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REPORT.

To the Senate and House of Representatives : \

The Board of Agriculture commenced its Annual Session at the

State House, in Augusta, on the twentieth of January, 1869, and

elected officers as follows :

Samuel Wasson, President.

Seth Scamman, Vice President.

Stephen L. Goodale, Secretary.

After the announcement of Standing Committees, and the trans-

action of other usual preliminary business, Mr. Luther Chamberlain

presented the following ad interim report on

The Degeneratiox of Animals through the Use of Young and

Undeveloped Parents.

Dean Swift being once called upon to preach a charity sermon,

founded his discourse upon this text: "He that giveth to the

poor, lendeth to the Lord ;" and his sermon was in the following

words: "My hearers, if you like the security, down with the

dust." He says this was one of the most effective sermons he

ever delivered, although containing one word less than the text.

In treating of the topic assigned me, if I could be as brief and as

successful, it would not only be a source of gratification to myself,

but to all interested in the theory and practice of stock-breeding ;
and

when asked the question, "Do animals degenerate through the use

of young and undeveloped parents ?" I might with propriety
answer in the shortest possible affirmative, and this answer would

be satisfactoiy, not only to all the members of this Board, but to

every intelligent farmer who thoroughly understood his business.

But the inquisitive Yankee is not generally satisfied with a plain

Anglo-Saxon answer, but wishes to know the reasons for arriving

at certain conclusions
;
therefore it will be necessary for me to give

reasons founded on facts, and, as far as I may be able, defend my
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position, or give those who may view it from an opposite stand-

point, some ground for an argument.

It is a well established fact in physiology, that childi-en from

parents of middle age are more hardy, less liable to disease, and

longer-lived than those from very young or very aged parents.

Children from parents who are past the prime of life, come to

maturity much earlier and fail much sooner than others
;
while

those from very young parents are later in coming to maturity,

and consequently more subject to fatal disease, by being children

much longer.

Human growth, according to the best authority, ceases between

the ages of twenty and twenty-five ;
in very warm regions, how-

ever, where development and decay are universally allowed to be

more rapid, the inhabitants come to maturity much earlier. A
superior order of beings can only be produced by selections and

exclusions similar to those employed in rearing the inferior orders.

We may rejoice in a Fulton, a Franklin, or a Webster, occasion-

ally, the parents of such being absolutely ignorant of the first

principles of physiology ;
but in the breeders' language, such

were in possession of the prerequisites. In the first place, they
had not entered the marriage relationship prior to the age of

reason
;
the parents were full grown men and women, not boys

and girls ; they possessed a sound mind and healthy constitution,

free from hereditary defects of mind and body, which stunted

growth, aided by artificial modes of life, are almost sure to entail.

One safeguard, therefore, against stunted growth or ill health, is

to avoid a too early use of the reproductive functions
;
and herein

we are not safe, unless proper selections have been made, and

faulty animals or persons rejected.

Until within a few years, a wise and salutary law was in oper-

ation in the British Isles, which interdicted marriage until the

candidates had arrived at the age of twenty-one. That law has

been set aside, and consequently the mass of the population of the

present day will not bear comparison with that of the past. Be-

lieving that the same laws that govern the human race are applied

thruughout animated nature, these facts established by older and

wiser heads than mine, are a foundation upon which to build a per-

manent superstructure for the almost infallible guide for all farmers

and stock-breeders of the present day.

It appears from many ancient writings, that in "olden time"

they were as conversant witli many of these physiological facts as
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we are at the present day. It was ordered, according to Moses,

that,
" Thou shalt not let thy cattle gender with a diverse kind •/'

but mules were purchased, so that at this early period other

countries must have crossed the horse and the ass. It is

said Erichthonius, some gerierations before the Trojan war, had

many brood mai'es, which by his care and judgment in the choice

of stallions, produced a breed of horses superior to any in the

surrounding countries. Plato in his "
Republic," says to Glaucus,

"
I see that you raise at your house a great many dogs for the

chase. Do you take care about breeding and pairing them?

Among animals of good blood, are there not always some which

are superior to the rest?" To which Glaucus answers in the

affirmative. According to Pliny, King Pyrrhus had an especially

valuable breed of oxen
;
and he did not suffer his bulls and cows

to come together until they were four years old, that the breed

might not degenerate. Virgil in his Georgics, (lib. 3) gives as

strong advice as any modern agriculturist could give
—

carefully to

select the breeding stock
;
to note the tribe, the lineage and the

sire
;
whom to reserve for the husband of the herd, &c. The

Romans even kept pedigrees of their pigeons, which shows con-

clusively that they must have taken great pains in breeding them.

Columella gives detailed instructions about breeding fowls :

" Let

the breeding hens be of choice color, a robust body, square built,

full breasted, with large heads, with upright and bright red

combs." According to Tacitus, the Celts attended to the races of

domestic animals
;
and Ctesar states that they paid high prices to

merchants for fine imported horses. In regard to plants, Virgil

speaks of yearly culling the largest seeds
;

and Celcus says,
" Where the corn and the crop are small, we must pick out the

best ears of corn, and of them lay up our seed separately by
itself"—applying this same fundamental law of nature to the

vegetable kingdom. In the great work on China, published in the

last century by the Jesuits, and which is chiefly compiled from

ancient Chinese encyclopedise, it is said that with sheep, improving
the breed consists in choosing with particular care the lambs which

are destined for propagation, in nourishing them well, and in

keeping the flocks separate. The same principles were applied by
the Chinese to various plants and fruit trees. At about the begin-

ning of the ninth century, Charles the Great expressly ordered his

officers to take great care of his stallions
;
and if any proved bad

or old, to forewarn him in good time before they were put to the
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mares. In the reign of Henry Seventh and Eighth, it was ordered

that the magistrates at Michaelmas should scour the heaths and

commons, and destroy all mares beneath a certain size. Why
were these orders but to prevent their degeneration ? The

influence of the destruction of individuals having a particular

characteristic, is shown by the eifects on the average height of the

men of France, of the destructive wars of Napoleon, by which

many of the tall men were killed, the short ones being left to

become the fathers of families. This at least is the conclusion of

those who have closely studied the subject of the conscription, and

it is certain that since Napoleon's time, the standard for the army
has been lowered two or three times.

But to come down to the authors of our own times. Henry
William Herbert, better known to us as Frank Forrester, in his

work "The Horse of America," says :

"It is commonly supposed that one or both of the parents

should be of mature age, and that if both are very old or very

young, the offspring will be decrepit or weakly. A great many
of our best horses have been out of old mares, or by old horses—
as for instance, Priam, out of Cressida at twenty ;

Crucifix out of

Octaviana at twenty-two ; Lottery and Brutandorf, out of Man-

dane at twenty and twenty-one, Voltaire got by Voltigeur

at twenty-one, and Bay Middleton was the sire of Andover

at eighteen." And in our own day of horses whose parents

are known to have arrived at full maturity. Gen. Knox stands

first among the horses of New England. His sire was six

years old, and dam seven. Gen. Knox got Gilbi'eth's Knox and

the Littlefield horse when he was six years old—the dam of the

Littlefield horse being seven years old, and the dam of Gilbreth's

Knox died of old age only two or three years after he was foaled.

Brown Harry, who in this State stands second only to Gen. Knox,

was sired in 1855, by the oldest Black Hawk then living, being

probably eighteen years old
;
and his dam when he was foaled had

passed her twentieth year. Prince Harry, who received the first

premium as a four-3'^ear old, at the last State Fair, was sired by
Brown Harry when he was eight years old, and his dam was

eleven. No one can doubt that the parents of all these horses

mentioned had arrived at full maturity.

On the other hand, many young stallions and mares have suc-

ceeded well, and in numerous instances, tlie first foal of a mare

has been the best she ever produced. In the olden time, Mark
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Antony and Conductor were the fii'st foals of their dams
;
and

more recently, Shuttle, Pope, Sultan, Pericles, Doctor Syntax,

Manfred and Pantaloon, have all been first born. Still, these are

exceptions, and the great bulk of superior horses are produced
later in the series.

The youngest dam on record was Monstrosity, foaled in 1838,

who produced Ugly Buck at three years old, having been put to

Venison when only two years of age. Her dam was only one year
older when she was foaled, and Venison himself was quite a young
stallion, being only seven years old when he got Ugly Buck

;
so

that altogether the last mentioned horse was a remarkable instance

of successful breeding from young parents. As in most cases of

this kind, his early promises were not carried out, and he showed

better as a two-year-old, and early in the following year, than in

his maturity. Such is often the case, and I believe is a general

rule in breeding all animals, whether horses, dogs or cattle. The

general practice is to use young stallions with old mares, and to

put young mares to old stallions
;
and such appears to be the best

plan, judging from theory as well as practice." Such is the testi-

mony of one who has made the theory of horse-breeding a life

study, and is worthy of belief.

Youatt, in his Treatise on Cattle, says :

" The proper age at

which the process of breeding may be commenced will depend upon
a variety of circumstances. Even with the early maturity of the

Short Horns, if the heifers could be suffered to run until they were

two and a half or three years old, they would become larger, finer

and more valuable, and their progeny would be larger and stronger ;

but the expense of the keep for so long a time is a question that

must be taken into consideration. The custom which at one period
was beginning to be prevalent in the breeding districts, of putting
the male at one year old, or even at an earlier period, cannot be

too much reprobated. At the time when they are most rapidly

growing themselves, a suiBcient quantity of nutriment cannot be

devoted to the full development of the foetus, and both the mother

and the offspring must invitably suffer. From two, to two and a

half years old, according to the quality of the pasture, will be the

most advantageous time for putting the heifer to bull. In fair

pasture, the heifer will probably have attained a sufficient growth
at two years. If the period is prolonged after three years, and

especially with good keep, the animal will often be too high in

condition, and there will be much uncertainty as to her becoming



IQ BOARD OF AGRICULTURE.

pregnant. That which has been said of the best age for beginning
to breed in the cow, will equally apply to the bull. It is absurd

and dangerous to begin to use him, as some have done, when a

yearling. He will come into season at two years old, he will be

better at three
;
and although the farmer may not deem it prudent

to keep him more than two or three years, he may be sold

advantageously, in his full prime to another breeder."

W. C. L. Martin, in his "Animal Economy," says: "The
heifer ought not to be allowed to breed until turned two years old.

The reason is obvious
;
her own system, before this period, is not

sufficiently matured for the tax upon it—a tax which will be paid,

not only by the dam, but also by the progeny ;
for both will suffer

from the deficiency of nutriment, the whole of which is necessary
for the growth of the former, which during the second year is

rapid. With respect to the bull, he does not attain to a due

degree of strength till* two years old, and is in higher vigor at

three, but how much longer the breeder may keep him after that

age must depend upon his own judgment and a variety of circum-

stances."

George H. Dadd, in his "Diseases of Cattle," says: "Victor

Gilbert never allowed ewes to have lambs until they had passed
their third year ;

and his bucks were never used until they had

arrived at full maturity. He, as well as most sagacious stock-

raisers, was probably conversant with the fact, that during the

period of growth and development, up to maturity, the repro-

ductive organs are dormant
;
while at the same time the nutritive

was wholly engaged in elaborating chyle and blood for the

development of bone, muscle and nerve
;
and that by calling into

requisition the reproductive or generative organs, before the

animal had attained full growth, must necessarily divert the

elements of matter intended for nutrition, from their legitimate

channel, and divert them to the reproductive organs. This is

precisely what takes place. A too early use of the purely animal

functions induces weakness and stunted growth. Heifers should

not be put to the bull until they have attained the age of three or

four years ;
at this period they are in their prime. If they happen

to have acquired too much fat, their daily allowance must be

reduced. He says he remembers in his school-boy days, it was

customary, as soon as a boy had accumulated a few pence, to

invest it in a rabbit, (a favorite animal at that period); conse-

quently we had a community of juvenile rabbit raisers
;
and from
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the results of past experience as observed by tlie older boys, a

rule was adopted among us that the doe should not be put to the

buck until she had attained full maturity. The reason assigned for

this rule was, 'Early breeding prevented the doe from growing.'

The facts were evident, still we knew not the why nor wherefore,

but acted on the spur of experience." Physiologists have assigned

the above as the true cause, and have in their writings pointed

out the woeful results which often follow a too early use of the

purely animal functions and organs. Among the higher orders

the same law holds good—in fact there can be no deviation from it

without incurring the hazard of paying the penalty.

Dr. George B. Loring says :

" There is no doubt that the use of

young males in breeding in New England, has been injurious to

our stock
;

I mean so far as size and condition are concerned.

You must remember that the bull has always been an outcast. A
bull about a farm has generally been considered a nuisance. He
does not give any milk, he does not make any beef, neither does

he do any work
;
but is a sort of scullion on a place. He is a

bull, and that is enough to damn him, and the quicker he serves

his cows and gets out of the world, the better everybody is

pleased. That has been the feeling with regard to breeding

animals, among the the great majority of New England farmers.

Where the art of breeding has been applied wholly to the

purposes of producing beef, and the animal has been fed liberally

for that purpose, a young male has managed to do his work

decently, and possibly, with fair and moderate usage, to keep
himself along in good condition. That can be done

;
but the best

Short Horn breeders in England will test what the stock may be,

and then wait until the animal becomes more mature before they
use him to any considerable extent. But there is a class of breed-

ing where all the functions are to be developed for a prior purpose ;

where in order to secure the object in view, the constitution of the

female must be entirely developed, and that is in the production
of dairy cattle in Scotland. There the farmer pursues an entirely

different course. The Scotch farmer endeavors to raise a hardy
animal for the purposes of the dairy, and knowing that the wear

and tear upon his cow when she goes to work, is to be as great
as that upon himself when he goes to work, and if she gives from

fifteen to twenty quarts of milk a day during the.milking season,

she is making a draft upon the system which nothing but the best

constitution can endure. He never uses his bull until he is three
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years old. He desires to know that his animal has reached very

nearly the point of maturity in his general constitutional condition.

He desires to know, moreover, what kind of animal he has got,

and he cannot satisfy himself on these .points until his animal has

reached that age. So that the farmer who is breeding, not for the

rapid production of beef, which is so entirely an artificial business,

but is breeding to secure animals with good constitutions for

specific purposes, allows his male animal to reach that condition

of maturity which will enable him to transmit a good strong

constitution to his offspring. In this part of the business of

breeding, I have no question that our cattle have been injured by
the use of young males."

A little more testimony bearing on these general points (the

truth of which we can see for ourselves) may not be out of place ;

and I will bi'ing to your notice some of the premium stock

presented at oiir last State Fair, by Warren Percival of Vassalboro'.

The sire of Red Rose 3d, John Bull 2d, at the time of service was

four years old, and his dam was eight years old. Gen. Smith also

sired Red Lady 2d, when he was three years old. She was out of

Red Lady at three years of age. The dam of Roan Lady,
Madonna 5th, was six years old.

Mr. Percival says: "From my limited experience, I am fully

convinced that the nearer maturity both sire and dam are at the time

of conception, the greater the probability that the progeny will be

first class animals. As a general rule, I do not allow my heifers

to have calf until three years old, and should prefer four, when

they are mature, and will breed every year if properly cared for,

until twelve or fifteen years old. I have sometimes used yearling

bulls from the force of circumstances. This I have done with

great care, and only to my own cows. The mischief, in most

cases, is not so much in the use, as in the excessive use. Some of

my best animals, Roan Lady for instance, were sired by yearling

bulls
;

still my calves sired by bulls three years old and upwards,
are more fully developed and more perfect in symmetry, size and

constitution, than those sired by younger bulls. I have been

satisfied of these facts for years, and have so reasoned with the

purchasers of blood stock." This is from one of the most

successful breeders of Short Horns, a breed that is celebrated for

its early maturity.

One more before I close. The following list contains the names

of the herd of Devous presented at the last State Fair, by John F.
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Anderson of Portland, with the ages of the parents as taken from

the catalogue of his herd : Don Bobtail, sire and dam two years

old
; Nelson, sire four, dam seven

; Von, sire and dam three
;

Zueklah, sire ten, dam nine
; Abbess, sire and dam four

; Exonia,

sire and dam seven
; Guerdia,- sire three, dam four

; Nun, sire

eleven, dam six
; Buddy, sire three, dam five

; Yolola, sire ten,

dam five
; Zitella, sire nine, dam fifteen

; Zivola, sire and dam

two
; Zingara, sire eleven, dam five. In conclusion, Mr. Anderson

says: "The several parents being of the ages named when their

respective progeny were born. Although I expect still better

animals in the calves, they are too immature to pass upon in this

connection. Although I have had some individual animals as

good as the best I ever raised, from parents two years old, yet
I am quite well assured that as a general rule, the best are

obtained from mature parents, after they have reached their prime,

and before they begin to decline."

In travelling through those sections of country which supply

OTir larger cities with milk, you will see, with a very few excep-

tions, almost every herd of a dozen or more cows accompanied by
a little yearling bull—coarse-horned, big-headed, slab-sided, long-

legged and rough-haired. In the summer, after the time of year

has passed when the bulls are especially useful, you will often

meet on the road droves of these bulls one and two years old—the

sires of the next generation of calves. These, having reached an

a^e when they require more care and are more expensive to keep
than calves, are sold for a small price, and slaughtered. The calf

which is selected to be raised is usually the one the butcher wiU

not buy. This is not always the case, but it is very rare that a

bull is raised because his mother was a famous milker, or for any
real or fancied superiority.

This state of things prevails extensively. Farmers argue that

they only need a bull in order to get fresh cows
;
that the calves

axe of no value to them
;
that they rarely raise their heifer calves

;

hence it makes no difference to them what sort of bull they have.

The stock of every dairy region is, to a considerable extent,

supplied from its own herds. There are comparatively few sections

where it does not pay to raise veal, at least until it is four weeks

old. The use of a thorough-bred bull, not even excepting the

Jersey, will greatly increase the size and value of the veal.

Besides, however strange it may seem, it is true that thorough-
bred bulls, even of breeds not famous as milkers, get heifer calves

which are likely to become great milkers. The use of such imma-
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turo sires has, according" to all oliservations and analog-ieal

reasoning', a bad eflect upon the system and functions ol' tlieir

progeny, We therefore have snnill cows, better calcuhited to eat

and drink than to g'ive milk, or to lay on liesh and fat. There is

no greater reason why any good animal should come of such sires,

tluvn that a vine should bear figs. This state of thing's will

continue as long- as our milk raisers persist in using scrub bulls.

The use of thorough-bred sires for beef is pretty well appreciated,

and in the beef-raising districts Short Ilovns predominate, and the

great mass of beef which comes from the West bears marks of this

blooil to a greater or less extent. The advantage to dairy and

milk farmers is quite as real as to beef-raisers. The farmer who
buvs a thorouLih-bred bull, and before his heifer calves mature,

exchanges him with a neighbor for one of the same breed, and thus

every second year makes a change, breeding always from bulls not

less than three, and if possible four or five years old, will have the .

satisfaction of seeing great changes iu his herd and in the profits

of his dairy. No intelligent farmer should use a scrub or grade
bull if he can help it. The temptation to raise grade bull calves is

often too great to be resisted. They are very large and handsome,

they may have come of favorite cows, and the farmer feels sure

tliat if size and beauty are worth anything in a bull, he will do

well to raise such a one. The bull comes to maturity, handsomer

than his thorough-bred sire, perhaps ;
nevertheless the probabilities

are, that the stock of his getting will be little if any better than

that of an out-and-out scrub.

Prof. Verrill, in his "Lectures ou the Laws of Reproduction in

Cattle," draws some practical conclusions that are worthy the

attention of every one. Space and time will only allow me to

make a few brief extracts. After giving his reasons, he says :

'• Hence only healthy aiul vigorous females should be used for

breeding purposes, and they should be iu the prime of life—not

too young- or too old." "
It is equally important that the male

should be perfectly healthy and sound, and free from all constitu-

tional and hereditary diseases or imperfections." "The excessive

use of the male for breeding purposes, is to be carefuUj' avoided."

In speaking of abortion in cows, which is a very common thing in

some portions of New York, he says : "Doubtless one of the

principal causes of this disease, is the employment of inferior

males, or those that have been so overtaxed by excess as to

weaken the reproductive organs."
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One thing more may perhaps properly belong to this topic, and

that is the tainting of the mother's blood, or the influence of the

first conception on the after progeny. What I mean by this is,

if you have a Jersey heifer, and wish only to get the milk, you

put her to a scrub bull of no known breed, and get what you want,

viz., milk. If you should afterwards wish to get a thorough-bred

calf, the probability is, you would make a failure, as her after

progeny would partake in a greater or less degree the qualities of

that first conception. The same thing has been observed in the

horse, the sheep and the dog. But as this subject will probably

be treated at length by others during the Farmers' Convention, I

leave it in their hands, only saying to you, if you wish to breed

thorough-breds, of whatever class of animals, do not attempt to

breed anything else in connection with them, if you do not wish

them to degenerate.

After all this array of testimony which I have presented to you,
in which more than three-fourths of our most celebrated animals

are proved to be from fully developed parents, is it not reasonable

to conclude that the only sure way to improve the different breeds

of our domestic animals, is to use such and only such for breeders ?

and if animals can be improved by the use of proper selections of

those which have arrived at maturity, will they not by the same

laws degenerate by a free and indiscriminate use of the young and

undeveloped ? I have been asked, during the past year, by a

disbeliever in thorough-bred animals, why our different races of

wild animals do not degenerate and eventually become extinct ?

and why the mustang of Mexico, and the wild horse of the Western

prairie have not degenerated since their first discovery ? Animals

taken from their native forests and domesticated by any stock

breeder who thoroughly understands his business, can, in a few

generations, be so entirely changed in almost every respect as to

be hardly named in the same category. All animals in their native

wilds are led by their own instincts to destroy all the weakly of

both sexes, and breed only after they arrive at full maturity.
The Mexican mustang and wild horse of the West, are not

natives of this continent. The first horses known in North

America were those that so surprised the aborigines of Mexico

during its conquest by the Spaniards. All our wild horses

doubtless sprang from the Spanish blood horse of the sixteenth

century ;
and I presume no one will contend that it is not a

degenerate race fi-om that celebrated stock. Probably they have
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remained the same for many generations ;
their natural instincts,

since becoming acclimated and completely in the state of nature,

teaching them what to do for their own preservation. Thus it is

that Nature does her own work faithfully ;
but when we take

that work into our own hands, many of us show by our want

of success, that we really know less than the animals themselves,

led only by their own natural instincts.

