mind

of the farmer and laborer his appreciation of his calling. We note

it as a pleasing sign of healthy growth in the righ . direction, and

also as a move to" rid themselves of the human parasites that are,

and have been, preying too long upon them.

Our duty is to make the laborer appreciate his worth and rights

and not only cultivate the beneficial and useful products of nature,

but the beautiful also, that our rural districts may bloom and blos-

som, and gladden the hearts of our fair country women, and
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elevate both men and women. Our duty is not only to make
farmers and farmers' wives better understand their worth and

wants, to make farming an intellectual profession
—to give labor

a just reward—but it is our duty to make it a profession of honor

and influence in our social and political system. We must have a

basis of political stability and prosperity, not only agricultural

skill and mechanical invention, but also diffusion of that kind of

knowledge which makes our farmers and their families honor their

pursuit, and love the rural scenes amid which they are carried on.

Said a farmer to us, not long since,
" How is it we allow mid-

dlemen to make such profits ? Farmers sell their beef at seven

dollars a cwt.; then what they buy back to use in their families,

they pay from 16 to 20 cents per pound. It is so with every thing

we have to sell. We sell our milk about Boston for four cents a

quart, and the people in the city pay eight cents for it after it has

been topped for cream, and the residue watered at that." Unless

the cans are topped for cream, where are the numerous cans of

cream sold in the market obtained ? Echo answers, ivhere?

A suburban farmer asked the other day,
" How is it that I give

twelve cents a pound for shin beef and thirty-five for sirloin V
So it is whether it be milk, eggs, beef, butter or aught else. Let

there be fewer shopmen, less profit to them
;
better remuneration

to producers, lower prices to the consumers
;
then all parties but

non-producing middlemen will be benefitted. It is time pro-

ducers should have their share of the profits of labor and capital

invested by them. Why should men of no more natural ability

than they, be suffered to grow rich from off the products of labor,

while laborers struggle hard to make a bare subsistence. Is it not

bo everywhere ? Are not parasites feeding upon iudustry and the

producing classes in all places ? How shall the remedy be applied—what shall the remedy be—is there any effectual remedy ? Any
means that shall bring the producer and consumer together, at

proper times, will render middle-men unnecessary.
The parasite who ranges the country picking up products the

farmer might just as well market himself, and save toll thereby, is

of no real benefit to society. Say you, this dealer in truck is

handy ? So he is
;
let's consider a moment and see. He pur-

chases a lamb of one farmer for four dollars, kills and markets

him, with half a dozen others, for eight dollars. Handy to take

four dollars from the farmer's pockets on every lamb marketed,

which the farmers themselves could just as well do. So with
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eggs, poultry, calves, and all the products of field and flock. He
scours the country and buys at his own prices very often, and

reaps a big percentage. But, say you, he don't make every time.

Allowed. But who must make up his losses think you ?

Bring the producer and consumer together and the one gets

more, while the other pays less for the same product, than now.

They divide the parasite's profit between them
; they are both

benefitted. When the producer sees his interest in its true light

he will establish market days and attend personally to the sales of

his products, or by an agent who represents and is one of an asso-

ciation of producers. The consumer will meet the producer on

market days and at market places. Their interests concentrate

here, and will bring both together. Even railroads are in a

measure in the hands of these parasites and pressed into service

against the producer. On authority of the Massachusetts Plough-

man, I find that " The Milk Producer's Association of Massa-

chusetts and New Hampshire, in the course of their investigations,

have found that the contractors (middlemen) have made contracts

with the railroads, by which they are enabled virtually to control

the means of transportation. The consumer pays in the city

twice as much as the farmer twenty-five miles off receives for

pure milk at his door, and the railroad freight is only one cent

per quart ;
it will be seen that the interest of all other parties

are now sacrificed to middlemen."

Farmers' clubs, market days, cheap, untrammeled transporta-

tion, diffusion of knowledge and cooperation, are among the most

potent means of ridding productive industry of these parasites,

now sapping its life blood. Agricultural colleges, associations,

the Press, and the unbiased common sense of an educated people,
will work this out, if it ever is worked out, to practical utility

and blessing.

As now exists, the producer receives the minimum price and

profit, the parasite the maximum
; very often this profit exceeds

the price received by the producer. The producer, content

through ignorance or powerless through apathy, lies passive in

the hands of middlemen. Prices are established by the dealer,

on products bought and sold, of and to, the farmer. The dealer

has both ends of the trade
;

the producer is at his mercy.
Demand and supply have far less to do with regulating prices

than ought to be the case. The parasite grows rich, the producer

poor.
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One thing is cheering from this standpoint: There is a grow-

ing intimacy between city and country. They are not so far

apart socially and practically as formerly. This is as it ought to

be, and a move in the right direction. The barriers of our social

caste are being broken down by the agencies of education and

internal improvements. The inhabitant of city and country are

being thrown more and more together ;
the one learns he can buy

cheaper and get better products, the other better prices, by dis-

pensing with the parasite, that has fed from both hitherto. Let

farmers and consumers cherish this intimacy, cultivate this direct

exchange, pursue this avenue of promise, walk this path devoid

of vermin, and it shall be one great aid to desired results.

The Farmers' Club we recognize as
'

an efficient and powerful

aid toward ridding industry of parasitical pests. In the club we

see the same capabilities for educating farmers and mechanics, as

in the common school to educate c! ildren. They are, in fact, the

common schools of agriculture. No town can afford to be without

them. No community is so advanced as not to need their aid.

Success to them ! may their numbers increase, and attendance

double.

But I must close
;

fruitful as is the subject under consideration,

fraught as it is with interest to the masses, I feel that I have but

poorly treated some of its many points. It is a subject that

demands our earnest thoughts as artizans and producers. It

demands individual action and united effort.

Let me close by repeating the words of another, when he says

of true life :

" The mere lapse of years is not life. To eat and

drink, sleep and wake, to be exposed to darkness and light, to

pace round in the mill of habit, and turn the thought into imple-

ments of trade—that is not life. In all this but a poor fraction of

the consciousness of humanity is awakened, and the sanctities

will slumber which make it worth while to be. Knowledge,

truth, love, beauty, goodness, faith alone can give vitality to the

mechanism of existence. The laugh of mirth that vibrates through

the heart
;
the tears that freshen the dry waters within

;
the music

that brings childhood back ;
the prayer that calls the future near

;

the doubt which makes us meditate
;
the death which startles us

with mystery ;
the hardship which forces us to struggle ;

the

anxiety that ends in trust, are the true nourishment of our natural

being."
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And let us work together for elevation and progress toward

that bappy
"
Coming Time,"

"When men forget their love of gold,

And love their honor more;
When truth is only current coin,

And counted o'er and o'er;

"When men love freedom for its sake—
For all as well as one—

And, for the greatest good, their work,
From day to day, is done :

When men throw self aside and live

For some just purpose high,

Then will the glorious era come

When parasites shall die."

Mr. S. L. Boardman, a member at large, also editor of the Maine

Farmer, read the following on
1

Power and Influence op the Agricultural Press.

I am accustomed to speak to a larger audience than I see before

me this evening,
—but it is an audience that I have never seen, and

that has never heard my voice. Week after week for years, it has

been my pleasure and my task as well, to hold direct but silent

communication with a very large proportion of the farmers of our

State. And, as week after week in one continuous round, I see

go out from our office the thousands upon thousands of copies of

the Maine Parmer, I not unfrequently amuse myself by watching
in imagination these sheets of printed paper as they come fresh

and bright from the press and go out through the numberless

avenues of transportation into every nook and corner of the land.

On publication days the mail cars of the trains are burdened with

this freight of thought—and all along the main line of travel smaller

parcels are sent out by stage coach and mail wagon, and over the

narrow, grassy roads in the far off corners of the State, among
hills and woods, small villages and quiet farms—the freshly printed

paper with its seasonable advice and latest prices current is hur-

ried along to its destination. And the farmer who has some erraud

at the corner post office or the village store, always goes on the

day his paper comes, that he may keep up with the latest commu-

nications from the outside world, and know the highest quotation

for eggs and beans. This errand is never forgotten
—for what

would the children and good wife at home do if the paper did not
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come ? And, reaching home, the newspaper—the farmer's paper—
is thrown in at the window, or handed to Charley who comes out

for it, and while the farmer puts up his horse for the night, the

young people, ever eager to read their part, gallop over the chil-

dren's column, and after the evening meal is partaken the farmer

or his wife or perhaps the oldest boy or girl, read the paper aloud

to the family circle. The news is commented upon, the opinions

of the paper criticised—for such is the general intelligence of our

farming community, and honor to the press for it—that men, and

women too, have thoughts of their own upon almost every leading

topic of the day, and are free to express them. And I sometimes

think, that for once I should like to enter in person and simulta-

neously, each of these thousands of Maine homes where I do now
enter in reality, and see for myself the reception I should meet.

But after all it is better that it is impossible. What reproofs I

escape, probably
—what applause, perhaps I never hear; how many

disputes I avoid, how many enemies I never meet, how many friends

I have now who might be disappointed should they see me as I

am. And so I live in the pleasant delusion that all my readers

are generous critics, and do my best week after week, to make

my budget of thought attractive to some
; conveying information

to some, suggesting useful inquiry to some, and producing no-

feelings but those of good will in the mind of a single reader.

Turning these things over in my mind, and knowing I was to

meet many of my family of readers face to face at this time, it

occurred to me to present some of my own thoughts,
—which may

not be wholly new, or particularly different from your own—upon
the power and influence of the press, and its connection with agri-

cultural progress.

Now, I do not propose to go back to the days of antiquity to

show the condition of agriculture before the operations of the farm

were governed by thought and mind
;
when the implements of

husbandry were the rudest contrivances possible, and the work of

tilling the 'soil was limited to the mere labor required to produce
sufficient to maintain life in its simplest forms—the investigation

would be somewhat foreign to my subject. But I do want you to

consider that only fifty years ago<
—and there are many men who

can remember that—the only agricultural society in New England,

and almost the only one in the country, voted, in a public meet-

ing, that two of its members should become subscribers to the
"
public paper printed in Boston called the New England Farmer,"
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and after unanimously passing this vote, went on to designate
who the men should be. And every farmer in the State to-day,

who is worthy the name, and who is enjoying the benefits of im-

proved implements and an intelligent system of culture, should

be proud of the fact that that society was a Maine organization,

and those men thus drafted, to become in the grand future of our

, agricultural history, so truly representative farmers, were Maine

men. And as I mention the names of Samuel Wood and Wil-

liam Richards of Winthrop as the first known subscribers in our

State to a farmer's newspaper, let us lift our hats to their memo--

ries, that they were willing to be thus drafted, and above all that

they were willing to pay their subscription dues—for the records

of this ancient society, the second association of the kind formed

in the United States, and which I have minutely examined with

the deepest interest—while giving place to votes of the most

trivial and often of the most amusing nature, nowhere mention

that these men ever failed to pay the printer. By this action the

first agricultural society of New England recognized the power
and influence of the press, as a direct and potent agency in the

work of "
improving the art of husbandry, and elevating the call-

ing of the farmer," the primary objects for which it was organized.

But to come down to a more recent date. It is but little more

than thirty years
—and many here can remember further back than

that—when the members of this pioneer agricultural society of

New England, feeling the need of a farmer's paper of their own,
set about obtaining subscribers for a Maine agricultural journal.

It was started in 1833, and it would be quite amusing had I time

to tell you what opposition it met with, how many subscribers it

had, and how they paid for it. I may say in brief however, that

for ten years the Maine Farmer, originally called the Kenxebec

Farmer, did not have above three hundred subscribers, and more

than half of these paid for it in beans and potatoes ! You will

smile at this, I have no doubt, but I have the statement from the

original publisher of the paper himself. There was no money in

circulation, and farmers could not get money for anything they
sold. Trade was all barter; and for years the standing announce-

ment in the paper was: "all kinds of country produce taken in

payment"—and the poor, lean, hollow-bellied editors were mighty

glad to get it.

Reflect for a moment upon the condition of farmers and farming
in our State when the first farmer's newspaper was established.
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Roads were poor and the country was but thinly settled. The

general means of communication was on foot, by horseback, or with

an ox-team
;
no such thing as a spring carriage had been thought

of. Farm houses were unpainted, there were no carpets on the

floors, no curtains at the windows. Cooking was done by the open
fire place, water was drawn with the well sweep, and the wool

cards, spinning wheel and loom were found in almost every house.

The clothing was all home manufactured, and women were con-

tented to wear one dress at a time. Farmers plowed their ground
with a wooden plow, the mould-board of which was covered with

strips of sheet iron, and harrowed it with a harrow, the teeth of

which were of wood. The scythe, and fork and hoe were made

by the village blacksmith, and fitted into handles from the farmer's

wood-pile
—the scythe snath being a crooked stick from the

forest. Grain was reaped with the sickle, threshed by the flail,

and winnowed by the original winnowing machiue of the Creator.

It was carried to mill on the back or by means of an ox-team,

often a distance of thirty miles. In autumn the shoemaker with

his kit of tools went from house to house to make up shoes for the

children, who had been barefooted during the summer. The

farmer's stock of reading was limited to the Bible and almanac
;

while the privations and hardships of farmers generally, in felling

the trees, clearing their farms and maintaining their families, thirty

or forty years ago, were such as the present generation can obtain

no real conception of.

Before comparing this condition of farm life in Maine with that

we have now, let me say that the improvements we now see have

been gradual and perhaps slow. They are too as marked in other

lines of thought, and in other fields of effort, as in that relating to

farming. A combination of agencies have been at work in all

directions, to produce the wonderful changes between the present

and the past, that we now witness. The application of steam

and water power to machinery, has revolutionized all the

processes and modes of manufacture
;

it has transformed the

means of transportation and communication, and brought remote

places near. The smooth fields admit of different treatment than

did those cumbered by log-heaps and stumps, and with a denser

population, ready markets yield the farmer ready cash. With

this have come in an abundant measure the comforts and often the

luxuries of a high civilization. But in all the channels in which

these improvements have been going on, through all the past, the
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press has been the one grand agency. In politics and the science

of government, in mechanics, in the industrial and economic

arts, in the sciences, in the homely business of agriculture, the

press has been the chief aid to the improvements wrought, the

great means of preserving the thought and life of the people.

Without it, the existence of many inventions and improvements
would never have been known, and but for its influence, the

world would have been a waste of mental darkness. Strike the

press out of existence and the world would relapse into barbarism
;

the arts and inventions and discoveries which minister to the

enjoyment and happiness of mankind would be forgotten ;
man

would become but a mere mechanical organism. Encourage and

support the press, and you continue to advance farther and

farther into the clear and unmistakable light of wisdom and

knowledge.
Let us now narrow our line of thought down to the business of

farming and the influence of the farmer's paper. How slow and

cumbersome the means by which useful discoveries in agriculture
were disseminated before the days of the farmer's journal ! A
hard-working man, plodding along with his weary labor, works out

with the aid of his own mind and hands some new mode of per-

forming a certain piece of work, or makes some discovery in the

pursuit of farming he has not before known, but which he is satis-

fied, in the light of his weak faith and still weaker knowledge, is

to be a benefit to all who take advantage of it. Becoming sure of

its value, perhap%
s only after two or three years' patient trial, he

tells it to his neighbors. Following his directions they adopt the

method he has practiced, or use the implement he has invented,

with the same result. As years go on, other neighbors still more

remote, make use of the new practice, and thus the good results

of one man's study and invention travel slowly until perhaps in

twenty years, possibly a hundred men may be following his new
found methods. As there are no means of communicating this

improvement or discovery but by the slow process of neighbor

talking with neighbor, and as personal intercourse between distant

points is not frequent, the thing makes very slow progress. But

in time it comes to be universally adopted, although the man who

originally gave the new and better method to the world may have

long been forgotten. In contrast, look at the agency of the

farmer's journal in diffusing, not merely a knowledge of those

inventions for which their originators require a consideration, but
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the ordinary discoveries and experiences of practical men, will-

ingly disseminated for the good of all.

In 1824, the editor of the New England Farmer went out to

Jamaica Plain, "with a view," as he gravely states in his paper

at the time, "of obtaining information concerning the worms called

borers, said to be infesting the apple trees on the farm of Mr. John

Prince." He then goes on to describe these "worms," which is

done very minutely, tells what the neighbors know of their habits

and depredations, and concludes by saying that the best method

of getting rid of them is to " cut them out of the tree by means of

a knife, chisel or gouge, and killing thorn." And from that time

to this has any thing better been devised, except the flexible wire

in place of the gouge ? A year later, Mr. Leonard W". Briggs,

writing to the same paper from Bristol, R. I., describes a horse

rake which he says has been in use two or three years in that

State, and in urging farmers to make and use it he says
—"it is

confidently believed that it only requires the experiment to be

made to show its utility and bring it into general use." He then

goes on and tells how to make it, describing very exactly a large

rake similar to the hand "drag rake's" of the present day. When
this rake is full the horse is stopped, backed, the rake lifted over

the winrow, and then driven on until again filled. By gradual

stages, the revolving horse rake grew out of this improvement
which Mr. Briggs describes with so much confidence

;
and even

now there are men who believe the old revolving horse rake as

good as any ;
and I am inclined to think them about right. These

two instances are sufficient to show how powerful an agent the

press has been in making known not only the more important

inventions in agriculture, but in disseminating for the general

good, the practices and experiences and discoveries of the best

farmers in all the past.

The farmer is no longer obliged to talk with his neighbor in

order to make known to him what he has learned—and wait for

the same slow method to be repeated over again and put in

practice by other neighbors, and yet to others still, before he can

see that his thoughts or his practices are of benefit and advantage
to the world. This primitive arrangement is played out. The

farmer of to-day communicates his thoughts to the agricultural

journal ;
and embodied in type, duplicated to the extent of the

entire edition of the paper, sent out into every school district of

the land, the farmer who employs this means of disseminatinghis
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thoughts and practices
—and what a heap these practical farmers

know when you get at it—is at one and the same time holding

communication wjth the best farmers in the country, is talking to

an audience the magnitude of which would frighten him did he

see it around his fireside, and spreading knowledge and informa-

tion in a way that is sure to be like good seed sown on good

ground. Aftd I urge every farmer who wishes to benefit his

fellow workmen, and at the same time acquire a discipline that

will be of immense advantage to himself, to make a constant

practice of communicating his thoughts to some agricultural

journal. It has been by the accumulation of such articles that

our positive agricultural knowledge has widened and deepened.

Experiences recorded by practical men have' been of great assist-

ance in aiding the establishment of some fact of great importance
in our agriculture, and the common observation of close students

of nature have assisted the patient investigations of men learned

in the sciences, who by elaborating these isolated statements and

notes of experience concerning the practical matters of farm life,

have been able to produce treatises that have been of vast benefit

to the world, and of special use to reading, thinking farmers.

And, speaking with a pretty close knowledge of the agricultural

papers of this country and England, I am led to declare that the

department of correspondence in our farming journals is gen-

erally the most interesting feature of these papers, and usually

the portion first read. Few readers, I imagine, care little about

the opinions of an editor, and when they do ask his advice or seek

his counsel it seems to me it is because they like to have their

opinions backed up by some one else, even if he don't know any
more than they—but there is a real interest in what a farmer says

himself, that somehow has a greater value to farming readers than

the most brilliant leader— if brilliant leaders are ever found in an

agricultural paper. That farmer who places on record in a

fanner's paper one useful fact gained in his own experience, or by
a single failure in any particular operation saves another from

meeting the same result—is as truly a public benefactor, in kind

if not in degree, as those whose names illuminate the pages of

history for their benevolent deeds.

When the Ivenxebec Farmer was established—a little seven by
nine sheet as you sec it—there was but one other agricultural paper

in New England and but six in all North America. The united

circulation of these papers could not possibly have been over
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three thousand copies, and very likely not that. There was then

but one agricultural society in Maine, and but three or four in the

United States. The names of those who were early connected

with the agricultural press of the country may sound like the

names of strangers to many of you—but let me call them, for I

love to honor their memories: Fessenden, Skinner, Buel, Bement,

Cole, Hill, Colman, Holmes—the last for thirty years in the

chaffing, editorial harness, a pioneer in the diffusion of knowl-

edge, ever watchful of the interests of Maine men and constant

in his useful suggestiveness, to which many of you are indebted for

your present high position as intelligent, influential farmers.

Although these names may be forgotten, they have perpetual

monuments in the fine farms, good buildings and improved

husbandry of our country, which they did so much in establish-

ing ;
and in passing, I cannot neglect to mention them, for their

names should appear in any paper treating of our early agricul-

tural history. To these men are we indebted for the correct

shapings of our agricultural literature, and for the early direction

of the thought of farmers in the channels of intelligence and

enlightened practices.

Just forty years since this little paper was .first printed in a

small Kennebec village
—the cradle of improved farming in Maine

—with its edition of three hundred copies going out on missionary

duty among a small number of thinking farmers, groping after a

higher intelligence in their business—and what is now the result ?

New England alone has eight agricultural papers with a circula-

tion each week of fifty-nine thousand copies ;
while the circula-

tion of such journals within our own State, at the lowest possible

estimate, reaches the number of twenty-six thousand five hundred

copies weekly—a united circulation of more than four million

four hundred thousand copies per annum, one million three hun-

dred and seventy-eight thousand copies of which are confined to

our own State alone. Taking the entire country with its ninety-

eight agricultural newspapers, and we have a grand circulation of

more than nine hundred and eighty thousand copies each week, at

the very moderate estimate of ten thousand copies to each paper,

a total yearly circulation of fifty millions nine hundred and sixty

thousand copies. And what significance there is in these figures!

They are full of life and intelligence, and represent a greater mind

power than one would at first think. They mean that the agri-

cultural newspaper finds its way into almost every farm house in
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the country ;
that week after week it is educating the people by

its silent, effective teachings; that not only the diffusion of correct

principles, and accurate knowledge is being made, but that it is

also carrying to the most humble home the latest intelligence from

all parts of the world, the discoveries and inventions that arc being
made in science and the arts, and furnishing to the masses the

most direct and ready means for obtaining an acquaintance with

the world, a familiarity with the sciences, and forming a stepping
stone to still higher intelligence, a broader culture and a truer

refinement. And when I reflect upon the narrow influence of the

pulpit and rostrum—giving them fullest praise for their immense

power and great achievements in enlightening and christianizing

the world—and the limited sphere of our colleges, useful and grand
as they are—when I see so many instances of this seeming indif-

ference of farmers to attend upon the means within their reach of

listening to great teachers in agriculture, I rejoice that the news-

paper which comes within the reach of all, so that those who run

may read, and which seldom forces itself upon or bores a single

reader—for if they don't like what it says they have only to throw

it down and no one takes offence—I rejoice, I say, that it carries to

all the best thoughts of the best farmers of the times, and gathers

up and preserves the golden truths of those who speak to empty
seats.

To realize fully the correct foundation which the first agricultural

papers laid for the education of the people
—the working people of

our country
—it is necessary to know something of their contents.

Forty years ago there were few writers for the press from among
the people. Occasionally a farmer communicated his views to the

public, but in such cases the writer, if part farmer, was also part

clergyman, or doctor or schoolmaster. Consequently the articles

in the early agricultural papers were elaborate treatises published

by installments
;
and in looking them over one finds the reproduc-

tion of leading English works on domestic animals on general

husbandry, on fruit culture, on veterinary practice, and other

fundamental subjects.-* Prom this source our farmers of thirty

years ago obtained a correct education in the principles and

practices of the most approved systems of the time. The paper

was in fact the farmer's library and the farmer's college. It

furnished him with thoughts and ideas
;
and the farmer who care-

fully read the New England Farmer of forty years ago was a man

of note in his dav—a prominent citizen of his town, and very
26

+
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likely representative to the General Court. The farmer of to-day

demands that his newspaper should be r>ot a text-book, but a

repository of the experiences and practices of our best farmers

and farm writers; not a guide to be implicitly followed, but a

storehouse of models where farmers of different views engaged in

different specialties may find copies or plans upon which they can

improve ;
not a vehicle for trundling the pet theories of an editor,

but for carrying to its readers the views and opinions of practical

men engaged in the various industrial pursuits ;
not a body of

formal essays, but a record of progress in agricultural matters, a

bulletin of what is going on among farmers, of what they are

duing to elevate and improve their occupation, and a medium of

communication between them. Nor should any agricuitural paper

ever attempt to leach farming. For the editor of any paper to set

himself up as a schoolmaster and say to his readers just what

they shall do and how they shall do it, is the veriest nonsense.

Every intelligent, reading, observing farmer would distrust such

teaching the moment it was attempted. He would say ;
"A

pretty fellow this editor, to tell me what I must do
;
don't I know

how to plant corn, and dig muck and make beef ?" And true

enough, don't he ? Such are the men who comprehend at once

^what a farmer's paper should be, and are those most likely to be

benefitted by it. The richer a paper is in hints and suggestions,

the less it attempts to teach, and the more it endeavors to draw

out from its readers what they know, the more successful it will

become, and the more completely will it fill its appropriate place.

Men who have ample leisure to write in a learned, exhaustive

manner, who investigate a subject for weeks and it may be months

before attempting to arrange their material in proper form for

publication
—have frequently underrated the labors of editors and

correspondents of the press by characterizing their efforts as

diffuse, erroneous or hastily prepared. But it seems to me the

objection cannot be sustained. The editorial articles in the lead-

ing agricultural journals will compare favorably in point of value

and ability with any treatise on any branch of agriculture by any
American or foreign writer with which I am acquainted. Indeed,
I claim for those in my profession, in this country—with few

exceptions
—that they are men of acknowledged ability, of

scientific attainments, and writers of considerable prominence.

Moreover, I maintain that the labor involved in editing a good
farm journal is as creditable as that involved in the preparation
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of an elaborate treatise or exhaustive report. And if an editor

does not possess the leisure to produce, a ponderous work that will

rank among the tomes in a library, he certainly deserves a good
share of praise for making up a sound, readable, suggestive

paper, which carries with it, week after week, into every school

district in the land, fresh, seasonable and instructive reading. He
also performs a good service for the very writers, whose elaborate

productions would seldom be read by the masses in their original

form, by condensing their works, and presenting them in a man-

ner to be easily comprehended by common readers. In this way,
the works of Liebig, and Voelcker and Bousingault, and Johnson,

become of practical value to men who would never be benefitted

by their investigations did they seek acquaintance with them in

their original forms
;

while to present articles of seasonable

worth, which practical farmers can take advantage of for their

, own profit, is a labor deserving of as much commendation as the

preparation of a volume demanding a years' time. The oppor-

tunities of benefitting his readers are certainly in favor of the

newspaper writer. He. has a larger audience than the book-

maker, for where one man reads a book, fifty read the papers. A

newspaper in a family is better than three months schooling in a

year, and for the small sum of four cents a week, annually, a man

can obtain reading and information which in book form would cost

twenty-five dollars, and perhaps be beyond his reach. We can

never fully appreciate the blessings of cheap newspapers for the

people, and never overrate the services of those who have been

foremost in establishing them. The farmer can better dispense

with his plow than his paper.

Consider the work that has been accomplished by the agricul-

tural newspaper press during the past forty years. What igno-

rance it has dispelled from the common mind—what a rich store of

information it has carried to millions of homes, many of which,

but for the agency of a cheap press, must have long remained a

stranger to the ennobling influences of intelligence and culture—
what incentives it has given young men to rise above condition or

place and reach out after the high prizes in life—what social and

intellectual elevation it has wrought for working people—what in-

crease in the value of all farm products it has effected by diffusing

a knowledge of their most economical production
—what large

areas of worthless land it has made valuable by giving informa-

tion as to draining, subsoiling and the different processes of
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renovation—what useful inventions for the aid of the farmer it has

been the means of suggesting
—what an avalanche of bugs, of

various kinds and with various sorts of hums, it has saved men

from, and what imposition, of one kind or another, by sharpers

and practitioners of different degrees, it has guarded them against.

More than all this : it has placed the mowing machine, and horse

rake, the horse hoe, the seed drill and the power fork upon almost

every farm—it has given the sewing machine to the women of the

world— it has multiplied our apples, and grapes, and pears, our

grains, and seeds, and vegetables, until the varieties of each are

many times greater than they were forty years ago, and especially

adapted for the different locations and latitudes of our country
—

it has placed thoroughbred stock, or improved stock, the direct

results of thorough-breeding, upon every farm—it has formed

agricultural societies in every State and county, and almost every

town, in the land—it has established an agricultural college in

half the States of the Union—it has rendered chemistry, and

botany, and entomology and nearly all the sciences subservient to

the needs and uses of the farmer— it has but stop, I hear you

say, has the agricultural press done all this ? I answer, yes, all

this ;
and it has accomplished it too by being in itself the grand

central power in the diffusion of knowledge and intelligence ;
the

prime agency that has acted upon individuals and communities to

bring about the changes I have pictured. And am I claiming for

the press more than belongs to it ?

But, grand as have been the results that may be traced to the

agricultural press
—and I beg you to understand that in what I

have said I limit the word to the agricultural journal and news-

paper, leaving entirely out of the question the thousand upon
thousands of agricultural books—and powerful as has been its

influence in bringing agriculture from a low and menial occupa-

tion, one regarded as fit only for blockheads and dunces, to the

dignified position of a profession demanding for its successful

prosecution high and noble qualities, there are yet grander results

for it to achieve in the future. Its mission is not yet completed,

nor its work finished. It will continue to wield its silent, effec-

tive force until all the work of the farm shall be performed by
mechanical agency, until our crops shall be doubled, and every
inferior animal regarded as not worth raising. Its work will not

cease so long as an acre of unproductive land remains to be ren-

ovated or an insect enemy to be routed. It shall see our land
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teem with a busy population, and by the side of every river and

stream, where now only the idle waters make idle music, ponder-
our wheels shall make the music of industry—an industry which
draws its vitality from fertile fields. From every hilltop the

farmer shall see signals warning him of approaching storms in

harvest
; and the telegraph, day by day, will acquaint him with

the prices in the great markets of the world. By the side of

every farmhouse in the land shall be seen delicate flowers—the

fairest things in God's lower creation—and their silent and blessed

influence shall be felt upon the hearts and minds of all. Neighbor
shall be at peace with neighbor, the plowshare and pruning hook

shall reigh triumphant, and in the delightful summer evenings the

farmer shall recline under the shade of the trees, and vines his own
hands have planted, and read with satisfaction his daily agricul-

tural paper.

LAST DAY OF THE SESSION.

The last day of the session was devoted to the subject of fruit.

It had previously been announced that the expediency of forming
a State association for the promotion of fruit culture would be

discussed at this time, and if thought best, a societj" might be

organized. Owing to the small attendance it was thought best,

after discussion, to leave the subject in the hands of a committee

and Messrs. Gilbert, Varney and Simpson were appointed as such

committee.

A. L. Simpson of Bangor, presented the following paper on

Fruits and Flowers.

Gentlemen:—We are taught that in the days of antiquity, man
was innocent and good, and dwelt in a garden, the Garden of

Eden,—tha»t in it grew perennial fruit and ever blooming flowers,—
that in it grew no weeds, briars, thorns or thistles

;
that in this

Garden he might have lived forever if he had not eaten of the

forbidden fruit, that he did eat thereof, and discovered his naked-

ness. We infer therefore that in those days, man possessed the

same selfish faculties that he does now, and that he permitted

those faculties to get dominion over him, and to retain it
;
for this

cause he has lived for self and endeavored to appropriate every-

thing to himself, thereby continuing to eat the forbidden fruit.

For eating this fruit he is sent forth from the garden, "so he
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drove out the man." Since then, man has been seeking good
from himself, and has been reaping the reward of his hands, has

continued to labor among thorns and thistles, and to eat his bread

by the sweat of his brow, of which man cannot live alone. He
was not driven from this Garden by any arbitrary decree of the

Creator, his own selfishness drove him out. Good and evil could

not dwell together. He saw no utility in the beauties of God's

creations. To him there was no enjoyment in the cultivation of

fruit and flowers. There was nothing in them that satisfied his

greedy thirst for gain. Riches being his God, at its shrine he

worshipped, and devoted his time to raising flocks and herds and

to the cultivation of cereals and roots. Feeding upon these alone
*

his nature grew cold and sterile, the earth yielded to his influence

and instead of producing fruits and flowers it brought forth thorns

and thistles.

To bring man back to his original goodness and the earth to its

pristine state should command our best efforts. We should

learn that whatever God created was for a good purpose, thftt all

tht bad results are caused by the acts of man, that there is utility

in fruit and flowers as well as in flocks and herds, cereals and

roots, that while the production of the latter alone, hardens man's

nature and makes him cold and indifferent to the wants of others,

combined with the former his nature becomes softened, he is

made generous and
'

benevolent, and mindful of others' needs.

Fruit and flowers exert a marvelous influence. Some ancient

writer has said,
" No man can live among- music and flowers with-

out being made better." He might well have added fruit. While

music charms the ear, and flowers delight the eye, fruit satisfies

the taste
;
and man cannot help being made better by the coin-,

bined enjoyment of them all. What felicitous enjoyment there is

in partaking of a delicious fruit supper, among friends, in the

midst of flowers, listening to sweet music. After suctua gratifica-

tion of the senses one might well in retirement dream of living in

Elysiau Gardens and awake in a state of cheerfulness and christian

benevolence, yet how few will give proper attention to their

cultivation. We are informed that it was through the influence

of woman that man ate of the forbidden fruit and that by his

eating a great curse has fallen upon all mankind
;
and she as well

as man often complains very seriously because father Adam was
so weak-minded as to be tempted by woman

; forgetting that

woman is now every day tempting man as did mother Eve, to eat
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of the forbidden fruit, and man as easily yields to the temptation

now as then. There is no end to woman's selfish desires for

riches. She tempts man to pro*cure them and he yields not un-

willingly. She incites man to acquire the means to adorn her

person, thinking thereby to make herself beautiful—like mother

Eve sewing- together leaves to cover her nakedness. If, instead

of this fatiguing employment aloue, she would consent to live in

the garden amidst fruit and flowers, and by healthful exercise

bring out the beauties of the soul, she would make herself much

more charming in her simplicity, than she would be in all the

embellishment that wealth can procure.

As woman tempted man so that he was driven from the Garden,

she should now endeavor to bring him back into it again ;
to do

this she must first return herself, for where woman is there man

will be also. If she will do this, man will begin to live for others

instead of for self alone, and will find utility in the cultivation

of fruit and flowers, and his evil passions will give place to

the better qualities of his nature, and the earth instead of produc-

ing thorns and thistles, will yield nothing but what is good,

beautiful and useful. If all mankind would live a good and pure

life, then the earth would produce no weeds, briars or noxious

fruits, and there would no destructive fires or tornadoes and

nothing to destroy our crops, no pestilential air to breathe, and

man would live without disease and pain, and his dissolution

woul&aiot take place until he became fully ripe with age. Sufl&r-

ing and sorrow would cease upon the earth. This may seem

imaginary, yet it must be a reality. God created man for a good
and wise purpose, and his desire is that all men should be happy.

The time is coming when all will be provided for. Within the last

half century more progress has been made in the arts and sciences,

agriculture and horticulture, institutions of charity and benevo-

lence, asylums for the deaf and dumb and blind, and for homes

for the poor and unfortunate, than in all time previous. Man is

being lifted up into a higher and purer state. Vice is giving way
to virtue and poverty to plenty. Wherever you find the most

attention given to scientific agriculture and horticulture, you will

findthe greatest advancement made in these benevolent institu-

tions and more especially where much attention is given to the

culture of fruit and flowers. The time spent in their cultivation

is recreation rather than labor. It improves the health and

elevates the spirits.
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No one who has sufficient land can afford to do without a well

arranged garden. He should raise a full supply of vegetables,

fruit and flowers. Every person who owns one-half acre of land

can raise all the green corn, peas, beans, cucumbers, and all tho

other varieties of garden vegetables, all the stawberries, raspber-

ries, currants, gooseberries, and apples to supply his family,

besides he can have his pear trees, cherry trees, plum trees and

grape vines, and his flower garden. All these luxuries can be

produced from one-half acre of land when well cultivated. Tho

poor as well as the rich may have them all. If every person in

Maine owning one-half an acre of land would place it under such

a state of cultivation, one might well exclaim in passing through

our northeastern portion of New England, "This truly is the

garden pf Eden, the Paradise of America." How beautiful and

useful might our cities and villages be made if every laud owner

would but cultivate one-half an acre with all these varieties. The

whole State would be vastly improved in prosperity, beauty and

in happiness. The farmer cannot afford to be without his straw-

berry bed and his raspberry patch. It will ,cost him less to

cultivate them than it will to gather the wild. Picture to yourself,

in imagination, a more delicious or tempting dish, than a saucer of

the Wilson strawberry, half hidden in the rich cream from the

dairy of the farmer. Fuller, I think it was, in speaking of the

strawberry, once said, "God might have made a more delicious

. fruit, but it was quite certain he never did." They are the first in

the season. They come after the long and dreary winter to delight

our taste and sharpen our appetites. In their order and adapted

to our wants and for the preservation of our health, come the

raspberry, currant, gooseberry, blackberry, cranberry and the

other varieties of small fruit, and with them the cherries and

plums, and then come the pears and the apples, if not the most

delicious the most useful of all.

These have all been provided by a wise Providence in their

season for our use and health, and we should not fail to do our

part to obtain them. The best varieties and mode of cultivation I

will leave for the discussion which may follow this paper, as my
purpose is to encourage their production. All who have children

should do something towards their cultivation
;

for fruit and

flowers are especially attractive to children, and if we commence

by example it will be very easy to teach them. Once interested

in the work they will find it a pleasure rather than labor.
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The boys and girls should be taught to work together. The

boys can prepare the ground, put out the trees, bushes and vines.

The girls can plant the seeds, attend to their cultivation, and to

watering and weeding the flower beds.

Yes, they all have a natural fondness for fruit and they love flow-

ers. This all orchardists and gardeners know, by the depredations

made apon their premises. It is also known by the eagerness with

which the boys and girls who live in the filthy alleys and dark

lanes in our large cities, seize the proffered fruit or flower to take

it (it may be) to a sick mother, sister or brother, to gratify and

cheer in their dark rooms. If every one did what he could to-

wards cultivating these fruits, which are considered as luxuries

and rarities, there would be enough to have them common to all,

to satisfy the poor alike with the rich.

It may be said, that there may be utility in cultivating fruit, but

what is the benefit of flowers. They may be beautiful to look at

but they have no usefulness ? We find the birds, butterflies and

bees, &c, naturally hovering in close proximity to each other, and

who can say how great an influence the bright and varied blossoms

may have in drawing to our gardens the birds which feed upon the

insects which destroy our fruit, trees and shrubs.

It will be remembered that Raphael painted his immortal frescoes

where thrones could be lifted in thought and feeling, by them, and

Michael Angelo hung the dome over St. Peter's so that the far

off peasants on the Campagna could see it, and the maiden kneel-

ing by the shrine in the Albian hills. These had their influence

and performed their uses, and so will the flower gardens filled

with the beautiful flowers. Go into the flower garden with some

fair young lady who has made herself beautiful and healthful by

working- among the flowers, and witness the pleasure she takes in

pointing out to you the beauties of one, the fragrance of another,

the frailty of a third, and so on, repeating the name of each
;
then

go to the public halls, places of entertainment, parlors and bou-

doirs decorated with tasteful bouquets, festoons and wreaths. Go

also into the chambers of the sick, of the poor as well as the rich,

where the room is made pleasant by them, and to the chamber of

deatli where lie the remains of a loved friend surrounded by the

snowy buds and blossoms, looking more beautiful even than in life,

and then ask if flowers have no use.

Not long since I visited a neighboring village ;
while there I

took the opportunity of looking among the gardens. I saw one
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far more beautiful than all the rest. In it grew a variety of fine

fruit and beautiful flowers. While leaning
1 over the fence I was

accosted by a passer-by, who inquired how Deacon Clark was, I

replied that I was a stranger there. He said Mr. C. lived in the

house adjoining that garden, and was very sick. While waiting
for the boat to return home, I walked out into the cemetery.
There were mounds overgrown with weeds and briars, with noth-

ing to tell whose remains had been lain beneath. There were

some, at the head and feet of which were stones with the names

and ages of those upon them, in whose remembrance they had

been placed there. Upon other stones were lines of sacred poetry

expressive of the feelings of those who had been left behind.

Others displayed rich and costly slabs and monuments marking the

spot where rested the remains of some loved one. There was also

the soldiers' monument, upon which were chiseled the names of

the honored dead. Clouding them all, was a sadness which made

me feel, Oh ! how lonely is death ! I could not tell which caused

the saddest feelings, the unmarked mounds overgrown with weeds

and briars, the lonely grave, the cold white marble or the soldiers'

monument; but as I moved about I came upon one bright spot;

it was like an oasis in a desert. Upon a smooth white marble I

read the name "
Clark," with the name and age of a deceased

daughter. This spot was surrounded with flowers of various

kinds. Their beauty and appropriateness dispelled all sadness;

and while I stood there my thoughts followed the spirit of the one

in whose remembrance that spot had been decorated, up into that

garden where perennial flowers ever grow, in the midst of vines

and trees bearing delicious fruit Such is the influence of flowers.

This Board since its organization, by its efficiency and the good

management of its Secretary, has done much to encourage the

cultivation of fruit and flowers as well as to encourage scientific

agriculture, and have added much to the wealth, the prosperity

and beauty of the State, and if the Legislature will give it the

encouragement it deserves, it will do much to bring about the day
when the crooked shall be made straight, and the rough ways

smooth, and when the lion and the lamb shall lie down together,

and when briars and thorns shall give placbto the box and myrtle,

and when all the land shall again bloom as the Garden of Eden,

and when man shall find his happiness in being useful to others.
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Discussion on Varieties.

Several tables were covered with a good display of apples and

pears, embracing most of the standard fruits grown in the State,

as well as a considerable number of newer sorts less disseminated.

There were also some seedlings which attracted attention from

their fine appearance, among which may be named a pear grown

by Mr. H. G. Williams of Sidney, from a seed of Louise Bonne de

Jersey, closely resembling the parent in outward appearance,

rather larger and handsomer, but decidedly inferior in quality.

An apple called Smith's Favorite, which originated in Winthrop,
was also very attractive in appearance, and the note accompany-

ing the specimens spoke of it as productive and profitable as a

market fruit. The Committee reported that although of good quali-

ty there was not evidence of sufficient superiority to warrant recom-

mending it over other well known sorts of the same season, and the

same remark applied equally to several others which were shown.

With a view of facilitating the objects designed to be reached

by the discussion, a circular had been previously prepared and

issued, inquiring of cultivators their preferances as to the three

best apples for Summer, Autumn and Winter use, as well as

some other questions. A committee having been appointed to

examine and collate the answers received, reported that a much
smaller number of replies had been made than was expected.
There was, however, a considerable degree of uniformity in the

lists which had been sent in, and a considerable majority of the

suffrages indicated as the favorite sorts. For Summer—Red

Astrachan, Williams and Early Sweet Bough. For Autumn—
Porter, Gravenstein and Nodhead. For Winter—Baldwin, R. I.

Greening and Roxbury Russet.

The committee stated that other varieties had been named, some
of which, although less generally known, and as yet little dissem-

inated in this State, they believed to be worthy of more extensive

culture, and of displacing some now commonly cultivated. They
recommended that these be taken up severally for discussion, and

that the experience of those present be solicited in relation to

their value, either for home use or for market purposes ;
which

was, accordingly done.

Primate. Friend Taylor had raised a few from scions procured
from Western New York and deemed it the most delicious apple
of its season. The tree is thrifty, hardy and of spreading habit.
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Mr. Yarney. I have raised a few but am not prepared to speak
of its value for extensive culture.

Sec. Goodale. The first trees I had of the Primate were dwarfs,

and, as usual, I expected them to fruit early ;
but I got fruit from

scions cut from these dwarfs and set in large trees several years

before the dwarf trees bore. It has proved with me hardy, vigor-

ous and productive. In quality it exceeds any other as early. It

ripens in August and is in eating for some weeks. Size rather

above medium, light colored, rather a greenish white in the

shade and more straw colored on the outside of the tree and fre-

quently with a blush next the sun. Exceedingly tender, juicy and

rich. Every year I have fruited it increases the estimation in

which it is held. It should ripen on the tree.

Garden Royal. Sec. Goodale. A small early apple of the very

highest quality. It is so good that no family orchard should be

without it. The tree, especially when young, is a slow grower ;

you will not be likely to find trees of it for sale by nurserymen, as

very few buyers would pay the cost of growing them to the usual

size. Consequently, if you want it, procure scions and graft into

some vigorous stock. I was much surprised, some years ago,

to find the fruit for sale in considerable quantity in Portland, but

not at all surprised at the estimation in which it was held, nor

that they brought a high price. The appearance was that some-

body had found it to be a profitable market fruit. It is hardy and

productive.

3Ioses Wood. Mr. C. Spaulding. That is a native of Winthrop
and a great favorite with many ; early, very rich, very handsome,

excellent for cooking as well as for eating. Somewhat liable to

fall from the trees.

Foundling. Sec Goodale. A native of Groton, Mas3. So far

as I can judge from twenty years experience and some observation

of it in other parts of the State, it is an apple which has few, if

any superiors in August and through September, either in quality,

productiveness or hardiness. After I had disseminated it as a

new variety recentby obtained and proved, I found it in an orchard

in Cumberland county where it had been grown during many years

previously.

Cole's Quince. Mr. Adams of Wilton. This came into full

bearing with me for the first time the present year. It is of supe-

rior quality and very productive. It sold this fall for double what

other good sorts brought, when apples wei'e plenty.
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Mr Brackett. Extraordinarily productive and bears every

year; of fair quality.

Sec. Goodale. There seems some doubt whether it be, or not,

the apple described by Coxe many years ago, as the Quince Apple.

There is at least a close resemblance between them. Mr. Cole

claimed it as a native of Cornish, York county, in this State.

Duchess of Oldenburgh. Mr. Varnev. In my opinion this is of

only third-rate quality. It sold in Portland for $3.00 when really

good apples brought only $1.50. I should put it the other way.
It is quite tart, coarse and harsh, but very handsome.

Mr. Simpson. About Bangor it is considered one of the most

profitable. It is not first-rate but good enough to sell well.

Mr. Moore It is very good with us.

Mr. Brackett. It is mostly growc in gardens, and with high
culture is very large and very handsome.

Sec. Goodale. It is an apple specially adapted to northern

latitudes The quality improves as we go north
;
south of us it

is quite poor, in Central Maine it is hardly to be recommended,
even for its beauty, but north of Bangor and in New Brunswick its

combination of great productiveness, fine appearance, extreme

hardiness and fair quality render it one of the most worthy of

cultivation. I never saw trees of any variety, in any other lo-

cality, present such a splendid show of fruit as the Duchess in

Woodstock, N. B., in a well cultivated orchard.