Having extended this article much beyond what I anticipated at

its commencement, and still but scarcely made a beginning in this

most necessary work, I may perhaps be pardoned when you
consider my own limited experience and what the urgency of the

case demands. Hoping those upon whom I have drawn so largely

will excuse me, I will conclude by urging upon our farmers and

stock-breeders to give this subject that attention which it evidently

demands, and by so doing they may prevent many of those evils

and failures that are almost constantly occurring.

Some discussion followed the reading of Mr. Chamberlain's

paper, in which several members participated, and it appeared that

the views set forth in it were nearly in accordance with those of

all who spoke on the subject.

Mr. Scamman presented a report on the subject assigned to him

last year, as follows :

Salt Marshes.

In selecting Salt Marshes as a topic for investigation it was

with the view to call attention to a subject that hitherto had been

almost over-looked
;
a subject too, that on slight observation had

the appearance of being of some substantial advantage to the

agriculture of the State. That there is a large body of land in a

submerged state, or partially so, much of it worthless, and the

balance yielding only a small income, lying along our extended

sea-coast and beside our navigable rivers, is a fact conceded by all.

But the idea that these sunken, uncouth lands possess inherent

properties of fertility, and could be raised from the watery element

so as to be the most fruitful and productive portion of our culti-

vated lands seems to have been nearly dormant in the community.
But now, as the former sources of our business and means of

livelihood are fast receding fi-om view, namely, our forests of

timber and wood, attention must be directed to other sources of

business and remuneration. We turn to mother Earth
;
and it is

well for us to look here and see what sources of wealth have been
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overlooked, what means of providing food for man and beast are to

be found at our own doors and within our own domain, before we

go to the far West, or to the sunny South in pursuit of them. In

one respect we shall find scattered all along our sea board, salt

marshes, in lots varying from one acre to two thousand in a body.

Some of these marshes are over-flowed at every ebbing and flowing

of the tide, others only occasionally at high ru3 of tides. A large

proportion of them are in grass of the different varieties known

as salt grasses. Near the rivers, creeks and lower parts, a coarse,

flat grass called " thatch" grows, standing oftentimes as high as

a man's head. The tide usually flows where this grass grows,

every day. Next comes goose grass, fine thatch and fox grass,

where the tide does not so often flow, being a little higher* marsh

than the first named. Then comes the black grass and marsh

brown-top, mixed sparingly sometimes with other varieties. This

marsh is overflowed at high tides. The hay made from these

different grasses varies in saltness and quality as the land from

which they are cut recedes from, or rises above the tides. The

black grass and brown-top approaches nearest to upland hay, and

superior to any other hay cut on salt marsh. The quantity per

acre will vary from half a ton to four tons, thatch being the

heaviest crop. Besides these different grades of marsh where

grass grows, there are what are called "Flats "; some of them are

clam beds, some muscle beds, and mud. The soil of these marshes

are very similar, with the exception of the flats, the sward of the

higher portions being very tough and fibrous, and growing more

spongy till you come to the creeks, rivers and flats. From the

surface downwards it grows less tough and fibrous to the depth of

two or three feet, where the whole mass consists of thoroughly

decomposed vegetable and fibrous deposit and accumulation of

ages to the depth of ten, fifteen or twenty feet. Above what is

termed salt marsh, and bordering on the shores, coves and streams

adjacent to the salt marsh are quite large plats of semi-salt or fresh

marshes similar in soil, producing a kind of fresh grass. The tide

hardly ever flows over them. Thousands of acres of these marshes

such as have been described are the common heritage of our noble

State. Scattered all the way from Kittery Point to Quoddy Head
;

possessing inexhaustible supplies of food for vegetation, and if

reclaimed from the watery element, would produce luxuriant and'

bountiful harvests to the husbandman, as well as be a source of

beauty and delight to all lovers of the beautiful—equal in fertility

2
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to the deltas of the lower Mississippi, the banked meadows of the

lower Delaware, the broad prairies of the West, or the rich lands

reclaimed from the sea in the Netherlands.

The question now naturally suggests itself, can it be done ? Is

this practicable ? The answer I think, in most cases is—yes, it

can be done. It is an old but trite saying,
" What man has done,

man may do." INfuch may be accomplished by the thorough

drainage of all Surface water when the tides are out. For salt

grass, like English, is very tenacious of its rights, and will not

budge a hair if you keep it standing constantly with its feet in

the water. The roots need the circulation of the air and the

warmth of the sun. Besides if the water is left to puddle on the

surface, the sod soon loses its tenacity, settles down, and a miry,

salt pond is formed. Draining also improves the quality and

quantity of hay, and renders the work of securing it less laborious.

But draining simply, is not sufficient. Land flowed twice in every

twenty-four hours of every month, cannot yield in kind and

quantity what such land is capable of producing, however com-

pletely you may draw off the sui'face water. Something more is

needed. That land must be lifted out of the water bodily, or

what is equivalent, the water must be shut out from it, and only

be allowed to come in at pleasure. And that this can be done, we
ihave satisfactory evidence in the numerous examples already

accomplished
—not many to be sure, in our own State, but enough

lo establish the fact. In Massachusetts, Connecticut and New

Jersey, in New Brunswick and Nova Scotia, on the Frith of Forth

und the river Don in Scotland, the Netherlands and various other

places on the continent, where dykes or embankments have been

.built to shut out water, and reclaim just such lands or marshes as

,are under consideration
;
and they have accomplished the object

in view. Some of them have been built more than one hundred

years, and long enough it is to be hoped, to satisfy the most

incredulous. Every one may be convinced that it can be done at

some cost, but every Yankee will want to know if it will pay ?

.This too can be answered with the same unerring certainty in the

affirmative, from the same source
;
and to show this more clearly,

several instances will be cited :

About the year 1800, two hundred and twenty-two acres on the

river Ilallowdale, in Sutherland, were dyked, at a cost of £2,668.

Before being dyked it rented at fifteen shillings per acre, yielding

an income of £166. After it was dyked it rented for forty
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shillings per acre, yielding an income of £444, a gain of £278, or

10| per cent, on the outlay per annum. Admiral Bentrick speaks of

dyking one hundred and eighty acres of salt marsh (near Plymouth)

at an expense of £4,000, yielding a clear profit of £560 a year. This

dyke was a mile and a half long, seventy-two feet wide at the base,

and twelve feet high.

I have several communications from gentlemen in New Bruns-

wick, obtained through the politeness of Charles S. Lugrin, Esq.,

Secretary of the Provincial Board of Agriculture, New Brunswick,

and of gentlemen in this State, extracts from which I will quote, as

giving information needed. Charles Sidelle, of New Brunswick,

says :

"1 would say, all the marsh on the Straits of Northumberland

has been dyked, and the result has been very satisfactory. It

produces on an average, two tons of hay per acre. As to the

comparative value of the hay, it is worth three-fourths as much as

timothy and clover. Some qualities of it are equally as good for

horned cattle as timothy and clover. The soil is generally a kind

of blue mud, although a small portion is a gray corky soil
;
both

kinds produce about the same qualities of hay. The marsh

produces sedge before it is dyked, and broadleaf after. We dyke

from four to six feet high (say two feet above spring tides) from

fourteen to eighteen feet wide in the bottom, from four to five feet

wide on top. As to cost, a good dyker will put up six feet in

length per day, of our largest dyke. Draining is the only treat-

ment it requires after dyking. There is nothing else produced on

the marsh but grass. As to the mode of building dykes, we put

large dovetail sods, grass side out, on the outside of the dyke on

each side, to prevent the tide from disturbing them till they get

solid. In a short time they will be held firmly together by the

grass roots.

But it requires a good amount of practice to build a strong

dyke, as the soil is very light when dry. I have examined several

pieces of marsh between Eastport and Portland, and believe the

soil to be the same as ours. For the first few years after dyking,

the quality of the hay will not be quite as good as afterwards. The

most of our marsh has been dyked sixty years, and produces as

good a crop now as ever it did. It is worth from sixty to eighty

dollars per acre, while our unmanured upland is not worth over

ten to fifteen." Howard Freeman says :

" The cost of dyking will depend largely upon the soil out of
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which you have to make your dyke ;
and the cost of keeping up or

repairing, will depend altogether upon the pressure to which your

dyke is subjected. The advantages of dyking marsh to us can

scarcely be estimated. Without it we could not rent it. Our

marsh is not worth anything before it is dyked. A kind of salt

grass grows upon it, but it is so covered with a muddy sediment

deposited by the tide waters, that it is not worth saving. The

soil is of two kinds—the one blue, the other red. The dykes are

made of this soil thrown up with spades. The first cost of making

dykes with us was from twenty-five to fifty dollars per square rod
;

and about the same per acre to keep it in repair. I spoke of the

blue and red soil. The one grows English hay, timothy, clover,

couch
;
the other a kind of broad leaf grass which gives the marsh

its name—broad leaf marsh. This broad leaf hay is not shipped,

but used for home consumption ;
worth five dollars per ton

;
the

English, ten dollars. Marsh worth from thirty to forty dollars

per acre for broad leaf marsh
;
and the English from sixty to

one hundred dollars." W. B. Smith of Machias, says:
"The whole quantity of Salt Marsh in this town, Marshfield,

East Machias and Machiasport, all of which towns were comprised
in the original township of Machias, I estimate to be about five

hundred acres. Of this, some four hundred acres are dyked. The

largest portion of the dyked marsh is in one body, and lies on the

shores of Middle river, a small branch of the Machias West river,

and contains three hundred and thirty acres. The dyke enclosing

this tract crosses Middle river near its mouth. It is ninety-three

rods long. It was commenced in 1866, and finished the following

year. In the deepest place this dyke is twenty-two feet in height.

This depth is where it crosses the channel of the river, and

extends some twenty rods. The remaining portion of the dyke as

it approaches the shores, averages about eight or ten feet. The

base of the dyke, in the widest place, is nearly fifty feet,

narrowing as it runs shoreward from the channel to an average of

fifteen feet. On top, this dyke varies from two to three feet. The

main material of the dyke is composed of clay brought from the

adjoining shore, intermixed in some places with layers of green

boughs and small trees of fir and spruce. But little of marsh sods

or mud was used. The contract price for building was $15,000.

I presume it must have cost the contractor more. There is a fresh

water stream running through this tract, which is sufiicient to
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carry a saw mill some three months in a year, and does carry
one situated about two miles above the marsh.

Previous to the building of this dyke in 1866, nearly two-thirds

of the marsh it encloses had been dyked for many years in separate

parcels, according to ownership, from six to twenty acres
;
but

getting out of repair, and the lands deteriorating by neglect in

this particular, the enterprise of 1866 was undertaken. Below
this tract, on the northeastern side of Machias West river, there is

another tract of about sixty acres, which has been dyked over

thirty years. The dykes enclosing this, average ten feet in height—
being nearly twenty feet where they cross the large creeks

emptying into the main river—and average twelve feet at the base

by two feet on top. These dykes extend up and down the river

about three quarters of a mile. They were built of marsh mud and

sods. A small brook of fresh water runs through this tract.

Originally on the the lower grounds and sides of the creeks a

coarse, tubular grass, commonly known as 'thatch' grew abun-

dantly. On the higher grades, a flat grass grew, quite good for

stock, with brown-top intermixed, while near the upland, brown-

tojD and clover are intermixed with flat grass. Upon being

reclaimed by dykes, in the course of two or three years, brown-top

chiefly, and clover mixed with flat-grass, took the place of the

original crops. No persistent effort has been made to cultivate

these lands after being dyked. Occasionally in times past an

•efibrt in this way has been undertaken but without any encouraging

success. The roughest parts are generally plowed over and

harrowed, (when the salt has somewhat leached out) and seeded

down with oats, which have grown very well. Nothing beyond
this is done.

The best kind of marsh lands for dyking are those which are

interlaced the most with small creeks, as by means of them the

drainage becomes more rapid and perfect. No manure is used.

When moss begins to grow and extend on the marsh, as it does

sometimes after four or five years, the salt water is let on to the

tract so as to overflow it. This kills the moss effectually and the

grass crops are restored. No advantage is gained by an overflow

of fresh water as manure. It may aid in freshening the newly

dyked lands. By dyking these marshes the crops are considered

here to have nearly or quite tripled in value." Mr. Owen Went-

worth of Kennebunk, says :

"
According to my best judgment, I have dyked about twenty-
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five acres of salt marsh, costing- in 1858 $1.25 per square rod. It

would cost much more now. Width at bottom, seven feet
;
at top,

three feet
;

material used, marsh
; height, three to four feet,

according to elevation of marsh. There are two streams of fresh

water running' through it, regulated by gates. Before being dyked
the upper part bore no grass of any consequence

—the lower parts

grew fox grass, and sampore or goose grass
—

nearly valueless.

After being dyked, the grass resembles brown-top mixed with

herds and witch grass. The quantity is quadrupled, and quality
much improved ; good hay for stock

;
value of marsh quadrupled ;

soil, tough—marshy ;
have not cultivated anything but grass on

it. There are, including mine, about forty acres in town dyked—
about two himdred not dyked. None dyked in Wells that I know

of; and from six hundred to seven hundred acres not dyked."
At Old Orchard in Saco, there are about thirty acres dyked. I

saw the crop of grass on it in 1868, a short time before it was cut.

On some parts of it, where it was hardly worth cutting before it

was dyked,—as I was informed by one of the owners with me—
and that of poor quality, stood a heavy crop of marsh brown-top
and black grass of good quality, and the whole lot was looking

extremely well. The improvement in this lot has been so great,

that ellbrts are now making to dyke the whole of the Old Orchard

marsh, containing in the neighborhood of five hundred acres.

Many years ago. Dr. Southgate of Scarboro', dyked a large

piece of the Scarboro' marsh. The quality and quantity of the

grass Mrere very much improved. On some parts of it he carted

clay, and mixed it with the soil, and sowed it with herds grass
and clover with oats. It is said by the oldest inhabitants in that

vicinity, that such oats and grass they never saw grow before.

On some parts too of the dyked marsh he planted his garden

vegetables, which succeeded well. But the dyke not being built

sufficiently strong to resist the pressure of extraordinai'ily high

tides, it was broken and never repaired. In the town of Scarboro',

there are about two thousand acres of salt marsh, besides a large
amount of fresh marsh adjoining, which would be quite as much

improved as the salt marsh by dyking. The P. S. & P. Railroad

passes through or over it. By using the railroad as a dyke, and

putting water gates into the fresh water stream, the salt water

would be most eflectually shut out from about seven hundred acres

of marsh.

Tliere is another consideration of much importance, why these
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marslies should be dyked, namely, that the hay may be secured at

the proper time. Oftentimes the tides forbid cutting the grass till

it is too late to make good fodder
;
and then in short tides if the

weather is unfavorable, the hay must be put up before it is in a

suitable condition, or be left to soak in the water. It would be

great economy even in securing the harvest, if the salt water

could be shut out at that season of the year. Then the grass

could be cut at the proper stage, and secured as well as other hay

crops.

Much might be said in delation to the manner of constructing

dykes ;
the material to be used, and the size and strength of them.

But each locality diifers so much from every other, and the

obstacles to be encountered and overcome are so various, that it

would be difficult to lay down any fixed rules to be governed by
in all cases. Much must be left to the skill, good judgment and

application of the undertaker. Care however, must be taken to

have a thorough examination and survey of the work to be accom-

plished and the end to be attained, and then a proper application

of those principles that govern every successful enterprise will

secure the desired results. The higher the dykes are to be raised,

the broader must they be at the base. The greater the pressure

to be brought against them, the stronger must they be built. In

all cases they must not be less than two or three feet above high
water mark. I have desired very much to see more of the dykes
and dyked marshes in this State and the Provinces, that I might
be able to speak from personal observation. But circumstances

beyond my control have prevented me, so that I have had to

depend mainly upon what is written^n books, and upon corres-

pondence and conversation.

I have endeavored to call attention to some of the more

important points and facts touching this broad subject, so that

thoughts might be awakened that would lead to investigation, and

result in such action that soon those owning these marshes will set

themselves earnestly at work and reclaim them to higher agricul-

tural purposes, as I must candidly believe most of them may be,

thereby at least, doubling their value to their owners and adding
so much to the agricultural interests of the State.

In the discussion following the reading of Mr. Scamman's paper
it appeared that few members were personally acquainted with

salt marshes, and the results of dyking, and the remarks naturally
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turned to fresh marshes as a more familiar subject. Mr. Norton

introduced the following :

Whereas, The hay crop being one of the most important crops
to the farmers of Maine, therefore,

Resolved, That we recommend the clearing and draining of

meadow lands, where the elements of nutrition from cultivated

lands have been annually washed down into some neglected bog,
which by draining and cultivation may be made the most productive
and valuable part of the farm.

He also stated his experience in draining a bog or meadow of

about four acresin extent, which by being improved in this manner,
had been changed from a worthless piece of ground to one of the

most valuable portions of the farm.

Mr. Wilder said that the reclaimed meadows and swamps,
furnished the heaviest grass crops of any in Washington county.
The high lands will produce well with frequent supplies of manure,
but the drained swamps yielded freely without additions of

manure. He found such reclaimed lands twice as pi'ofitable as

high lands, and hoped the farmers of the State generally would
come to appreciate them at their real value.

Mr. Bodge spoke of a meadow upon his own farm, that had been

doubled in the quantity of its produce, by being cleared. The
value of low meadows as an aid to upland farming in furnishing

keep for stock, and a means of making manure, is greater than is

genei'ally known.

Mr. Scamman regarded the reclaiming of fresh meadows and

swamps as even more important than the reclaiming of salt

marshes, because the latter were found only along the coast line,

while the former were scattered over the length and breadth of the

State.

Farming in Maine cannot be carried on successfully without

manure
;
we cannot depend upon commercial manures solely for

the permanent improvement of our farms, although they are well

in their way. From whence then must this manure come ? From
our farm stock

;
and tlie more hay the farmer grows the more

manure he can make. Stock has been high for the past few years,
and money has been scarce, and to raise money farmers have sold

off both stock and hay. In consequence of this the farmers'

manure heap has dwindled, his farm has been deteriorating, and

his crops diminishing. This cannot go on for many years
—farm-
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ing upon such a course in a few years would run out. Our farms

must be stocked to the full extent they will carry, in order that

the manure heap may be increased. Clearing up these meadows

and bogs will give additional facilities for growing hay to keep
stock. These bogs, often unsightly and breeding disease through-

out the neighborhood
—are in fact the best grass lands we have.

If cleared and drained they will not only produce grass but

vegetables and grains.

In answer to a question Mr. Goodale remarked that while water

was absolutely essential to vegetation, any excess of it in the soil

was injurious, unless it could be kept in a state of activity.

Salt marshes have been spoken of
;
these naturally jDroduce a

growth of little value, but not for lack of the elements of fertility.

What we need to know is, not how to bestow upon them what our

hungry uplands need, but rather how to relieve them from the

disabilities under which they labor. The truth is that salt marshes

and many fresh meadows are scarcely poorer in point of natural

endowment than good upland prairies. Float the best piece of

prairie in all the West twice daily, the year round, in weak pickle,

and what crops would you expect to grow upon it ? Soak another

piece to saturation in stagnant fresh water and how much better

would that be than if it were in salt water ?

One of the wonderful things about the effect of water upon

vegetation is, that there may be a large surplus with no injury but

gi'eat benefit, provided it could he constantly moving. Hence the

wonderful degree of fertility which was induced by irrigation ;

where the ground was not only saturated, but a sheet of water

was constantly moving over the surface. Water stagnant in a soil

was always injurious, whether in a bog or upon uplands.

The bogs and meadows of the State may not only be reclaimed

into its most fertile and most profitable portions, but they may also

frequently be made to contribute materially towards fertilizing the

uplands ;

—and this both directly, in furnishing materials for the

compost heap, and indirectly, by the manure yielded from the

consumption of their growth of grasses.

In conclusion, Mr. Scamman, at the request of the Board,

assumed the continued investigation of the same topic during the

year to come.
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Mr. Moore of Somerset, presented the results of his ad interim

labors in the following report on

The Culture of Wheat.

We have high official authority for saying that "the State of

Maine needs 650,000 barrels of flour, yearly
—

nearly all of which

is imported," at an expense hitherto of nearly ten millions of

dollars. At the same time an agriculturist writes in one of our

State papers, that wheat "
is one of the legitimate crops of Maine,

belonging to the family of cereals, and of more Value to the State

than all others beside"; and he instances the "vast quantities of

wheat growing hundreds of miles north, in the British possessions,

with its cold, forbidding climate." If both these statements are

true, there is something radically wrong in the agriculture of

Maine. That the last is true is witnessed by the fact, that in the

early history of the State wheat was a staple crop, not only aflbrd-

ing ample supply for home consumption, but contributing largely

to the exports from the State. A few intervening years of the

prevalence of the smut disease is the only exception to this general

rule, up to about 1850—thence to 1860, the ravages of the midge
rendered the crop so uncertain as to cause its abandonment, with

exceptional cases on high, airy situations, where its culture was

continued, with fair success. Since 1860 the midge has been

abating, and has apparently ceased its ravages, and fair crops of

wheat are again realized.