Starkey. Mr. Varney. In the town of Vassalboro' I saw the

original tree yesterday. It is very fair, a handsome grower and the

finest apple that we know of for its season. It is in eating from

November until January ;
we had them in the stores last year as

late as February. It is a strong grower, and* if I were to set 500

trees to-day for an orchard, I would put 250 of them Starkey's.

It has not been propagated outside of the Kennebec valley to any

great extent. Last year they sold for $4.00 while other apples

were worth $2.50 or $3.00. The old tree stands now on the farm

of Warren Stark of Vassalboro'.

Sec Goodale. I have learned more of this apple from the

specimens shown here than I knew before, although I have heard it

highly spoken of. It is certainly of superior quality, and its ap-

pearance and flavor suggests a probability that it may be a seed-

ling of Ribston Pippin, which is certainly one of our best apples

although very capricious about bearing.

Jeferis. Sec Goodale. The tree is quite hardy, of moderate
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vigor, very productive and the fruit of superior quality. It cornea

in eating soon after Garden Royal, and although of unlike flavor

is scarcely inferior to it. Of Pennsylvania origin, medium size,

yellow, splashed with red, very tender, juicy and rich. I would

hardly recommend it for a market fruit, but would very strongly

for home use.

Sarah. Mr. Adams of East Wilton. I have been acquainted

with this for twenty years but have grown it myself only lately.

It is very large, very handsome, of good quality, and one of the

most saleable The original tree stands near the corner of the

house, where it receives the slops on washing days. It covers a

large surface and has borne severity bushels in a year. The fruit

is remarkably fair, smooth and free from all blemishes, as well as

very large, both on the original tree and on mine, which have

lately come to bearing, and for so large a fruit they hold on wonder-

fully well.

Dean, or Nine Ounce Apple. Mr. Adams. This is said by
some to have originated in Leeds, and by others, in several other

places. The tree is of spreading habit, a regular and good bearer,

and sells higher where it is known than any other apple I know of.

It is decidedly the finest apple of its season which is grown in our

vicinity.

Sec Goodale. I hope we may be able to get at the facts

with regard to the origin of the Dean Apple, and the success at-

tending its culture in different localities. I have not grown the

fruit, but have seen it from several sources, and my impression is,

that it is worthy of far greater dissemination and more extensive

culture than it has received. The fruit reminds one of good

specimens of Primate—both in form and color, tenderness and

rich flavor. It is, however, considerably later than Primate.

Winthrop Greening. Mr. Spaulding of Ilallowell. Originated

in Winthrop, is very highly esteemed as a superior fall fruit both

for eating and cooking. The tree is a vigorous grower and very

hardy, but only moderately productive.

Mr. Gilbert. It is grown by some as the Lincoln Pippin, and

was shown under that name at the laic State exhibition at Bangor.
There is also another apple called Lincoln Pippin quite distinct.

There is no more popular apple, when it succeeds, than the Win-

throp Greening. It is not excelled by any in flavor or quality.

Sec. Goodale. Excellent as the Winthrop Greening undoubtedly
is where it originated and for a moderate distance around, it does
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not succeed over a wide range of territory. It fails with me, and

it has Jailed to give satisfaction, in many cases where I had sent

scions for trial. One of the apples known as " Lincoln Pippin
"

is

one imported by Dr. Vaughan, many years ago, under the name ot

King's Pocket.

Friend Taylor. I think the Winthrop Greening needs a soil hav-

ing some iron or brimstone in it, like a strip of land in Winthrop
and adjacent towns where the Roxbury Russet and a few others

do so remarkably well, and a great deal better than the same do a

few miles on either side of that strip.

Beefsteak. Sec. Goodale. I do not remember at this moment
on whose recommendation this was put on the list for discussion,

and so I cannot tell what apple is referred to, as there are several

which are grown under that name. The one I have was obtained

at West Newbury thirty j-ears ago or more, of large size, red

splashed on a yellow ground, mild, good sub-acid flavor, best in

September and October. The tree is very vigorous, moderately

hardy, enormouslj' productive in alternate years. Its principal

fault as a market fruit is, that it comes in at the same time with

many other good apples. I am inclined to think that mine is cor-

rectly named, as it corresponds with the Beefsteak of Downing,
which he says originated in Amesbury, Mass., and has the habits

of the Baldwin. In vigor and general form my trees closely re-

semble the Baldwin.

President. Mr. Gilbert. It is grown extensively in Andros-

coggin county on account of its productiveness, fair, uniform

appearance and large size. A very saleable apple owing to large

size and fine appearance, although only second or third-rate in

quality.

Mexico. Sec Goodale. A superior autumn apple, deep red,

medium size, sub-acid, flesh a little stained with red, tender, juicy,

and of very good or best quality. Its growth in the nursery is so

slow that it should be grafted in the limbs—for that reason if for

no other. Deserves more extensive cultivation. September and

October. Of Connecticut origin.

Shiawassee Beauty. Sec Goodale. The specimens on the table

were sent hither by Mr. John Copp of Milton Mills, N. II., who
had the scions from me. It is said to be a seedling from the

Fameuse, and closely resembles it in the peculiar whiteness of its

flesh. It is rather flatter and a larger fruit than its parent, with a

rather darker colored skin. . It originated in Michigan ;
the tree
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is very hardy, and may prove valuable here. It bore with me this

year for the first time, and very heavily. Quality good, or very

good.

Late Strawberry. Sec. Goodale. One of the richest flavored

apples we have. A good grower in the nursery, but never comes

to be a large tree
; hardy and productive. An autumn apple,

called Late in distinction from the Early Strawberry.

Northern Spy. Frieno Taylor. I had this variety growing a

long while without bearing, and was about to graft them over,

but friend Goodale being at my place, said " Don't do so by any

means, be patient a while longer," and so I waited, and I have

since been obliged to prop up the limbs to save from breaking

down. It is not an early bearer, and it needs good culture, but

the fruit is very excellent, and holds its flavor until very late.

Col. Swett. Mr. Carter of Paris, had trees of Northern Spy of

Mr. Goodale fifteen or twenty years ago, which have been in full

bearing now for some years, and he esteems it beyond all others.

His Baldwins, planted at the same time, are dying out gradually,

but the Spy is much hardier, growing vigorously, and flourishing

first-rate. Two 3'ears ago last Spring, he set out two hundred of

them, as he says, "for the boys." He thought he couid leave

them nothing better than an orchard of Northern Spy trees. It

needs pruning when young to open the top, which grows close

and full. After they come to full bearing the top is more open.

Mr. Asa Moore. So far as my observation goes, young trees

have not done as well as they would had the knife been used more

freely in thinning out the close tops. I have seeu the fruit with-

out any red on it for want of any sunshine. With suitable pruning
when young, and good cultivation, it is one of the very best we
have in all respects.

Sec. Goodale. I have grown the Spy probably as long as any
one in the State, and its merits have been more fully appreciated

each year since it came to bearing. The young trees need a

judicious, but not excessive thinning of the tops, as full bearing

causes the top to become more open. It requires, and will richly

pay for good cultivation. There are few apples which show a

wider difference in value by reason of good culture or neglect,

than this. The good are very go/>d, and bear a very high price ;

and the poor, small, pale ones, are poor indeed.

Mr. Varney. I fully endorse all which has been said in favor
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of the Spy. It ought to be planted very largely, and no orchard

should be without it.

Mr. Gir.BERT. I have only one tree which has borne passably
well. I have some very handsome trees, a dozen years planted or

more, that came into my possession by having bought the land

they grow on. They are what are called New York trees, that is,

"root-grafted trees," and I am Waiting with what patience I can

for them to produce fruit.

Black Oxford. Col. Swett. This apple originated in Oxford

county, and has been grown there considerably. It- needs high
culture to come to good size. The fruit lacks character. The

leaves fall early. The limbs are slender and liable to break. It is

less cultivated than it was some years ago. »

Sec. Goodale. I could never understand how that apple attained

so high esteem as it had at one time, for although very productive
and good looking, and remarkable for keeping very late, it' never

became mellow, but began to rot upon the outside while all the

rest was hard. This was the case even in June and July.

Mr. Gilbert. It was grafted extensively in Androscoggin

county for a number of years, but is becoming unpopular. It is a

great bearer, and very liable to - overbear. I have some trees

which present a splendid appearance, fully laden with handsome

fruit. It is not good for cooking, and a late keeping apple should

cook well, besides eating well. The fault spoken of by Mr.

Goodale always attaches to it

Jonathan. Sec Goodale. This I consider one of the finest

winter apples we have for home use. It is not large enough to

be very popular as a market fruit, but few orchardists who know
it would be without it for home consumption, and it would be

easy to sell it as soon as its quality was known. The specimens
shown by me are under the size they would attain in a good apple

soil. Those shown by Mr Copp are about as large as you can ex-

pect, being nearly of medium size. In a note he says,
" This is a

late keeper, of very fine quality, a great bearer and retains its

freshness of flavor until late in spring; rather small for market."

I will add that young trees grow rather slowly, and the growth at

first is slender but makes a good tree in time. Does best grafted

in limbs. Its flavor resembles that of the Esopus Spitzenburg—
which is praise enough. It originated at Kingston, N. Y., prob-

ably from a
#
seed of Spitzenburg; was introduced to notice bv

Judge Buel of Albany.

27
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Frienp Taylor. I would like to inquire what success attends

the Spitzenburgin this State ?

Col. Swett. It wa,s grafted extensively in Oxford county thirty

years ago by men who came round to graft and brought scions

with them from New York. The fruit is of very superior quality,

no better winter apple, but the trees are not of vigorous growth,
nor very productive. I would not recommend it to be planted for

market purposes as others are much more profitable. We keep
what we raise for our own use and sell our Baldwins.

Mother. Sec. Goodale. The specimens on the table fairly rep-

resent this fruit. Few apples surpass it in excellence, and it

keeps till mid-winter. I have grown it for thirty years or more.

In my s»il the trees are not so healthy or long-lived as I have seen

it in better soils for orchard purposes. It originated in Bolton,

Mass., has a yellow flesh, is tender and juicy with a rich aromatic

flavor.

Milding. Splendid specimens of this large, handsome and ex-

cellent fruit were sent by Mr. Copp, including clusters of three

or four each. No one present could speak of it from personal

experience. Mr. Copp's note says :

" This apple has long been supposed to be a native of Alton, N.

H. It is not much known excepting in this town and the neigh-

boring one of Farmiogton, and there it is esteemed more highly

than any other winter apple. The tree surpasses all other varieties

I have ever cultivated, in its strong and rugged growth, and is

very productive. It will not keep quite as long as the Baldwin.

A gentleman of Farmington sent specimens of the apple to Bos-

ton, where some oue pronounced them the Beauty of Kent. If it

is that variety it seems a little singular that an apple so little

known even now, should find its way, seventy years ago or more,

back into so obscure a locality, and at a time when grafting trees

was scarcely thought of. It is probably a native fruit, and I am

confident it will prove a very great acquisition."

Smokehouse. Friend Taylor. I have eaten the fruit and have

it growing, but not yet in bearing. It is highly esteemed where

known.

Sec Goodale. It originated in Lancaster county, Penn., near a

smokehouse
;
hence its name. I have found it a very regular

and abundant bearer for a dozen years or more. The tree is hardy,

of very spreading habit, which arises in part from heavy bearing

in connection with fruiting at the ends of the preceding year's



DISCUSSION OP VARIETIES. 4JQ

twigs.- The fruit is somewhat flattened, yellow, with some crimson

splashes; flesh yellowish, rather firm, crisp, juicy and rich, with

a mild acid and somewhat peculiar flavor
; greatly prized by some,

and less acceptable to others. Season from October to March. I

value it very highly, both for eating and cooking.

King, (of Tompkins county.) Sec. Goodale. This is a fruit

which is being extensively introduced info the State, and for

various reasons it is very desirable that we learn as much as we
can in regard to its value for our uses. No tree can be more

cheaply and easily grown to good size and of handsome appearance
in the nursery ;

hence nurserymen are ready to furnish as many as

buyers will take. I have grown it perhaps as long as any one in

this State, but have not been able to arrive at satisfactory conclu-

sions concerning its value in Maine. Sometimes it has suffered

apparently from severity of winters, young trees more than those

grafted in limbs, but even those sometimes show injury in the

heartwood. The samples before us show its size and fine ap-

pearance. In quality it is good enough to sell well, and if the

tree is hardy enough and sufficiently productive, and its keeping

qualities satisfactory, it will prove a great acquisition, but on

these points some doubts exist in my mind.

Mr. Varney. It is a splendid growing tree, both in the nursery
and orchard. I ate my last apple of it so late as the fourth of

July. It is not first-rate, but very good, and its bearing quality

about medium. They are usually in eating in January and

February ;
but with care, I have kept them later. It is an excel-

lent tree to transplant.

Mr. A. Moore of Anson. My own experience with this variety

has not been satisfactory ;
the trees show disease, and the heart-

wood becomes rotten
; but others not far from me have had pretty

good success with it. It is so peculiar in its requirements, failing

with some and succeeding with others, that I would be glad to

learn what are the necessary conditions of success.

Friend Taylor. The King ( of Tompkins county,) was so highly
recommended to me by a friend in Western New York, where it

was greatly prized, that I have grafted about a hundred trees with

it, and some have come to bearing so that I raised a few barrels

this year. It is a fair eating apple, but will not keep so well as

the Baldwin or Greening, and should be marketed by the first of

February. It is liable to rot before coming to full maturity. It is

a very thrifty grower, and productive. I know of several trees
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among the first se\ out in our section which hear ten or twelve

bushels each
; they are probably about fifteen years old My

hundred trees which I grafted when I had so great confidence in

it will be in bearing soon, but my expectations in respect to them

have moderated considerably from what they were when I first

learned of the apple.

On motion of Mr. Co*lburn, member from Kennebec county, the

thanks of the Board were tendered, by a unanimous vote, to the

people of Skowhegan and vicinity, for their hospitalities and

courtesies during the session, and the Board finally adjourned.

Apple Tree Borer.

In this connection I am happy to be able to present the follow-

ing communication from one of the most critical and patient

observers in the State, as well as one of its most skillful fruit

growers,* embracing some facts in relation to this insect, which,

so far as I am aware of, have not been previously published.

3. L. Goodale, Esq.—Dear Sir : You request me to make some

statement in regard to the apple Tree Borer and its ravages. I

have watched the operations, and studied the habits of this de-

structive insect pretty closely for many years, but cannot say

much in addition to what was given in my paper on fruit culture,

published in your report for 1862. I have, however, since then,

noticed the exact time of its coming forth from the tree, in its

perfect or beetle state. They all seem to come out at the same

time, to a day, in the same year, but that time varies in different

years, according as the season is forward or otherwise. During
the last ten years they have once left the trees as early as the

'twenty-eighth of June. This is the earliest I have ever known

them to leave
;
and once, the latest, on the eleventh of July,

but usually about the fifth of July. Probably the time varies,

also, in different latitudes. The length of time they remain in the

tree from the laying of the egg till the perfect, winged insect

leaves, is about two years and eleven months, running into four

Among Mr. Currier's contributions to fruit culture may bo mentioned the origination

of new varieties of Raspberries ; Hybrids between the Antwerp and Cap families, in-

cluding many of high promise. So many are they and so marked are their peculiarities

from others, that 8ome years more of careful observation and selection are necessary to

prove which are the best of them, before introducing them to the public.
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different years'. They cease boring in the fall of the third year,

and transformation takes place during the months of May and

June of the fourth year, so they are ready to leave as stated above.

I do not know how soon they commepce laying their eggs after

leaving the tree, but I am confident they do so by the latter part

of July, for I have seen their mark and destroyed the egg early

in August; and by the twentieth of August the young borers are

at work. I think it is certain, though not generally believed, that

they, or some of them at least, lay a second litter of eggs later in

the season. I have frequently been puzzled while hunting for

young borers in June, to know why some of them should be very

small, apparently just hatched, and close to the outer skin of the

bark, while others, much larger, had gone through the bark
;

and yet both were evidently from eggs of the year previous. I

came to the conclusion that there must be two litters of eggs, and

that those of the second litter do not hatch till the following

spring. At length I was confirmed in that belief by finding a

beetle on the trunk of a tree, close to the ground, evidently de-

positing eggs, on the last day of September. And this year I

found another on the twenty-sixth day of August. I could see

the mark it made in the bark, and on cutting, carefully, found the

egg. At the same time, and in the same tree, I found a 3'oung

borer, less than a quarter of an inch long. This, doubtless, was

from an egg laid early in the season. I have had other, aud to my
mind conclusive evidence, that the eggs are not all laid early in

the season, and that those laid late do not hatch till the following

spring.

Then, if eggs are laid as early in the season as July, and as late

as the last of September, whatever means are used to prevent

their being placed at the collar of the tree, should be applied as

early as the middle of July, and kept in good condition till

October. Then we have all the rest of the year to hunt the young
larvae and dig them out, before they do serious injury to the trees,

though it is a trifling job, requiring but a few moments to a tree,

if attended to properly and in season.

The best means that I can devise for safety, is to put something

round that part of the tree to protect it for several inches above

the ground. Almost anything will answer. It may be old rags,

old bootlegs, sheathing paper, a plaster made of clay, sods, or

even a small mound of earth. The beetle runs down the trunk,

and lays its eggs close to the ground. If the ground is dry and
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shrunk away from the tree, it gives her a chance to go still lower,

and when the ground swells on becoming wet, it covers the grubs
out of sight; and beside that, they naturally work downward the

first year or two. This is why so many trees are ruiued by them

before the owner is aware of it, when if they were kept up in

sight they would be destroyed. Sometimes a very slight obstruc-

tion will stop them. I once tied a branch of honeysuckle to the

trunk of a mountain ash three feet from the ground, with a piece

of twine, and the next year found borers there. At another time

I tied a raspberry cane to the trunk of an apple tree, and after-

ward found borers there. But on no other part of the tree will

they prove so destructive as at the collar—close to the surface of

the ground, because no where else can they so effectually hide

themselves.

Some assert that the rough bark should be scraped off and the

tree kept smooth, so that insects may find no harbor for them-

selves or shelter for their eggs. If such practice is beneficial in

any case, (which I very much doubt), I am convinced it is not so

in regard to the borer. The beetle chooses a spot where the bark

is. smooth, green and tender, and prepares a place suitable for the

egg, and for the sustenance of the larva. If the surface was com-

pletely covered with loose scales of dead bark, probably a borer

would never get through it.

But, however much we may write or talk on this subject, per-

sons who are habitually careless and negligent, will allow their

trees to be destroyed by this and other pests, while those who are

determined to give the needed care and attention, will find a way
to prevent so serious a loss.

Yours truly,

JOHN CURRIER.

Waldoboro', October, 1872. ,
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THE RELATIONS OF BOTANY TO AGRICULTURE.*
* BY WILLIAM S. CLARK.

There is much reason for gratitude and encouragement in the

fact that the general subject of agricultural education need no

longer be discussed at the meetings of this Board. That good
mental training, some literary culture and familiarity with the

laws and phenomena of nature are useful to the farmer, is no

longer denied. That chemistry, by revealing the composition of

air, water, soils and manures, as well as *bf plants and animals,

has rendered a rational system of agriculture possible, is univer-

sally admitted. The chemical force, however, exerts its influence

principally upon dead matter, and is subordinate to that other

greater mystery which organizes mineral substances into those

varied forms of vegetation which clothe the earth with beauty and

furnish the indispensable food of animals.

Baron von Liebig has said :

" The scientific basis of agriculture

embraces a knowledge of all the conditions of vegetable life, of

the origin of the elements of plants, and of the source from which

they derive their nourishment." Professor Lindley also asserts

that "
good agriculture and horticulture are founded upon the

laws of vegetable physiology;" and that " no man deserves the

name of gardener who is not master of everything known as to

the way in which plants feed, breathe, grow, digest, and have

their being." How astonishing and humiliating then to every

enlightened American must be the fact that while in Europe almost

every university and every large city has its botanic garden for

the instruction and entertainment of students and people, there is

not in these United States a single general collection of living

plants, systematically arranged and adapted to convey any ade-

quate idea of the wonders of the vegetable kingdom. It seems,

therefore, not inappropriate to devote this hour to a consideration

of the nature and objects of Botany, its relations to agriculture,

and the position it should occupy in the education of farmers.

The study of this science, with suitable facilities and a proper re-

gard' to its practical applications, cannot rfail to add immensely to

the material wealth, the intellectual and aesthetic culture, and

*A lecture delivered before the Massachusetts Board of Agriculture, December, 1872.
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thus to the happiness and general welfare of the community.
Nevertheless many, even of our best-informed people, not only

have no appreciation of its power to please or benefit, but actually

regard it with prejudice, so vague and erroneous are their ideas

concerning it.

Some suppose it treats merely of flowers, and consequently

while well enough as a pastime for school-girls, is utterly un-

worthy the attention of a sensible and industrious man or woman.

They have an idea that the sunflower, the poppy, the hollyhock,

and such like blossoms, are the loftiest, most intricate and most

profitable themes with which the botanist has to do,—which is

just as correct as to suppose the science of anthropology to con-

sist in the study of hats and bonnets. Flowers are, indeed, con-

spicuous and important parts of plants, where they occur, and

well worthy our admiration and study. But a large portion of

the species of the vegetable world are fiowerless, yet they must

be included in botanical science, and we shall find that the knowl-

edge of some of them is of the utmost importance to agriculture.

Others, again, imagine the chief business of the botanist to be

the gathering and pressing of specimens which, in their appear-

ance, are calculated to awaken feelings of disgust rather than of

pleasure in the breast of the unscientific observer. Dried plauts

are of much service for purposes of investigation and reference,

but their acquisition is by no means the chief end of the science.

Many a person has collected an admirable herbarium who was no

botanist in any proper sense of the term.

As chemistry originated in alchemy, which was a search for the

elixir of life, destined to cure all diseases, so the early botanists

were incited to a critical examination of plants by a desire to pro-
cure new medicines, and ascribed remedial virtues to every

species, even to the most inert. The first work on botany in the

English language was entitled, in the antique style,
" The Great

Herbal whiche giveth parfyct knowledge and understandyng of

all manner of Ilerbes & their gracyous vertues whiche God hathe

ordeyned for our prosperous welfare and helth, for they hele and

cure all manner of dyseases & seknesses that fall or misfortune to

all manner of creatoures of God created, practysed by many ex-

pert & wyse masters, as Avicenna, &c, &c, prented by me Peter

Traveris, 1516." The title of one printed in London in 1551 is,
" A new llerbal "wherein the names of herbs in Greke, Latin, Eng-

lysh, Dutch, Frenche, and in the Potecaries and llerbaries Latin,
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with all the properties, degrees, and natural places of the same,

gathered and made by William Turner, Physician unto the Duke

of Somersettes Grace." Botauic gardens were formerly called

physic gardens, and were designed especially for the instruction

of physicians, the growth of drugs, and for testing the medicinal

properties of new plants. The Roman emperors maintained such a

garden on the island of Crete, and Montezuma had one at Mexico

at the time of the Spanish conquest. Medical botany, at the

present time, is mereby an important branch of the applied science,

and one very greatly neglected in this country. Botany, how-

ever, is something more than the science of roots and herbs.