We find from the Agricultural Reports, that the wheat crop of

Maine in 1866 was more than an average yield, of both bushels

and money, with all the States reported
—

being 12. *7 bushels per

acre in Maine, and 10 bushels in the general average of the

States,—fourteen States averaging more, and seventeen' less than

Maine. Hence it is believed that we may venture to return to the

cultivation of this valuable cereal again. In view of these facts

the question becomes of great importance to our farmers. A

great deficit of bread-stuff" meets them face to face. A deficit too,

that must be supplied in some way. How to supply it is the

important question. Shall we continue to raise oats to buy our

flour with, as we have been doing hitherto ? A proper answer to

this question involves an enquiry into the relative value of these

two crops.

The Report of 1866 gives 15,208 acres of wheat in this State,

at an average yield of 12.7 bushels per acre, and average price of

$2.86 per bushel,—equal to $36.32 per acre; of oats 95,800 acres
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averaging 21.1 bushels per acre, at 69 cents per bushel—equal to

$19.11 per acre, a difference in favor of the wheat of $17.21 an

acre. If the 95,800 acres of oats had been sown with wheat,

instead, the yield of money to pay out for flour would have been

increased $1,639,138
—more than enough to purchase 100,000

barrels of flour. The relative exhaustion of soil, as well as the

value of wheat and oats for a seeding crop, are also considerations

of no mean importance, in comparing the merits of these two

crops. It may seem an extravagant calculation that counts nearly

two million dollars annual loss to the farmers of Maine, in growing

oats instead of wheat
;
but those are the figures, and figures are

said not to lie. They are significantly suggestive, to say the

least.

We raise but little winter wheat in Maine. The crop has been

frequently tried and as often abandoned, and the failure attributed

to the severity of the climate. But late sowing and careless

cultivation are more probable causes. That winter wheat can be

raised in Maine is demonstrated by the success of the crop in New

Hampshire and the Canadas. Mr. Levi Bartlett of Warner, N.

H., in 1862, writes the Commissioner of Agriculture, that "those

sowing as early as the first of September, on suitable soil, realized

a yield from sixteen to twenty bushels for the bushel sown," and

adds:—"for ten years I have grown winter wheat every year,

and without a single failure in raising a fair crop. On my farm

winter wheat has proved a surer crop than either corn, potatoes,

or oats. I have come to the conclusion that fall sown wheat is as

sure a crop in New Hampshire as it is in any other State in the

Union." If winter wheat is a sure crop in New Hampshire it can

be no less sure in Maine. If our spasmodic attempts to cultivate

this crop have proved failures, it is because of our inattention to

proper cultivation, and early sowing. Freezing and thawing in

spring is oftener the cause of failure, than anything else. Early

sowing will give the plant a strong start before winter sets in, and

prevent this. Situations sheltered from heavy winds, where the

snow neither blows on or off, are most desirable to prevent smother-

ing or freezing out. With these precautions observed, rich culture,

care in seeding and covering, we may expect reasonable success in

raising winter wheat in Maine.

Spring wheat has been mostly cultivated hitherto. The club

variety is preferred in Somerset county. Early sowing is of the

utmost importance. There is hardly an instance of failure where
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it has been put in early, with the ground in a suitable state. The

most common method of cultivation is to break the sod and sow

to oats without manure ;
take off the oats and plow in the fall

;

next spring-, manure and plant potatoes ;
the third year manure .

again and plant to corn, and plow again in the fall
;
the fourth

year, as early in the spring as practicable, sow two bushels of

wheat to the acre, and seed down with clover and herds grass for

hay, using genei'ally no additional manure, considering that the

soil that will produce good corn will produce good enough wheat.

Here is where this method is at fault. Too much is presumed for

the soil that has just carried a succession of exhaustive crops.

An additional manuring should attend the wheat sowing. The

seed is sown broadcast by hand and harrowed in, unevenly at

best
;
hence it germinates and grows unevenly to maturity. Drill

sowing would seem the better plan, although in Somerset county

this implement is wholly unknown, and is used little if any in the

State. It is claimed that the drill distributes more evenly and

covers at a uniform and proper depth. The grain germinates and

comes up all at once and starts out for maturity with equal chances.

It is also claimed that the drill will save half a bushel of seed to the

acre, and the yield be much more. These considerations would

seem to make its use as worthy of trial, at least here, as elsewhere.

Wheat above all other crops requires rich and careful cultivation.

With our virgin soil we had no difficulty in raising wheat. But

now exhaustion is written on every hand, and without systematic

culture and a bountiful supply of fertilizers adapted to its growth,

we may well expect to fail.

We must awake to a realizing sense of the situation if we would

reap a golden harvest from our labors. But if we would bestow the

same care and expense upon the preparation of the soil and the

cultivation of the wheat crop, that we do upon breeding
"
fast

horses "
or fine-wool sheep, we should be amply remunerated,

though there might be fewer 2.40 horses, or thousand dollar bucks

in the State. If wheat is a legitimate crop, as stated, it is

assumed that our soil, in proper condition, is sufficiently adapted

to its growth to warrant its cultivation. As a prerequisite to

proper condition, underdraining, where the soil is not naturally dry,

is essential. Next in importance is a free application of suitable

fertilizers. With the soil in its virgin state, a good crop may be

produced "by working blindly and by main force," but with our

present worn-out fields, farmers need to work "
understandingly
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and skillfully." Our fields are exhausted and can only be restored

by proper appliances to the soil by returning to it the elements

abstracted by the crop removed from it. This can only be done

by a liberal application of manures in some form. What that form

is must be ascertained by skill and experience. With barn-yard

manure in sufficient quantities the farmer would feel confident that

persistent and continued application, even by "main force,"

would secure good crops, as well as rich and fertile fields. But

this is often unattainable. For the want of barn-yard manure,

artificial or commercial manures are necessarily resorted to. Here

is an unexplored field for the untaught farmer. Science has yet

much to impart on this point. For wheat, the free use of lime,

ashes, plaster, superphosphates, &c., are highly recommended.

These are all, doubtless, beneficial, but with varied results on dif-

ferent soils. The adaptation of either of these, or a combination of

all or a part to any given soil, can only be determined by experimen-

tal application. A thoi'ough knowledge of the constituents of the

soil would enable the farmer to apply, intelligently, any or all of

these as the case might require. But our farmers are not able to

determine the wants of their soils
;
and when the farmer applies

lime where vegetable mould is wanting, he fails to understand

why it has not the same effect as in its presence, and so of other

ingredients that are only beneficial in the presence of still other

lacking constituents. Actual experiments alone will enable the

farmer to apply skillfully and successfully.
'

As a possible excep-

tion to this rule, I have been interested in the preface to a course

of lectures by Prof. Ville of the Museum of Natural History in

Paris. Prof. Ville, it is said,
"
commencing with barren sand and

a flower-pot, added to that barren sand certain constituents neces-

sary in agriculture,
—for instance, phosphate of lime, potash,

nitrogenous substances, and lime. He found that when one con-

stituent was added, certain plants would grow in it, while others

refused. Two of these constituents being added, a still larger

number of plants would grow ;
and when, in short, all the neces-

sary constituents were added in their proper proportions, a full,

and abundant crop, was obtained."

"To operate with greater certainty. Prof, Ville removed every

element of error or doubt from his experiments, and proceeded by

the synthetic method. He took calcined sand for his soil, and

common flower-pots for his field. Ten years of assiduous obser-

vation and experiment led him to recognize that the aliment
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preferred by cereals, is nitrogen ; by leguminous plants
—
poiassa ;

by roots—i^liospliates ; we say the preferred, but not the exclusive;

for these three substances, in various proportion, are necessary to

each and all, and even lime, which humus renders assimilable,

must be added."
"
By adding, according to M. Ville's system, nitrogenous

matter, phosphate of lime, and potassa
—that is to say, a normal

or complete manure to calcined sand, the seed-wheat, being equal

to 1—the crop is represented by 23."

"Upon withdrawing the nitrogenous matter from this mixture

of the four elements, the crop fell to 8.83."

"Upon withdrawing the potassa, and retaining all the others,

the crop only attained to the figure 6.57."
" When the phosphate of lime was omitted, the crop was

reduced to 0.71
; vegetation ceased, and the plant died."

"
Lastly, upon abstracting the lime, then the crop, the maximum

of which was represented by 23, was only 21.62."

"From the above facts we draw these conclusions: " That if

the four elements of a perfect manure, above named, act only in

the capacity of regulators of cultivation, the maximum effect they

can produce implies the presence of all four. In other words, the

function of each element depends upon the presence of the other

three. When a single one is suppressed, the mixture at once

losses three-fourth of its value."
"

It is to be remarked, that the suppression of the nitrogenous

matter, which causes the yield of wheat to fall from 23 to 8.33,

exercises only a very moderate influence upon crops, when the

plant under cultivation is leguminous. But it will be quite other-

wise if, in such cases, we remove the potassa."
" If we extend the experiment to other crops, and successively

suppress from the mixture one of the four agents of production,

we ai-rive at the knowledge of the element which is most essential

to each particular crop, and also which is most active in com-

parison with the other two. For wheat, and the cereals generally,

the element of fertility par excellence—that which exercises most

influence in the mixture, is the nitrogenous matter. For legumin-

ous plants potassa, for turnips and other roots, phosphate of

lime."
"
Suppose we wished to cultivate wheat indefinitely. We

should at first have recourse to the complete manure, and after-

wards administer only the dominant element, or niti'ogenous
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matter, until a decrease in the successive crops showed that this

culture had absorbed all the phosphate of lime and potassa. As

soon as a diminution in the crops manifests itself, we must return

to the complete manure, and proceed as before."

"
Suppose that, instead of an exclusive culture, it be desired to

introduce an alternate culture in a given field
;
we commence with

the agent that has most influence on the plant with which we start.

If that be a leguminous plant, we at first administer only potassa.

For wheat we should add nitrogenous matters. If we conclude

with turnips, we have recourse to phosphate of lime
;
but when

we return to the point from which we started, all four elements

must be added."

Although a thorough experimental trial of M. Ville's methods is

desirable, dependence upon it as a practicable substitute for

barn-yard manure is highly problematical ;
and even if it proves

as eflective as is claimed, the expense of the materials may render

it too costly for general use. For the present, at least, I

apprehend that the uncertainty and the expense, and the difficulty

in procuring the artificial manures, will prevent their general use

—hence the farmer must look in some other direction for a supply

of fertilizers. The lack of barn-yard manure, so severely felt

everywhere, must be supplied in some way, and we know of no

plan so easy of excution, and so likely to succeed, as that of green

manuring.
The practice of green manuring for wheat, so common in some

sections, has as yet received but little attention in this State.

Great merits are claimed for this method, by agricultural writers,

wherever it has been adopted. But the subject is so ably and

thoroughly discussed in a paper recently issued by the Secretary

of this Board, that I allude to it oi^ly to present a few items from

writers who have published essays on the subject. Mr. John

F. Wolfinger of Milton, Pa., ante-dates this practice to ancient

Greece and Rome, in a treatise on the subject, published in 1864.

He says :

" The inhabitants of Flanders (now Belgium) in Europe,

were the first among modern nations to sow and grow suitable

plant and grass crops to be plowed down for manurial purposes,

to wit, such as red clover, spurry, sanfoin, &c. They were driven

to the use of this kind of manure through
'

necessity the mother of

invention;' for their soil generally consisted of white, loose, and

porous sand, ill adapted to the growth of wheat—their soil was

naturally very much like the sandy district upon our sea coast in
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New Jersey and Maryland. But they gradually converted this

barren soil into a most fertile loam
; they at first cultivated those

districts to a depth of three or four inches, but by degrees plowed

deeper as their soil became enriched by the application of manures

until they at last secured for themselves a very deep and loamy

soil upon those ancient sandy barrens. In 1819 their average

crops per acre were said to be 32 bushels of wheat. Radclifife

in writing about them says :

' Withoxd clover no man in Flanders

ivould pretend to call himself a farmer'—a maxim worthy of

adoption by our American fai-mers."

Commending the use of clover as a manure, Mr. Wolfinger

says :

" As a plant it has numerous and strong stems branching

upwards and sideways from a single seed or root, and broad,

succulent, and shady leaves, and long, thick, and strong tap roots.

When we consider that it is a very hardy plant, tillers well, covers

the ground thickly, displaces weeds, extends its roots more deeply

into the soil, than any of the grasses, yields largely to the acre,

absorbs much from the air, and also grows well on every variety

of dry soil, we need not wonder at its great celebrity as a manu-

rial plant in our northern and middle States. Its stems, leaves,

and roots, when ploughed down as a manure, not only renders the

soil porous, mellow and permeable to heat, air, and moisture, but

also enrich and fit it for the production of all other valuable farm

crops, such as wheat, corn, and the like. The wheat and corn

grown on clover lays are generally more free from disease and

larger in their yield and better in their quality than those grown
on or with animal manure." * * * " One square yard of

growing clover will, in an ordinary season, from the first of April

to the first of September, yield from two to three pounds weight

of tops and roots, and if we multiply this by 4,840, the number

of square yards in an acre of ground, and divide the product by

2,000, a ton's weight, we shall find that the clover tops and roots

grown on an acre of ground between these two periods of April

and September will weigh from five to seven and a fourth tons of

rich vegetable matter, all ready, too, without any. hauling, to bo

ploughed down as a manure, just where it stands. A well-set

clover lay imparts to the soil as much strength as ten or twelve

loads of barn-yard manure to the acre will. Hence our wisest

farmers never sow wheat, rye or oats without accompanying it

with clover seed to form manure for their after crops."

lie enumerates the advantages of green manuring as follows :
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"
It restores to the soil all of those mineral and saline elements

that its growing plants had absorbed or drawn from the soil,

to wit : alumina, lime, magnesia, potash, soda, sulphur, oxide

of iron, &c., for growing plants absorb or suck up from the

soil, through the spongioles or numerous little mouths of

their roots, these and other substances that are essential or

useful to their growth, and retain them in their stems and leaves."

"
It also restores to the soil all other fertilizing substances that

its growing plants had absorbed or derived from the atmosphere.

We thus in plowing down the whole of a green manurial crop, not

only restore to the soil all that its growing crop had received from

the soil, but at the same time, also, what it had received from the

air
;
and so we must of necessity, make the soil better or richer

than it was before, since we really add to it more fertilizing matter

than the plowed-down vegetation had taken from it."

"Green manure ferments and decays very rapidly,* (especially

if its mass be heavy and dense,) in consequence of its soft and

and sappy nature, and this produces an immediately beneficial

effect upon the very first crop of grain, grass, and the like grown

upon it or its decaying roots, stems and leaves."
"

It makes the stems of wheat, rye, oats and other cereal plants,

grow up stronger and stiflFer, and bear larger and heavier kernels

or grains, than animal manures alone."
"

It makes the soil loose and mellow, because the vegetable

matter so plowed down becomes, through the future action of the

plow, harrow, and cultivator, so intermixed with the hard particles

of earth as to render them softer, and gradually to crumble down

into a dark-colored and porovis loamy soil."

"It makes the soil warmer, because its fertilizing vegetable

matter acquires and evolves heat while undergoing the process oT

fermentation and decay."

Prof. Johnston of England, says : "In no other form can the

same crop convey to the soil an equal amount of enriching matter,

as in that of green leaves and stems. When the first object,

therefore, in the farmer's practice is so to use his crops as to

enrich his land, he will soonest effect it by plowing them under

in the green state."

A writer in the Rural New Yorker thus relates the practice of

* Sometimes, when a very heavy and juicy crop is turned under in hot weather, in-

jurious effects have been observed ; perhaps due to the fermentation being too rapid or

going too far.—(s. l. g.)

3
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treating' clover as a mauurial crop in Michigan. He says: "A
wheat crop is taken off once in three years, and during the rest of

the time the land is occupied with clover. The first year after

seeding, this is allowed to grow and go down entirely on the land
;

it is neither mown nor pastured. The second year the field is

summer fallowed, all the previous dead growth and a fresh growth

up to the blossoming stage being plowed under. They raise fine

wheat in that way."
The evident advantages of plowing under clover as a manure for

the wheat crop are such as to recommend to every farmer a fair

trial of its merits. There is neither complication no.r great expense

in the method. It requires nothing but what every farmer has at

hand, to test fully the value of green manuring, as a renovator of

old and exhausted fields, and their capacity to produce a good

yield of wheat. What has been done successfully, whenever and

wherever tried, can be done in Maine as well.

Mr. Moore also offered the following for action by the Board :

Ordered, That the several Agricultural Societies be required to

offer the same premiums for wheat culture, as last year.

A discussion followed which was participated in by many mem-

bers, but of which only a very imperfect report was retained. It

appeared that in some counties the crop of wheat during the past

year was very good, and greatly larger than it would have been

had the premiums not been ofi'ered
;
in other counties the crop

was not good, and scarcely any greater breadth was sown in con-

sequence of the offer of the premiums ;
and the conviction was

general in such portions of the State that it was easier to raise

potatoes enough to pay for the flour required, than to grow wheat.

The result was the passage of the following vote :

"
Voted, That the several Agricultural Societies receiving

bounty from the State be, and they are hereby directed, to offer in

premiums for the encouragement of wheat culture, a sum not less

than one-fourth of the amount of bounty so received during the

present year (1869), and during the two succeeding years, to wit.,

in 1870 and 1871.

"Provided, however, that if the Legislature by statute enactment,

provides for a bounty on wheat culture during either of the years

herein indicated, then for such year or years the before mentioned

requirement upon Agi-icultural Societies shall be null and void."

The following report made to the Board, at its session a year

previous, and (emitted accidentally from the report of its doings

for last year, is here given.
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The Committee appointed to consider so much of the Governor's

Address as relates to the culture of Avheat
;
also to sum up and

report upon the deliberations of the Boai'd on the same subject,

report as follows ;

That the Chief Magistrate makes this subject a specialty in his

annual address, is indicative of its paramount importance to the

people of the State. He does the State a lasting service, when he

so earnestly and conclusively points out, as he does, the excessive

draft on our resources, consequent upon the neglect of so impor-

tant a branch of agriculture, and clearly indicates the remedy to

be applied, and earestly enjoins the application of that remedy—
an increase in the area, as well as a better cultivation. It is

apparent from the prominence given to it in liis address that

Governor Chamberlain considers the culture of wheat paramount

to all else pertaining to agriculture in Maine.

The discussions of the Board of Agriculture and the interest

manifested by its members, also attest to the importance of the

subject, not to farmers alone, but to all the people, as well. From

what has been said here we find that the time was when wheat

was a sure crop in Maine
;
that for a long time after the first settle-

ment of the State, a sufficient quantity of wheat was grown to

furnish bread for its people ; that after a lapse of years the midge
made its appearance, and made such havoc on the crop that it was

abandoned in nearly all parts of the State—so that the farmers of

Maine, from sellers of wheat became purchasers of flour. It

further appears that in the few years past the wheat crops have-

received but little injury from the midge, and where wheat has

been cultivated, fair crops have been raised. May we not, then,,

safely encourage a revival of the wheat growing interest in our

borders
;
and if it be true, as stated here, "that all other crops

grown in our State, whether sold or consumed, -would not pay for

tlie flour brought into the State," is it not high time that we
waked up to the situation, and that we should put forth every effort

to cut off, if possible, this enormous drain upon our hard-earned

money.
It is not the purjDOse of your Committee to discuss the origin or

operation of the wheat midge, nor the habits or analysis of the

wheat plant, nor particular methods of culture, nor the properties

and application of manures
;
but simply to advert to some few

statistical and certified facts, tending to show the feasibility as

well as the advantages of growing wheat in Maine. The evils of
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the euormous draft on ovir resources for the purchase of flour, need

not be adverted to. These are seen and felt on every hand—
however we may distrust the practical operation of the remedies

suggested to cure these evils. Their magnitude are thus alluded

to in the Governor's Address :

" With our population, now

probably ujjwards of 650,000, we need at least as many barrels of

flour yearly, which at $15, the average price for the last year,

amounts to $9,750,000. This is nearly all imported, and probably
no one article of export equals this in value," and then suggests
this remedy: "With our '10,000 farmers an average of four acres

would easily produce, at fifteen bushels to the acre, upwards of

4,000,000 bushels of wheat a year, and this experiment is worthy of

being tried," and, continues the address, "few subjects are of

more importance to our farmers, however they may be prejudiced

or discouraged by working blindly and by main force, rather than

understandingly and skillfully. There is tactics in peace as well

as war." " The only question is, can wheat be profitably raised in

Maine ?" or in other words, compared with other grass-seeding

crops ;
will it pay to raise wheat in Maine, at the average yield

and cash value of each ? To test this let us appeal to the

figures
—

believing the cost of cultivation nearly the same for all.

The Report of the Commissioner of Agriculture for 1866 and 186t

furnishes us with these, as follows :

1866.

Wheat, average per acre, 12.7 bushels. $2.86 per bushel. Cash value $36.32 per acre.

Rye,

Barley,
"

Oats,
"

• Buckwheat,

17

24

27.7

31.

1.39

1.02

.09

.89i

1867.

(C C(
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whether wheat can be raised in Maine with profit compared with

the great wheat growing States
;
but whether, compared with

other grain crops, it can "be profitably raised in Maine." Let

these figures answer.

What is required is more acres. Only 16,000 acres are devoted

to this crop in Maine. Governor Chamberlain's experiment

involves many multiples of these figures. Can they be reached ?

" The experiment is worthy of being tried." Will our "70,000

farmers " make the trial ? Will they test the capabilities of the

State to produce its own bread ? This is the question now to be

answered. Let it be answered wisely.

If with our present careless and exhaustive methods of culture

we now produce twelve bushels to the acre, may we not double or

ti'eble the number of bushels, by adopting a more thorough and

scientific syst^—by applying a little more brain-work to our

operations, instead of relying on " main force " and muscle alone.

Brain-work, time and experience, will teach us a more excellent

way—that as a prerequisite to good crops, we must not only

supply the fertilizers freely, but adopt a judicious rotation of

crops, clean culture, thoroughly pulverize the soil and seed

liberally ;
in short, follow the precept of the Governor's Address :

" The intelligent farmer knows that he must sow on dry ground or

underdrain, so as to get the seed in early and avoid the midge ;

that he must pulverize clayey soils so that they will absorb and

hold the nitrogen or ammonia upon which the cereals depend ;
and

that the wheat should be followed by crops like clover, turnips or

peas, which do not dissipate ammonia, and those crops be kept

upon the farm and returned to the soil as dressing.

In the light of the experience of the past three or four years,

and the hopeful prospects for the future, your Committee unite in

recommending to the farmers of Maine an increased culture of

wheat. Let them devote at least a portion of their cultivated

acres to this important crop.

Albert Mooee, )

Peter W. Ayer, >- Committee.

J. V. Putnam, )

Mr. Norton presented the following paper on

The Culture op Fruit.

Fruit culture should be a leading interest in Maine. With land

so well adapted to the production of the apple and other fruits.
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there is no good reason why we should not only produce freely

for home consumption, but for export also. It is true that there

has been a partial failure for a few years past. But it is equally

true that there is no crop grown which has not at times been a

failure. We have not given up raising potatoes because they

have rotted, or the growing of the different grains because they

have suffered from blight, rust, or insects.

Our crops of all kinds are more or less liable to failure
;
and

though apples, plums, and cherries have not been so productive

as formerly, we ought not to give vp trying to raise them on that

account. But it is useless to attempt to raise an orchard unless

we give the trees that care and attention which is necessary

to produce a crop, though, perhaps, on newly cleared lands we

may be able to raise orchards as well as formerlj^, if the trees are

protected from cattle and insects. There has beeff so much said

and written upon the different varieties of apples and manner of

setting trees that it seems unnecessary for me to add anything in

that direction. But I wish to say a few words with regard to

shelter and protection of fruit trees. I have observed that sugar

maples of second growth (which we know grow on the best of

soil for orcharding), are thriftiest in a position sheltered either by
forest growth, or on a southerly or easterly slope, being protected

from the north winds. We may learn a lesson from nature in tliis,

and I will add a word regarding my own experience. In the

spring of 1856 I purchased a hundred New York apple trees,

which were set out carefully. They all lived and grew finely the

first summer, but in the winters of 1856 and 1857 most of them

were winter killed, because, as I believe, set in an exposed situ-

ation, with no shelter.

My neighbor, Joseph S. Kempton, Esq., procured a hundred of the

same kind of trees, the same season
;
he set them on land sloping to

the east, a little higher from the river than mine, and in a sheltered

position. Very few of his trees were winter killed, and I have

frequently heard his orchard spoken of as being worth one thou-

sand dollars. I could mention a number of other similar instances.

I am confident that more attention should be given to shelter for

orcharding ;
but I believe the main cause of failure of apple

orchards is, the lack of proper food given to the tree. Old

orchards, in most instances have been permitted^ to gi-ow for years

without being manured or mulched, initil there is not ability in the

soil to enable the trees to make much growth, and less to produce
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fruit, and as the object in planting fruit trees is, of course, the

production of fruit, that treatment only is proper which maintains

the trees in a healthy fruit bearing condition. In order to main-

tain this condition, it is necessary that the soil should be favorable

to the growth of the tree. It is also well known that the greatest

growth is not always immediately connected with the greatest

productiveness ;
on the contrary, it is a fact that a tree does not

display great vigor of growth and at the same time bear a large

crop of fruit. Here then is a hint for our guidance in determining

the question as to whether an orchard should be cultivated and

manured or laid down to grass. When trees are young it is well

to push their growth until they reach a proper fruit bearing size,

then if they give no indication of fruiting it would be well to lay

down to grass. Stable manure will be found to give satisfactory

results if it be composted with muck and leached ashes, wet with

soap suds. As to when orchards should be manured, we should

judge by their gTowth. If the soil is so rich that they make

annual shoots of two feet or more, it will be needless to give

additional stimulus. There are few orchards which after reaching

a good bearing state throw out annual shoots more than one foot

long. The owner may lay it down as a rule that when his trees

do not grow one foot each year they need more manure. By

observing the growth he can
'

resolve all doubts of this kind with-

out difficulty. Another cause of the failure of fruit crops is the

ravages of insects. The borer is more destructive to the apple tree

than any other insect, and if it is not checked destroys the tree.

It is not my purpose to give a minute description of the borer or

its habits, for that has been better done by others than I can do.

But I wish to suggest some preventive that may in part obviate

the destruction of so many of our trees. I have put white birch

bark around trees to prevent them from being destroyed by the

mice. I have found this to be a very sure protection of the tree

against the borer.

I have found washing with soap suds the last of May or the first

of June to kill the eggs of the beetle. We should not be troubled

with either the borer or bark louse, if we washed the trees

thoroughly with soap suets at the proper time. It makes the bark

smooth and glossy, and drives away various insects which before

preyed upon the juices of the tree. The tent caterpillar is another

insect that has been at times very troublesome to our trees, but

for two or three years past they have not been so plenty as they
\
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were formei'ly. I have observed that when the Blue Jays visited

the corn crib in the winter, there were but very few caterpillars

the next season. I have frequently seen them picking the eggs
from the twigs in the winter. The common apple worm is very
destructive to our apple crop. I believe the hog the best remedy
for this that can be had. If put in an orchard, he eats up all the

wormy fruit that falls. Domestic fowls, turkeys, hens and

chickens will also do good service in the orchard, for they are

always on the alert for insects. Those who contemplate setting

out young orchards should select a good soil and a sheltered

situation
;
and should remember also, that there is little land in

Maine that will not be benefitted by a liberal application of manure.

If this be neglected at the outset no subsequent culture will atone

for its lack.

Few pears are raised in Franklin county. They require a strong,

moist and rich soil. Shelter is also of great service to the pear.

Its leaves are tender when partly grown, and easily bruised by

high winds. We should select the hardiest varieties to raise in

this State. The Goodale, is very highly recommended, of large

size, excellent quality, and a good bearer, trees hardy. The

Nickerson is spoken very highly of as being a good bearer, and

of excellent quality.

The cranberry is one of the most profitable of all the small fruits,

and any one who has a location suitable for its culture, possesses
a very valuable piece of property. The best location I believe to

be where the soil is peat, two or three feet in depth, and where the

surroundings are such that during the summer months the water

can be drained off one foot below the surface, and at the same

time such, that water can be let on in a few hours, in a sufiicient

quantity at any season of the year, to cover the surface from four

to six inches in depth ;
and also in the vicinity of good sand. In

preparing the soil, the surface should be removed down to the

peat ;
it should then be covered with at least three inches of sand.

In selecting plants, care should be taken to use such as are known
to produce good crops. The month of May is the best time to

transplant the vines. The water at the time of setting of the

plants should be nearly even with the surface and remain so for a

few days, and then be drawn off gradually. I have known the berry

sown, and vines raised from the seed, but I would not advise this

method, if vines can be procured. The first season care should be

taken to keep out all grass and weeds
;

if possible, they should in
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the winter be kept covered with water, nor should they be left

entirely out of water until all danger of frost in the spring is over.

When the worms make their appearance, flowing the land for a

short time is sufficient to destroy them. In the month of Septem-

ber, if it should be cold, the water should be let on, and the fruit

thus protected. It is very essential that they be not shaded.

Grapes have suffered much the past two years from the extreme

wetness of the seasons. Very few, except in the most favorable

situations have ripened. These years however, may be an ex-

ception, and may not be repeated for many years to come. The

safer course will be to cultivate early varieties only, and such as

are comparatively free from mildew.

Strawberry culture requires care and attention to make it a

success. Unless the soil is kept in rich condition," and all weeds

and grass carefully destroyed, and the runners cut, we can expect
but little fruit, and that of a poor quality. But with proper care

nothing yields better then the strawberry. The fruit is delicious

and refreshing, and particularly so, coming, as it does in the early

part of the season. Set in August—they will yield a partial crop

the next year, and this at less labor than to keep up an old bed.

The raspberry can be raised with the least outlay and care of

any of the small fruits^—especially in a section like ours, where

the snows are usually deep enough, and continuous enough to

protect them fully. Jt likes a rather dry, sandy soil, and does not

require very high manuring. The American Red and Black, are

very good varieties for garden culture. The habits of this plant

are peculiar. In the fall, the shoots will extend themselves to

great length, bending over in a curve towards the ground as if

aiming to reach it, which they are very sure to do
; they then send

out roots, and fasten themselves to the soil, and furnish good

plants to set out the next spring. The raspberry bears on new

growth, that is on last year's canes. The best way to treat them,

is, soon after the crop is off to cut away at the ground all the

bearing stems, and all feeble young ones, leaving three or four of

the best new canes. Then manure and work it in. I have not

found it necessary to lay them down in winter. In the country,
where the wild fruit grows in abundance, and where there is little

market for them, it will not pay to bestow much labor
;
but where

they are not to be had wild and plentifully, we may well give them

a place in our gardens, and we shall find that no luxury is more

cheaply obtained. I would say to every person, who cultivates a
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garden, raise small fruits abundantly for family use
; they come in

the hot season of the year, promote health, are agreeable to the

palate, and every way worth the cost of cultivation, and a great

deal more.

Mr. Stackpole presented the following report on

Poultry.

The term poultry attaches to all kinds of domestic fowls. The

keeping and rearing of poultry has become quite an important

branch of rural economy. Until within a few years the subject

has attracted but little attention. It may at first be received as

too insignificant to merit serious consideration from the farmer.

This is natural
;

little things are frequently treated with contempt,

although, in the aggregate, they assume magnitude. Because a

fair stock of hens, turkeys, geese and ducks, can be bought for a

few dollars, they are regarded by many farmers as beneath their

attention, as a money making matter. Yet, although the breeding

stock of poultry on a farm may be estimated at a few dollars only,

a fair valuation of all the poultry in the country gives them a

commercial importance ranging with some of our best productions.

And although many persons think the profits from this kind of

stock is doubtful, yet I think no farmer can consider his establish-

ment complete without a supply, for when rightly managed, they

are a source of considerable profit. It is true that poultry, to be

a source of profit, must receive attention, as well as other

stock
;
the eggs must be gathered daily, coops must be provided

for chickens as they are hatched, and they must be fed. It has

been shown by our Agricultural Keports, and by personal

experience, that the stock of poultry on the farm may be made,

and by many farmers is made, a source of profit exceeding that of

any other investment on the farm, in proportion to the expenses,

and that it contributes its full share of profits and comfort to the

farmer. The use of poultry and eggs have become a necessity,

and how to obtain them in the cheapest manner is now receiving

more attention than it did formerly ;
the number of breeds has

been largely increased, and all the poultry of the country has been

improved, and its use for food has become much more common

among all classes of society than formerly.

From reliable data, it seems probable that the annual production

and consumption of poultry and eggs in the United States,

exceeds $20,000,000 in value. I have no doubt that it would be
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for the interest of every farmer to keep fowls of some kind on the

farm, as there is always in warm weather some waste or spare

matter about the premises to feed them, and at the same time they

are of much service to their owner by destroying- numerous

insect depredators. The hen and her brood of chickens, the hen

being confined in a coop, placed in the vicinity of the kitchen

garden, not only keep the insects from destroying the plants, but

they destroy the insects themselves, and convert them into a

source of profit instead of loss, by devouring them as food.

Poultry of all kinds usually do much better when allowed to run at

large, than when shut up in narrow limits, in coop or yard. Their

health is improved, their flesh is finer and better flavored, and they

produce more eggs when at large than when confined. To have

poultry healthy, vigorous and profitable, they should not be kept

until very old. There is no objection to preserving a favorite

cock, so long as he is active and lively, but hens after three years

will not produce so many eggs as when one or two years of age.

Much, however, depends on the breed kept, but more on the

manner of keeping them. Old hens are better to breed from than

young pullets. Fowls that are nearly related, should not be bred

together. Most of our poultry is bred in this way : A person

procures a setting of eggs, and hatches them, a brother and sister

or sisters are selected and kept for stock-raising purposes, they

breed ;
an accident happens to one .of the parents, and the other

breeds the next season from its own offspring. A. obtains a setting

of eggs from these, and the product goes through a similar course

of in-and-in breeding for many years, and then the breeder comes

to the conclusion that the birds are delicate and difficult to raise,

and consequently they are discarded. It is wonderful, however,

that any so bred are left to breed from.

Birds of the largest size and the best forms, those that mature

early, should always be selected and kept for breeding purposes.

There is great difference in the shape and hardiness of fowls, as is

known by every one who has paid any attention to the subject ;

some are hardy and profitable, others are weakly, and scarcely pay
their way under the most favorable circumstances, the kindest

treatment, and the best management possible. A lady giving

her experience in keeping poultry, says :

" For persons living in the country, and having no constant

social occupation, it is possible for a little fowl fancier-ing to

become very interesting. It is really amusing to watch their end-
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less manoeuvres, and study their various characters. Now, a

*

green' person surveying a regiment of dame pai'tletts and con-

sequential gallants, would perceive no difference, save in shape

and tints. As well go into a gathering and conclude all these

were mentally alike, simply because formed after the universal

model. I do not believe there are many leading instincts in the

human mind, which do not find their counter^Darts in these bipeds.

In our own collection, we have fowls of every shade of character—
the weak minded hen, the well balanced biddy, and the regular

virago. Hens there are who one positively respects for all those

qualities which demand the same sentiment in humanity. Others

we equally despise as 'shiftless' hens, hens who have not the moral

courage to set the allotted three weeks, and if otherwise, to bring

up a family with any success."

For general use a hen should be a good layer, sitter, and mother
;

she should be a good feeder too
;
beside she should be of good

size, and selecting, choose those with breasts plump and full

forward, and legs not too long. Having selected the best pullets

to start with, give them the warmest place possible for their habi-

tation, a plenty of light, and a low place to roost. They should,

like all other farm stock, receive the kindest treatment, so that

when one goes to feed and care for them, they will know that it is

a friend, and not an enemy ready to harm them. Give them plenty

to eat, and clear water to drink
; they should be fed frequently, or

what is better, should have access to food at all times. Their

main food should be sound grain, but they should not be confined

to one kind of grain, but should have a variety, such as wheat,

corn and buckwheat, also cooked or raw vegetables. They should

be furnished with some kind of animal food, in winter,—meat in

some form ;
milk or milk curds make a very good substitute. It is

necessary that they should have access to dirt or gravel, and a box

of ashes to roll in, so that they may bo enabled to destroy the

insects on them. They need lime in some form, old plastering and

egg shells will answer, without which they cannot make the egg

shell. In short, giving them milk or meat for animal food, with

some soft vegetables, lime to make shells of, plenty of water to

drink and supply the liquid portion of the egg, as much mixed

grain as they like to eat, and gravel to grind the grain, clean,

warm quarters, and nests in some out of the way place, where

they can lay their eggs without being seen or disturbed, good

lodging places, with air, light and sunshine to keep them healthy.
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then you will have done your duty to them, and they will richly

pay you for all your care and attention to them
; although you may

not realize to the extent of the old ballad about a speckled hen,

that
*• Used to lay two eggs a day.

And Sundays she laid three."

Careful breeding greatly increases the size of the turkey.

Experience teaches conclusively that turkeys from two to three

years of age are much better for breeding purposes than young
birds. To breed good turkeys, the best females from two to three

years of age should be selected, then procure a male about the

same age, and not related to the females. Breed from these three

or four years, and then procure another male not related to the

hens with which he is to breed. This course should be repeated

every three or four years. The size of the young chicks depends
as much upon the hens as upon the cocks. By following these

simple rules, with proper feeding when young, the breeder will

have the satisfaction of increasing the hardiness and strength of

the young chicks and the size of his mature birds. Turkeys have

been very much increased in size, and improved by the infusion of

wild blood from Canada and the West. When we take into

consideration that this splendid bird becomes once in the year
almost a religious necessity to every one of the people of New
England, it is something to have it increased in size fully 25 per
cent. These birds are very shy about their domestic arrangements.
Their nests are usually secreted in the most out-of-the-waj- places,

and apart from other fowls. They should be indulged in this
;

nesting places should be prepared for them in some quiet corners of

the out-buildings, where they will not be disturbed. The hen

turkey sits very steadily, and hatches in about twenty-eight days.

When she comes off her nest with her young, great care is

necessary in keeping the chicks from the wet
;
make a pen about

10 or 12 feet square and 16 or 18 inches high (in some dry grassy

place) to confine the young ;
the mother will not wander far from

them
; they should not be allowed out of the yard until after the

dew is oif, nor during rainy weather, until four or five weeks old.

Then they may be allowed to shift for themselves. The food of all

young animals is of an animal nature. In the earlier period of the

existence of young birds, it consists of the yolk of the egg. On
this they live before and some time after they leave the shell. They
are never hungry when first hatched, and may go two or three
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days unfed, without harm to them. Feed the young poults with

hard boiled eggs, chopped fine, or a little milk-curd, four or five

times a day for the first week or two, afterwards stale bread crumbed

fine, will answer until they are strong enough to follow the old

bird. They soon learn to range for food, and no bird is more active

in the pursuit of grasshoppers and other insects than the turkey.

Comparatively few people have uniform success in raising turkeys.

When the old birds are
. watched, shut up, and made to sit when

they can be controlled, and the young receive great care from the

first, they seem to do no better, and often not so well as when the

old hen steals a nest in the woods, and brings her brood home only
when she finds it hard to provide for them. Turkeys as well as

other fowl must get their growth, or nearly so, before they will

take on flesh and fat readily. All poultry should be fatted

before being butchered. We rarely see well fatted poultry in our

markets
; certainly the reason for this is not because people will

not buy it, for many people will buy high priced things, simply

because high prices are the only indication of superiority which

they appreciate. Upon every farm and about every house w^ith a

small piece of land, a certain number of fowls may be kept at a

small expense ;
in warm weather they get most of their living by

devouring insects, and picking up food about the buildings that

would otherwise be wasted or lost.

At this age of the world, poultry and eggs have become a

necessity ;
and the assertion is warranted, that the production of

domestic poultry is not sufficiently appreciated, and that it should

receive more attention from the farmer. Some one has well said,
"

It should be the constant aim of every farmer to make all parts

of his domain tributary to his finances
;
and for this purpose lie

should levy frequent contributions upon his fields, his pastures,

his woodlands, orchard, garden and the farm-yard.
' Monarch of

all he surveys,' he should summon all his possessions to aid him

in the attainment of that competence that is necessary to his

personal independence, happiness and moral improvement."

Mr. Holmes presented the following, on

Thr VrXlETABLE GaEDEN.

It has been said, that " he who makes two blades of grass to

grow where but one grew before, is a public benefactor;" and he

who will induce one person to cultivate a vegetable garden, who
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never did it before, has a just claim to the same honorable title,,

provided, not a single spear of grass is allowed to grow m it.

Two classes are chiefly interested in this subject. The first are

those who make it an exclusive business to cultivate vegetables

for market, and the second those who cultivate a small garden to

aid in furnishing their own table with its luxuries. As the first

class is small, and confined to those who live near large cities, we

do not propose to dwell upon this branch of the subject, though

we believe great importance attaches to it, and that farmers

favorably situated on any line of railroad might share in its profits

much more than they do.

The soil in many places in the interior of our State is quite as

well adapted to these products as that now employed in suburban

towns, and should farmers generally devote more attention to it,

they would find a sale by shipping to some one of the extensive

markets which the State afibrds.

This subject recommends itself on another account, and that is

the profit of raising any and all these garden vegetables for the

growth .of stock
;
thus the more remote cultivators are not com-

pelled to sell at a losing price, neither would consumers be

compelled to purchase at exorbitant rates, whenever the supply

of any of these products might fall short, where usually grown.

A more uniform price would be established, and our markets not

be as liable to be found destitute at one time of onions, at another

time of turnips, cabbages, or some other vegetable.

With these hints we leave the consideration of the subject as a

source of income, and turn to the second class of cultivators
;
and

when we look over the broad area of the State, behold the farmer

with his pastures covered with kine, and his fields with bending

corn and golden grain, the mechanic busy in adding to productive

wealth, the teacher laying the foundation of knowledge and im-

parting the ti'uths of science, the professional man guarding

society against the evils of oppression, disease and sin, and in

fine, every member of society who strives to be useful, and occu-

pies a cottage with a few square rods of land, we find that all are,

or should be, interested and engaged in gardening. Many, how-

ever, neglect its proper cultivation, and we seem to hear them

inquire,
" What are the inducements ?" We answer :

1st, To provide luxuries for the table, such as no one can afford

to be without.
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2d, To have them fresh, without being wilted in the market

place, or bruised in transportation, and therefore more wholesome

and more delicious.

3d, To have them at such times and in such quantities as

desired.

4th, To afford pleasure to those who delight in observing the

operations of nature, and desire healthful employment for leisiire

hours.

5th, Economy.

Upon the first and last of these we desire to make a further

suggestion, as some may scorn the thought of classing garden

vegetables among the luxuries, yet the same persons will buy a

box of strawberries for fifty cents that may be raised in one's own

garden for ten
;
or half a dollar per pound for grapes that may be

obtained for a little care and attention, that would be repaid in the

pleasure of seeing them grow. Who then will deny that they are

luxuries or fail to see the economy ? No one who has not tried it

can properly cultivate a vegetable garden without being astonished

at the amount that may be produced on a very small piece of

ground. One fourth of an acre, well taken care of, will half

support a family of six persons from the middle of June to the

middle of October, and furnish something for the winter store

besides.

On this surface may be cultivated potatoes, carrots, turnips,

beets, cabbages, onions, peas, strawberries, raspberries, currants,

lettuce, cucumbers, melons, squashes, and other varieties of

vegetables, with a little labor and care every day that would hard-

ly be felt, or regarded as labor by an industrious man.

One secret of gardening as well as of farming in general, is in

enriching the soil, and this is the first thing to be considered.