Another common objection against this study is founded upon
the fact that the botanical names of plants are in Latin, and the

descriptive terms are largely derived from the ancient languages
and must be learned by careful application. If the botanist had

no other aim than to acquire the names of the one hundred thou-

sand species of the vegetable kingdom it would be a forbidding
and unremunerative task

; though it should be remembered that a

Latin word is quite as easily retained in memory as an English
word that is new. Latin names are, also, much more easily

spelled and pronounced than the popular names applied to plants
in their native countries, when they have any, but the greater part
have none whatever till Latin ones are given them. There are

*

many obvious advantages in botanists of all nations having as

they do this one universal language, and the precision of botani-

cal descriptions resulting from an accurate terminology is moreover

a sourceof very great pleasure to the student, and renders botany
one of the most useful means of mental discipline. Comparing
botanical studies with the classics and mathematics, Professor

Lindley says :
" These subjects train the memory and the reason-

ing faculties, but they do not touch the habit of observation."

This is of prime importance, and best acquired by tne pursuits of

the naturalist, llence Professor L'dward Forbes remarks: "The

study of an animal or vegetable species is the perfection of obser-

vation as far as that species is concerned. The form, the sub-

stance, the qualities, the phenomena of existence, the influence of

surrounding objects, are all observed with the greatest precision
and defined so as to be capable of expression in words. No point

affecting that species is left untouched. The study of a group or

genus of animals or vegetables is in like manner the perfection of

discrimination. All the members of the group are compared in all
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their parts with each other, the relations which they have in com-

mon are all summed up and their differences recorded in every

possible point of view. The causes of those relations and differ-

ences are carefully inquired into and a survey is taken of the

bearings of the whole group to its proximate allies, and, finally,

to all equivalent assemblages in organized nature. Who can rise

up from such a study and not feel mentally strengthened? The

mind in such an exercise must gain in both its anyalytic and syn-

thetic powers."

Another argument of great moment in favor of botanical pur-

suits arises from the endless number and variety of ejects for

investigation everywhere presented to view whereby the attention

is awakened and all the powers of the mind kept in a condition of

activity. In mathematical and classical studies the lack of interest

often entirely hinders progress aud tends to beget dullness and

inattention. In the training of young men to become intelligent

and progressive farmers and gardeners, the value of this kind of

mental culture and discipline can hardly be overestimated. The

records of worthless experiments which fill our agricultural libra-

ries attest the truth of this assertion, and show that more educa-

tion is imperatively demanded in this profession.

It has been said that a person might be an excellent botanist

without knowing the name' of a single species. While this is not

literally true, it expresses with great force the fact that the names

of plants do not constitute the science of botany. They bear

about the same relation to it that a Webster's spelling-book does

to English literature. The word botany means a plant, and every

plant lias once existed in a single cell. All plants are either

single cells or aggregations of them, and differ from each other

only in the number, form and mode of combination of these their

constituent elements. The foundation of our science, therefore,

is seen to lie fn a knowledge of the vegetable cell and the. changes
of which it is susceptible. By the aid of the compound micro-

scope we learn that a uui-cellular plant consists of a globule of

protoplasm enveloped in a thin membrane of cellulose. This pro-

toplasm is in an albuminous fluid, somewhat like the white of an

egg, and usually containing one or more granules floating in it,

which are apparently analogous to the yolk. Under the influence

of the mysterious force which we call life, this gelatinous fluid

exhibits a tendency, under favoring circumstances, to divide and

increase in quantity, producing the phenomenon of growth. In
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the simplest plants this division occurs within the outer envelope,
and each portion develops upon itself a new membrane and grad-

ually increases to the usual size of the parent. By this process,

the original cell is burst and destroyed, and the same operation

continues during- the growing period, producing in the aggregate
countless numbers of individuals. Most plants, however, consist

of a combination of cells, arranged in threads, or thin expansions,

or masses of various but definite forms, each species assuming at

length, on maturity, its own characteristic shape and substance.

Ordinary growth, as in the grasses, occurs by the subdivision

of cells into two parts by the formation of a partition in the proto-

plasm, and then each of these parts enlarges to the normal size

and becomes a perfect cell. The lower or inner one generally

remains stationary, while the upper or outer one again subdivides,

and so the process goes on until the plant attains its complete

development. This growth may be well nigh imperceptible, as in

some of the lichens, which stand for centuries almost unchanged,
or it may be amazingly rapid, as in the giant puff-ball, which has

been known to form sixty-six millions of cells per minute. Upon

reaching a certain degree of maturity, every species is observed

to produce and cast off seeds, bulblets, or spores, usually in large

numbers, for the continuation of its kind. This may be followed

by immediate death and decay, as in the mushroom and century-

plant, or, as in most perennials, growth and fruiting may go on

together for many years, and the decline of the vital force be

gradual. In the simpler forms of vegetation we find great uni-

formity of structure, even when the individual attains an enormous

size, as in the gigautic kelp of Cape Horn, which reaches a length
of several hundred feet, but shows no distinction of vegetative

organs. If, however, we plant the seed of an apple, and watch

its progress from germination to maturity, we notice at once sev-

eral sets of organs with distinct forms and functions. The young
tree has a root which avoids the light and penetrates the soil in

all directions where the conditions are suitable. It has a stem of

curious construction which rises from the ground, lifting its head

high into the air. It is covered with leaves, which are evidently

designed to expose the largest possible surface to the sunlight

and the, atmosphere. After a few years of growth, a portion of

its annual crop of buds develop into blossoms, which in time

become fruits with seeds.

Thus the chief end of all vegetable life, so far as the plant itself
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is concerned, seems to be the perpetuation of the species,—the

multiplication of itself. But in the wise economy of nature no

living thing exists for itself alone, and vegetation is the indispen-

sable forerunner and companion of animal existence. The air we

breathe, our food, our clothing, our timber, our fuel, our artificial

light, and the mechanical power of our domestic animals, and our

steam-engines, are all the more or less direct results of vegetable

growth. Now, liviug beings grow only by the digestion and

assimilation of food, and one of the first objects of inquiry for the

botanist is,
"
Upon what, and how do plants feed ?" They are

seen to flourish as epiphytes without any connection with water

or soil
; they thrive most luxuriantly in the briny ocean, and they

spring out of the earth as if that were the great storehouse of

their existence. The careful investigations of modern science

have explained these mysteries and taught us what it concerns

every botanist and every farmer to know, and what, thanks to

Professor Johnson, they may now readily learn, namely, "How

Crops Grow," and " How Crops Feed." We are also promised a

a volume, by the same learned author, upon
"
Tillage and Fertili-

zers," that we may understand how to apply our knowledge to

the production of the most profitable crops, as well as how to

improve and perpetuate the fertility of our soil. .

We have thus alluded to a few facte of Structural and Physio-

logical Botany, to show what an immense and important field of

research is opened to the b'otanist without any regard to the

names of plants. Descriptive and Systematic Botany are, how-

ever, by no means to be neglected. The human mind naturally

associates together similar objects, and separates those which are

unlike. The classification of plants is, therefore, a necessity, and

greatly facilitates the study and comprehension of the vegetable

kingdom. Various systems of classification have been suggested,

most of them of a very artificial character and so quite unsatis-

factory. Dioscorides, for example, in the first century of our era,

names the six hundred species he describes under the following

four divisions, viz : Aromatic, Alimentary, Vinous and Medicinal

Plants. Linnscus made twenty-four classes, based upon the

organs of fructification. This system was remarkably simple and

complete, and rendered it very easy for beginners to learn the

names of plants, though often associating together those which

were very unlike. In more recent times, the so-called natural

system has been adopted, the plan of which is to bring together
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groups of plants which resemble each other, not merely in one

particular, but in their general characteristics. Thus we have the

Rosacea', furnishing the queen of flowers and nearly all the fruits

of the temperate regions ;
the Palmacece, containing the most

beautiful and useful trees of the tropics ;
and the Graminacece,

producing fodder for cattle and most of the bread for the human

race. As there are only about one hundred and fifty orders of

flowering plants it is not a difficult matter for the student of

botany, with proper means, to acquire a correct appi-ehension of

the vegetation of the entire globe, so that wherever he may be he

may feel in a certain sense acquainted with the scenery about him.

The importance of botanical knowledge to the traveller, or even

to the reader of a book of travels, is so obvious that it hardly

needs illustration. Darwin says, "As in music the person who

understands every note will, if he also possesses a proper taste,

more thoroughly enjoy the whole, so he who examines every part

of a fine view may also thoroughly comprehend the full and com-

bined effect. Hence a traveller should be a botanist, for in all

views plants form the chief embellishment." Humboldt often

expresses his admiration of the plant world. In his Cosmos he

remarks that,
"
Although the character of different portions of the

earth depends on the combination of external phenomena, as the

outlines of mountains, the physiognomy of plants and animals,

the azure of the sky, the forms of the clouds and the transparency
of the atmosphere, it must still be admitted that the vegetable

mantle with which the earth is decked constitutes the main feature

of the picture."

The ability of a person to enjoy and improve the constantly

changing scenes of travel will be readily seen to depend upon his

previous preparation by contrasting the experience of an Agassiz
with that of a common sailor upon the same journey. The one

is continually under the influence of interesting thoughts and

pleasurable emotions, during every waking hour of health, whether

on the land or on the sea. New facts rush in upon his already

crowded mind incessantly and are forthwith arranged in their

appropriate places to serve his great purposes in the various

departments of science. The ignorant, unthinking sailor, on the

other hand, goes whistling round the world, acquiring but little

information and utterly unable to use that. The mental habits and

capacities of educated and uneducated men are just as different in

overy-day life,
—on the farm, or at a meeting of the Board of
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Agriculture. Other things being equal, he who has the best-

trained intellect and the most knowledge will everywhere learn

the most and accomplish the most.

The general character of the vegetation in every country de-

pends chiefly upon the nature of the soil and the climate,—that is,

upon the amount of heat and cold, moisture and drought, sunshine

and cloudiness, and the force of the winds. The least-observant

traveller can hardly fail to notice the peculiarities of plant growth
in different portions of the world. Even in our own country, we
have regions with singular and remarkable vegetation, such as the

giant cactus of Arizona, the sagebrush of Nevada, the red-woods

of California, the herbaceous carpet of the prairies, and the long-

leaved pines of the Carolinas. Whoever has ascended Mount

Washington must have been struck by the gradual dwarfing of

the forest firs and birches, until at last they rise only a foot or two

above the ground, and, before he reaches the summit, disappear

altogether. The distribution of plants with relation to latitude,

elevation and climate, constitutes a department of our science

called Geographical Botany, which is both exceedingly interest-

ing and of much practical importance in agriculture and horticul-

ture. Multitudes of exotic plants are now cultivated under glass

in an artificial climate, and the highest success in this branch of

culture can only be expected when the natural conditions of each

species in its own habitat are thoroughly known and imitated.

This knowledge is also invaluable to those who desire to introduce

from abroad hardy trees and shrubs, as is well illustrated in the

attempt to grow the Patagonian beech in England. Notwith-

standing its evident ability to endure the temperature, it was ob-

served everywhere to perish, except in a single locality on the

6ea-coast, where the air was very moist, as in its native land.

Every intelligent cultivator of fruit understands that he must

adapt the varieties he would raise to the soil and climate of his

locality. Hence the American Pomological Society has prepared

with great care catalogues of all kinds of fruit which are specially

adapted to the different sections of our extended country. Even

in Massachusetts there is a marked difference in the adaptation of

varieties to localities. The bouquet of wines and the flavor and

perfection of fruits is effected often by very obscure causes, and

there is abundant need of well-educated and shrewd observers

everywhere in the domain of horticulture. The best wines and

the best fruits are ajways in demand at the highest prices, and
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only those who can produce such can hope for distinguished suc-

cess. Even the age of the vine influences in a noticeable manner

the quality of the wine,—so that in Burgundy, where there are

productive vineyards two hundred years old, it is said the worth

of a vineyard, as determined by the value of its product, cannot

be known before the end of thirty years from its planting. In the

Azores, young orange-trees bear fruit with a thick skin and many
seeds, while trees one hundred years old and more, produce a

much more valuable fruit with a very thin skin and no seeds.

Around London are twelve thousand acres of land devoted to the

raising of vegetables, and six thousand acres to the production of

fruit
;
and even in this limited area the quick-witted market gar-

deners have learned that each locality has its peculiar adaptations,

and the principal crop of each is regulated accordingly, so that,

the main supply of each variety is grown in one particular section.

In like manner, the finest damsons in England are said to ripen in

Cheshire
;
and near Paris, one town in a favored site, Montreuil,

sends to market remarkably fine peaches, to the exclusion almost

of those from other localities. Doubtless many similar instances

of special adaptations in raising fruits or vegetables occur in this

country. The importance of attending to this subject will not be

questioned.

The necessity for the application of botanical knowledge to

agriculture is again clearly shown by the recent investigations

concerning those microscopic fungi, which are among the most

destructive enemies of cultivated plants, and often suddenly blast

the hopes of the farmer and gardener. The Report of the Com-

missioner of Agriculture, for 1871, contains an interesting article

on the fungi found on the fruit of the pear, tomato and grape, and

the foliage and bark of the peach, the vine and the lilac, with

excellent illustrations and many useful suggestions respecting

their nature and treatment. The disease called the yellows,

which—though unknown in Europe, where more shelter is given

to fruit-trees—has almost entirely deprived Massachusetts and the

whole of New England of the most delicious of our fruits, appears

to be only the result of the growth of a fungus, which our pecu-

liar climate fosters. That,careful observation and experiment will

devise some means for its suppression, there can be no reasonable

doubt. Can we afford to neglect longer the means which are

necessary to accomplish this most desirable result, as well as to

aid us in preserving from similar destruction, the foliage and
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beauty of our phloxes, our loniceras and many other ornamental

plants ?

The "
Monthly Report

"
for October, 1812, contains an illus-

trated article by Thomas Taylor, microscopist of the Agricultural

Department, upon the onion blight and smut, which have proved

exceedingly destructive in Essex County, in this State. The loss

in a single season upon a four-acre field, belonging to Benjamin

P. Ware, Esq., of Swampscott, from which were obtained speci-

mens for examination, was estimated at $2,000. Mr. Taylor

regards it probable that the blight and smut are but different forms

of the same species, which is very tenacious of life, and develops

so fast as to ruin a promising field in three or four days. Mr.

Ware states that the common custom of growing onions on the

same land for several successive years cannot be safely continued

after the appearance of this pest, as the spores will spring up the

following year. The conservators of the agricultural interests of

the Commonwealth certainly ought to encourage the study of

microscopic botany at the State College, and ask for special inves-

tigations in regard to the habits and characteristics of so formida-

ble a foe to one of our most profitable crops.

The mildew on the grape has been the cause of much annoyance
in this country, while in Europe it has inflicted an annual loss of

many million of dollars in the wine districts, where it has raged
for many years. In Madeira, where the vine is almost the only

source of revenue, it has caused the greatest distress, reducing
the people to actual starvation, so that contributions of food have

been sent to keep them alive. STiowering the infected foliage

with dilute solutions of sulphide of calcium, or sulphurous acid,

and dusting it with flowers of sulphur, have proved tolerably

effectual remedies
;
but doubtless improvements are to be sought

in this direction, and M. Dumas recently proposed, in the French

Academy of Sciences, that the .government offer a prize of

$100,000 for a means of entirely preventing the ravages of this

destructive parasite.

In Europe, wheat is often attacked by a disease called pepper-

brand, or bunt, which renders the grain disgusting in odor and

unfit for food. It has been found by botanists to be caused by a

fungus so minute that four million plants may occcupy a single

kernel of the grain. A similar disease, called smut and dust-

brand, affects oats and barley, often doing great damage. It has

been found very useful in preventing the attacks of these fungi
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to soak the seed-grain, just before sowing, in a solution of sul-

phate of soda; then to mix the moist grain with caustic lime, by
which the plants or their spores are destroyed, if present.

Ergot is the distorted and diseased seed or grain of rye, and

sometimes of other grasses, caused by the attacks of a fungus,

and is exceedingly poisonous to both men and animals. It is not

so likely to occur on well-drained land as on that which is wet.

Rust is a disease attacking grains and grasses, and occasionally

other plants, and is found to be caused by the development of

minute fungi in the cellular tissue of the floral bract, or chaff', and

the leaves. It weakens the plant, and often renders the grain

crop worthless. The growth of different fungi seems to depend

largely upon the state of the weather,—whether dry, moist, or

variable in temperature,
—and is therefore difficult to control.

Something in addition to what has been suggested may be done

against these enemies by a judicious rotation of crops ; by the

selection of the most suitable varieties of seed ; by improved
methods of cultivation

;
or by removing from fields, ditches and

hedgerows all those plants which support these injurious fungi,

and so perpetuate them.

Another very destructive form of fungus develops in woody
fibre, in close, damp places, producing "dry rot." This is so

prevalent in some parts of London that wood-work in houses has

to be renewed every ten or twelve years. This form of fungus

may be checked in its ravages by saturating the wood with some

metallic poison, as corrosive sublimate, or chloride of zinc. Fungi
likewise often penetrate the wood of fruit and forest trees, begin-

ning where wounds have been made, and gradually causing the

death and decay of the entire mass of timber. In many cases,

timber apparently sound, cut from dead trees, will be found on

examination to be permeated by the mycelium of some fungus

which on exposure to air and moisture will develop and destroy

its durability. The growth of fungi on fruit which has been

bruised or injured by insects, is one of the most common causes

of decay. Experiment has shown that a sound apple, inuoculated

with fungus from a decaying one, may be destroyed in three days,

and its tissue filled with the cells of the destroyer. The obvious

remedy is extreme care in sorting, handling and storing the fruit.

Time would fail us to. recount the damages inflicted upon the

husbandman, and so upon the race, by these almost invisible, but

innumerable and relentless foes. It must answer our present pur-
28
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pose to state that every plant is subject to their attacks, and that

their presence even is often unsuspected, as in the case of the

potato rot, the cause of which was everywhere sought in vain for

many years, until at last Mr. Berkeley, the celebrated botanist of

the Royal Horticultural Society in London, demonstrated that a

microscopic fungus was the undoubted source of the terrible evil.

" Where the carcass is, there the eagles are gathered together,"

and it has been discovered that the potato plant, weakened by the

assault of its principal enemy, is subsequently attacked by no less

than ten different fungi. More than thirty species are parasitic-

upon the grasses, which are infested by them, wherever cultivated,

the sorghum and cane of the tropics, as well as the oats and bar-

ley of the North. The coffee-tree, the orange, the olive, and the

mulberry suffer under the attacks of various blights, which,

obstructing the cells and stomata of the foliage, induce disease

and the failure of the looked-for crop. Even the silkworm has

become the victim of a fungus, to eradicate which millions of dol-

lars have been sent to Japan and China for the purchase of healthy

eggs, which are annually imported into Southern Europe. Thus

the knowledge of the origin of the disease has led to the finding

of a remedy, without which one of the great industries of France

and Italy must have perished. Still more impressive is the fact

that epidemic and contagious diseases among men and animals are

usually accompanied by the growth of microscopic fungi on or

within the bodies diseased, which are often the cause of great

discomfort, and sometimes of death.

The argument in favor of botanical studies might be still further

strengthened by allusion to the useful qualities of some of the

larger species of fungus. The chemical composition of these

remarkable plants is very peculiar, and resembles that of animal

fibre. Though the majority of them are exceedingly poisonous,

yet more than one hundred species are used for food. The savages
of Tierra del Fuego and New Zealand rely upon them as staple

articles of diet, and in all parts of Europe they are regarded as

delicious luxuries. In London, dried truffles are worth five dollars

per pound, and other edible fungi are sold at high prices ;
and the

demand generally exceeds the supply. In Paris, also, immense

sums are expended for them, and, in 18G7, there was one cultiva-

tor of common mushrooms who had twenty-one miles of bods,

twenty inches in width, devoted to this crop in the subterranean

passages of the catacombs beneath the city. It is evident, there-
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fore, that a large amount of excellent food is annually wasted in

our fields and forests from the ignorance of our people, who are

unable to distinguish the edible from the poisonous species, and

consequently avoid them all. Many of these might be gathered

and eaten, or sold in the city markets, and many more might be

profitably raised by our gardeners. Even the microscopic fungi

are sometimes useful. The mould, which epicures often plant in

their cheeses to impart a desired flavor, the yeast-plant, which is

inseparably associated with the important process of fermentation,

and the vinegar plant, are examples of fungi which are beneficial

in consequence of their power of producing chemical changes.

Without their aid we should have only soda or unleavened bread,

and neither alcohol nor acetic acid, except at great expense.

Turning now from the least among plants to the greatest, and

gratifying thus our natural fondness for antithesis, let us for a

moment consider the importance of botanical studies in their re-

lations to forestry, or the care, cultivation and the utilization of

trees for shade, shelter, ornament or timber. Much discussion

upon this subject has occurred of late with special reference to the

preservation of forests on our public domain, and the planting of

useful species on the treeless prairies and plains of the West.

Many millions of valuable forest trees have been planted during
the past few years, and enthusiasm on this subject has attained

such force in Nebraska that the legislature has set apart a special

day to be annually devoted to this business. While from the

nature of our government, it seems impossible to accomplish much
toward the permanent preservation, or the renewal of our forests

by legislation, great good will result from the agitation of these

topics b/ the enlightenment of the people. Very few are fully

aware of the beneficial influence of growing woods upon the soil,

the streams, the climate, the crops and the salubrity of the atmos-

phere. The planting, pruning and proper harvesting of a wood

crop are not deemed matters of sufficient utility to be considered

by our land-owners. Large areas of stony, bleak and barren soil

exist in our own Commonwealth, which to-day would be covered

with a luxuriant growth of wood, except for the pernicious habit

of burning over recently cleared lands for the sake of one poor

crop of rye or a few years of scanty pasturage. While the

inventions of modern times have provided innumerable substitutes

for the wood which two centuries ago seemed so indispensable for

fuel, house and ship building, and a thousands uses in the arts, it
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is still an indisputable fact that every country, to be the comfort-

able abode of civilized man, must have no inconsiderable portion

of its surface Covered with living trees. Wherever wealth is

amassed and luxuries are sought, the planting of trees for orna-

ment and shade, as well as for fruit, will be largely practised.

The millions recently expended upon the Central Park of New York

and Prospect Park in Brooklyn, are indications of this tendency
in the United States. But in Europe, and especially in England,

where the law of entail exists, and untold revenues are hereditary

from generation to generation, the royal palaces and the mansions

of the nobility are environed by the most magnificent gardens,

parks and forests which the art of man can create. Henry Ward
Beecher is reported to have said that he never had any suitable

appreciation of the power of the Almighty, as exhibited in crea-

tion, until he undertook to level a small hill. Those who have

attempted grading for ornamental purposes will agree that land-

scape gardening is one of the most expensive luxuries, and where

immediate effect is to be produced by planting large trees, the

cost is enormous. This is clearly demonstrated in Paris, where

one hundred thousand shade-trees are maintained by the govern-

ment at an annual expenditure of three hundred thousand dollars.

These trees have to be reset on an average every twelve years,

and the expense of the larger ones is from twenty dollars to twen-

ty-five dollars each.

In Europe, all the principal agricultural schools teach the whole

art of forestry with great thoroughness, and the utmost care is

everywhere bestowed upon the planting, keeping and cutting of

timber. As a large proportion of the forests belong either to the

government or to wealthy nobles, it is comparatively easy to

apply there the most perfect system which science and experience

have hitherto been able to devise. In Massachusetts, we can

only hope, by the thorough education of our college graduates,

by frequent discussions, with the powerful aid of the agricultural

press, and by the example of a few intelligent leaders, to introduce

rational improvements into this department of our agriculture.