While the farmer can always find some choice manure particularly

adapted to the fertilization of the garden, the mechanic might

complain of a want of all means to enrich his, and assign this as

a reason for neglecting to cultivate it. Yet this diflSculty may be

overcome by a little perseverance. By the use of loam with the

night soil, and the drainage from the sink, as recommended by al-

most every treatise on fertilizers, there need be no lack of manure

for a quarter acre garden, though destitute of all other means.

When the garden is once manured let no gardener be afraid of

mixing it too thoroughly with the soil, or be satisfied with the

ordinary amount of manure used in the field. It matters not how
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finely the soil is pulverized, and the more useful implements for

doing this are the spade and hoe. Wood ashes, leached or not,

may be mixed with the soil to great advantage and profit.

The introductory exercises being thus faithfully performed, the

garden may now be considered ready for the seed. The packages

of garden seeds as usually sold, have labels, giving time of plant-

ing and other useful directions. Having arranged the different

sections for the several varieties that may be desii-ed in some

regular order, in accordance with the taste' of the gardener, plant

the seeds with care, observing to have all properly covered, nor

be too lavish of the seed. Plant enough, and plant it where it

should grow, thus avoiding a needless amount of thinning which

sometimes proves injurious to the plants that remain, besides

which, order and regularity may be established in seed time, which

will enhance the beauty of the garden throughout the season,

and increase the gratification of him who cultivates it.

With the appearance of the first tender shoot above the ground

begins the watchful care of the gardener, for coeval with the

expansion of the germ in the good seed begins to germinate a

thousand seeds which send forth an array of weeds to choke every

thing else, if not conquered in the beginning. Let a few moments

now be spent daily in loosening the soil, destroying the weeds and

guarding the plants from destructive insects, and the whole labor

is accomplished.

The process is simple, the labor pleasant, and the reward is

abundant, both in the products of the garden and the gratification

of beholding its gradual development ;
a two-fold profit, and all

may be achieved by almost every artizan in our numerous villages

and it is the bounden duty of every farmer to accomplish it.

In conclusion we would urge this subject especially to the

attention of every farmer ;
at the same time confessing our past

neglect, and to have felt its importance since having the matter

under consideration at this time more than ever before.

In the discussion following,

Mr. Gilbert said there were three requisites in the successful

management of a garden : first, good manuring ; second, fine

pulverization of the soil
; third, keeping mastery of the weeds. He

recommended the use of thoroughly decomposed manure applied

in the fall. He alluded to the difficulty of procuring seeds true to

their name, from the seedsmen
;
and suggested as a remedy that

4
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farmers raise their own seeds. Care must be taken that the

varieties do not mix. Cabbages could be raised successfully

and at a profit, for from |20 to $25 per ton. A young man in his

county who had recently engaged in market gardening, had grown
the past year one acre of cabbages, the heads from which weighed
from twenty to twenty-five pounds each, after the head had been

trimmed. The variety was a new one, imported from Germany.
He had raised last year a new variety of onion known as the
"
Multiplier

"—not the potato onion—a variety that multiplies at

the root
;
from the root of one five will grow. They are of large

size, and ready for use early in July. It is a valuable market

variety, there being no difficulty in keeping it through the winter,

as its storing qualities are equal to potatoes. It differs from the

potato onion in being larger, and never grow more than five,

usually three from one onion, while the potato onion often

multiplies to ton or twelve small onions. In regard to cabbages,

he thought the Winningstadt the best variety. It is early, does

not cook quite so quickly as some other sorts, but when cooked is

remarkably sweet and delicate.

Mr. L. Chamberlain said onions could be successfully grown
from the seed if the ground was preijared, and the seed sown in

the fall. An application of hen manui^e he believed to be a sure

preventive of the onion maggot. Before planting his seed he

turns boiling water upon it, and lets the seed soak twenty-four

hours.

Mr. Wasson alluded to the importance of good seed, and the

introduction of destructive insects by seeds imported from other

places. The eggs of insects destructive to the plants in which

they are found, are sometimes obtained with seed procured from

abroad, and hence the presence of many kinds of new insects

among us. The safest way was to turn scalding water upon all

seeds, as recommended by the member from Piscataquis. The

seed however should not remain long in so hot water.

Mr. Goodale, who last year distributed seed of the Keyes' Early

Tomato among the members, inquired in regard to their ripening

and yield with those who had tried them. Mr. Putnam thought it

about two weeks earlier than the other kinds
; Mr. Wilder said it

was not earlier than the varieties previously cultivated although

they did not rot like other sorts
;

Mr. Stackpole said they

were not earlier than the Round Smooth Rod, but yielded better.

Mr. Stackpole spoke at some length upon the general subject,
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giving his experience in the care of a garden ;
and stated

that at the List county fair he exhibited fifty-one varieties of

garden vegetables, including nine varieties of squashes. The best

way to keep parsnips through the winter he found to be to put

them in the cellar and cover with earth. In this way they can be had

any time during the winter, and they keep far better than if left in

the ground. He found no difficulty in raising onions, if the ground

is prepared in the fall, highly manured, and the seed sown very

early in spring.

Mr. Hobbs presented a report on the subject assigned him at

the last session, to wit :

The Saving and Application or Manures.

Manure, according to Webster, is anything that will fertilize

land, or furnish food for crops. The question before us is, how
can we, to greatest advantage, save and apply this fertilizing and

crop-producing food? "Without manure," as has been well

said,
" successful farming is impossible."

It has been asserted that every family of five persons creates

refuse enough in a year to manure an acre of land. If this be

true, it is evident there is a wide field open for us in the saving of

manures. One of the most frequent sources of loss is in the

waste of liquid manures. If the urine of animals be wasted there

is a loss of one-half of what should be always employed. To

secure this, absorbents must be used. Bedding of some kind

should be freely used for all stock. This serves a double purpose,

since it keeps them clean, thus adding to their comfort and health,

as well as by absorbing the liquid excretions. Every slaughter-

house, privy and cesspool should be so arranged that no liquids

escape, nor any offensive odors be evolved to contaminate the

atmosphere and endanger health. Plaster and charcoal dust

serve a useful purpose in absorbing ammonia. By the free use

of muck a large amount of valuable manure can be saved from the

privy and sink, by allowing none of the urine, soap suds or other

slops to go to waste or gender hurtful effluvia. Economy and

health alike demand this to be done. In warm weather especially

all such liquids decompose rapidly, and gases noxious to man but

vitalizing to the plant pass into the air unless retained by some

absorbent.



52 BOARD OF AGRICULTURE.

Another neglected source of manure is the hennery. Fowls

are high livers, their excrements are therefore rich, abounding in

urate of ammonia, and phosphate of lime, two most valuable sub-

stances in manure. The best method of preserving the droppings
of domestic fowls is to keep the floor, or ground under their roosts,

well littered with muck or earth, as both liquids and solids are

voided at once
;
this litter is essential for its proper retention, and

the quantity of manure is greatly increased without materially

impairing its value. Dead animals, not used as food, should become

an ingredient in the compost-heap, decomposed flesh being one of

the most powerful of all fertilizers, and next in concentrated fer-

tility'' is night soil. Let us then save, and return to mother earth,

all that we can, so that she will return to us of her abundance,

without exhaustion.

The application of manure to the soil in order to produce the

greatest benefit to the crop and land, should vary accordnig to

circumstances. Our soil, climate, and seasons differ so much, that

no definite rule can be laid down which can be applied with equal

advantage to all locations, and crops. IIow much of the manure

is lost by exposure to the elements, how much by leaching, and

how it shall be applied, whether in the fresh green state, or after

fermentation has taken place, are questions which are drawing
the attention of scientific and practical men. One writer says,
"
farm-yard manure never possesses more of the elements of plant-

food, than in the original unfermented state." There is a fear in

tlie minds of many farmers, that if the manure be spread on the

surface of the soil, there will be great loss by evaporation. Dr.

Voelcker says, "that the loss by evaporation of ammonia is very

small, when the manurD is spread on the ground. The loss of

anunonia is chiefly when the manure is piled, and rapid fermen-

tation is going on, and great loss is by washing of rains." It

would seem that if long or coarse is to be applied, it should be

covered by soil. The true method will be to follow the example
of the painter, who mixed brains with his colors. The farmer

must use his brains as to the time and manner of applying his

manure.

Mr. Gilbert said that it had been his practice for the past ten

years to stable his cattle at night in summer as well as winter, and

by having the barn well supplied with dried loam or muck, he

tliinks but very little is lost. A stock of cattle is, however, not

the only source for obtaining a supply of manure. Swine will
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manufacture a great deal of valuable manure, if farmers will give

their pens proper attention, and supply them with materials to be

converted into manure. Sheep and hens both furnish a source of

making- manure that should not be overlooked, but is by far too

much neglected among farmers. The privy was also alluded to,

as the fertilizer it furnished was powerful and active. The muck

bed was a great auxiliary to the manure heap, and as an absorbent

he regarded muck as better than loam, because it was lighter to

handle than loam. Some farmers in his county are hauling muck

two miles, and consider themselves well paid for doing so, others

do not do so well. In fact wastefulness is the rule, rather than

the exception in the matter, and our lean pastures and barren

fields attest the too general wastefulness of farmers. If the

farmer saves every particle of manure made, he will have small

need of commercial fertilizers. A barn cellar was of tl\e greatest

importance in saving manure, and those about to build a barn or

to improve those they now have, should make provisions for a

cellar.

Mr. Thing said the hog-pen could be made a more profitable

source of manure than any other agency upon the farm, provided

the contents of the horse stable and privy, together with house

and sink slops, with a sufficient quantity of dried muck, were all

worked over together. As a dressing for corn, such manure had

always been satisfactory. The secret of making manure was to

keep constantly at it, doing a little every day, putting in a wheel-

barrow load of loam or muck as opportunity occurred, and not

waiting to do a great deal at a time.

Mr. Scamman asked " What can be done to save manures by
those who have not cellars to their barns ?" The bedding of

horses is an almost universal practice, and where straw cannot

be obtained, saw dust and other matei'ials are used. In some

cases muck is used. But little is said or done about bedding neat

stock
;
he believed there was scarcely one farmer in fifty, through-

out our State, who uses sufiicient bedding for his neat stock.

Bedding was an act of mercy and justice to the animals, and

farmers were guilty in compelling them to lie down in their own

excrements. Again, a loss occurs in the manure pit. Neat stock

should be bedded as much as horses, and the refuse forage, straw,

orts, &c., now so often wasted, should be used for this purpose.

By this method the cattle are made comfortable, and a large

amount of liquid manure is absorbed and saved. He alluded to
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his metliod of managing and tending his stock of neat cattle,

(twenty-nine head), and by bedding them with damaged salt hay

and other waste forage, he is able to save a great amount of

manure. He strongly recommended the bedding of neat stock to

every farmer.

In reply to an inquiry as to the comparative value of the liquid

and the solid excreta of animals,

Mr. Goodale said their comparative value varied according to

food supplied.

If cattle were fed upon clover hay or upon cotton seed meal, the

liquids voided were worth more than the solid portions ;
in fact

with these two articles of food, a good deal more. When herds-

grass is fed, the reverse is true, the solid being the more valuable

portion. The too common waste of cattle urine is one great

reason why clover is not properly valued. Used to advantage,

both as food for animals and food for plants, clover might be made

one of the most eflectual agencies for enriching the soils of Maine.

Neither should the liquid manures be allowed to run to waste,

nor the solid suffer loss by washing rains, nor wasteful treatment

in any respect. To save their whole value he believed that for

many farmers the free use of muck was the cheapest and best

resource. The value of what passes under this name is extremely

variable. Some, which has its origin in decomposed mosses and

other low grades of vegetation, and from the leaves of evergreen

trees, possesses little value except as an absorbent. But there

is some of what goes under the same name of muck, which are

chiefly decomposed vegetable matter from decayed leaves of

deciduous trees. This is not of uniform quality, but it is uniformly

of much more worth than the others. In some cases he had seen

it produce results almost equal to farm-yard manure, even without

any previous treatment.

Sawdust has been mentioned here and various opinions ex-

pressed as to its worth or its worthlessness
;
one member relating

decidedly injurious effects from its free use. He supposed the

fact to be, that the resinous constituent of fresh pine, spruce and

hemlock sawdust, as usually obtained at the mills, was injurious

rather than beneficial, and unless this was more than counter-

balanced by absorption of liquid manures, little good came of its

use. Hardwood sawdust is not liable to this drawback, and

whichever is used as an absorbent, it should be as dry as possible,

wet sawdust being almost useless for this purpose. There is much



SAVING AND APPLICATION OF MANURES. 55

sawdust used iu the vicinity where I reside, which is obtained

from the beach near the moutli of the Saco river. It has been

washed in the river and soaked in the sea for an unknown leno-th

of time, until finally driven ashore. It appears to be wholly
destitute of the resinous principle of fresh pine or spruce, and is so

highly valued by many farmers as to be carted away to distances

of ten miles and upwards, as seaweed is. I have never used it

myself; but the results of employing the ordinary sawdust from

the mills have been such that I greatly j)refer loam. Farmers may
all use this, whether they can readily obtain muck or sawdust or

not. The power possessed by ordinary loam to retain ammonia,
and also various fertilizing gases and salts, is really surprising to

those who have not fairly tested it.

Night soil may be made to contribute very largely to the

fertilizing resources of the farm, instead of being a waste and a

nuisance as it so frequently is
;
and for this purpose nothing equals

dry loam. In summer it should be added daily, or at least twice

a week. For winter use a store should be laid in, thoroughly dried,

and application made weekly. No one who gives this one faithful

trial, and applies the compost to his grass land, will abandon the

practice afterwards. We have, in this matter, an important

lesson to learn from the Chinese. While all their practice is not

to be imitated, we may well emulate their economy of this neg-

lected but most valuable manure.

The manure question is paramount to all others in New England

agriculture. Not only should there be effort to save all, and to

apply all to best advantage, but there should be a constant

endeavor towards gain. If a little be gained each year, and the

gain held, to add to future gains, the increase will go on with

greater speed. The simple power of accumulation is wonderful.

Put a sum of money at interest, and let the interest be also put at

interest yearly, and although for a brief term, the results seem

moderate, yet after a while they pile up into enormous sums.

When once the farmer begins in earnest to save all the manure

within his control, applies it to advantage, and uses his crops in

a way that shall return to the soil what they have taken from it,

he is on the high road to success
;

for the agencies of nature are

constantly at work for him, every year liberating from the soil

locked up elements of fertility. His gains may be much more

rapid than of money at legal rates of interest compounded ev^y
year, and besides this, there is no danger whatever that his bank
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of deposit will fail. Let the farmer profit by the lessons taught
in the success of the capitalist regarding the power of accumu-

lation.

And when he buys commercial manures, let him do it with a

view, not merely to larger crops for the year, but in view of the

fact that these larger crops, if rightly used, will enable him to put

on much more manure the following year, ivithout buying it,

being furnished him by the crops grown by virtue of his purchase.

Mr. Gilbert presented the following paper on

Dairy Farming—its Relation to General Farm Improvements.

Tlio keeping of cows for dairy purposes has been too much

neglected by the farmers of Maine, and the subject of dairy

farming in its advantages to the successful improvement of our

exhausted fields and neglected pastures, as well as its relation to

the renovation of the farmer's treasury, has been almost entirely

neglected by those wide awake, progressive farmers, who are

laboring for the advancement of agriculture in our State, and the

consequent improvement of the yeomanry in all that contributes

to their happiness, success, and welfare. It is true that the

Secretary of the Board called the attention of the farmers of the

State to this important subject, by very able and valuable papers
in his Reports for 1862 and 1863, but since that, as well as before,

it has received but little attention or encouragement, in the public

prints or otherwise, by our leading agriculturists. Other branches

of farming have been dwelt upon, and held up to the farmer in all

their attractive lights, but the dairy has remained in the shadow

of what must be supposed to be more attractive pictures.

I propose to consider in this paper the relation of the dairy to

successful agriculture, both in its connection with the improve-
ment ill tlie productiveness of the soil and the consequent increase

in the value and attractiveness of the farm, and in its relation to

an increase of the farmer's wealth when measured by the standard

of dollars and cents. The production of a choice article of butter,

notwithstanding that the truly "gilt-edged" article is very
attractive to the eye, and still more inviting to the palate, and the

detail of manufacturing a first-class article of cheese, will form no

part of this treatise.

It is a fact often adverted to, and one which many of the

members of this Board have referred to during this session, that
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the greater part of the farmers are not improving their farms—
that they are not laying up wealth and coining independence,

happiness, and prosperity, by deposits in that safest of all banks,

their own soils. There are individual exceptions to this sweeping

assertion, and all honor to them, for they are setting a worthy

example, and are exerting an influence as wide-spread as their

reputation. There are still others,—and their number is far too

great
—who are prospering when measured by the standard of

dollars and cents, but it is done at the expense of their farms.

They raise hay in large quantities, which is sold from the farm

and finds its way through the channels of trade to Boston and

other distant markets
; they raise large quantities of potatoes,

which, through the same channels, reach the same markets, for

which they realize seemingly remunerative prices ;
oats are grown

in large quantities, with little attention to manuring, for the

lumberman to take back into the unsettled forests. All of these

products are a sure and fatal draught on the willing soil, which

sooner or later will inevitably manifest itself in unproductive

fields, empty barns, and unhappiness and discontent in the owner,

unless an equivalent is brought back for consumption on the

farm, or manure is realized from some other source. This is not

done, nor can it ever be, to any considerable extent. It may
be laid down in emphatic words, that the true course offarmwg is

to consume what we raise, or its equivalent, on our farms, and

realize our money chiefly from the income derived from the stock

w'hich consumes the farm products, taking care at the same time

that we return to the soil all the elements which have been drawn

from it by the growing plant. In this way alone can we increase,

or even keep up the fertility of our soils.

Dairy Farming offers the most liberal income, when the system
above recommended is followed, of any special farming pursued
in this State. Especially does it recommend itself to farmers

situated at a considerable distance from populous towns or

from railroad communication. The cost of transportation is no

inconsiderable item in the consideration of the question of what

shall we raise on our farms. I will illustrate this point by a little

mathematical calculation. A team of two horses will draw one

ton, or 2000 pounds to market. If loaded with potatoes their

value at the present market price would be $23.33 ;
if with oats

the value would be $52.80 ;
if with cheese, $400.00 ;

with butter,

$800.00. Assuming the expense of the team and driver,—which
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would of course depend on the distance travelled—to be ten

dollars, and the cost of transporting a load of potatoes would be,

discarding small fractions, 42 per cent, of their value
;
of oats 20

per cent.
;
of cheese 2J per cent

;
of butter 1| per cent. If the

expense of the team was only five dollars, then the figures would

stand .21, .10, .01^, .00|. These are figures which the farmers of

large sections of the State, favored with the richest pasturage with-

in its borders, will do well to carefully consider. Of the comparative
income from the forage grown on our farms, when fed to the dairy

cow, or fed to other kinds of stock, I can speak from my oWn

experience, and from the experience of others with whom I am
conversant

;
and do not hesitate to say that it will be largely

in favor of the dair3^ This branch of farming, conducted with

reference to the production of butter and cheese, has received

more attention probably in the county which I represent, and in a

small section of an adjoining county, than in any other section

of similar extent in the State. From accurate accounts kept by

mj^self, and from figures in my possession kept by others, the

income from a cow may be put down in round numbers to be from

fifty to eighty dollars per annum, according to the season and the

market. These figures will be reached where the cows have been

kept in the manner that cows are usually kept by the common
farmer. Individual instances might be cited of course, where the

income far exceeded this, but these are the average figures of an

ordinary herd. Though they are much smaller than the amount

usually realized by the dairyman of New York, and in western

part of Massachusetts, still they are a larger amount than would

ordinarily be realized from the feed, if consumed by other kinds of

farm stock. It is the invariable testimony of those who are

engaged in it, that it is the most profitable branch of stock hus-

bandry pursued in the State, ivhen (he cash receipts alone are taken

into consideration. Then if in addition to this, we couple the fact

that we are returning to the soil the elements of fertility which

have been drawn from it in growing the crops fed out, instead of

sending them away in the form of oats, hay, and potatoes, we
shall make it duubly sure that the premises assumed are correct.

In Herkimer and Orange counties. New York, where dairy farming

receives so much attention, land is much more valuable than here ;

and shall we sa}^ that they can manufacture cheese and transport

it to the State of Maine, here to sell it for a less price than we can

afford to make it for ourselves ? Mr. Goodale says in his Report
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of 1862, that "it is a very important branch of stock husbandry,

and well deserving greater attention at the hands of the farmers

of Maine than it has yet received." He further says in 1863.

that "the extensive introduction into this State of a branch of

industry so profitable as this is at the present time, and promises

to be in the future, appears to me to be a matter of so great

importance, that it is deemed a duty to submit some further re-

marks on the subject at the present time." "There can be no

doubt that it is at the present time profitable beyond any other

branch of stock husbandry." This was said when a pound of

wool vfas worth as much as two and one-half pounds of butter.

How much more emphatically the statement may be repeated

to-day, when we consider the fact that a pound of butter or two

pounds of cheese will buy a pound of wool !

I know there is a standing objection to the dairy, viz : that it

involves too much labor. I cannot admit the force of the objec-

tion. No branch of farming can be carried on without work, and

hard work too. Admitting the fact that the manufacture of butter

and cheese requires a large outlay of labor, it does not necessarily

follow that the woman who presides over it should be overworked,

especially when we take into consideration the profits of the busi-

ness. It then becomes a source of independence and leisure. As

it is now pursued, in a small way, in connection with other duties,

it becomes a seeming burden
;
and all thoughts of increasing the

business is associated with an increase of the already overpower-

ing burden. The business is not large enough to pay for hiring,

so the diligent wife struggles on. But, in proportion as weincrease

it and make it a special business, the burden is lessened. I would

not increase woman's burdens unnecessarily, neither would I ex-

clude her from assisting in the maintenance of the family, and in

the accumulation of so much of wealth as is necessary to their

happiness.

Believing the subject is worthy of attention, and hoping some

hints have been thrown out which may be the means of inducing

farmers to give the subject careful consideration, and that by these

considerations they will be induced to put in practice the recom-

mendations herein presented, I close this brief essay.
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Mr. Wilder presented the following on

Fish Offal as Food for Sheep.

From careful observations, close calculation, and long experience

in sheep raising, I have come to the conclusion that Fish Ofial

used as food for sheep, is not only cheaper, but much superior to

any other kind of provender I have ever used.

I keep about one hundred sheep ;
have fed fish offal to them for

the last ten years ;
and I have wintered my sheep for the last

three winters on thrashed straw, with one half pound per day to

each sheep of dried fish pumice, or one pound of green (as it

shrinks one half in drying), and they came out in the spring in

much better condition than when fed on good English hay with

corn. I consider the dry pumice worth as much as corn, pound
for pound. When I have had enough to give them one half pound

per day, I have found that the weight of the fleece was increased

one quarter, and not only that, but also the carcass in a like pro-

portion ;
the weight of the fleece per head averaging from five to

seven pounds. I shear my sheep the last of March or the first of

April.

I prefer early shearing to late, for several reasons. They got rid

of the tick and suffer much less from the heat of May, and by

housing them nights and through the cold storms they become

gradually hardened, and suffer less from the inclement weather

than when sheared later in the season.

The fish offal which I use is made from herrings, caught in weirs,

seined, and dipped into boats, then taken to the press house, where

they are salted the same as for smoking ;
after which they are

cooked and the oil pressed out, leaving a pumice for which sheep

are more eager than for grain.

Mr. Thing presented the following paper on

Swine upon the Farm.

I do not know whether the Committee on Topics really thought

there was any peculiar fitness in assigning to me the subject which

they have, but I feel that they have been fortunate in their selec-

tion, for I have ever had the good fortune, or the faculty of making

myself perfectly at home among hogs.

Allow me to remark at the outset, that the animal of which I

intend to speak at this time is the sleek, smooth, long-bodied,
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deep-chested, deep-sided, ]ong-hipped, short-faced, thin-skinned,

intelligent quadruped, of thebreed known as the White Chester, or

some grade in which this blood predominates ;
and which are to be

comfortably housed at all times, with plenty of food and a dry bed

at night ;
and not the gaunt, long-legged, long-nosed, slab-sided,

thick-skinned, big-eared land sharks which in our boyhood days
were turned into the highway to shirk for themselves as best they

might, their owners taking care to ornament them with—now relic

of the past
—a hog-yoke, unless they adopted the other alternative

of tying a knot in their tail to keep them from running through the

fence.

. The subject of " Swine upon the Farm," is necessarily connected

with all the branches that go to make up what is known as "mixed

husbandly," for without manure we can do nothing at farming in

Kennebec county in any direction
;
and unless we keep hogs I

know not how we are to have the big piles of rich and valuable

compost which we now have
;
and I know not how we can profit-

ably keep hogs unless we also keep cows, upon the skimmed milk

of which we almost wholly keep our hogs through the summer.

We certainly cannot keep cows unless we cut hay, and we in Ken-

nebec county have not learned to raise hay to any considerable

extent, without plowing up our mowing fields as often as they fail

or "runout," and manuring and re-seeding them. So it would

seem that the hog, in a large portion of our State, is like the negro
in American politics, irrepressible. That being the case, it becomes

alike our duty and our interest to make him pay the best possible

price for his board and lodging, or in other words, the greatest net

profit on the investment, and the man who owns one of the old

worn-out farms of Kennebec, and cannot make it pay 7 3-10 inter-

est may make up his mind that farming is not his forte.

I would have the farmer who keeps four or five good cows, com-

mence the spring with two, which have been wintered, both of them

breeding sows. I would have him sell all the pigs he raises except

two barrows, to fat and kill in the fall or early winter, and two

sows to keep over. I would have all the pens and yards securely

covered from the rain, with a tight floor, stone if possible. I would

have a surface of about 500 feet, with the floor slanting, the side

where the feeding troughs are being about a foot and a half higher

than the other, so as the more easily to keep them free from dirt.

About ten days before planting corn, or rather before the manure

is to be used, I would have it thrown out into piles, mixing in a
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good sprinkling' of plaster while being thrown out, and about four

ox-cart loads of muck, loam or sods, immediately spread over the

pens as a basis for next year's compost heap. I would have the

litter from the calf-pen, the cobs from the corn-barn, about one

week's accumulation from the horse stalls, and a peck of plaster
mixed with it as it is put in the pen. Now we have the receptacle

prepared which is to receive everything found upon the farm not

fit to be put anywhere else. I may bo pardoned for going into

detail in the matter of- ingredients, for until one is initiated, he will

hardly perceive the tithe of what may be converted into valuable

manure, and at the same time be got rid of, in many instances, as

a nuisance. This pen is to receive all the horse manure made

through the summer, which in these days of horse mowers and

reapers is considerable, Very nearly over the place where the

horse manui'c is thrown in, is to be situated the privy, under which

is to be thrown every day one quart of leached ashes, or dry if you
have them, and a small handful of plaster. Once a week the whole

is to be spread over the pen and a slight sprinkling of plaster

thrown over it. Each day it is to receive all the slops from the

house not good enough to put in the swill tub, all the water with

which soap has been used, all the refuse pork or beef brine, all the

whey which the hogs do not eat, all the water used for soaking
butter firkins, all the weeds growing about the buildings, all the

accumulations in the corners of the garden and dooryard from the

shade trees and other sources, all the cleanings and sweepings
from the barn when it is cleared up for haying, all the wool and

woolen rags good for nothing else, all the refuse from the vegeta-
ble cellar, all the brakes and bog onions that can be profitably
mowed in the pastures, and in addition to all this, enough of dr^^

muck, or loam, or scrapings from the forest are to be thrown in

during the summer to keep the whole just as dry as it can be and

not heat. Just before winter sets in I would have the whole taken

to the field where it is to be used the following spring, closely piled

up and sprinkled with plaster.

Then immediately put in two loads of loam or muck and two
loads of leaves, all the horse manure during the winter, together
with the slops and privy as before. In the spring throw out the

same long enough before using to have it heat enough to make

fine, and put it, together with what Avas hauled out in the foil, into

the hill for corn, or spread it for roots.

I have said nothing as yet about pork, and it may be needless to
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do SO, for if any one having- more tillage than manure will faith-

fully follow out the ideas and directions herein set forth he will not

need to ask any one whether it pays to keep swine, for the fifteen

cords of manure would be cheap at almost any price.

I would have the two old hogs kept well all the time, and have

them ready to sell during the month of October, when they should

weigh from six to seven hundred, often more. The two barrow

pigs I would have kept until the weather is cool enough to freeze

up the lean part for winter use, when I would have them killed

and salted for the family. All that is not salted I would have

eaten at home, always remembering to give a piece to the poor

neighbor, and to the minister. If you do not want to eat the salt

pork sell it next summer and kill a fat wether to get hay on.

Having hauled out our manure and killed our pork, let us now
for a moment look at it in its financial aspect, remembering that

there are in Maine 70,000 swine, probably, there having been in

1860 nearly 58,000. If each of these manufactured two cords of

compost—and they ought to make three—it would equal the sum
of $100,000 at five dollars per cord. But it is not with aggregates
that I have to do at this time, but items and details. We will say

nothing of the two store pigs, as they are to be kept as a perma-
nent capital. If we have four or five good cows, the milk, together
with the swill from the house, the weeds from the garden and

yards, together with two bushels of cheap potatoes per week, will

keep them all till the middle of August, and keep them growing.
The potatoes should be boiled and put in a large tub while hot, in

which all the swill is to be kept. From the middle of August to

the middle of October, the two old ones will need, in addition to

the swill, two quarts of sound Northern corn meal, scalded, night
and morning. This will fit them for the butcher by the middle of

October. Now put the two pigs to be killed by themselves, and

give them all the good feed they will eat, till pretty well into

December, when they are to be killed. After these are put by
themselves the others are to be kept on slops. Now for the

result :

Dr.

Interest on $40 capital $2.40

Milk, 75 days to middle of August 30.00

20 bushels small and poor potatoes to same time, at 40 cts. 8.00

8 bushels of corn to middle of October 12.00

Feed for the four pigs and swill for the old ones same time 15.00
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To fat pigs to middle of December $20.00

To store pigs the remainder of the year 24.00

Labor 30.00

4 cords horse manure at $4 16.00

10 bushels ashes at 10 cents 1.00

2 bushels plaster 1 .20

$159.60

Cr.

15 cords manure at |5 tS.OO

2 old hogs sold, 650 pounds at 12^ cents 81.25

2 pigs for home use, 450 pounds at 12| cents 56.25

Pigs sold, estimated six at $2.50 15.00

$227.50

Deduct 159.60

Leaving balance in favor of swine $61.10

I am aware that gentlemen with large incomes may look upon

the above as a small matter for so much time and trouble. But it

is quite an object for a Maine farmer to get fifteen cords of good

dressing even by paying for it, and it is worth something to get

rid of all the rubbish of which it is composed."

In the discussion which followed the reading of the foregoing

paper, Mr. Thing, in reply to a question, said, that he found the

manure from the hog pen more free from weed seeds, than any
other which he made on his farm. Also, that for use in his own

family, he much jDreferred pork from swine not older than six or

eight months.

Mr. Gilbert, from his own experience, did not entertain so high
an opinion of the value of the Chester breed as the writer of the

report. The pork packers at Lcwiston also held that, while

Chester pork is thick on the back, it rapidly fell off on the sides,

and furnishes less clear pork than the Suffolk.

Much difference of opinion appeared to exist among the mem-

bers regarding the comparative merits of the various breeds
;
and

that it was useless for the Board to recommend one breed as

superior to all others, for the same reasons as exist with regard to

other farm animals, since locations and surroundings and circum-

stancies vary as they do in a State of large geographical
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magnitude, it was impossible to succeed equally well, everywhere,
with any one kind.

Mr. Gilbert said he would not put hog-s to work over what was

already good manure, as that from horses, &c., as frequently done,

but would supply them with raw materials which needed con-

version into manure, such as muck from the swamp, turfs from

roadsides, and the like. He would also retain it under cover

during the summer, and not apply to the land until a year old at

least, and well decomposed.
Mr. Wilder, said that great deterioration was generally suffered,

and would be with any breed, however good it might be, by breed-

ing from too young sows. They should attain maturity before

breeding, if we would retain the desirable properties of health,

thrift and profit.

Mr. Calvin Chamberlain presented a highly interesting and in-

sti'uctive paper on the present status and future promise of Forests

in the several counties
; embracing their influence on climate and

productiveness, the present and prospective market value of their

growth, together with other topics of impox'tance in the same con-

nection. The paper received several readings, was discussed at

some length, and resulted in the appointment of a committee

charged to present the subject to the Legislature then in session
;

and to ask for the enactment of a statute encouraging the growth
and cultivation of forest trees.

The following Memorial, shortly after drawn up by Mr. Chamber-

lain, and presented by the Secretary, in accordance with the unani-

mous wish of the Board, embraces in a somewhat condensed form,

most of the facts and arguments set forth in the paper before men-

tioned, and is earnestly commended to the thoughtful consideration

of the whole people of Maine, as well as to their Representatives
in Legislature assembled :

To the House of Representatives in Legislature assembled :

ThelVIaine Board of Agriculture at its meeting in Jan. 1869, ap-

pointed the undersigned a Committee to present to the Legislature
the subject of Forests

;
and to suggest the expediency of inaugurat-

ing a State policy encouraging the preserVation and production of

forest trees
;
and also to call the attention of the Congress of the

United States to the same subject.

In obedience to these instructions we here present concisely, and

6
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with the utmost degree of brevity consistent with the magnitude
of the subject, some leading considerations, which will commend

themselves to your attention, in the following

MEMOEIAL :

Man, in all ages and in all countries, has been a wasting agent,

rather than an aid or conservatory of nature in fitting the earth for

his continuous occupancy. Not the least of the evidences showing
the progress of man in the present era, is his ability and his desire

to examine the physical conditions of the habitable portions of the

earth, and to estimate the past and present efiects of his own

labors as they have contributed to those conditions. As man has

increased in the numbers of his kind, and extended his agricultural

and pastoral industry, he has of necessity encroached upon the

forests which once covered the greater part of the earth's surface

otherwise adapted to his occupation. The removal of the woods

has been attended with consequences so vast and varied, that the

importance of human life as a transforming power is clearly seen

in the changed conditions of soil and local climate. Countries

once densely peopled are now waste deserts. These extreme

changes of condition, we have now much reason to believe, were

the slow but sure results of man's own improvidence.

When we look at the multitude and extent of architectural ruins,

and of decayed works of internal improvement, that show a once

dense population over the present thinly inhabited districts of

western Asia, northern Africa, and southern Europe, we may

apply to this vast region our present theory of cause and efiect,

and see in the gradual waste of natural forests, a coi'responding

change in climate—a decrease of humidity, and as a consequent, a

diminished productiveness of soil. These physical changes in this

garden of the world were extended over vast epochs of time, and

the high civilization there attained, the perfected state of science

and art, conceived and executed the most gigantic works of irri-

gation, by which the mountain streams for a time contributed to

man's prolonged occupancy of these fair fields. If we compare

the present physical condition of these countries with the descrip-

tion of them by the ancient historians and geographers, we see

the luxuriant harvests of cereals that waved on every field from

the Rhine to the Nile, the vine-clad hill sides of Syria, Greece and

Italy, the olives of Spain, the domestic animals known to ancient

husbandry,
—all these, the spontaneous or naturalized products of
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these fair climes, the cumulations of centuries of persevering

labor,—all this wealth, has in extensive districts been surrendered

to hopeless desolation, or at least to a great reduction in both pro-

ductiveness and population. The forests have disappeared from

the mountains, the vegetable earth accumulated through untold

ages, the soil of the mountain pastures are washed away ;
the

once irrigated meadows and fields are waste and unproductive,

because the reservoirs and the springs that fed them are dried up ;

rivers famous in history have shrunk to brooks, and the trees that

protected their banks are gone ;
the rivulets have ceased to exist

in summer, and in winter they are torrents of terrible force. The

decay of these once rich and flourishing countries, is mainly the

result of man's ignorant disregard of the laws of nature. He may
for a time struggle against oppression and the destructive forces

of inorganic nature
;
but after a shorter or a longer contest, he

yields the fields he has won from primeval nature, to fall into a

dry and barren wilderness.

The evils of man's abuse have been perpetuated and extended

to later times, and it is but recently that, in some parts of Europe,

public attention has been awakened to the necessity of restoring

the disturbed hai'monies of nature, whose well-balanced influences

are so propitious to all her organic offspring, of repaying to our

mother the debt which the prodigality of former generations has

imposed upon their successors.

We propose to present this subject only in the two-fold aspect

of the intrinsic value .of forests as wood and timber, and the con-

servative influences of trees on climate.

No country possessed by a civilized people, has ever been seen^
to preserve for any considerable time a proper proportion of its

surface in forest growth. It is but the work of an hour to destroy

a tree, that has been reared by the patient labor of centuries. The

motives for such destruction are almost innumerable
;

and the

objects of the restoration are equally numerous
;
but unfortunately

they have generally been considered as beyond the province of

governments and the power of the masses. The condition of the

forests of Europe is much the same in each of the countries, with

perhaps the single exception of Norway. An inquiry concerning
one is equivalent to an inspection of the whole. In 1750, France

had by estimate forty-two million acres,—about 32 per cent, of the

whole country in forests. In 1860 they were reduced below twenty
million acres. It is now estimated that the proportion in 1Y50 was
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not too great for pormaueut maintenance. During this period of

waste, France neither exported manufuctured wood or rough tim-

ber, nor derived important collateral advantages of any sort from

the destruction of her forests
;
but on the contrary, during a portion

of that period she drew largely from the forests of other countries,

in timber for naval and other purposes. Active measures are now
in progress in France for the restoration of the forests. The gov-
ernments and the people in' other countries of Europe, are more or

less engaged in the same work.

The subject of American forests is suggested here as of primary

importance,
—the first to be considered by the National and State

governirients,
—tlie first to occupy the attention of all the people

of these States, after the immediate provision of food and clothing.

We are destined soon to bo startled by the unpleasant fact that a

famine for wood is upon us, unless immediate measures are adopted

whereby the supply may be increased, and the destruction of what

remains diminished. Coal and peat may and should be substituted

for wood, as fuel, but for a vast number of purposes in the me-

chanic arts there is nothing yet that will take the place of wood.

This fact gives to the subject a grave importance, and when we note

the constantly increasing value of wood and lumber, the grounds
for serious apprehension seem to be substantial. A circular

issued in the name of the Board of Agriculture, in May 1 868,

served to disclose the fact, that wood lands in the well settled por-

tions (jf this State have advanced in value in the last ten years
fiDiii fifty to two hundred per cent. \V"ood, as fuel, has advanced

ill about the same ratio; and lumber very uniformly about one

hundred per cent. After making allowance for our depreciated

standard of money value, there remains a fact to be accounted for

only on the basis of short supply. The probabilities of demand
and supply in the next ten or twenty years, favor a farther advance

in prices. Very little wood has been planted or encouraged to

grow on lanWs tluit have purposely been cleared for other crops.

Other important facts have been disclosed in the pursuit of this

iiKjiiiry. That the county of Androscoggin retained in wood in

185!) only 38 per cent, of its entire area, and tlio county of

Sagadahoc only 39 per cent. Some other counties were reduced

in their percentage of unimproved lands nearly as low. Since 1859

till' extension of manufactures and increase of population, particu-

lurly ill Androscoggin, has seriously reduced the area of wood

lands, and many towns are now ncsarly cleared of trees. Estimates
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carefully made in several countries of Europe, determine the proper

proportion of permanent wooded surface to the entire area at 20 to

40 per cent., varying with the physicial features of the country,

and the humidity of the amosphere as affected by neighboring

water surfaces. It is proper to remark here, that these estimates

are based more on the facts that will be presented under our

second view of the subject, than on any calculation that the annual

growth of such forests will be equal to a liberal supply of wood

and timber for the crowded population of those countries.

Wo here give it as our opinion, sustained by the best informed

minds, that our whole country should have in permanent wooded

surface 40 per cent, of its area, and that very generally diflused

over the States, to ensure best results. It will thus be seen that

Maine, in extensive districts, has already reduced her wooded

surface below a just standard.

But this subject is a National one, and can only be treated to

satisfactory results by harmonious concert of action between the

several States.

Among the things that are fundamental to a nation's material

growth and prosperity may be named cheap bread, cheap houses,

cheap fuel and cheap transportation.

"A nation which produces the raw material for every species of

manufactures and commerce,—whose people provide their own

houses,. and raise all they consume,—which can move its people,

its products and manufactures, quickly and cheaply, is in a condi-

tion to establish the most complete division of labor, and to give
to every person the result of his or her abilities, energy and skill.

Such a nation must prosper. Its people will save and accumulate

from their respective earnings ;
and this subject of wood enters

largely and constantly into each one of these great departments of

industry and living."

The older portions of our country are now drawing their

supplies of lumber from the newer States. The States of Michigan,
Wisconsin and Minnesota, are sending their pine, oak, black wal-

nut, and other valuable woods to the Atlantic and the Gulf

sea-board, in values of tens of millions, for domestic consumption
and the supply of foreign nations. France depends very much on

the forests of the United States for her ship-timber ;
and the

timber getters are constantly at work for French agents, cutting
down the yellow pines in the south, while in the north white pine

deck-plank enough to cover the decks of fifty ships, has been
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sliipped from Sagiuaw in Michig-an, to Havre in France, in one

year. It has been well said, that our white oak and yellow pine

forests are ravaged by everybody for indiscriminate purposes.
" From navy yards to cooper shops, from railroads to street alleys,

and from bridge building to shingle making, there is no quarter

given to the oak and no peace to the pine." The white pine and

other resinous trees, the ash, hickory, chestnut, and other timber

trees of the north, are beset wherever they exist, and are fast

melting away, with little or no thouglit for their renewal in kind,

or for young trees of any sort to take their places.

Within the ten years from 1850 to 1860, more than fifty millions

of acres in our whole country was brought under cultivation.

All(>wing one-fifth to be prairie and destitute of wood, and we have

remaining an area equal twice that of Maine, or thirteen thousand

three hundred and thirty-three acres of woodland permanently

alienated from timber growing, for each of three hundred working

days for each year, during those ten years.

Increasing population swells these evils. Between 1850 and

1860 our population increased 8,080,185, or 35.59 per cent. It is

now supposed to be advancing one million annually. While the

increase in manufactured lumber, for home consumption and

exportation, was $31,390,310 in 1860 over that of 1850, or 63.09

per cent. This shows that the demand for timber, notwithstanding

the vast increase in the use of iron, brick and stone, increases

each year with the advance of the nation in age and wealth.

If for twenty years to come the demand for lumber shall advance

in the same ratio to the population as in the past twenty, more than

two hundred millions of dollars' worth of American sawed lumber-

will be needed each year ;
and the same ratio in the increase

of population, which has called the fifty millions of acres into use

in ten years, will then be calling it in at the rate of more than one

hundred millions of acres each ten years. Our native-born and

foreign population will have farms, lots and houses, fences,

furniture, vehicles and agricultural implements ;
but every year

they will be impoverishing the United States more and more of her

lumber, and all these things will demand a higher price.

The State of New York, which has furnished more lumber than

any other State, as long ago as 1850 reached the maximum of its

ability to furnish it. That State from 1850 to 1860 increased her

population 183,341, while with the enhanced price of lumber, she

diminished her supply almost one million of dollars each year.
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One of the most cunningly devised schemes ever invented by
the master of mischief to waste the entire timber of a country in

one generation, was that to relieve the country people of that State

from the burthen of keeping their common clay roads in repair, by

chartering companies to build upo.n them plank roads to the extent

of thousands of miles. The loss to the State through this means,

that will never be restored, is ten thousand fold greater than all

resultant advantages.