Here again botanical knowledge will prove of very great ser-

vice. That no one is qualified to engage intelligently in tree

culture without an acquaintance with Structural and Pysiological

Botany is self-evident; but familiarity with Descriptive and

Geographical Botany is hardly less essential. This is admirably

illustrated by the introduction of the Australian Eucahjptus globu-
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lus, or blue gum, into cultivation. It was first planted in France

in 1856, and so rapid is its growth, that plantations of this species

are estimated to produce five times as much valuable wood in the

same period as an equal area of native timber. The forests of

France are now valued at eight hundred million dollars. To
increase the annual product fivefold is therefore a matter of some

consequence. Hon. Marshall P. Wilder informs us that he saw

specimens of blue gum in California which, at the age of six j~ears

from the seed, had attained the height of fifty feet. This tree has

a surprising power of absorbing and exhaling moisture, and of

destroying malarious exhalations from swampy and unhealthy

regions. It also imparts to the air a salubrious, balsamic odor.

It has been affirmed by good medical authority that the general

planting of this species in the malarial districts of Southern

Europe would be followed by the speedy restoration of the people

to health, vigor and enterprise.

Nothing but experiment, continued for many years, can teach

us what trees are best adapted for planting in New England.

The ailanthus, which grows here more rapidty while young than

any other hardy deciduous tree, and the European larch, which

has been so successfully grown in Scotland by the Duke of Athol

and others, are among the most promising of foreign species. It

is, however, quite probable that Japan or China, whose vegetation

eeems peculiarly suited to our climate, may furnish some other

more valuable kinds as yet undiscovered or untried. But we
have one among our numerous native trees which ought to be

planted abundantly wherever it will thrive and does not already

exist in quantity. The sugar maple may be raised from seed and

transplanted almost as readily as a Swedish turnip, and in a toler-

able soil grows with rapidity. Its timber is very highly prized

in the arts, and the wood of its branches is most excellent fuel.

No tree is more vigorous or symmetrical in form, and none suffers

less from the attacks of insects. Its foliage is clean and beautiful

in summer, and as the season advances it assumes the most

gorgeous tints of yellow, orange and scarlet. The sap, which

flows freely from incisions or borings in early spring, yields a

large amount of sugar, identical in its chemical composition with

that of the cane, the beet and the palm, while its peculiar flavor is

far more agreeable. Trees thirty years old will furnish one pound
of sugar per annum, and larger ones more, according to their size,

—the greatest well-authenticated product from a single tree in
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one season being about thirty pounds. What more certain or

sensible way of benefitting the public and improving an estate

can there be than to plant a few hundred or thousand sugar

maples ?

When we compare the cultivated fields and gardens of Massa-

chusetts with our native flora, we can hardly fail to be impressed

with the fact that her natural productions are chiefly rocks, ice

and timber. Not a plant grows wild within her limits which is

capable, even if cultivated, of furnishing any considerable amount

of food, so that only a few wandering savages could subsist within

her borders, except for the plants which have been introduced

from other regions. Our cereals, vegetables, fruits and flowers,

and our principal fodder crops, are almost every one exotics,

while the great mass of our staple productions remains the same

from year to year ; yet every intelligent person knows that new

species and varieties of useful and ornamental plants are being

constantly brought into notice and cultivation. With the excep-
tion of a few varieties, like the Concord grape, originated here,

this work has hitherto been done for us mainly by botanists and

horticulturists under the patronage of European governments and

societies, many of whom maintain constantly both experimental

gardeners at home and intelligent collectors searching for desir-

able rarities in various parts of the world. There are also a few

enterprising dealers in plants who now employ travelling botan-

ists, whose discoveries enable them to bring out novelties to

attract attention of the public to their establishments and to keep

up the interest in fioricultural pursuits among their amateur cus-

tomers. Extraordinary facilities for this work have been enjoyed
in England, in consequence of the great number of her colonies in

all quarters of the globe, and the general attention given to such

matters in a country so abounding in persons of wealth aud

culture. David Douglas, a botanist in the service of the Royal
Horticultural Society, sent to England more than fifty new hardy
trees and shrubs, and one hundred and fifty new herbaceous

plants, from our Pacific coast. He was finally killed by a wild

bull while collecting at the Sandwich Islands, being then only

thirty-six years of age. It is worthy of mention that more than

half the botanical collectors who have been sent abroad during
the present century have fallen in the field through sickness,

accident or violence. The amount of valuable labor performed by
some of the gentlemen who have gone from Europe to act as
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superintendents of botanic gardens in India and elsewhere is

almost incredible. Dr. Wallich, at Calcutta, forwarded to two

thousand one hundred applicants, in different parts of the world,

one hundred and ninety thousand living plants in the short period

of five years. Baron von Miiller, at the present time director of

the botanic garden at Melbourne, Australia, has also been inde-

fatigable in discovering and distributing new plants, as well as in

introducing foreign species which seemed likely to prove of ser-

vice to the agricultural and horticultural interests of that peculiar

country. Among other things, he has recommended the planting

there of the cranberry, the blueberry and the huckleberry in

swamps and wilds which now produce no useful fruit or root.

He has also begun the culture of the tea shrub, and has lately

announced the invention of a machine for, curing the leaves by

6team, with which two men can do the work now requiring the

aid of twenty-five Chinamen. Is it not time for Americans to

begin to do their share in the great work of introducing new and

valuable plants into cultivation ? *

[The speaker then goes on to show what has been done at the Massa-

chusetts Agricultural College in this department ;* including the erection

of a fine plant-house, (the gift of Dr. Durfee) requiring, however, aa

expenditure of $25,000 to complete the original design ;
the commence-

ment of a fund, the income of which shall be devoted to the purchase of

books, drawings, apparatus and specimens, etc., and after detailing

Other wants, concludes as follows :]

t

The only remaining item, then, to be mentioned as indispensable

to the successful organization and working of the botanical

department of the College, is a fund of fifty thousand dollars, the

income of which may serve as the active capital of the establish-

ment. This would be used principally to pay for the labor of

students in performing the various operations in the gardens and

plant-houses, and so would do double service in the cause of

education. The money thus expended would enable indigent

students to earn something toward their support, would encourage

habits of industry and self-reliance, and render it possible to keep

the grounds and buildings in good condition without any draft

upon the general treasury. Begun in the manner suggested, and

It is pertinent to add hero that nothing as yet has been attempted in this depart-

ment at tho Maine State College of Agriculture and Mechanic Arts, the struggles thug

far having been for existence. The want should bo supplied at the earliest possiblo

moment.
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carried forward wisely for a few years under an enthusiastic,

intelligent and indefatigable director, the entire project would eo

commend itself to the public that abundant means would be

furnished for needed improvements, while the annual income from

Bales would steadily increase with the increase of stock and repu-

tation.

Many other subjects, which might legitimately be considered in

1 this discussion, did time allow, must be entirely omitted, or receive

but a passing notice. For instance, the great pecuniary value of

even the slightest real advance in agriculture or horticulture, in

consequence of the enormous aggregate value of their products,

is worthy of notice. Thus an increase of only one per cent, in

the wheat crop of the United States would amount to 2,877,456

bushels. There can be no question that in many ways this might
be brought about. The use of the best variety of seed often does

much more than this in all crops. Hence the importance of ex-

perimental grounds for testing varieties of plants and modes of

^culture.

Again, the introduction of new fruits or crops often results in

untold good to a country. Thus the sugar-beet in France and

Germany has wonderfully improved the whole system of farming,

and vastly increased the wealth of these nations. In like manner

the fig, the orange and the olive are valuable acquisitions to Cali-

fornia. In 1839, a missionary transported from the splendid

garden of the Duke of Devonshire to the Navigator's Islands a

single banana plant, which increased rapidly, and now the people
are abundantly supplied with this agreeable and most nutritious

fruit. We might profitably consider the desirableness to the far-

mer of an acquaintance with the origin and characteristics of the

weeds he would exterminate and the crops he would produce ;
the

importance of knowing what each cultivated plant takes from the

soil and what it requires for its best development; and the neces-

sity of understanding the relative value of the different grasses

and other kinds of fodder for his special purposes.

The exceeding value of botanical knowledge to those who

attempt the cultivation of ornamental plants, either indoors or out,

both in enabling them" to select the best species for their peculiar

circumstances, and to obtain desired results, might easily be made

evident. There is now an immense waste of money, labor and

love in consequence of misdirected effort in floriculture. The

pleasures and profits to be derived from the intelligent cultivation
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of good vegetables, fruits and flowers, for the farmer's family

especially, and the consequent importance of educating the stu-

dents at the College as thoroughly as possible in these matters,

might be enlarged upon with great propriety.

Finally, a description of some of the famous gardens of Europe,
such as those at London, Paris and Berlin, would be very enter-

taining, and show what may be accomplished in this direction with

ample means and talent of the first order, while it would also

demonstrate the comparative moderation and economy of the plan

now proposed for adoption.

Thus the council having in charge the Jardin des Planles have

recently recommended the erection of conservatories, to cost four

hundred thousand dollars, to replace those destroyed in the late

siege. The magnificent palm-house at Kew is built of iron and

glass, and is three hundred and sixty-two feet long, and the main

portion is one hundred feet wide and sixty-six feet high, with a

gallery thirty feet in height, from which the visitor may look

down upon a most superb variety of tropical vegetation. These

gardens now contain the largest and best arranged collection of

living plants in the world, as well as the most complete herbarium

and botanical museum. Nothing could show the utility of such

institutions more conclusively than the history of Kew Gardens

during the past thirty years. The estimation in which they are

held by the public is shown by the fact that they were visited in

1871 by five hundred and seventy-seven thousand persons. While

many expensive features of these large gardens near the great

capitals of Europe are neither possible nor desirable at Amherst,

yet the facilities which have been enumerated for the study of

Botany in its various departments and applications are absolutely

essential, if the State College for farmers is to maintain a high

position as a school of science and to be eminently efficient in the

advancement of agriculture and horticulture. The appropriate
work to be executed there is grand enough to satisfy the ambition

of the most gifted botanist, or the most wealthy and liberal patron

of learning. As the field is all ready for occupation, and trees

grow while men sleep, it is fervently to be hoped the planting may
speedily begin.

The possible and unforeseen advantages to be derived from

cultivating together representative forms of vegetation from

different countries, and so imparting to beholders some conception
of the variety and magnificence of the flowers and foliage with
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which the Creator has adorned the earth, are beautifully shown

by an incident in the life of the renowned author of " Cosmos."

He informs us that " the sight of a colossal dragon tree and a fan

palm in an old tower of the botanic garden at Berlin, implanted in

his mind the seeds of an irresistible desire to undertake distant

travels." The volumes containing the results of his journeys in

Europe, Asia and America, are justly regarded as among the most

learned and philosopical treatises which the world has ever seen.

They have been translated into all the principal languages of

civilized nations, and must in ages to come be a perennial source

of instruction and pleasure to every scientific lover of Nature.

Who can say that some American youth might not be inspired by
the scenes in a Massachusetts garden to enter, like Alexander

von Humboldt, upon a glorious career of usefulness ?

In conclusion, permit me to mention a circumstance in my own

personal history in further illustration of the most important prin-

ciple that all faithful and worthy study of pure science, without

regard to its immediate application in the arts, will inevitably

result sooner or later in some substantial good. More than

twenty years ago I went to Eupope to qualify myself to become a

practical geologist, and spending a few weeks in London, I visited

the Kew Gardens. Here I beheld, with wonder and delight, the

first specimen ever cultivated of the Victoria regia, the grandest

plant in both leaf and blossom ever seen in the temperate zone.

In this imposing presence the resolution was formed to create, if

possible, a botanic garden in the United States, and reproduce
there this superb water-lily. The consequence was that my plan

of operations was changed, so that instead of seeking my fortune

in the mining regions of the far West, I became in due time a

teacher at Amherst. My connection with the Agricultural Col-

lege resulted directly from the opportunity there offered to begin
the accomplishment of my botanical purposes ;

and already my
heart's desire to look upon the flowers of the Victoria unfolding
their beauty and exhaling their fragrance in my own country has

been repeatedly gratified in the Durfee plant-house. Whatever

has been or may be achieved at the College through my instru-

mentality, must therefore be credited to the Royal Botanic Gar-

dens at Kew.
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The season of 1872 presented a wider contrast to the one im-

mediately preceding it than has been observed in a long series of

years. That was marked by drought of great severity, so that all

crops suffered, and especially the grasses ;
the roots of which, in

many parts of the State, seemed to be well nigh deprived of vital-

ity. Added to this were myriads of grass-hoppers which, in some

sections, completed the work of destruction, not merely for the

grass, but also for other vegetation. Had a farmer then been told

of the plenty of the succeeding year, he might have been

tempted to exclaim, in the words of a sceptic of old,
" If the win-

dows of Heaven were opened, might this thing be ?
" And yet

in the ordering of the Divine Providence, and without any miracu-

lous interposition, we have seen grain and grass crops such as no

one anticipated, or supposed to be possible, under the circum-

stances. It is true the latter rains were so frequent and abund-

ant as to prevent harvesting under favorable circumstances
;
but

we have for results, an unusually good yield of spring sown cere-

als, a potato crop small in amount and inferior in quality, a large

and good crop of Indian corn, a fair average of hay, with grazing

so much improved that attention is more generally directed,

throughout the State, to dairy husbandry than ever before.

That the severe droughts of previous years were of great indi-

rect benefit, no one can reasonably doubt, although how, and ex-

actly by what methods their benefits accrued, it is not easy to de-

fine in full and with scientific accuracy. Of the proximate, or re-

mote causes of so great variations in the character of the seasons,

we also know but little. Such, however, has been the progress of

meteorological science of late, that a reasonable hope is indulged

that results of practical utility may be attained, and at no distant

day. Few would have believed, ten years ago, that the "proba-

bilities" of approaching weather would be daily forecast with
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the accuracy which we now find to be the case. Related phe-

nomena are highly suggestive of how much remains to be learned

in respect to the climatic conditions upon which the welfare of

plants depend ;
for instance, at some period between the fall of

1871 and the spring of 18T2, some of our indigenous trees and

plants, usually considered perfectly hardy, like the hemlock and

the arbor vitse or white cedar, suffered beyond anything known in

the memory of the oldest inhabitant; nor was this injury confined

to Maine, but extended over a wide area southward and westward;

nor to evergreens only, but included some deciduous trees and

shrubs which usually pass the winter here without harm. On the

contrary, we found that some others, which rarely pass an average

winter without serious injury, suffered less than usual. Among
these may be named the flowering quince, the Forsythia, Weigela

and laburnun; and very notable instances were furnished in the

fruit-bearing quince and the peach, both of which, in many cases,'

and in near proximity to the usually hardy evergreens above named

which showed destructive action by their reddened foliage, blos-

somed with rare profusion, and bore unwonted burdens of fruit.

A broad field here opens to our view for critical observations,

and for scientific deductions to be drawn from them, whenever ac-

cumulated in sufficient numbers, gathered with sufficient care, and

covering a sufficient length of time. It is one which we trust

may be successfully cultivated, and it is especially commended to

our young farmers and the graduates of our Industrial Colleges.

The year past has also been remarkable for the sudden appeai'-

ancc and extensive prevalence of a disease among horses, in many

respects resembling ordinary influenza, yet differing from it by

reason of some peculiar features. It was first heard of near To-

ronto in Canada, whence it spread with rapid yet capricious pro-

gress eastward to the Atlantic over the Middle and Northern

States, and with slower speed Southward and Westward. Fortu-

nately it was not extensively fatal, but generally presented itself

in a mild type, and required for its successful treatment careful
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and judicious nursing and the free use of disinfectants, rather than

a high degree of veterinary skill.

Although compartively few animals died, all classes of people,

all industries and all branches of business dependent upon the

services of this useful beast were seriously embarrassed
;
and

both the direct and indirect losses were far from trivial. Regard-

ing the causes of its origin, of its spread, of its assuming the

epizootic form, of its wonderfully rapid progress in some direc-

tions^ and slow progress in others, and of the unusual sequelae

which sometimes followed it, we can state almost nothing- with

certainty. Regarding two of its lessons there can be no mistake
;

first, in respect to our dependence upon this useful and valuable

animal for many of accustomed comforts of civilized life
;
and

second, that viewed from a merely pecuniary standpoint, from the

lowest and least worthy considerations equally as in respect to

higher motives, it is good policy to treat the horse kindly and well;

that it is quite as profitable to attend to his wants and his com-

forts as to exact service from him, and that abuse and neglect are

equally extravagant and wicked. The same lesson is a pertinent

one in respect to #11 animals which man has taken from the condi-

tions of nature and subjected tp those of domestication. If there

be one where penalty for disobedience uniformly comes quicker

and pecuniarily heavier than in others it is the milch cow.

Three years ago the attention of the legislature was directed to

the need of a revision of the statutes granting bounty to agricul-

tural societies. At the time of its first enactment the present

statute met the necessary requirements in a more satisfactory

manner than in some cases which have arisen since. One of the

instances named in my remarks above referred to, in the Report for

1869, was afterward met by a special act for the purpose, but

although undoubtedly not so intended, that act, while providing

for the emergency, rather increased the chronic inequality of divis-

ion and distribution before existing, and which was a well
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grounded source of complaint. The other case then referred to

as one not anticipated when the law was made, and where the

spirit and evident intent of the law point to a method of division

very different in results from the one indicated by its letter, re-

mains to-day as it did then
;
and practice by the Executive Council

has been part of the time one way and part of the time in the

opposite way. Had an attempt at revision been made with the

care and scrutiny which its importance demanded, other matters

would have appeared, equally or more worthy of consideration.

One of these would have been an inquiry whether the changes

which have taken place in the methods and results of the opera-

tions of agricultural societies since they were first established did

not call for corresponding changes in the methods of extending

legislative aid.

At the outset all their methods were directed toward purely

legitimate results, such as the bringing together for comparison

and instruction as well as for competition, the different classes

of domestic animals, farm products and household manufactures,

and others equally unobjectionable in their character and effects.

Exceedingly useful instruction was thus imparted to large numbers

which otherwise would have been exceedingly difficult of attain-

ment in consequence of the isolated character of the labors of

individual farmers, each working mostly apart from others, and

within very limited fields of observation. The exhibitions of

these societies were also held successively in different places, and

thus each year the attendance included a greater or smaller num-

ber of those who had previously been unable to attend. In this

way a widening as well as an increasing interest was awakened in

agricultural improvements.

By slow degrees, however, a change took place. One and then

another, until at length the majority of these societies "located ;"

that is to say, they obtained possession of enclosed grounds,

sometimes provided with buildings, and usually or uniformly with

a trotting course for trials of speed with horses. It was found
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that by exacting a fee for admission to these trials of speed, more

money could be raised and more easily, for the payment of pre-

miums and for the incidental expenses attending the exhibitions,

than could be done by assessments, or by fees for membership

in the society. Consequently, for some years current opinions ran

strongly in favor of locating, and little or no ill effects were an-

ticipated from so doing. But before very long it was plainly

apparent that these trotting matches were absorbing more than

their proper share of attention, and were detracting in equal

measure from the interest previously manifested in objects of un-

questioned utility.

Some of the society have resisted this encroachment by stead-

ily defeating all attempts to obtain trotting courses within enclosed

grounds, and these, for the most part, have successfully pursued

the even tenor of former aims and methods
;
and these are, so far as

I am able to judge, at the present time accomplishing more toward

the proper ends in view than are those which continue to make

the trotting match a prominent feature of their exhibitions. The

latter suffer, not only from the inevitable diversion from strictly

agricultural objects, but in larger measure than do the others,

from the withdrawal or loss of interest on the part of substantial,

intelligent, influential farmers who dislike the prevailing modes of

management. They also suffer as before alluded to, since by con-

fining their exhibitions to one spot, only those within a narrow

circle become interested in, or are profited by their efforts.

Earnest and protracted discussions have been frequent among
the friends of agriculture as to the proper solution of this trouble-

some problem. Difficulties appear in every direction. On the

one hand it is claimed that the rearing of horses is as legitimate a

branch of farm husbandry as the rearing of oxen
;
and that, inas-

much as speed constitutes an important element of money value

in the horse, the man who raises a good horse is as fairly entitled

to an opportunity to show his excellence in that respect, as the

grower of sheep is to exhibit the superiority of flesh or of fleece
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which constitutes the principal element of money value in his

flock. This nobody can deny. Yet it does not follow that any-

thing and everything proper and right, abstractly considered,

may be properly practiced under all circumstances
;

for there is

no good thing which may not be misused as well as put to proper

use. It is admitted on all sides that in the hands of the chemist

and the physician alcohol may serve useful purposes. Yet its

misuse and abuse have been so frequent that in many communities

restrictions are placed on its sale, and Maine is as fully committed

to this policy as any part of the world.

In respect to the "trials of speed," it may be remarked that

the proposition to note with care and precision the exact length

of time occupied by each horse in trotting over the course

successively, one after another, has never met with any favor, and

this seems to indicate that excitement rather than simple compe-

tition forms a principal attraction of the trotting course.

It is also worthy of note that when exhibitions have been got

up expressly and solely for trotting matches, with no aid from the

State, and with no pretence of agriculture attaching to them,

they have been usually as successful, pecuniarily or otherwise, as

have been exhibitions partly equestrian and partly agricultural,

got up by incorporated agricultural societies receiving State aid.

The statute provides that, (within stated limitations and upon

certain conditions,) Agricultural Societies may receive from the

State Treasury as much as is raised and expended for premiums ;

or where there are more than one in a county, a maximum amount

is to be apportioned among them, in proportion to the sums

severally raised and expended by each, but no condition attaches

in respect to the methods by which the money is raised, nor for

what objects or purposes premiums are awarded, except that they

'be for "the improvement and encouragement of agriculture, hor-

ticulture or the mechanic arts," or for such specific purposes as

may be prescribed by the Board of Agriculture. To see how the

law works in practice we will look at two cases which present a
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wide variation in the methods adopted "for the improvement and

encouragement of agriculture, horticulture and the mechanic

arts." According to the returns received at this office, one

Society awarded the sum of $119.00 on neat stock, $29.00 on

stallions and breeding mares, $45.00 on other horses and colts,

$36.00 on sheep, poultry and swine, $68.00 on grains, roots, and

vegetables, and upwards of $140.00 on other objects including

dairy products, fruits, agricultural implements, household manu-

factures and miscellaneous objects ;
or a total of $441 with nothing

at all for trials of speed. Another Society reports $"7 awarded on

neat stock, $2 on roots, nothing on grains or other cultivated crops,

nothing for dairy products, fruits, implements or manufactures,

nothing for sheep or swine or poultry, nothing for stallions or

breewng mares, $45.00 for other horses and colts, and $205.00 on

trials of speed. Total amount awarded $261.00. The Secretary

in his report remarks that,
" There seems to be a fatality attending

the days set for our exhibitions, as we have been for three years

past completely inundated, and last fall especially, it rained in

torrents, and we were obliged to give up our fair, which accounts

for the absence in my report of grains, roots and other crops, &c,

&c." But it seems, also, that the weather did not compel the

giving up of trials of speed, nor awards* of premiums on horses

not used for improvement of breeds. The trials of speed command

attention even uuder difficulties.

State Industrial College.