In our own country the dwellings of twenty-five millions of

people are chiefly made of wood, and in the world there may be six

hundred millions who dwell in wooden habitations. When we look

at this perishable material, as it enters into the construction of the

out-buildings of Americans, and think of its amount, then of the

fences of the country, which cost more in material and in labor

than all the buildings on farms, added to that of all the villages

and cities, and take into the account that all this wood is destined

to decay sooner or later, or be burned up,
—fix all this in mind,

and we have made one point in illustration. The evils of past

destruction are now experienced in all our cities and large towns—
and the broad country may not be left out of the account—in the

great increase of cost of fuel, and in the price of lumber and tim-

ber. High rates of fares and freight charges on our lines of travel,

result in the main from the increased cost of building steamboats

and railroads, and running them.

Railroads are enormous consumers, of recent introduction. The

sixty thousand miles now in use or soon to be completed, demand

an almost incalculable amount of wood. With 2,500 ties or

sleepers to a mile, these roads require one hundred and fifty

millions
;
and these ties decay and require renewal in about five

years. This vast number causes the destruction of a nearly equal

number of incipient timber trees—for they are usually cut when

of a size suitable for only one or two sleepers.

The lumber used in fencing these roads, in building bridges,

depots and cars, is quite an item to be added to former consump-
tion. Then of the fuel ! It is estimated that the distance run

each day by trains on all the roads is 308,000 miles. Each engine

with an ordinary train consumes about one and three-fourths cords

of wood for every twenty-five miles. This gives a daily consump-
tion of wood for this purpose alone of 21,560 cords, or six and

one-half million cords annually. Telegraph poles are a recent item
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in demand. It will require half a million trees annually to sup^Dly

the decay on the lines now in use.

The late civil war caused the destruction of much wood in all

the region of conflict. It was cut for fuel, for fortifications, to

hinder the movements of opposing forces, and to open the country

for military operations. Costly railroads with their bridges and

buildings were burned,—towns and farm buildings shared the

same fate. Some of the finest parts of Virginia are laid waste to a

degree such as to offer no attractions to immigrants.

In their haste to bring land under cultivation, men cut and

burn large tracts of magnificent forests, while they could, with

great advantage to the crops and the general health and beauty of

the country, leave every field or every farm with a belt of timber

surrounding it. Much land in Maine and other States has been

cleared, which should have remained permanently in wood, by
reason of rocks and other obstructions—worth just nothing as

cleared land—in locations where the wood, if spared, would have

attained a permanent value of one hundred dollars per acre.

There are several kinds of trees indigenous to these eastern

States, that now are, and must contin\ie to be far more valuable

in the arts than for fuel alone. The oak, hickory, and ash, in

particular, for purposes of carriage building, and for farm-tools,

implements and machines, are admitted to be superior to the

timbers of any other country ;
and the care and culture of these

trees might in time give our country the markets of the world in

these departments of manufacture.

Taking a comprehensive view of American forests, we find in

California no wood for a lever or a pick-handle, better in quality

than a pine limb. In the whole western half of our country no

timber is grown suitable to make a carriage, a wheelbarrow, or

any kind of farm implement. All these are supplied from the East.

As population spreads over our vast possessions lying west of the

Mississippi, and railroads are built through them, the one great

impediment to prospei'ity will be the want of trees. All the siir-

plus of timber now on the Pacific slope, and in Texas, will soon be

wanted on those vast plains. East of the Mississippi are the

prairie States, and now other considerable districts of country with

no wood to spare. The available forests now remaining to furnish

all the wood of commerce, are embraced in a few of the States.

Having in this cursory manner passed in review the general

subject of trees, it remains to us to consider in the second place
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the influences they exert on climate. Climate is made up of deli-

cate and nicely adjusted elements, subject to disturbance through

various causes. Our summers, that preserve a genial temperature

from April to October, maturing' the crops of the field, often run

on the verge of destruction to those crops. A slight increase of

a disturbing power among the elements would lay waste the labors

of the husbandman—and this increase may be wrought by the acts

of man himself.

The atmosphere at all times contains vapor of water that is

being constantly raised by the process of evaporation from land

and water surfaces. This vapor
—

usually about fourteen parts in

one thousand—is perpetually changing in amount and proportion,

and is almost always below the quantity that the atmosphere at

its existioig temperature is capable of sustaining. This circum-

stance causes wet bodies soon to become dry, and the surface of

the soil, though saturated with moisture, soon to become dusty.

Upon variations in the quantity of moisture present in the

atmosphere, the peculiarities of climate mainly depend. The

frequency of rain, and other phenomena of the highest interest

and importance, are greatly influenced by it. Evaporation

from moist surfaces is hastened by a breeze, and very much

increased by a strong wind. The evaporation must depend

on the nature of the surface
;
and is less from naked earth than

from water surface. Experiments in this department of physical

science, being much more easily and simply conducted upon water

than upon other evaporating surfaces, we find most observers, so

far, confining themselves to the simplest form of such observa-

tions. This is to be regretted ;
and the present national interest

attaching to this inquiry, should stimulate our scientific schools to

enter at once upon such a series of observations as may result in a

more thorough understanding of the whole subject than has hither-

to been reached. Such observations promise to be practically

useful, if continued through successive years in a primitive country

where the forests are being rapidly removed, and we fear we

have very little of country exempt from such changes, where any

great number of trees are remaining. In this field of inquiry we

are, at best, dealing with rather intractable elements. Some ex-

periments indicate that evaporation from the moist earth may be

from one-tenth to one-sixth of that from water. Other experi-

ments show that land, with the trees or other vegetables growing

upon it, emits considerable more vapor than the same space covered
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with water. Evaporation from the leaves of plants is very con-

siderable
;
some vegetables transmitting- more than half their

own weight daily. We are now very far from absolute knowledge
in this direction, and possibly at our best estate may not be

materially wiser. The observed phenomena on a few square or

cubic yards of earth must be insufficient data from which to reason

upon the meteorology of a State. It is safe to say that no one can

now tell what percentage of precipitation is evaporated ;
what

carried down to the sea by superficial channels
;
what absorbed by

the ground and carried ofi" by subterranean conduits
;
what drawn

from the earth or the air by a given extent of forest, of short pas-
ture vegetation, of tall meadow grass, or a crop of cereals or any
other farm product ;

what given out again by surfaces so covered,

or by bare ground of various textures and composition, under dif-

ferent conditions of atmospheric temperature, pressure, and humid-

ity ;
or wh.at is the amount of evaporation from water, ice, or

snow, under the varying exposures to which they are subjected in

actual nature. But divesting the subject of the labyrinth of diffi-

culties with which it seems beset, there are seen some simple facts

that are of interest in this connection.

The subject matter of aqueous downfall, evaporation, and the

excess of the former, so far as it retires by superficial channels—
representing the water-power of the State—will probably be

treated at length in the Eeport of the Hydrographic Survey. It is

not within the scope of our present efibrt, to trench farther upon
this ground than is necessary to elucidate the few and simple

positions that follow.

From observations made near Philadelphia, the amount evapo-
rated from water surface in one year was 32.88 inches. The

amount deposited as rain and snow in the same year, 43.19 inches.

During the summer months of the same year, 18.62 inches evapo-

rated, and but 8.03 inches deposited. At Ogde'nsburg, N. Y., in

one year, 19.94 inches were evaporated in the summer months,
and for the year, 49.31 inches. At Syracuse, N. Y., in one year
23.53 were evaporated in the summer, and 50.20 inches during the

year. At Salem, Mass., as the result of extended observations,

the annual evaporation amounted to 56 inches
;

and the same

result is reported from Cambridge. From many calculations made

at Baltimore, the average evaporation for the summer is 19.91

inches—about twice as much as the rain-fall in the same time.

Observations made at the Agricultural College of Michigan, for
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1865, for March ISth to Nov. 14th—8 months—give 25.35 inches

rain-fall, and 30.85 inches evaporation. For 1866, rain-fall for 8

months 29.18 inches, evaporation 32.03 inches. Observations

made at Milwaukee, Wisconsin, extending through five years, and

taken from March 15th to Nov. 14th—8 months of each year, the

average rain 23.61 inches, while the average evaporation for the

same period was 32.58 inches. In the open country where drying

winds prevail and much land is exposed by tillage, evaporation

may take place to the extent of three-fourths of the rain-fall

throughout the year, or more than twice that fall for the entire

summer. Hence the value of forests as arresters of evaporation,

or as bai-riers against the sweep of drying winds, becomes obvious.

Observations near London, England, show a mean evaporation

of 19.11 inches; and at Manchester of 25 inches. "The chief

cause of the difference in dryness between the United States and

England, may be found in the. fact that the humidity is there borne

from the ocean, while the .prevailing west winds bear our land

moisture away from us towards the sea, drying us, instead of

increasing our store of vapor."

Researches into the phenomena of heat have disclosed the extra-

ordinary fact that vapor of water is opaque to the rays of heat of

low intensity, such as that which proceeds from the soil and from

plants by night ;
in other words, that the heat of the earth cannot

be i-adiated or projected towards the sky, if there exists in the

air above the spot observed a large proportion of aqueous vapor.

Through pure, dry air, the heat may pass off as readily as if no

air there existed. It has been calculated that of the heat radiated

from the earth's surface, warmed by the sun's rays, one-tenth is

intercepted by the aqueous vapor within ten feet of its surface.

Hence the powerful influence of moist air upon climate. Like a

covering of glass, it allows the sun's rays to reach the earth, but

prevents, to a great extent, the loss by radiation of the heat thus

communicated. In accordance with this theory, is the fact that

the withdrawal of the sun from any region over which the atmos-

phere is dry, is followed by quick refrigeration. On the elevated

plains of central Asia, "the winters are rendered almost unendur-

able from an uninterrupted outward radiation, unimpeded by

aqueous vapor."

Professor Tyndallsays, "The removal for a single summer night

of the aqueous vapor from the atmosphere that covers England,

would be attended by the destruction of every plant which a freez-
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ing- temperature would kill." In the torrid desert of Africa, where

it has been said, "The soil is fire, and the wind is flame," the

refrigeration at night is painful to bear, so that ice is sometimes

formed there. Wherever the air is dry the daily rang'e of temper-
ature will be very great. A traveller in Spain relates, that in the

valley of Grenada, where the trees have all been destroyed, the

heat by day in the sun's rays was oppressive, while the hoar frost

was lying white in the shade. Allusions to the same law are found

in an ancient writing, where the Hebrew shepherd while tending
the flock of Laban, experienced great hardship through drought by

day and frosts by night, sleep departed from his eyes. The desert

and mountainous regions of our own country illustrate these phe-
nomena of radiation. In the mountain valleys along the Pacific

railroad, the thermometer may stand at 90° in the afternoon, and

at night fall below the freezing point. Near Salt Lake, Utah, it is

difficult to grow Indian corn, though the mean temperature is ten

degrees above that of Maine. The local cooling at night, and the

higher heats by day are both unfavorable to the crop. Men who
have been extensively engaged in making hay in the elevated val-

leys of California, assure us that they have had their filled water-

pail frozen over by night, so that by keeping it in the shade the

ice remained through the following day. These facts are impor-
tant as applicable in the future to human comfort. A close con-

nection exists between diminution of humidity and reduction of

temperature ;
and the remedy, if any, is in protection from influ-

ences causing excessive dryness. A remedy applicable to wide

areas of northern territory where low temperatures occur unsea-

sonably, through the precipitate descent of cold air from the high

region of the atmosphere, may not be found
;
but in the regions

where the extremes are not so great, where they just border on

the freezing temperature, they may be applied with much promise
of success. The principal cauge operating around and above us,

producing excessive dryness in the atmosphere and in the soil, is

the westerly wind, which alone is competent to reduce the amount

of vapor in the air, and to render it incapable of preventing the

escape of heat absolved by the earth during the day.
On the Pacific coast the prevalence of westerly winds gives a

great uniformity to the temperature, and the most of the rain

comes from that quarter. These winds bear their moisture up the

slopes of the mountains, where it is condensed into clouds, and is

deposited as rain and snow
;
so that as they pass eastward they
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are dry winds, and must so continue over the desert region which

spreads out towards the Mississippi. These conclusions are so

well established, that it has long been remarked of the northern

Atlantic States,
" so long as the westerly winds continue to blow

in winter, there is no cessation to your cold
;
and so long as they

continue to blow in a broad, regular stream in summer, there is no ,

end to your drougl^t."

Our only protection from the baneful influences of this great dry-

ing agent
—the westerly wind, is in ample and systematic planting

of evergreen trees on the cold sides of our fields, orchards and

gardens generally.

The success that has ever attended the introduction of such im-

provements, both in Europe and America, places the matter at

once above and beyond all questions of practicability and ex-

pediency..

The action of the forest, considered merely as a mechanical shel-

ter to grounds lying to the leeward of it, would seem to be an

influence of too restricted a character to deserve much notice,

were it not for the multitude of facts that concur to show its im-

portance as an element in local climate. A writer from Belgium

may be quoted in point : "A spectator placed on the famous bell-

tower of the cathedral of Antwerp, saw, not long since, on the

opposite side of the Schelde only a vast desert plain ;
now he sees

a forest, the limits of which are confounded with the horizon.

Let him enter within its shade. The supposed forest is but a

system of regular rows of trees, the oldest of which is not forty

years of age. These plantations have ameliorated the climate

which had doomed to sterility the soil where they are planted.

While the tempest is violently agitating their tops, the air a

little below is still, and sands far more barren than the plateau of

La Hague have been transformed, under their protection, into fer-

'tile fields."

A decline in fruit products in Maine has been apparent for a con-

siderable time. Other farm crops are seemingly in a decline also.

Potatoes, oats, and wheat, now rarely give such crops as they did

thirty or forty years ago. Fruit trees take on diseases, apples

become scabbed and distorted
; pears often knotty, cracked, and

extremely perverse, plum and cherry trees forget former habits and

old friendships, blight and rust and insect destroyers ai;e every-

where. The farmer's crops are invaded from all sides. The cry of

local exhaustion of the elements in the soil, negligent culture, and
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a long chapter of local complaints fail to account for any portion

of the difficulty. In the newer States, where the settlement has

been more rapid, similar changes ai'e noted. The States of Ohio

and Michigan, in particular, originally most admirably wooded,

have had a growth so rapid as to work great physical changes in

a single life time. In such a field for observation, correct theories

and conclusions can hardly fail to be reached Deterioration in

fruits and other crops, through climatic causes in those States, is

now clearly shown as being intimately connected with the removal

of their magnificent forests. Recent changes in our local climate

are doubtless somewhat influenced by the general change ex-

perienced in the western States. A severe summer drought over

the valley of the Ohio must affect the humidity of the winds pass-

ing thence to the Atlantic. From Ohio we have dreary accounts of

recent climatic changes, working defeat to the intent of the hus-

bandman, and involving the country in losses innumerable and

almost incalculable. Fruits that once grew everywhere abundant-

ly and of the greatest excellence, have failed almost entirely,-

destructive floods and desolating droughts are items of annual

record.

We find this subject of climate so ably and thoroughly presented

and discussed by Professor Kedzie, of the Michigan Agricultural

College, that no better service can be rendered the American peo-

ple than to give broadest circulation to every sentence he has

so thoughtfully and forcibly uttered. Extended quotations from

that gentleman will give a clearer view of the points we desire to

bring out, than any other matter or facts within our reach
;
and

for the liberty wc take, we feel that no apology is due to any party

but the Hon. Doctor himself. In an address before the Livingston

County Agricultural Society, in 1867, on " The influence of Forest

Trees on Agriculture," Prof. Kedzie says :

" You remember how

Ohio was deluged with rain last fall—large districts flooded, vast

quantities of corn and other grain washed away ;
flocks and herds

drowned, railroads submerged, while at the same time the New

England States were parched and dry. How is it this year ? A

despatch from Cincinnati, Sept. 21ih, says :

' The weather con-

tinues dry. The reports regarding the corn and potato crops are

even more discouraging. Farmers are selling off' their stock as

fast as possible. Water is very scarce.' In northern Ohio, 'The

pastures are heaps of dust, and an examination of the ground and

its contents in a potato patch, would hardly reveal the kind of
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crop planted.' Sandusk}^, Sept. 30, 'Never before in the memory
of the living, has northern Ohio suffered from such a terrible

drouth as is now prevailing. For nearly three months, hardly

anything to be called a shower has fallen. Cisterns long since

went dry, and now nine-tenths of the wells are nearly exhausted.

For nineteen miles back from the shore people depend upon the

lake for water. The great drouth reaches from Rochester, New
York, in a belt 200 miles in width, to central Iowa. At present
there is no prospect of relief,' Elmira, N. Y.,

' Pastures are an utter

failure, and cows are rapidly drjang up on hay, which is fed out to

them as though it were mid-winter. Wells are dry, and the beds

of streams, instead of flowing water, show yellow belts of burning
sand.' Pass on east of the Hudson, where the drouth was
' master of the situation' last year, and now the country is wasted

and destroyed by exti-aordinary floods—the Connecticut river

rising ten feet in one day.
' What shall we conclude in regard to

such fluctuations and irregularities in the distribution ofthe rainfall ?

No reasonable person will deny that for all these changed mani-

festations of natural effects, there has been a corresponding change
of natural causes

;
and it becomes us to inquire whether this

derangement has arisen from circumstances within the control of

man, and hence capable of a remedy, or whether they arise from

causes beyond his control, and to whose effects he must submit

with patient endurance, because they are remediless.'" "The
rainfall of any region is influenced by a variety of causes

;
the

nature and direction of its prevailing winds, the influence of

mountain ranges, &c.
;
but a cause which is very marked in its

influence and which is also within the control of man, is forest

growth. When we see how rapidly these forests have disappeared
under the hand of the woodman, and how steadily the climate of

the United States has changed with the disappearance of the

forest, have we not good reason to suspect that man's own hand
has drawn down these evils upon himself?

If by this thoughtless destruction of this barrier against the

fickleness of the weather, we have laid ourselves open to the

operation of causes whose disastrous effects we are only beginning
to experience, is it not time to pause and consider whether we
have not gone as far in this destructive process as is safe, and

whether a wise prudence in regard to the future does not warn us

to stay our hand ?"
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We can obtain a better conception of the beneficial actions of

forests upon climate, by considering- the condition of a portion of

our country almost destitute of them. An observing traveller

writes to Prof. Kedzie as follows: "I am greatly interested in

your report on forest trees and their influence on climate, especially

as it explains much that I saw and experienced on the great plains

lying east of the Rocky Mountains. While riding over these vast

plains without a tree or bush, the heat by day was almost

unendurable, yet the cold at night was excessive, so that we
could not sleep unless wrapped in blankets and buffalo robes. This

vast region, scorched by the sun by day, and chilled by excessive

radiation at night, the abode of countless swarms of grasshoppers,

can never be the permanent home of civilized man until he can

protect himself and mitigate the excesses of the climate by plant-

ing trees."

"
It was a question with me whether it was possible to cause

trees to grow at all, but as I came upon the bluffs back of

Nebraska City, I there found the problem solved, for I there found

a vigorous grove formed by planting the locust and cotton-wood,

and then I became convinced that these vast and desolate plains

would some day be the happy home of millions yet to be." "
I

returned from Fort Laramie on horseback, and went directly across

the country from Fort Kearney to Nebraska City. The land is

very rolling 'and beautiful, rich in all that a farmer wants, and yet
it produces nothing but the short buff"alo grass. About fifty miles

west of Nebraska City, the prairie chickens began to appear, and

with them the grass grows to a greater height. This grass indicates

the nearness to the Missouri river. On the Missouri bottoms

there is plenty of wood, principally cotton-wood. All the wood

I saw growing was on bottom lands, and hence my interest in the

nursery of thrifty locust and cotton wood on the bluffs which I

passed on approaching Nebraska City. It occurred to me that if

they would grow there on that high land, a little effort would

carry them back and back gradually towards the plains, and in

that case the desert would be redeemed in a change of climate."
" Kansas and Nebraska both lie within the belt of country

which suffers most for want of rain. In 1863 it did not rain at

Fort Laramie for eight months, and it was dry in Kansas. It

cannot be considered an agricultural State on account of its frequent

drouths and consequent grasshopper plague
—for I consider the

grasshoppers a result of the dry climate of the plains. There is
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not enough rain to drown the rascals." " But all this, it seeped
to me, might be changed by tree cultivation. Now for my reasons.

The belt of timber on the Missouri bottoms affected the grass for

fifty miles in the interior, the climate was so changed by the

timber belt that the high rolling lands grew grass sufficiently high
to hide the prairie chickens. Of course the volume of the river

did something towards this
;

but the trees served to hold the

vapors which arose, and, it may be, helped to diffuse them. The

circumstance, then, that trees would grow on the high lands was
a fact, it seemed to me, which solved the question of the future of

Kansas and Nebraska."

Michigan, in advance of any other State, has given attention to

the subject of trees. She appears to have patriotic citizens who
are devoted to her future as well as her present welfare. Having
been a citizen of that peninsula when she took her position as a

State in the Union, it is natural that the writer* should watch with

interest her growth and her history. At the period of her change
from a territorial government, her wealth of forest was enormous.

Could wise and prudent men from that day have managed her

domain, the value of present product from her farms would be

much more than it is—probably doubled. So recently has winter-

wheat been their successful leading crop, that, without sufficiently

noting the rapid change going on in the climate, farmers have

persisted in sowing their broad fields, till the State has lost in the

winter-kill of the crop, twenty million dollars in four years.
Instead of being what it should have been,—the orchard and fruit

garden of America,—it is fast losing its ability to grow a home

supply. But, under wise counsels, the people have there set about

repairing the damage done
;
and the initial legislation of the State

la a perpetual reminder to the citizen, that he owes other duties to

his State and country besides the payment of his annual assessed

taxes.