A very hopeful indication of good it is that the " State College

of Agriculture and the Mechanic Arts "
is rapidly coming to be

better understood by our people generally, both as to its intrinsic

character and with respect to its true aims and the methods used

to attain its ends. This is sufficiently indicated by the fact that

the last class entering it was much larger than any previous one,

together with the prospect that its means of providing for students

will shortly prove inadequate to the demand.

29
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Very unfortunate has it proved that the popular misnomer,

"
Agricultural College," has become so strongly attached to the

class of institutions provided for by the act of Congress of 1862
;

partly because the act itself says not a word about colleges for

teaching agriculture, nor for teaching any other specific art or

science
;
and more because the name popularly given has caused a

great deal of misapprehension in regard to its objects, as well as

greatly exaggerated and unfounded expectations of immediate and

direct results to ensue for the benefit of agriculture by reason of

these colleges.

The facts of the case, as I understand them, are simply these :

Congress, by the act referred to, endowed a new class of institu-

tions, differing in essential particulars from those before existing.

Their special function and mission was to bestow a liberal and

practical education upon the industrial classes. That is a work

never attempted before. And how and by what methods was the

work to be done ?—Simply thus, by employing the natural and

physical sciencesfor the purposes of discipline, development and cul-

ture, as well as for instruction.

There were plenty of colleges before, probably more in number

than were actually needed, where a liberal education was given,

that is to say, they took a comparatively raw, unformed youth,

attended to his growth in knowledge, his training and the devel-

opment of intellectual power, and graduated him a man of culture.

But it was a general culture which required supplementing by

special preparation for his future profession in life, whatever that

might be. Nor was there any great lack of other institutions and

opportunities of every grade, where practical and professional

instruction could be obtained. The graduate could afterwards

prepare himself for practicing law, preaching the gospel, healing

the sick
;
for constructing bridges, railroads, ships or cotton mills

;

for the production of food or the breeding of cattle
;
for working

mines, assaying metals, or for whatever other calling or profession

he chose. He could go upon the farm, into workshops, or to
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professional or scientific schools, at his option. But all this

involved large expenditure of both time and money. Only very

few, comparatively, could enjoy so costly privileges.

Nor was it formerly thought that any except the preacher, the

lawyer, the physician or the learned man of some other or of

no particular profession, needed what might fairly be called a

liberal education. But we see more clearly now, and understand

better what is the true object of education. It is no less than to

increase the capacity of happiness and of usefulness. Its object

is to enable us to enjoy more and to help others enjoy more
;
to do

•more for others and to help others accomplish more for themselves.

All are not able to obtain a liberal education. It has always

been, and for a long time it will be the case, that many must enter

upon life's hard work with very scanty instruction, and a meagre

measure of mental development, but the number of these is every

year diminishing ;
and there are thousands upon thousands who

Could obtain a liberal and practical education if the time and ex-

pense involved were materially reduced from the cost hitherto.

These have been so great that very few, comparatively, could

enjoy the benefits.

It is the special mission and function of the Industrial Colleges

to do this
;
and they propose to do it by the adoption of shorter,,

cheaper and more direct methods ;
to cut across lots, as it were.

They propose to attempt less by means of classical, historical and

philosophical studies than the old colleges do, and to employ the

natural and physical sciences to a large extent and/or the purposes

of discipline, development and culture as well as for instruction.

And it is believed that the true end and aim of education can be

thus reached as well as by the former method.

K is not claimed that the pupils in this way will learn as much

of Latin and French and philosophy or of some other things very

good and very useful in their place, as they might if they traveled

the old, time-honored road through classic shades and over Par-

nassian heights, but where scores could afford the time and the
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means for the one, hundreds or thousands can enjoy the benefits of

the other. The new education is therefore a truly democratic,

thoroughly young American movementfor levelling up the indus-

trial classes to a plane which was formerly unattainable by them.

The ten years which have passed since 1862 have demonstrated

some points with regard to those institutions beyond all perad-
*

venture. In the first place, it is shown that they are capable of

accomplishing and are actually doing a good, a great and a much

needed work
*, next, that they trench upon the sphere of no other

colleges ;
and lastly, that the endowment is greatly inadequate to

their present and prospective wants. We cannot think this

strange, for at that time very few, if any, realized the magnitude

of the work undertaken. An error was also committed in the

apportionment, for it was based upon representation in Congress

at that time, or in other words, upion the then existing population,

without reference to area, or probable future growth. The want

of larger means has already been severely felt by the institutions

in many of the States, and by none more than by our own, and

efforts have not been wanting to have them increased.

A bill is now pending in Congress to devote one-half the pro-

ceeds of the sales of public lands to the creation of a fund, the

principal of which is to be held by the United States, which shall

gradually accumulate until its income reaches fifty thousand dol-

lars annually for each State. It would probably require a long

time for this amount to be fully reached, but a good degree of

relief would speedily follow its passage, and the income would

annually increase, with the growth of the institutions, until it

became sufficient to accomplish a work, the real, substantial

utility and blessing of which to the whole people, it is beyond the

power of language adequately to set forth.

S. L. GOODALE,
Secretary Board of Agriculture.

January, 1873.
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ANDROSCOGGIN AGRICULTURAL AND HORTICULTURAL
SOCIETY.

The Annual Cattle Show and Fair of our Society was held at

Mechanic Falls, September 25th and 26th, 18*72. It was feared the

change of location of the Exhibition might cause a falling oif in

the interest necessary to sustain the organization creditably and

successfully ;
but the apprehension proved to have been entirely

uufounded.

Never, since the institution of the Society, has so fine and large

a display of neat cattle and horses been exhibited
;

and we are

confident that no similar organization in the country has ever pro-

duced a finer exhibition in this respect. Farmers have learned

that many useful suggestions may be obtained, and much practical

knowledge gained, by comparing the products of their farms, at

these yearly gatherings. This is conclusively evinced in the im-

proved breeds of horses and cattle.

The exhibition of poultry, sheep, and swine, compared favor-

ably with that of any former Shows. The paucity of specimens in

this department of our Shows seems to be not on account of

neglect in caring for and improving their stock of these animals,

but to the trouble and care incident upon their exhibition
;
and for

this the Society is, in part, at fault. Suitable provisions should be

made for taking care of whatever may be exhibited.

The hay crop disappointed many of our farmers. The falling

off, during the past two years and the barren aspect of the fields,

at the opening of spring, seemed to prognosticate a lighter crop

than ever before. Happily, the abundant rains invigorated the

dried up roots, and we have gathered more than the usual crop.

Corn has yielded an average crop. Grain has exceeded the

average yield.

Many varieties of fruit were displayed. This interest is un-

doubtedly improving, both in the abundance and quality of its

products, faster than any other department of farming.

On account of the wet season the potato crop has been light,

falling below the average yield. The vegetables and garden pro-

ducts exhibited show that this branch of husbandry is not neg-
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lected
;

all were excellent, but we desire the best, and that in

abundance.

Mr. E. C. Millet of Minot, exhibited specimens of onions, of

which one-fourth of an acre yielded him, this year, three hundred

and ninety-two bushels (392).

The "Bates Mills", Lewiston, favored us with a large display.

of fabrics manufactured by them. There were also fine contribu-

tions from the Paper Mill of A. C. Denison. Domestic manufac-

tures were well represented ;
we are glad to know that there are

those among our farmers' wives who still retain a knowledge of

wool-spinning and weaving.

Farming in Maine cannot be made to yield more than a hard

living, under the old system ;
but brain labor and hand labor

united will secure a competence. Those who labor in the dark

too often root up weeds and grain together. Never shall we see

the full fruits of our labors till we learn and apply the means most

conducive to these results. And in what cheaper, easier, and

more congenial way can we acquire the necessary knowledge, than

by thus meeting and exhibiting, yearly, specimens of our best

crops, and explaining methods of culture ?

Nelsox Ham, Secretary.

AROOSTOOK COUNTY AGRICULTURAL SOCIETY.

The Annual Exhibition was held at LToulton, commencing on

Thursday, September 26, 1872.

There was the best display of stock, both in numbers and quali-

ty, that has been shown for many years. The entries were, of

horned cattle, 142; of horses, 120; of sheep, 12 bucks and 7

flocks of ewes and lambs
;
also 12 swine, and 12 lots of fowls.

The largest single entry was 25 heads of cattle, by E. Merrill &
Sons of Houlton, who exhibited 9 yokes of oxen and steers and 7

cows and heifers, all of excellent quality. Charles E. Gilman of

LToulton, exhibited a bull and 10 cows and heifers, a cross of Jerse'y

and Ayrshire, which he values highly for butter producing quali-

ties. Wentworth Fall of Houlton had 5 premium heifers, one of

which weighed 835 lbs.
;
also a pair of matched yearling calves,

with united weight of 915 lbs. all grade Durhams. James Aber-

neathy of Houlton, showed a bull calf 5 months old, weighing 585

pounds.
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The well known pride of our Aroostook farmers, in the strength,

speed and beauty of their horses, was evidenced as heretofore, by
the large number of excellent entries. The imported thorough-
bred stallion of Pearce Brothers, Houlton, was adjudged unriv-

alled for roadster stock, though at the age of 13 years his glossy
coat has never been soiled by a harness. Among the draft stock,

E. A. Lowe of Hodgdon, exhibited a yearling colt that weighed
915 pounds. Several fine mules were also shown.

The Industrial and Agricultural Exhibition followed on Friday,
at the Town Hall, and the display was very creditable, notwith-

standing the rainy day. There was an increased show of apples,

chiefly from the towns of Hodgdon and Linneus, where upland
farms favor their culture.

The address was delivered by Rev. Edwin S. Elder of Houlton,
and subsequently published in the local press, in compliance with

a desire to extend more generally the profit and pleasure derived

by all who listened thereto.

The trials of speed were to have occupied Saturday ;
but on ac-

count of bad weather and conflicting meetings, this part of the

programme was postponed, and ultimately given up. There seems
now to be a growing feeling in favor of dispensing entirely with

trotting exhibitions in connection with our annual meeting.
The past season proved only moderately successful in farming

interests of this region. The spring opened favorably, and opera-
tions progressed well until a considerable portion of the abundant

hay crop was secured
;
but the remainder of the season was bur-

dened with abundant rain falls, which did much injury to grain

crops, especially during harvest, and caused a serious rotting of po-
tatoes. The reputation of our county for a superlative product of

potatoes for table use, has become well established in the city
markets

;
but this year, while there exists no scarcity, it is diffi-

cult to obtain any of usual excellence. The late coming of frost

favored the full ripening of corn and lesser products, which fre-

quently find our Aroostook summers rather brief for maturing.
The sum of $65 was set apart from the State Bounty money of

1872, and allotted to premiums for Farm Improvements, to be

awarded in 1874, in accordance with the direction of the State

Board of Agriculture.

Jas. Frank Holland, Secretary,
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NORTH 'AROOSTOOK AGRICULTURAL SOCIETY.

The past season, in the Aroostook valley, has been remarkable

for cloudiness, though the rain-fall has probably been no greater

than usual. The heavy fall of snow of last winter was very slow

in disappearing. A wet and cold May made farmers late in

getting seed in, but gave grass a good start. A moist June

brought forward the grain crops handsomely, and gave promise of

a more than average yield. In haying, the weather was lowery,

yet there was an absence of what is called "catching" weather;

hence the hay was put into the barn in average condition. Late

sowing made late harvesting. Considerable grain was injured by

the wet weather at this time ; but the damage by rust was greater.

In some potato fields much injury was done by the rot. Corn

yielded well. The yield of fruit, on the few orchards that have

come into bearing in this section, was not as large as usual.

The days first appointed for the Cattle Show were rainy and

farmers generally were not done harvesting. The Exhibition was

therefore postponed two weeks
;

at the end of this time, the

weather being still more unfavorable, the trustees, in accordance

with the views of exhibitors and others interested, decided to

hold no Exhibition this year.

G. A. Parsons, Secretary.

BANGOR HORTICULTURAL SOCIETY.

This Society, having united with the Maine State and the Penob-

scot Agricultural Societies for the Fair the past season, makes no

report of receipts or expenses.

The Society seems to be in a healthy, working condition, having

its membership increased during the past year.

Having abandoned everything for the year to the State Society,

and having no facility for learning the exact proportion contri-

buted by members of this Society, it is evident that no proper re-

port can be presented.
Samuel G. Robinson, Secretary.
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CUMBERLAND COUNTY AGRICULTURAL SOCIETY.

The Thirty- Seventh Annual Cattle Show and Fair of this Society
was held at Bridgton, Tuesday and Wednesday, October 1st and

2d, 1872. Bridgton being one of the extreme northern towns in

the County, the Exhibition was necessarily largely made up by
the towns in that section. Great credit is due the citizens of

Bridgton and adjoining towns, for the energy and interest mani-

fested in arranging and carrying through, to a successful issue, all

matters connected with this County Show and Fair
;
and when we

say that we consider it a model Agricultural Exhibition, without

any of the modern accessories of horse-trotting, its usual accom-

paniment, we think we award the due praise.

The number of entries, in all departments connected with the

grounds and hall was four hundred and twenty-five.

One addition, we think, might be made to our Agricultural

Shows, which, in our opinion, would greatly increase the interest

in such matters, induce a more general attendance of all inter-

ested in the advancement of agricultural affairs, and larger entries

for the Exhibition, especially in the department of live stock
;
and

that is, make these places for shows, places for sale
;
have it un-

derstood that the seller of stock would here meet the buyer ; and,

without question we should soon see a change for the better.

In addition to the usual premiums offered by the Executive Com-
mittee of this Society, they, this year, in accordance with the re-

quirement of the State Board of Agriculture, have offered three

premiums of one hundred, seventy-five, and fifty dollars, for the

first, second, and third best experiments in the renovation of grass

lands
;

the experiment to continue through three seasons, and

premiums to be awarded in 1874.

In regard to the conducting of agricultural interests in this

county, judging by this and the two preceding seasons, it would

seem as though the farmer depended too much on the season for

his crop. If a dry season, then a short crop ;
if wet, a large one

;

hay being the staple pi-oduct of the larger part of the County.

Perhaps it would be almost impossible to guard wholly against the

effects of drought; yet if the farmer should sow more seed, and

not reduce his lands by taking so much more from them than he
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returns to them, my judgment is, we should not suffer so much
when drought comes upon us. As a whole, from what I am able

to learn, Agricultural interests, in this County, are in a very flour-

ishing condition.

Amount of regular premiums offered, (cash), $567.50 ;
amount

of regular premiums awarded, (cash), $360.75.

Samuel Dingley, Secretary.

PORTLAND HORTICULTURAL SOCIETY.

Our objects are confined mainly to fruit and floriculture, and we
have no extended remarks to make. The great increase in the

variety of fruits raised in Cumberland County, the knowledge

gained as to those best suited to our climate, and the more ex-

tended attention paid to the culture of plants and flowers, and the

ornamentation of gardens and grounds, we believe, are mainly

owing to the encouragement given by our Society in these

directions.

We have had three Exhibitions during the year, all of which

have been highly gratifying.

Respectfully,

S. B. Beckett, Secretary.

FRANKLIN COUNTY AGRICULTURAL SOCIETY.

The past has been a successful year for this Society, for it has

been previously burdened with debt, contracted in repairing the

track and grounds ;
this debt is now liquidated, and we have of-

fered higher premiums the past year, and hope to increase them as

we continue to prosper in years to come.

The Annual Show and Fair of thil Society was held on their

grounds in Farmington, October 1st and 2d, 1872, and was a com-

plete success in all of its departments. Our receipts were some

over $700, and the very numerous attendants appeared satisfied

with the Exhibition.

In accordance with directions from the Board of Agriculture,
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the amount required has been offered for farm improvements, and

several farms have been entered and* examined.

Farmers' Clubs are increasing in number, and in many, the in-

terest manifested is good.

At our next meeting after receiving your valued Annual Report,
it is usual to distribute them to members present; the members of

our Society look forward with the greatest interest in hopes to ob-

tain a volume
;
but two-thirds have to be disappointed. Can this

be remedied ? If the number sent could be doubled, we should

feel thankful, as it is highly prized.

Amount of premiums offered, $663.30 ;
amount awarded,

$564.30.
v P. P. Tufts, Secretary.

NORTH FRANKLIN AGRICULTURAL SOCIETY.

We were blessed this year with two of the finest days of the

season for our Show and Fair, and had a fine display of stock on

the first day, and of ladies' manufactures, fruit and vegetables the

second. The show of stock has been unsurpassed for years, prov-

iug that, though last year was a hard one, the stock that went

through the winter came out all right, and the high prices paid
this fall for working cattle, fully makes up all extra expense of

last year. Fruit and vegetables gave evidence of a heavy yield.

The great expense of feeding corn last year induced many to sow

beets for winter use, and with good result. Lane's Imperial

Sugar Beet did not do as well as expected. In a field where

several varieties were planted side by side, none were equal to

Norbiton's Giant.

Over fifty horse rakes were sold in this town last summer.

Mowing machines are yearly increased in number and horses must

become more numerous on farms for work than for trotters.

We have two Farmers' Clubs, one at Strong the other at

Phillips, both in a flourishing condition. In accordance with the

vote of the Board of Agriculture, we offered a quarter of the State

Bounty for Improvement in Farms. This is considered a good

move, for the largest room in the world is the room for improve-

ment. A simple thing which has been of much use, was the
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offering of a premium for the best report made by adjudging
committees. All seemed to t;>ke pride in having their reports in

good shape, and the committee had much difficulty to decide to

whom they should make the award.

This society received from the Commissioner of Agriculture a

variety of seeds, and although many of the agricultural papers

throughout the country thought it usurping the business of- the

regular seedsmen, it must be a benefit by creating a desire to

improve on the old varieties.

Among the crops reported are the following : 165 bushels ears

of corn on one acre, by J. M. Lambert of Strong ;
85 bushels on

half acre, by A. Hunter of Strong ;
74 bushels on half acre by J.

R. Norton of Avon
;
195 bushels of beets on quarter acre, by C.

V. Quimby of Phillips ;
26 bushels of wheat on one acre, by A».

Hunter of Strong.

The Sandy River Cheese Factory at Strong, has proved so

highly successful that others will probably be started another

season.

The Address was delivered by A. H. S. Davis of the Farming-
ton Chronicle, and was a superior production ; very different from

the hackneyed, half political talks to which it has been our mis-

fortune sometimes to listen.

Harry P. Dill, Secretary.

HANCOCK COUNTY AGRICULTURAL SOCIETY.

Our Society held its Annual Show and Fair in the thick of a

chilling rain storm, which kept the fair weather exhibitors away,

especially in the department of live stock.

The cattle shown were mostly Jerseys or grade Jerseys. This

breed is fast taking the front rank, in this county, so far as the

introduction of full bloods are concerned. A large majority of

our cattle growers adhere to the "native" stock as the more hardy
and the most profitable. The ruinous prices which -have ruled

butter for the last two years, with no better prospect ahead, has,

and is lessening the number of our cows. Premiums offered here-

tofore, for butter cows, which have incited a lively competition,
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now go a begging for "takers ". Id short, our butter cows don't

pay.

Our display of fruit was never better
; this, especially apple-

growing, promises to become one of our leading farm industries.

This, and other changes in our system of farming, are very dis-

cernible.

There is a marked improvement in stock, by the infusion of bet-

ter blood, and in the selection, feeding and care of them. The

"hen fever" is quite prevalent; on farms where hens were hardly

tolerated, they prove, when cared for, to be good stock to invest

in. A demand has been engendered for mutton sheep.

In field crops, we a*re growing more wheat and less potatoes ;

oats instead of barley.

•We are sorry to report that many of our most active and influ-

ential farmers are abandoning the sowing of clover-seed, at

"seeding down". It has become so very uncertain of catch, or

so sure to winter-kill, that farmers don't care to repeat the risk.

Ever since the organization of this Society, myself, and less than

a dozen others, have done the labor incident to the Exhibitions,

and payed the deficits, hoping for better days ; but, unless there is

anew impulse, very soon, it will cause "meek eyed patience to

fold her arms in dispair".

Samuel Wasson, Secretary.

KENNEBEC COUNTY AGRICULTURAL SOCIETY.

The year through which we have just passed has been one of

unusual returns for labor expended upon the farm, as well as in

the growth and fatteniug of live stock. With the very short crop

of hay last year, farmers were obliged to dispose of the bulk of

their stock in order to produce an equilibrium between the fodder

and animals to consume it. This was partially accomplished at

great sacrifice and the balance of the stock brought through the

winter upon scanty herbage and grain. The result of this was,

poor animals,* small manure heaps and empty purses to commence

another summer of toil, which for a time promised to be even

more unfruitful than the last. But we have every reason to be

thankful to Him who " sendeth the rain upon the just and upon
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the unjust/' for the bountiful harvest of hay, grain and fruits

with which we were favored.

The hay crop was one-third more than the average, of excellent

quality and well secured. Corn was excellent and abundant and

the smaller grains far above an average fur the last decade. The

season was most propitious for the catch of grass and the prospect

for an abundant crop of hay next season was never more flattering

than now.

Potatoes looked finely and grew well until nearly ready to dig,

when the continued wet weather caused them to rot quite badly,

but enough for the table were secured and in most cases a few for

stock or to sell.

Fruit was abundant, of excellent quality and almost unprece-

dently cheap—selling at from $1.00 to $1.75 exclusive of barrels.

The Annual Show and Fair of this Society, which occurred

September 25th and 26th, was one of the most gratifying exhibi-

tions both of stock, produce and manufactured articles which it

has been our privilege to witness in many years. The number of

horses and colts on exhibition was more than double that of pre-

vious years—representing Fearnaught, Knox, Membrino and Mor-

rill stock, each having their good qualities, whether of size, speed
or carriage, and representing the best stock in Maine. Oxen and

herds were present in healthy numbers, and taken together, were

without doubt, in finer condition than the same number would

average in ten years.

The display of farm produce, including fruit and dairy products,

Was full and complete, attesting to the thriving condition of the

farm and the thrift of its free and happy workers.

In looking over the articles of household manufacture, we were

gratified to see that nearly all of them were new, and that the

time-honored and familiar quilts, coverlets, rugs, carpets, &c,
which have held sway in years past had been withdrawn, leaving
the contest for the palm between those of more recent manufac-

ture. We hope they may not hereafter be disturbed in the dis-

charge of their home duties.

George A. Russell, Secretary.
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NORTH KENNEBEC AGRICULTURAL SOCIETY.

For two years
— 1870 and 1871— the receipts of the Society

were so light that the Trustees decided to pay only fifty per cent,

of the premiums awarded ; and although this was just and reason-

able, under the circumstances, and in accordance with the terms

of the published programme, yet it occasioned some dissatisfac-

tion. This year the Trustees decided to pay the premiums in full,

running the Show through three days, with an unusual amount of

trotting, in order to secure a more attractive exhibition and a

larger attendance. So much of enterprise in the spring, when as

yet it was uncertain which way the grass-hopper would jump, or

whether the drought of last year was to be repeated, perhaps de-

served to be crowned with success
;
but the result was that the

receipts of the year, from all sources, failed to meet the expenses

by about one hundred dollars. It is just to say, however, that the

ill success was due to the unfavorable weather on the first day of

the Exhibition, which sadly diminished both the show and the re-

ceipts.

Of the Exhibition on this first day, it may be enough to say that

it was very creditable to the Society, especially if we consider

that it began cloudy and threatening, and ended in a drenching
rain.

As in former years, the great families of neat stock were well

represented : The Herefords by the herds of H. C. Burleigh, Geo.

E. Shores, and Win. P. Black; the Durhams, by the herds of

Howard & Ellis and L. A. Dow, and by a choice bull belonging to

G. A. Parker; and the Jerseys, by the herds of N. R. Boutelle

and Wm. Dyer; and handsome animals presented by A. W.
Nowell, C. D. Tuck, C. M. Barrell, R. W. Pray, and others. Of

horsesy»sheep, swine and poultry, there was a fair display/ with

some very fine oxen from West Waterville and Belgrade.
The Exhibition at the Hall, while it showed a lamentable falling

off in some departments, was very fair as a whole. In fruit there

was a good display, led off, as usual, by rich contributions from

that successful orchardist and veteran exhibition friend, Joseph

Taylor of Belgrade ;
and closely followed, in apples, by Obed

Emery and Frank Nowell. In grapes, Messrs. Varney & Son, of
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the North Vassalboro' Nursery, made a very handsome display,

including- several choice varieties
;

as did also, friend Taylor, L.

Dunbar, I. E. Getchel, C. C. Stratton, and others. Messrs. Var-

ney & Son showed specimens of fruit trees from their Nursery—
apple, pear, and plum— which were much admired; the skill and

enterprise of these gentlemen, who now have a large and thriving

Nursery at North Vassalboro', deserve to be liberally rewarded
;

and the farmers of Maine have now no excuse for going abroad

for trees, as much better ones can be obtained at home, and at

prices much lower, in proportion to actual value.

Of butter, there were but three samples ;
the smallest ever pre-

sented
;

and of cheese, only nine. In household manufactures

there was a fair show
;
and the samples of crops were never more

numerous
;
but in the department of fine arts, there was a falling

off. In the line of manufactured articles, Messrs. Penney, Liard

& Thing, who have recently established a Foundry in Waterville,

presented some specimens of hollow ware, that were much ad-

mired for their smoothness and high finish.

Although an additional day had been provided, that there might
be abundant time for everything, yet, when the time came for

reading the reports, hardly a score of persons gathered in the

Hall
;
and this portion of the exercises, which ought to have been

the most interesting and profitable of all, was entirely lost to a

great majorty of the members. This prompted friend Taylor to

remonstrate against the system of management which offers one

hundred and ten dollars for trotting, and only eight dollars for ap-

ples ;
while at the same time, it provides outside attraction to

draw off the people, so that the reports of the Committees must be

read to empty benches. A brisk discussion ensued among the few

members present, which resulted in the appointment of friend

Taylor, J. A. Varney, and I. E. Getchell, as a committee to con-

sider the propriety of forming a Horticultural and Pomological

Societ3
r
, which committee were to report by calling a meeting for

organization, if they judged it best. But, as was said duPing the

discussion, the proper time and place for righting wrongs and

for shaping the management of the Society, is at the annual meet-

ing, which is too often very thinly attended. Come together at

that time, in force
;
have a free discussion

; put the right men in

office, those who will faithfully execute your wishes, and then stand

by them, aiding them to the full extent of your ability, and the

Society will prosper.
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The seaspn of 1871 was highly disastrous, under the double

plague of drought and grasshopper, and many farmers were in-

clined to turn their backs upon the State of their nativity ;
but the

rains of 1872 wrought a magical change, and plenty has once more
crowned the labors of the husbandman. Our people are again
contented with their lot and their location, and we trust will not

forget their dependence upon Him who sends the early and the

latter rain, and has promised the regular return of seed-time and

harvest.

Daniel R. Wing, Secretary.

KNOX COUNTY AGRICULTURAL SOCIETY.

The Sixth Show and Fair was held in Rockland, September 26,

27 and 28, 1872. It was not a success financially, owing to stormy
weather; otherwise it would probably have been one of the most

successful gatherings of the kind ever held in this county. The
Fair was held in the new and spacious hall owned by Farwell &
Ames.

The entries of corn, grain, beans, &c, were few on account of

the long continued wet weather. The exhibition in the hall was

equal if not superior to any ever held by the society.
The third day found the track partially under water, the ground

very soft, and the roads for miles around nearly impassible from

depth of mud, hence drawing and trotting were abandoned. Thus,

owning to circumstances beyond our control, the Cattle Show
was a failure and the receipts of the society comparatively small.

It was the universal opinion that had the weather proved favor-

able, this would have been the most successful exhibition of its

kind ever held in this county.
Knox County probably leads any other county in the State in

its possession of large oxen and horses. The numerous granite

quarries on outlying islands call in the big oxen from tho sur-

rounding country, and our extensive lime business creates a

demand for large horses, thus we have the materials for a grand

array of oxen and horses, and if our people would try, a Knox

county Show could show an ox team that would be hard to beat

in size, weight, flesh or strength.

F. W. Smith, Secretary.
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NORTH KNOX AGRICULTURAL SOCIETY.

The Fourth Exhibition of the Society was held at Warren, Oct.

1st, 2nd and 3d, 1872. The weather on the first day was wet and

disagreeable. The second and third days were favorable, but as

the entries were to have been made on or before 12 o'clock at

noon of the first day of the Fair, most of those residing out of

town left their cattle to graze and came to see an exhibition,

towards which they had contributed comparatively little. We
consider it the duty of all the members, not only to bring the

produce of their own labors, but to make an effort to induce others

who are not members, to bring stock, fruit, field crops, household

manufactures, fancy work or curiosities.

We have succeeded in obtaining statements from competitors
as required by section 13 of the Revised Statutes, better than

those heretofore furnished, but they are not sufficiently particular

in the detail, to enable us to come to a satisfactory conclusion as

to what is the best course to pursue.

We have in each of the towns embraced by our act of incorpo-

ration, a Farmers' Club. Those in Warren, Union and Hope are

active and doing much good. Those in Appleton and Washing-
ton have somewhat fallen from their first estate, but we cherish a

hope that they will resume their former activity.

The whole number of entries was 611
; premiums offered $452 ;

premiums awarded $294.50 ;
members 890.

The entries were, of horses and colts 59
;
matched oxen and

steers 23 yoke ;
steers 5 yokes ; drawing and training, 21 yoke of

oxen, steers and horses
;
beeves 9

;
town teams, 3

;
cows and

heifers 28
;
bulls 8

;
herds 3

; sheep, swine and poultry 13
;
Roots

and vegetables 22
;

field crop 21
;

fruit 45
; dairy 20

;
flowers 16

;

agricultural implements 13; household manufactures 28; wine,

preservers, &c, 10
;
and the remainder in the miscellaneous

department.

This is mostly an Agricultural community ;
the leading pro-

ductions are fruit, hay, field crops, roots and vegetables, stock

raising, &c. In horses, the McLellan, Morgan, and Knox stock

predominates, and they prove fine animals. More attention is

now paid to raising Jersey stock than formerly, and probably
the butter made from the Jersey is equal and perhaps superior to
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others
;
but we can hardly expect seven feet six inch oxen from

the Jersey stock, or farm teams from the Arabian horse.

The crop of hay, as compared with 1871, is about 150
; potatoes

25
;

fruit 300
;
wheat 75 ; barley 90.

The charter of the Georges' Valley Railroad, authorizes building

through this beautiful region, and from present appearances, a

railroad will soon be built here, which will be the meaus of further

developing our resourctes.

Table showing the average degree of heat, coldest and warmest days,

and rain, from April to September. Observations at noon at

Union.

April

May

June

July

August .. .

September

Average

heat.

43 22-30°

61 20-31°

71 25-30°

78 12-31°

75°

66 11-30°

Coldest,

day.

2d—27°

. 6th—43°

2d—52°

2d—66°

30th—54°

3d—52°

Warmest

day.

21st—58°

9th—74°

30th—93°

16th—93°

9th—94°

8th—93°

Rainy

days.

6

10

15

12

13

10

Wm. Gleason, Secretary.

OXFORD COUNTY AGRICULTURAL SOCIETY.

Our thirtieth Exhibition was held on the Society's ground,
October 1st to 3d, 1872. It compared favorably with former

years.

Whole number of entries, 350. Horses, 30
; trotting horses,

22; neat stock, 63
; sheep, 4; no swine

; poultry, 7
; plowing and

drawing, 8; agricultural implements, 8; vegetables and root crops,

12; grain, 19
; fruit, 27

; bread, 5; needle work, 51
;
domestic

manufactures, 59
; miscellaneous, 80.

The neat stock exceeded those of last year. John Whitman of

Paris, entered a large herd, receiving the first premium. It in-

cluded a cow with three calves weighing, at birth, one hundred

2
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and fifty pounds. They were in fair condition, and promise as

well as stock will average.

On the first day of the Exhibition, the entries were made and

such arrangements perfected as to give the exhibitors opportunity

of showing their handiwork or products. In the afternoon were

two trotting matches.

The second day, the neat stock was exhibited. In the morning

was the plowing, which was very nicely done, by two teams.

Drawing by several teams. Five awards were made.

The Annual Meeting was well attended and showed a*commend-

able degree of interest.

The premium for best trotting horse, raised and always owned

within the limits of the Society, was awarded to Ervin Robinson

Sumner, stallion Black Dutchman, time 3:05.

The third day was devoted to horse trotting until three o'clock

P. M., when the awarding committees reported to a fair attend-

ance
;
but I regret that the committees do not make closer ex-

aminations and more lengthy reports.

The promise of the hay crop last year was such as to require a

still further reduction in the stock
;
but it has more than met the

expectations of the most hopeful, as much hay must be left for

future use, unless the winter is unusually severe, or the feeding

season of extreme length. Wheat was above the average, not-

withstanding unpleasant weather in harvesting. Corn was good ;

but much fodder was injured by rain. Oats and barley were fair
;

but suffered in harvesting. Potatoes rotted considerably and

many were late in digging, it being so extremely wet. Fruit was

abundant, apples of fair quality and very cheap, being worth only

one dollar and fifty cents per barrel, at harvest time. Pears,

plums, grapes, &c, of unusual quantity and excellence.

S. W. Pierce of Norway, presented the Johnson potato, and

recommends it as being equal to the Orono
;
four quarts of seed

produced two and one half bushels, being a little over three hun-

dred bushels per acre, and no rotten ones. Mrs. Rhoda Millett of

Norway, gives a statement of her method of cheese manufactur-

ing ; during July and August, six hundred pounds were made,
from five cows.

Amount of premiums offered, $491.25; amount awarded,

$444.92. In addition $250.00 was offered for trotting horses, on

the twenty-third of October, and $240.00 was awarded.

A. C. Thomas Kino, Secretary.
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WEST OXFORD AGRICULTURAL SOCIETY.

The twenty-second Annual Exhibition of this Society was held

on their grounds in Fryeburg, October 8th, 9th and 10th, 18f2.

The first day proved very rainy and extension of time was given for

entering animals and articles till noon of the next day. The

second and third days proved more pleasant, and crowds came in

larger numbers than at any previous exhibition.

The show of neat stock was considered the best ever seen on

these grounds, the towns of Fryeburg and Denmark especially,

vieing with each other in presenting the greatest number and the

best animals. The premium list shows a sharp competition in this

department, and the amount of awards was $123.

Among the horses, many entries were made for trotting, which

was spirited, well contested, and exciting ;
a new and one-third

mile track had been made, which gave great satisfaction to the

horse-men. Better time was made than ever before, whether owing
to fleeter animals, or better track, is a question.

The fruit and vegetable tables were supplied bountifully. Our

Fairs have generally been noted for the variety and excellence of

fruit. Last year was an exceptional one in this respect ;
but the

reputation has now been fully restored.

Household manufactures, in the way of woolen fabrics, were

sometimes (during the economical times of the late war) better

represented ; but latterly greater attention has been given to the

manufacture of butter and cheese, and these, which can be classed

among the household manufactures, were exhibited in large quan-

tities, and of general excellence in quality.

Of field crops, it may be said that hay in this region was much

better than the preceding year, though not up to a full crop.

The season was wet enough, but it needed more than one year for

grass roots to recover from the effects of a severe drought. Owing
to frequent storms, the crop was gathered under difficulty, and

some was stored in poor condition. The meadows were generally

uncut on account of flowage.

Grains were rather light. Potatoes, a fair crop ;
but the early

dug were much inclined to decay ;
the Early Rose, although

praised for earliness, is generally condemned as a table potato.
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Corn crop very good. From statements made to the Commit-

tees, the following are selected and noted here : J. G. Swan,

Denmark, 75 bushels per acre; cost of crop, $49.00 per acre;

value of the same, including fodder, $111. 75; net profit, $62.75.

Asa 0. Pike, Fryeburg, 91 bushels on 1| acres of land
;

cost of

crop, $89.00; value, including fodder &c, $134.00; net profit on

whole $45.00. Stillman R. Swan, Denmark, 50 bushels per acre
;

cost, $28.00; value after harvesting, $71.00; net profit on one

acre, $43.00.

Wheat, H. R. Allen, Hiram, 52| bushels on 3 acres
;
F. N. and

C. Frye, Fryeburg, 115 bushels on 7^ acres. Ruta Bagas, A. H.

Evans, 90 bushels on £ acre ground.

The Society voted to expend the sum of $1,200.00 in improve-
ments in and about the grounds, which will probably bring them

a little in debt again.

Amount of premiums offered, $637.50; amount awarded,

$362.20.

D. Lowell Lamson, Secretary.

EAST OXFORD AGRICULTURAL SOCIETY.

The twelfth Exhibition of this Society was held on their grounds
near Dixfield Village, September 25, 26, and 27, 1872.

There was a good display of neat stock on the first day. A
large number of oxen and steers, and creditable in quality ; the

town team from Carthage and Dixfield, as also the steer teams

from Carthage and Mexico, formed, of themselves, an interesting

show. A goodly number of cows and heifers were present, and

fine animals they were. The show of sheep surpassed any we
have before had, both in number and quality ; increasing interest

is manifested in this branch of farming.

There was a good exhibition of horses and colts on the morning
of the second day. At 11 o'clock a large crowd were on the

ground, to listen to a very able and interesting address, by Rev.

Charles F. Allen, President of the Maine State College ;
to the re-

gret of very many, the speaker was obliged to stop before closing

his address on account of the rain.

The fruit in the Ilall excelled in quantity and quality, any former
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exhibitions. Comparatively few samples of vegetables were on

exhibition, although there were some fine specimens.

Household manufactures and needle work were very good, and

highly creditable.

• The show of butter was very meager ;
but there were very nice

specimens of cheese from family dairies and from the Cheese

Factory at Dixfield Village, which has been successlul the past

season.

Unexpectedly to everybody (who thought it would take from

two to five years to prepare our soil for a decent crop of hay), the

past season has given an abundant crop. Corn and grain were

more than an average crop, so that we are not obliged to look to

the AVest to keep starvation from our stock during the coming
winter. There was below an average crop of potatoes, and poor

in quality. Apples were abundant. Hops are raised to a consid-

erable extent in our locality ;
the crop was quite good, and sold at

fair prices. In closing this report, I remark that circumstances

have been rather against the farmer here for a few years past, and

the "look" is somewhat discouraging ; yet we are hopeful and

determined to do our duty according to our ability, although many
are leaving farms and going to cities and manufacturing places to

improve their coifdition, yet we who "stick" feel assured that

with industry and perseverance, we shall, in due time, receive our

reward.

William K. Greene, Secretary.

PENOBSCOT AGRICULTURAL SOCIETY.

The Annual Fair was held in connection with the State Society,

which but for the weather jvould have been one of the best ever

held in Maine.

Among the horses entered were one hundred and two stallions,

most of which would do credit to any State. The show of neat

stock was good, and said by those who attended both, to compare

favorably with the New England Fair.

Wheat culture is increasing. Peter C. Baker of Orrington,

raised this year upon one acre, fifty-eight bushels of as nice wheat

as one would wish to see
;

it was of the Lost Nation variety.
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The hay crop was remarkably good, much better than was thought
could grow upon land which looked so parched and bare last year
before more seed was sown, but nature reckoned last year as a

year of rest to the land and this year has liberally rewarded the

labor of the husbandman. •

There is a great deal of interest in fruit culture and the kind of

fruit best adapted to our soil and climate is an important question

with the farmer to-day. The potato crop is below an average this

year.

There are six Farmers' Clubs in the limits of our society which

are doing much to advance the interest of agriculture. There has

been one cheese factory in operation this year with very satisfac-

tory results, and they contemplate building two more the coming
season.

The best way to renovate grass lands without tilling, has been

considerably discussed. Experiments are being tried which will

be discussed in the farmers' clubs and results compared, which

will be of great advantage to the farmer. There has been more

interest taken in raising garden vegetables than usual. David A.

Garland raised this year 300 bushels of onions on 90 rods of

ground ;
4 tons of carrots on one-quarter of an acre

;
7 tons of

squash on one acre
; showing that such crops cab as well be raised

here, for this market, as fetched from Massachusetts.

D. M. Dunham, Secretary.

NOETH PENOBSCOT AGRICULTURAL SOCIETY.

The Fair this Fall was held at Lee on the 2d and 3d of October,

under unfavorable circumstances, owiijg to a bad day for the com-

mencement. A good show of neat stock was made, and the

horses and colts were of a high order.

Mr. Hersey showed his fine herd of Ilolstein cattle, which

proved very attractive, and quite an addition
;
Mr. Hersey merits

the patronage and gratitude of the North Penobscot farmers, for

the great improvement he has made in stock. Mr. Brown of

Carroll, also showed a fine Short Horn Bull, which took the

premium.
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I spoke last year of the manner of Mr. Jordon's reseeding laud

which killed out in winter. lie wants me to say that it is again a

perfect success with him, and this year he has taken two good

crops from a piece seeded in the way spoken of in your report of

last year.

E. A. Clifford, Secretary.

WEST PENOBSCOT AGRICULTURAL SOCIETY.

The Eighteenth Exhibition of this Society was held in Exeter,

September 24, 25, and 26, 1872.

Notwithstanding the unfavorable weather, and the great demand

for labor in the harvest, on account of rainy weather for a large

portion of the time since July, our expectations were more than

realized in a successful Exhibition.

The neat stock, although not so fully represented by thorough

breds, was never surpassed in the grades ;
there being 179 entries

and over 200 animals of this class on the grounds ;
over one-half

of which were cows and heifers.

The horse department, 97 entries, was up to former times, show-

ing fine representations of Dirigo, Brown Harry, Gen. Knox, and

others.

Thirty entries of sheep, counting, in the pens, over 100 head,

well represented grades, Oxford Down, South Down, Cotswold,

and Liecester. Several fine specimens of swine, of the Chester

White; and a collection of poultry, (21 entries) some of which

were very choice; special notice to a coop containing 130 ducks.

Nineteen entries of butter and cheese, all of excellent quality ;

noticed one jar of sweet butter, made in June, 1871.

The display of fruit was very large, and the crop abundant. A

largo display of farm implements ;
also some fine riding wagons,

were worthy of commendation.

The ladies' department of domestics, &c, was well filled with the

substantial woolen goods, fulled cloth, cassimeres, flannels, hose,

mittens, &c, also with fancy and ornamental work. The Com-

mittee remark: "A feature of special attraction, was a table of

fancy work, placed on exhibition by the '

Semper Fidelia Society
'
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of Exeter, embracing a variety of useful and ornamental articles
;

which added largely to the Exhibition in the nail."

Crops. In this department a general success is acknowledged,

about the only drawback being the wet season for harvesting.

Contrary to the expectations of farmers generally, the grass fields

nearly ruined last year by the severe drought, and grasshoppers,

and producing less than half a crop, have this year come forward

with a full average crop. From statements made to the Committee

I take the following :

Wheat. A. J. Wiggin, Stetson, produced 71| bushels, from two

acres
;
William Grinnell, Exeter, and J. W. Haskell, Garland,

each 65 bushels from two acres ; C. J. Buswell, Exeter, 34| bush-

els from one acre
;
R. S. Hasty of Garland, 27 1 bushels from one

acre
;
Jacob Eastman, Exeter, 27 bushels from one acre.

Corn. Charles H. Eastman, Exeter, 355 bushels ears from two

acres ;
James Curtis, Exeter, 149 bushels from one acre ; C. J.

Buswell, Exeter, 143 bushels from one acre
;
E. F. Crane, Kendus-

keag, 140 bushels from one acre; Daniel Wiggin, Exeter, 138

bushels from one acre
;

Silas A. Skillins, Garland, 130 bushels

from one acre
;
Jacob Eastman, Exeter, 76 bushels from half an

acre
;

A. Merriam, Garland, 60 bushels from half an acre
;

H.

Eastman, S^bushels from 94 square rods.

Barley. Charles H. Hayes, Exeter, 19 bushels from half acre;

J. W. Haskell, Garland, 18 bushels from half acre.

Oats. S. D. Jennings, Garland, 175 bushels from three acres;

E. F. Crane, Kenduskeag, 65 bushels from one acre
;
James Smith,

Corinna, 53| bushels from one acre.

Oats and Peas. Jeremiah Knox, Dexter, 65 bushels from one

acre.

Buckwheat. Crosby Clements, Kenduskeag, 23 bushels from

one acre.

Peas. H. Eastman, Exeter, 17 bushels from one acre
;
J. East-

man, Exeter, 15 bushels from one acre.

Beans. H. Eastman, Exeter, 13| bushels from one quarter acre
;

John Bagley, Corinth, 9| bushels from one quarter acre; C. H.

Hayes, Exeter, 9 bushels from one quarter acre.

Potatoes. Otis AV. Rollins, Dexter, 781 bushels from five acres
;

Jacob Eastman, Exeter, 251 bushels from two acres
;
S. E. Cleve-

land, Exeter, 204 bushels from two acres; J. W. Haskell, Garland,

145 bushels froni one acre; Joe Eastman, Exeter, 144 bushels from
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one acre
; Crosby Clements, Kenduskeag, 76 bushels from half

acre
;
E. N. Crane, Kenduskeag, 75 bushels from half acre.

For the fifty dollars offered, to be awarded in 1814, for farm im-

provements, we have eleven competitors.

T. P. Batchelder, Secretary.

PENOBSCOT AND AROOSTOOK UNION AGRICULTURAL
SOCIETY.

This Society heldits Fair at Patten, on the 3d of October, 1872.

It was better than usual, and fully successful. Stock was driven

from a long distance, with small prospect of a premium. Many
excellent oxen, steers, cows and heifers, horses and colts, and

sheep, had to go home without, because all could not be best.

The breed of cattle in this vicinity has been much improved by
a Durham bull, owned by Alfred Cushman, Esq., of Sherman, sev-

eral years since
;
we now have many large and profitable cattle,

the result of Mr. Cushman's effort. A three year <£l Durham

heifer, of the Cushman stock, weighed this year, when dressed,

740 pounds ;
worth $60.

The late Ira Fish, Esq., of Patten, a few years since, purchased,

in the Province, a full blood Leicester Buck and six full blood

ewes : these sheep average 6 to 8 pounds of wool each
; they are

large square, hardy animals
;

their lambs are large and strong.

Several flocks of these excellent sheep were on exhibition
;

J. W.
Leslie took the first premium, and J. Cunningham the second.

Crops this year were generally good ; hay was abundant
;
wheat

good. Alfred Cushman, Jr., raised 56 bushels on two acres, and

29 bushels on one acre
;
Edward Jay raised 31 bushels of wheat

on one acre.

Corn grew well and ripened before the frosts. James Palmer

raised 44 bushels of ears on 39| rods.

Beans were excellent. Joseph Walker of Island Falls, raised

60 bushels of beans
;

Levi May 35 bushels ;
James E. Parker 9J

bushels on 41 rods
;

Jessie Craig of Island Falls, raised 21 bush-

els on 140 rods
; they were sown, on burnt land, broad cast, and

harrowed in.
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The potato crop was good, though they rotted considerably.

Daniel Randall, Esq., of Island Falls raised 252 bushels on one

half acre
; they were the "Prolific", a large white potato, good

for the table.

The Exhibition at the Hall was a success. Apples, pears, and

other fruit were abundant and excellent. The specimen of wheat,

corn, potatoes, beans, and garden vegetables, showed that farming
this year has been a success.

Luther Rogers, Secretary.

PISCATAQUIS CENTRAL AGRICULTURAL SOCIETY.

The severity of the winter of 1871-2, following the unusual dry

season in which almost all crops were cut off, either by drought or

grasshopper, made it almost unprecedented in the cost of winter-

ing stock
;
a large portion of which came out in the spring of 1812

in rather poor condition to be profitable for the dairy, or to be fed

for beef. Contrary to the expectations of all, grass came forward

as early in- the spring as usual, and even where no green thing

was to be seen in the fall of 1871, pastures and fields have yielded

abundantly. Is it on account of the remarkably heavy fall rains

last year, or did the grasshoppers eat all the last year's crop, and

leave the proceeds on the ground, for the benefit of the following

crop ? Spring opened favorably, but about the time that the frost

was fairly out of the ground, the rains commenced and continued

so late that a large portion of the crops of this county were not

in until June, and some even planted potatoes and sowed barley

as late as the 20th, and at that time the land was too wet to be

worked profitably. A larger area was planted to potatoes, than

for some years past ;
but the continued wet season reduced the

crop to less than 100 bushels to the acre, on an average, and but

few getting more than that, and some even falling as low as 50,

and badly decayed at that
;
must we not draw the inference that a

cool dry season is the right one for potatoes ? Grain crops hare

been good generally. Wheat better than for twenty years ;
corn

better than average ;
but much late grain was damaged by wet

weather in harvesting. Beans about an average. The hay crop

(the great staple) much better than could have been expected,
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judging from the two seasons preceeding ; those who commenced

haying in season, intending to get their hay at the right time, were

very successful, as there was about three weeks of good weather at

that time, but all who waited for herdsgrass to blossom the second

time had a considerable rain, and of course ripe hay, and not only
that but black and smoky. The root crop has been almost as

great a failure as the potato, and in many instances rutabagas have

had the same disease that potatoes have
;
the leaves rusted in the

same manner, and in harvesting, the tops of the roots were de-

cayed, and many that appeared perfectly sound, have since decayed

badly. (Query,
— Will not all root crops be affected in the same

way? and soon ?)

The season has been a remarkably warm one, and an unpreced-

ently wet one
;

the rains being so .continual, and holding on so

late that but little plowing is done for next year's crops, and if the

theory is a correct one, we may look for 'many enemies in the

ground next spring. Would it not be as well for farmers next

spring to sow and plant a little, expressly for the worms ?

The first snow of the season (about six inches) fell last night,

November 29th, and the ground is frozen but little.

Luther Chamberlain, Secretary.

WEST PISCATAQUIS AGRICULTURAL SOCIETY.

The Annual Exhibition of this Society was held at Monson,

September 25th and 26th. The Show was as good as could be

expected considering the unfavorable weather. The first day

proved better than was feared and was devoted to the exhibition

of town teams, draft and farm oxen and horses, drawing of oxen

and horses, trained one year old steers and examination by com-

mittees.

The second day opened more forbidding than the first but did

not rain to seriously interfere with the proceedings until near the

close. This day was devoted to the exhibition of stallions, breed-

ing mares, speed horses and colts
;
also trial of farm implements

and report of committees. Two town teams were entered, one

from Monson, the other from Howard Plantation. There was a
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fair exhibition of oxen considering that many farmers have sub-

stituted horses for oxen in their farm operations. A good display

of steers
;
a small show of cows and heifers, much too small I

think when the importance of dairy products are considered.

Draft and farm horses were exhibited which would be difficult

to beat and some • very nice carriage horses and colts, stallions

and breeding mares. No speed horses were exhibited.

Of sheep only a few bucks were presented, good of their kind.

No entries of swine.

But a small lot of dairy products was exhibited but the quality

was good.

A good array farm implements, including ploughs, harrows,

cultivators, mowers and horse-rakes, graced the grounds. House-

hold manufactures were spread around the hall in interesting

variety which was also well sprinkled with fancy work of various

descriptions. 'Fruit made a tempting display, being very abund-

ant this year. About the usual amount of roots and garden vege-
tables were exhibited.

Of our great staple crop, grass, we had more than an average,

entirely reversing the order of things from last year when we had

much more stock than hay, now more hay than stock. Of wheat

we have an increase over former years. Corn not quite an aver-

age ;
other grain crops about an average. Potatoes small and

few in a hill.

The peculiarity of the season was the unprecedently wet autumn

subjectiag farmers to much inconvenience and some loss in the

harvesting of crops. For some reason which I am not able to

explain, our receipts from membership have fallen off very much

compared with previous years.

Amount of premiums offered, $110.35; amount awarded,

$69.60.

J. F. Thoms, Secretary.
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SAGADAHOC COUNTY AGRICULTURAL SOCIETY.

The Eighteenth Exhibition of this Society was held in Topsham
October 8th to 11th, 1872, and was a grand success, both as to

the numbers who visited the grounds and the amount of receipts

taken, which was $2,064.75.

The show of horses, neat stock, and swine, was never better,

and bespoke the thrift and enterprise of the stock raisers in the

Society.

Of horses and colts, there was a very good Exhibition, showing
marks of care and study in breeding, with an eye to service as

well as speed.

In neat stock, the full blood Durhams, Devons, Ayshires, Here-

fords, and Jerseys ;
these several grades were generally excellent

animals. The town teams of oxen made a fine appearance, and

no doubt, were as good for work as show.

The field crops were good, especially the specimens of Indian

corn. Java and Lost Nation wheat, were plump, full, and heavy.

Apples and pears were fine, of excellent quality and abundant.

During the year the Society has built a substantial building on

their grounds about 100 feet long, for a dining hall, at a cost of

$850. This Society was never in a more prosperous condition

than at present, and the members intend that their grounds shall

be the best furnished and the most beautifully adorned of any in

the State.

Amount of premiums offered, $996.25 ;
amount of premiums

awarded, $535.75.

Stephen Pukinton, Secretary.

SHAPLEIGH AND ACTON AGRICULTURAL SOCIETY.

The Exhibition for the present year was held at Acton Corner,

October 15th, 16th and 17th.

The first day was devoted to neat stock
;
the number of entrieB

was large and the cattle exhibited were generally creditable.
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The second day was devoted to horses and colts, and the display

though not as good as some former years, was very fair.

The last day was taken up with a "
purely agricultural horse

trot." Like other societies we find it the only way to draw a

crowd. The benefit the cause of agriculture derives from it may
well be questioned.

In the Hall there was an excellent display cf fruit, vegetables

•and articles of home manufacture, such as are usually brought to

Fairs by farmers' wives and daughters.

Mr. Geo. W. Lord and several others entered fine lots of cran-

berries. There is quite an interest taken here in the cultivation of

cranberries. There were probably 200 bushels raised in Action

this year and the prospect is that the amount will be steadily

increased.

Crops of all kinds are abundant this year, more than an average

with the exception of potatoes, which have suffered from the rot.

The apple crop was almost equal to that of 1870, the largest ever

known in these towns. There has been a farmers' club started in

these towns and will we think do good work for a good cause.

J. B. Ricker, Secretary.

SOMERSET CENTRAL AGRICULTURAL SOCIETY.

The Annual Exhibition of this Society was held on the Society's

grounds at Skowhegan, September 26th, 27th and 28th, 1872.

The first day being the one for exhibition of stock, and most of

the entries being made at a late hour in the day on account of the

cold and rain in the morning, no doubt many more would have

been present had the weather been favorable. It was thought
that the first day would be a failure, but at a late hour stock com-

menced coming from all directions and never have we had so good
a display of neat stock as on that day, much to the satisfaction of

all interested.

The second day we labored under similar difficulty, the weather

being unfavorable, but the show of horses and colts was excellent,

showing improvement in all classes offered.

Sheep were well represented for this section of the country,

Cotswold and South Down coming in, and the Merinos going out

of favor, much to the satisfaction of woolen manufacturers.
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Fowls far exceeded *any former exhibition and the different

breeds offered by II. Leavitt and C. D. Miller, attracted a good
deal of attention.

A few very excellent samples of fruit were exhibited, surpassing

any exhibited in former seasons.

The exhibition on the grounds and in the hall considering the

unfavorable weather was successful, and surprised the friends of

the^ociety, both as to numbers of entries and excellence. The
attendance was small and this we are sure is not the result of any
want of interest on the part of the people but was occasioned by
the unfavorable, threatening weather during the exhibition.

Amount of premiums offered, $611. ;
amount awarded, $424.15.

William B. Snow, Secretary.

WEST SOMERSET AGRICULTURAL SOCIETY.

The past season has proved a successful one. It set in unfavor-

ably, yet the" early and latter rains brought up grass where no

grass seemed to exist, and contrary to all expectations, a bounti-

ful crop of hay was gathered in, a large share of it in good condi-

tion
;
while in consequence of the frequent rains the latter part of

the hay season, some was injured before it could be stored. The
amount of fodder gathered was fully twice as much as in 1871.

That year being a dry season and visited with grasshoppers, a

very small crop of hay was secured and very little coarse fodder,

so that the stock was reduced to' a low figure but not so low as

the fodder, so that the want had to be supplied with corn of

which thousands of bushels were brought into West Somerset to

eke out the deficiency.

Stock this year had plenty of good pastures and came in this

fall in good condition and showed as well as they ever did.

Our show went off in good style there being about three hun-

dred head of neat cattle of very good quality, and a large show of

horses and sheep, sprinkled with swine and poultry.

The breeding of neat stock seems to be increasing in quality

while sheep husbandry has waned for a few years past. The

present year indicates more interest in sheep, especially the fine
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wools, and apparently the Merino sheep is again to take the lead

in stocking our farms.

A. W. Moore, Secretary.

EAST SOMERSET AGRICULTURAL SOCIETY.

The East Somerset Agricultural Society held its Annual Cattle

Show and Fair in Hartland, September 10th and 11th, 1872.

The weather was favorable, and the attendance would compare

favorably with any other year.

The exhibition of stock, with' the exception of large, fat cattle,

and perhaps of sheep and swine, was equal if not superior to that

of any former year.

The show of young stock and colts was unusually large, and

showed a marked improvement. We think the farmers, as a gen-

eral rule, are keeping better stock and are taking more pains to

secure such. Amount awarded for neat stock, $107.50, sheep and

swine, $7.50.

In colts it was ahead of any other Show. They were principally

of the Drew and Knox breed. Amount awarded for horses and

colts, exclusive of trials of speed, $34.00.

In the afternoon came the drawing of oxen and horses, which

attracted considerable attention, and was well contested.

The second day there were exhibited road and fancy horses, and

manufactured articles, butter, cheese, honey, needle work, fruit,

flowers, &c, &c.

The exhibition of road horses was quite interesting, there being

a large number of very good horses entered, making a very lively

time.

In the hall were exhibited a large variety of articles. The but-

ter, cheese, jellies, preserves, &c, were pronounced decidedly

good.
The show of fruit and vegetables was fair.

The show of needle work, wreaths, flowers, fancy articles, &c,
was quite large, and showed a disposition on the part of the ladies

to make this department of the show (as it was) a decided suc-

cess. Amount awarded for butter, cheese, manufactured articles,

fruit, flowers, needle work, &c, &c, $39.07.
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The trials of speed of trotting horses were witnessed by as large
an attendance as on any former occasion and everything passed
off to the satisfaction of all concerned. The races were well con-

tested throughout and were quite interesting. Amount of purses

offered, $80, all of which was awarded.

Total amount of premiums offered, $330.75 ; amount of pre-
miums awarded, $268.07.

Philip K. Taylor, Secretary.

WALDO COUNTY AGRICULTURAL SOCIETY.

The present and the past condition (for three or four years at

least) is poor indeed, but there is a prospect that the Society
before the expiration of 1873, will be clear of debt, as several

influential men have taken the matter in hand and have already
obtained by subscription more than one thousand dollars for the

issue of new stock.

There seems to be a fatality attending the days heretofore set

apart for our county exhibitions, as we have been for three years

past completely inundated, and especially last Fall it rained in

torrents and we were obliged to give up our Fair, which accounts

for the absence in my report, as you will see, of grain, root and

other crops. A. D. Chase, Secretary.

NORTH WALDO AGRICULTURAL SOCIETY.

The Eleventh Exhibition of this Society was held at Unity

Village, October 10. The day was delightful. The people came

in crowds, bringing in the various products of the farm, rejoicing

in the bounties of the year, and with grateful hearts exhibited

the choicest fruits of their skill and labor.

The show of stock horses was good, with more than a common

display of carriage and matched horses and colts, all of which

were in fine condition.

There was a large amount of neat stock aud of more than aver-

age quality, but only a few thoroughbred animals, as most of our

farmers prefer grades.

The show of sheep was larger and better than formerly, com-

prising Cotswold, Dishly, Leicester, South and Oxford Downs,

grades and natives on the whole showing a great improvement in

sheep husbandry.
3
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Swine not entered
; although we raise enough for home con-

sumption we cannot afford to take the squeelers out for the small

premium offered. Almost every variety of domestic fowl was

represented.

In the ladies department there was a good display of butter and

cheese, bread and honey, wines, preserves and jellies. Also

of household manufactures, cloth, carpeting, rugs, quilts, com-

forters, coverlets, mittens, hose, fancy needlework, &c. Many

blessings on the ladies whose generous contributions make so

prominent a feature at our Fairs. Mother earth has dealt bounti-

fully with us this year as if to make amends for the past, for the

most of our crops are more than an average as will be seen by
the following : Hay 85, wheat 125

;
N. W. Vickery reports 44|

bushels to the acre
;
John Thompson 35

;
N. A. Cates 34

;
buck-

wheat 150; oats 120; rye 125; corn 130; beans 140; peas 125;

potatoes 50. In consequence of the rust commencing early,

stopped their growth and caused them to rot badly. Garden

vegetables 100
; apples 150

; pears, plums, cherries and small

fruits, abundant.

Amount of premiums offered $358.00 ;
awarded $224.40.

John Royal, Secretary.

WALDO AND PENOBSCOT AGRICULTURAL SOCIETY.

The Third Annual Cattle Show, Exhibition and Fair of the

Waldo and Penobscot Agricultural Society, was held at the

Monroe Trotting' Park, October 8th and 9th, 1872, and proved to

be a success, both in attendance and financially. The exhibition

was satisfactory. There were over two hundred entries made the

first day and twenty-eight of trotting horses on the second day.

The first day was devoted to the show of live stock, which was

out in good numbers. The towns of Frankfort and Monroe made

a good show in town teams, each having some twelve yoke of very

large, handsome cattle. The show of steers and working oxen was

much larger than in former years. The show of bulls was good,

six entries being made. Of milch cows and heifers there was not

so good a display as in years past.

Stallions, work and farm horses, carriage and family horses,

breeding mares and colts, were also shown the first day and made

a fine show. Mr. Butmati of Plymouth, and Mr. Huxford of

Brooks, presented fine Knox stallions
;
also Strattard of Monroe,
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and Ilealey of Winterport, Drew blood in the same class. Tin?

show of breeding mares and colts was never better
;
of carriage

horses there was a nice show, also a good display of sheep and
bucks of the South Down and Oxford Down breed.

There was a good display of grains, roots and other cultivated

crops, enough to fill the hall.

The principal crops raised in this vicinity are the potato, oats,

barley, beans and corn, all of which were quite good this year. The

potato crop was lighter with us than it has been for many years,
but they are coming out of the cellars free from rot. We think

the potato crop very unprofitable for the farmer to raise both for

the land and his pocket ;
it would pay much better to keep more

stock and feed more hay.

The fruit crop was never better than this year in our vicinity

and a very good display was made.

In the ladies' department the largest and best show of articles

in that class ever exhibited was presented.

On the second day the time was mostly taken up in the trial of

speed of the various horses entered for that purpose. The best

trotting ever witnessed on the park. Time in sweepstake race,

2.40-2.41-2.40. We think it much better for the interests of the

society to offer higher premiums on stock and farm crops and

reduce the horse trotting.
E. H. Nealley, Secretary.

WASHINGTON COUNTY AGRICULTURAL SOCIETY.

The Annual Show and Fair was held on the Fair Ground at

Pembroke, September 25th and 26th, 1872. We were again un-

lucky by having bad weather. The first day was cloudy and misty
with light showers, enough to prevent timid persons from turning

out, and some went back after they had started, but there was
about an average number of entries excepting specimens of crops.
We had a cold and backward spring, followed by a wet summer

with a few extremely warm days and some very cold ones. Taking
the season together it has been a hard one for raising corn, pump-
kins, squashes, tomatoes, or anything that needs warm weather.

There were thirty-seven entries of horses and colts, twenty-

eight of oxen and steers, forty-three of cows and heifers, fifteen of

bulls, and a few sheep, swine, poultry, &c. Whole number of

entries on live stock 134 We have but little thoroughbred stock
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in this county, and what there is is owned so far from the place of

holding the fair that it is not at the exhibition.

The entries of farm and garden products were not so large nor

so good in quantity or quality as in former years. Of apples there

were thirty-six entries, most of them very nice, although not so

lax-ge as in some seasons. Eleven entries of plums, four of grapes

and four of cranberries. Ruta-bagas were well represented and

quite large. Whole number of entries of grains, seeds, fruit,

vegetables, &c, 141.

Fourteen entries of butter and two of cheese all good and some

extra nice. One hundred and five entries in the ladies' depart-

ment
;
whole number of entries of manufactures, 151.

Field crops are entered at the annual meeting which takes place

on the third Wednesday of November. George 0. Lincoln reports

38 bushels barley from one acre, Edwin E. Fisher 37J, and Luther

Lakin 26 bushels. Thomas C. Batson reports 48|, Thomas Rob-

inson 38, and Merrill Sprague 32^ bushels oats from one acre

each. Luther Lakin reports 30 bushels buckwheat from one acre ;

Leonard Fisher 43 bushels from 285 rods. William F. Waterman

reports 63 baskets ears of corn and 700 pumpkins from \ acre.

George 0. Lincoln reports 9| bushels beans from \ acre
;
H. A.

Sprague 5 bushels and 19 quarts; James Owens, Jr., 5| bushels

from \ acre each. Merrill Sprague reports 7 6-10 bushels and

James Owens, Jr., 7 bushels peas from \ acre each. Thomas

Robinson reports 239 bushels ruta bagas from \ acre, equal to 956

bushels per acre. Wm. L. Smith, Jr., reports 205 bushels and

Luther Lakin 200 bushels from \ acre each. James Owens, Jr.,

reports 132 bushels and Leonard Fisher 110 bushels Jackson

White potatoes from \ acre each. Wm. L. Smith, Jr., reports

204 bushels potatoes from 94 rods, equal to 347 bushels to the

acre. Thomas Robinson 171 bushels from \ acre, equal to 342 to

the acre, and Leonard Fisher 131 bushels from \ acre. The three

last named crops of potatoes were not Jackson Whites but Early

Rose, and other kinds that are more easily raised than Jacksons.

Our society did not offer any special premium on Early Rose

potatoes, thinking them not equal to the Jackson, but this year

they have gone ahead of the Jackson Whites.

Hay was a bigger crop this year than we have had for two

years past, but was not so well put in on account of wet weather.

But little wheat is raised in this county, most of the farmers

thinking it not profitable to raise. Barley and oats were good ;
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also buckwheat. Corn, good in some places, but poor in others.

Apples were an extra crop. Potatoes extra in some locations and

very poor in others, some had nearly three-fourths rotten, and

others no rotten ones to speak of. Ruta bagas an extra crop and

very firm and smooth.

The past season has been uncommonly wet
;
cold weather

lasted till very late, the stage going on runners till the sixteenth

day of April, and it held cold and wet so long that but little farm-

ing was done (except in very dry places) till June.

Amonnt of premiums offered, including for trials of speed,

$802.45. Amount of premiums and gratuities paid, including for

trials of speed, $598.55.
Leonard Fisher, Secretary.

WEST WASHINGTON AGRICULTURAL SOCIETY.

Our Thirteenth Exhibition was held at Jonesborough, October 3d

and 4th, 1872. It was much better than was anticipated, under the

circumstances. The weather was favorable and the attendance

larger than at the fair of last year and receipts somewhat more.

Owing to the unfavorable season, the amount of farm produce on

exhibition was below that of last year, yet the quantity and quality

were sufficient to show a steady improvement in agricultural

operations in this vicinity. The spring was so wet and back-

ward, that it was very late before farmers could do their plant-

ing and the wet weather continued throughout the whole season.

The show of neat stock was as good if not better than that of

any previous exhibition. Some fine Durham cattle from the farm

of J. C. Talbot were shown, also some beautiful grades from the

farms of James Thompson and Arthur Moore.

The horses were very creditable. There is as much interest

manifested by the people of this section in the improvement and

care of the horse as any other branch of farming.

Sheep raising seems to have been nearly abandoned by the

farmers of this section, it being now chiefly confined to the

Islands along the coast, not enough being raised on the mainland

to supply the demand for mutton.

There seems to be no marked advance in dairying here, although

the dairy products on exhibition were of fine quality.

A marked interest in orcharding is felt by farmers in this sec-

tion. Many young trees are planted out yearly, which will soon
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do something toward supplying this section with fruit, which is

now imported altogether from other sections.

This has been a season as noted for its wetness as that of last

year was for drought. It was with extreme difficulty that farmers

did their planting, many not being able to get in half their usual

quantity of seed, and the continuance of the wet weather through-
out the whole summer made it extremely difficult to secure the

hay crop. Much was spoiled in curing, and large surfaces of low

meadow were not cut at all, being overflowed.

Potatoes came in fair and not very badly affected with rot,

although on account of wet it was very troublesome harvesting
them. The influence of this society seems to be working a

healthy improvement in the pursuits of the farmers in this section.

James L. Bucknam, Secretary.

YORK COUNTY AGRICULTURAL SOCIETY.

The Twenty-fifth Annual Exhibition of this Society was held in

Saco and Biddeford on the 8th, 9th and 10th of October last.

Special effort was made to have the Show and Fair for this year a

perfect success, and extra pains were taken in advertising, etc.,

but unfortunately the early part of the week was very stormy and

the grounds were consequently in a very bad condition. But

very few entries were made at the grounds ;
those few however

were very fine, and but few farm products were exhibited at the

Fair
;
but the fancy articles exhibited by the ladies were more

numerous than usual and of a much better and richer quality.

The attendance throughout was excellent, so that the financial

condition of this society remains in about the same condition as at

the time of my previous report.

The Trustees have had several meetings during the past year,

at which great interest was manifested for the success of the

society, though nothing definite was done that would tend to

create a greater interest in the cause of agriculture, but all were

satisfied that some arrangement should be perfected to make the

receipts larger so as to be able to offer larger premiums. Our

exhibitions have been well attended, but owing to the large num-
ber of life member tickets passed in, the receipts have been small

and are growing less every year as all who take an interest in the

success of the society become life members, and conseqnently our

receipts hardly pay the premiums.
William S. Noyes, Secretary.
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