Maine as a State, has yet a vast amount of forest, and may
continue to have for centuries to come, but their preservation will

be through the obstacles that nature has thrown around them,

guarding them from approach, rather than by the forbearance of

the present wood-cutting Yankee. The location of the great mass
of our forests is such as to exert but little climatic influence over

the agricultural districts. To learn of the effiscts of trees on

*C. C.
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atmospheric humidity and the crops of the farm, we need not look

to Europe nor the far West. Instances are noted within our own

State, where contiguous farms under different extremes of con-

dition, manifest corresponding extremes of results, both in fruit

products and the grasses. To receive the greatest benefits from

improved physical conditions of country at the hand of man, his

efforts should be exerted at once on every portion of his domain
;

yet a single State may in a degree be benefitted—and to an extent

richly compensating for the expenditure of labor by and through

independent action. Local acts in the great economy of nature

are followed by local results. The spirit in matter is not confined

to operations on the largest scale.

There is a portion of Hancock county along the coast that is

now nearly denuded of trees. During the heat of summer, the

radiation from the parched surface affects the atmosphere to

excessive dryness. The electrial rain-bearing clouds that approach
from the westward, as they come within this dry atmosphere, are

absorbed and dissipated before their watery contents can reach

the earth, while the clouds just north of them float on over a

better wooded district, and yield copious rainfall
;
and on the

other hand, the showers continue abundant in the more humid

atmosphere of the contiguous bays and ocean. The observing

sea-faring inhabitants of that district, after years of perplexity

over the fact and the hidden cause, at last inquired in all

seriousness, whether a telegraph wire located to the north of them

does not unfairly
" switch off" the showers that rightfully belong

to them.

Whatever is done for the preservation or the restoration of our

forests, and thus mitigating the fluctuations of temperature and

humidity, and restraining the action of the winds, cannot be

commenced too soon. The people need to be agitated and a

wholesome public sentiment created. The present theory in regard

to physical laws and conditions must be understood and adopted, or

discussed and rejected. Wise and able teachers are wanted in this,

if in no other matter of present urgency. Men need to be taught

that we have no moral right to follow blindly an instinct that leads

only to present personal advantage, regardless of wide-spread

future evils as a consequent. That we are but tenants of this beau-

tiful earth, not owners in perpetuity
—that we have no right to

injure the inheritance of those who succeed us, but rather a duty

to leave it the better for our having occupied it our allotted time.
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Men need to be taught to plant trees, and their children taught to

plant trees and to love them. Owners of poor lands need advice

and direction in planting wood upon them, as a crop more hopeful

in riches to future heirs than usual expectations from wasted fields.

Owners of good lands in Maine, or elsewhere, will, in the future,

learn that their bleak fields, if judiciously planted with wood to

the extent of forty per cent, of area, will jDroduce on the remain-

ing sixty, more in all kinds of crops than the whole now does or

can be made to do under any other possible course of treatment.

Lands well sheltered, can and do produce winter wheat in Maine

as well as in England or on the new lands, at the West. An im-

mediate adoption of shelter to all lands, would result— as soon as

such shelter could be matured—in the independence of our State

from imported grain. We speak confidently, because advisedly
on this point. While the State has manifested a laudable ambition

in developing its resources, while it has wisely provided guardians
for the Fisheries, and a Commission on Water-power, it has not

yet recognized the more important public concern that underlies

both those, and all other interests. We believe this to be an im-

portant public matter that does not lie outside of legitimate

legislation. Shall the legislative voice continue silent on the

matter of forests, till the last tree shall be cut, thus ensuring dry
channels to the rivers and the consequent death of the Jishes?

Must the man of Christendom be taught that Monarchies alone

are competent to guard and preserve physical nature so as to

yield its sustenance in a perpetual round ? Or shall a professed

Republic for once arise from an unaccountable lethargy, and assert

its force in its determination to perpetuate itself, and make its

declaration of intention to have a country in the distant future

worth possessing and worth preserving still ?

We have extended this paper beyond the limits that we would

gladly have assigned to it; but there was a seeming necessity to

here show to the sons of Maine, that no part of our extended

domain was without the blighting effects of climatic influences.

That the means here at home are as available to the creation of

desirable homes for ourselves and our posterity as elsewhere.

Though man's past history is but a dark picture of physical mis-

fortunes and seeming failures, yet we are hopeful for the future.

We hope to see the energy, the wealth, the increased intelligence

of men more employed to overcome the physical evils that sur-

round them. After so much of the earth has been made fertile
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without man's agency, it would be pitiful if he could not assist in

finishing the remainder. We hope to see the sons of New England,
rather than stray westward to there find the necessity for labor in

in the world's physical redemption, choose to remain at home and

contribute to the renovation of good old New England, by plant-

ing her hard hill-tops with trees.

We believe the time has come for action, and that some stimu-

lus through legislation is demanded. We therefore suggest to

your Honorable body the expediency of referring to a competent
committee for consideration, the following draft for enactment.

Calvin Chamberlain,

s. l. goodale.

Augusta, February 16th, 1869.

An Act for the encouragement of the growth of Forest Trees.

Be it enacted by the Senate and House of Representatives in Legis-

lature assembled, as follows :

Section 1. That any landholder in this State who shall plant or

set apart any cleared lands for the growth and production of forest

trees, within ten years after the passage of this act, and shall suc-

cessfully grow and cultivate the same for three years, the trees

being not less in numbers than two thousand on each acre atid

well distributed over the same, then on application of the owner

or occupant of such lands, to the assessors of the town in which the

same is situated and is so successfully cultivated to forest trees,

and at the same time of such application shall file with said

assessors a correct plan of such lands with description of their

location, and setting forth all the facts in relation to the growth
and cultivation of said grove of trees or incipient forest, the same

shall be exempt from taxation for twenty years thereafter
; pro-

vided such grove or plantation of trees shall during that period be

kept alive and in a thriving condition.

Sect. 2. Any person owning or occupying land adjoining any

higliway of the usual width in this State, may plant or set out

trees in regular rows on either side of such highway contiguous to

his land, and such trees if set within six feet of the margin or

boundary of said highway, and the trees not more than six feet

apart, and of any evergreen variety, and so trained as to promise

to result in a wind-screen to protect the the highway from the

obstruction of drifted snows, such person so setting and training

trees successfully for three years, shall thereafter be entitled to
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receive in account for any assessed highway, poll or other tax,

within the corporate where the such highway is situate, annually,

at the rate of ten dollars for each mile of road so protected on

either side, for the period of twenty years ; provided, said row or

rows of trees are kept entire and alive, and in a growing condition.

Sect. 3. Any person who shall wilfully injure, deface, tear, or

destroy any tree, thus planted along the margin of the highway,
or purposely left there for shade or ornament, shall forfeit a sum

not less than five nor more than fifty dollars for each offence,

which sum may be recovered in any court of competent jurisdiction,

at the suit and to the use of any citizen within the town where

such offence is committed
; provided, that whenever it shall appear

to the selectmen of any town in this State, that any shade or

ornamental trees therein are an obstruction or an injury to any

highway, the said trees may be cut down or removed by their

order.

Sect. 4. Any person who shall negligently or carelessly suffer

any horse or other beast driven by or for him, or any beast belong-

ing to him, and lawfully or unlawfully in the highway, to break

down, destroy or injure any tree or shrub not his own, standing
for use or ornament in any highway, or negligently or wilfully, by

any other means, shall break down, destroy or injure any such

tree or shrub, shall be subject to an action for damages in a sum

not less than one nor more than twenty dollars for each offence, to

be recovered at the suit and to the use of the owner or tenant of

the land in front of which such tree or shrub stands, or at the suit

of the surveyor of the highway in whose road-district such tree or

shrub may be situated
;
in which case one-half the sum recovered

shall accrue to such surveyor, the remainder to be paid by him to

the town treasurer, to the use of the town. All penalties recov-

erable under the provisions of this act shall be by action of debt,

before any trial justice, municipal or police court, or other court

of competent jurisdiction.

The action of the Legislature on the foregoing memorial and

draft of an act, (it being late in the session when presented, )
was

confined to its being ordered to be printed for the use of the two

branches, and referred to the next Legislature. It is confidently

hoped that it will then receive the attention which its importance
demands.
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Mr. Goodale introduced the following- resolutions :

Resolved, That the recent spread of the fatal contagious lung
disease commonly called Pleuro Pneumonia, causes a deeply-

anxious desire for its speedy arrest, before its hold upon the cattle

of the United States becomes so established as to defy control.

Resolved, That we respectfully urge upon Congress the adoption

of suitable measures to accomplish this end, including the prohi-

bition, under heavy penalties, of the transit of diseased cattle

between the several States.

Resolved, That the prevalent dearth of veterinary knowledge
and the urgent need of it, furnish powerful and abundant reasons

for the establishment of an institute for the acquisition and

diffusion of veterinary science.

After reading the same, the Secretary gave a brief statement of

the first introduction of the disease into New York, its continuance

there from that time to the present, its gradual and almost

unnoticed spread from there, so unlike the rapid diffusion which

took place upon being subsequently introduced into Massachusetts,

about 1860, through the Dutch cattle imported by Mr. Chenery.

From the recent investigations of Prof. John Gamgee, it appears

that the disease is now found in New York, New Jersey, Mary-

land, District of Columbia, Pennsylvania, Virginia, Ohio and

Kentucky.
After further statements and remarks by several members, on

motion of Mr. Calvin Chamberlain, it was

Ordered, That the subject matter of this discussion be presented

to the Legislative Committee on Agriculture by the Secretary of

the Board
;
and that he also be instructed to prepare and forward

to the Congress of the United States a memorial, on behalf of the

Board, touching the same.

These instructions were obeyed by the Secretary, but with what

results we are not advised.

Mr. Wasson introduced the following, which was adopted :

Voted, That each member during the morning hour of to-

morrow's session, report to the Board, the names of such weeds

as infest the fields and gardens in their respective counties,

especially such as are of recent introduction.

When the above was carried into effect, an hour was occupied

by Mr. Frank L. Scribner, of Manchester, an enthusiastic young
botanist, in exhibiting from his extensive herbarium specimens of

many of the common and rarer weeds of Maine, giving with each,
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both its scientific and trivial name, and the synonyms by which it

is known, tog'ether with a brief statement of its habits, &c. Mr.

Scribner's collection was large, the specimens very carefully and

skillfully prepared, and well arranged ; giving evidence of rare

devotion to scientific pursuits, as well as of earnestness and

diligence of application under diflSculties.

The thanks of the Board were voted to Mr. Scribner for his

very instructive lecture.

On motion of Mr. Gilbert, it was

Voted, That a Committee be appointed to take in charge the

catalogue of weeds, with instructions to report thereon, for the

purpose of bringing information to farmers in advance of the iutro.

duction of new varieties with which they may be threatened, and

to classify varieties known in diflFerent sections by local names.

Messrs. Gilbert, Brackett and Thing, were appointed the

Committee.

On motion of Mr. Luther Chamberlain, it was

Voted, That the members of the Board be requested to preserve,

during the next season, specimens of the several weeds growing
in their respective counties (while in blossom), and present them

on the first day of the next session.

On motion of Mr. Brackett, it was

Voted, That each member of the Board be requested to visit the

annual exhibition in some neighboring county, and report thereon

to the Secretary of the Board by the middle of November
;
also

that the member resident in each county notify the visiting mem-
ber of the time and place of such exhibitions, as soon as may be

after the same is determined.

A designation of the members, each to a county, in accordance

with this vote, was subsequently arranged and adopted, as

follows :

The member from Cumberland County to visit Waldo County.
" Kennebec " " Cumberland.
" Waldo " "

Androscoggin.
"

Androscoggin
" " Maine State Exhib.

" Maine State Society
" Lincoln.

" Lincoln " "
Sagadahoc.

"
Sagadahoc

" " Oxford.

Oxford " " York.

York " " Kennebec.
" Penobscot " " Aroostook.
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The member from Aroostook County to visit Penobscot County.
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FARMEES' CONVENTIO:^^.

There has been growing- for some time among the members of

the Board, a belief that their sessions might be made more useful

if certain changes could be effected. The usual length of the

sessions hitherto (two weeks) has proved too brief to permit the

accomplishment of a great deal either in the way of original investi-

gation, or ofwriting for publication ;
both of which, to be successful,

require deliberate and uninterrupted attention. At the same time,

the sessions were found longer than was absolutely necessary for the

presentation' of papers previously prepared, and the discussions

naturally arising from the same, together with such other matters

as usually came up for action.

It was also believed that, if a considerably larger number of

farmers could be induced to attend the sessions, and to contribute

active aid, there would be the gain which almost always obtains

where the giver and receiver communicate face to face, over what

accrues to the reader of a written or printed communication.

Several other States having adopted the plan known as Farmers'

Conventions, at which lectures are delivered and discussions opened

by persons who have made preparations therefor, to be followed

by others present giving the results of their several observation

and experience, and this plan having been shown to possess many
excellencies, it was decided to attempt a beginning in this'way at

the present session.

Accordingly several days were devoted to this purpose. Assist-

ance was kindly rendered by several gentlemen, eminent in

different departments of agricultural science and practice, some
of them residing in the State, and some from without our borders,

in response to an invitation to be present and participate. To
these gentlemen the thanks of the Board were voted, and are due

from the agriculturists of the State.

The first day was chiefly devoted to a consideration of the

Potato, its culture and varieties, specimens of numerous vai'ieties

being exhibited, and their characters discussed.
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Mr. Wasson read the following paper on the

History of the Potato.

The Potato—a remarkable instance of what human skill can do
—is of the Dicotyledonous class, one of the Nightshade Family, of

the genus Solanum, the species tuberosuvi, of varieties numberless.

Our word potato, is supposed to be a corruption of the Indian

word batatas. In South America it is called papas, corrupted in

Spain into hattata, in Portugal softened into batata, in Prance into

patate, in Italy into patata.
"
Royle's Botany of the Himalaya Mountains "

says :

" The Old

World is indebted to the New World for the potato. It was first

found in a wild state in 33° south latitude, in the mountains near

Valparaiso about 1550."

It has since been found on the mountains of Mexico and Central

America
;
from which fact Humboldt concluded that as it was not

known to the Mexicans in the time of Montezuma, it must have

travelled north "in the course followed by the Incas in their

conquests."

Humboldt also states that "the potato is not indigenous in Peru,

and that is nowhere to be found wild in the part of the Cordilleras

situated under the tropics."

Certain European botanists, among them Deppe and Schiede,

conclude as probable that the English colonies in North America

did not receive the potato from South America, but that this plant

was originally in some country of the Northern Hemisphere, as it

was in Chili. It is now asserted that the potato has been found

wild on the Himalaya Mountains in Asia.'

Says Dr. Smee : "The potato plant does not grow wild in any

part of North America
;
but in its natural state, is only to be

found on the western side of South America." A writer in 159*7,

said: "It groweth naturally, where it was discovered by Colum-

bus."

It is beyond a doubt that the potato, at the time of the discovery
of America, was already cultivated in South America, although
it was not known in Mexico.

The history of the discovery of the potato, in connection with

that of the sweet potato, is involved in obscurity. The sweet

potato
—believed by many to be of Asiatic origin

—was the potato

of the old English writers in the early part of the 14th century.
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It was this to which allusion is made in Shakspeare
" Let the sky-

rain potatoes."

In " Gerard's Herbal," published in 1591, is a recommendation

to eat the sweet potato as common food, but the roots of the

Virginia potato to be eaten as a delicate dish.

Sir Joseph Banks says :

" The sweet potato was used in

England as a delicacy long before the introduction of our potato ;

it was imported from Spain and the Canaries, and was supposed to

possess the power of restoring decayed vigor."

The accounts of the introduction of the potato into Europe, are

conflicting. . The first published account on record, is said to be

in La Gronica del Peru, printed in Seville in 1553, in which it is

described and illustrated by an engraving.

Gerard was the first author who gave it the name of solanum

tuberosum, which Linngeus and his followers have adopted. He
received seedlings of the potato about 1590.

Sir Walter Raleigh is said to have carried it to Ireland in 1610.

The London Encyclopedia says they were first introduced into

Ireland in 1565, and thence into England by a vessel wrecked on

the western coast, at North Meols, a place still famous for their

production. It was forty years after their introduction, however,

before they were cultivated about London, and even then, were

grown in the gardens as a curious exotic. About 1684, they were

first planted out in the fields, in small patches, as rarities.

In 1728, the potato was carried to Scotland, but the people

opposed the introduction of this new vegetable, because its name

was not mentioned in the Bible.

The priests in the Ionian isles, alleged that the potato was one

of the forbidden fruits, the cause of man's fall, and its use was

irreligious. In Sweden a royal edict was published in 1164, which

introduced its culture.

M. Noel says :

" This vegetable was viewed by the people of

France with extreme disfavor." In vain did Louis XVI. and his

court wear its flowers in the button-holes of their coats to enlist

popular favor. At last, Parmentier the chemist, hit upon the

following ingenious plan. He planted a field near Paris, put up
notices around the field that all persons who stole any of the

potatoes, would be prosecuted with the utmost rigor of the law ;

within a fortnight, thereafter, every potato had been stolen and eaten I

The potato was doubtless introduced into Spain in the early

part of the 16th century, from Quito. It was imported into Italy
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from South America, about the same time. In all probability the

Papists who early had a strong footing in that quarter of the globe,

transmitted the root to the Pope. In those times it had a great

reputation for aphrodisiac properties and was especially avoided

by those who made vows of celibacy.

It is somewhat remarkable that in nearly every State in Europe
its introduction met with great opposition; even as late as 1723,

its use was interdicted in some of the German States, , being
accused of producing dysentery and leprosy. To scarcity and

famine was its introduction due.

In 1663, the Royal Society of England took measures to en-

courage the cultivation of this vegetable to prevent famine
; yet

in the popular agricultural publications of England, as late as

ni9—a hundred years or more after its introduction—it is hardly

noticed.

Says Cobbett's " Poor Man's Friend": "
It was during the old

American war that the poor people of England and Ireland began
to eat potatoes as something to save bread. The poorest of the

people, the very poorest of them, refused for a while to use them."

In 1822, Mr. Wakefield, an English writer says :

" The misery
and degredation of the Irish were chiefly owing to the use of the

potato as the sole food of the people." Ilanning made a still strong-

er assertion when he declared that "the Irish laborers ate only

potatoes for breakfast, for dinner, and for supper." In a " Treatise

on Cottage Economy," the author advises above all things to

abandon the use of " Ireland's lazy root." Dr. Drennan adds :

"It is the root of slovenliness, filth, misery and slavery."

The' period of its introduction into the British North American

colonies is not precisely known. Whether Admiral Raleigh when

he discovered that part of America called Norombega, became

acquainted with the potato, or whether it was s^nt to him by one

of the first Governors of Virginia, is uncertain. It is first mentioned

as one of the cultivated products of Virginia and Georgia in 1648,

and among the products of New York and New England in 1749.

In its wild state, it is a watery, bitter, unwholesome plant, with

tubers rarely an inch in diameter, or exceeding half an ounce in

weight. Its flower is white. The skin of the tubers are either

red or yellow, but never variegated.

The " New American Cyclopaedia" says "there are two princi-

pal varieties, as shown in the color of the tubers."
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The potato is now regarded as one of the most important of

farinaceous plants for America ; yet it required 200 years of

cultivation, ere it obtained its fullest reputation. The most im-

portant constituents of the plant are starch and albumen. The

amount of starch differs in different varieties, and also in the same

variety in difierent months, having nearly four per cent, more in

November than in August. It is well adapted to be eaten with

lean meat, which contains much nitrogen.

To this country especially, where every one eats meat, it is

invaluable, supplying as it does the elements wanting in that food.

The muscle and brain-feeding principle resides chiefly in the seed

end about the eyes. The salts of potassa are always found in the

ashes of the potato ;
and it cannot flourish in any soil however

fertile in other respects, which contains no potash ;
hence it is

sometimes called a potash plant. The tops contain much lime.

The varieties of the potato are almost numberless. More than

a hundred years ago, two hundred varieties were cultivated in the

Horticultural Gardens of London. The Rev. Mr. Goodrich is said

to have originated more than thirty thousand kinds.

The duration of the life of a variety is altogether unknown, for

it is uncertain whether a variety is capable of being indefinitely

propagated, or whether after a certain time it becomes enfeebled,

and ceases to live from old age. There is a strong impression

among farmers in favor of this latter hypothesis. Among the

Germans, the duration is limited to fourteen years. With American

farmers, few sorts continue to be cultivated even that number of

years.

The varieties of the potato difler widely in shape of tuber, in

foliage, flavor, and in productiveness. The leaves are pinnate,

composed of five or seven lancecolate oval leaflets, having lesser

ones between them. The blossoms are white, violet or pale.

The tubers are rounded or oblong ;
their exterior is smooth, rough

or warty, and in color, white, yellow, pink, purple, blue, black and

spotted. The eyes or buds differ in form, position and color. The
manner in which the tubers are arranged is different. Thus in the

Gurkin variety the tubers form a pyramid with the apex down-

wards. The tubers differ in flavor and quality, varying ft-om

waxy to mealy. They differ in period of maturity, and in their

capacity for long preservation. Some sorts are prolific in flowers

and seed-balls, others are deficient in them.

New varieties are produced by sowing the seeds from the ball.
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The potato balls should be gathered when perfectly ripe, and the

seeds rubbed out with the hands. At the end of the second year

some idea of their value can be obtained, for when raised from

seed no special resemblance to their parents in form, color, or

general characteristics, can be anticipated. Instances are on

record where, out of 300 seedlings, not one resembled the parent.

The Rev. C. E. Goodrich—who devoted a life-time to originating

new varieties from seed—saved as worthy of propagation, only

about a dozen sorts out of some 36,000.

Several theories have been propounded to account for the origin

of sub-varieties. Every egg in the animal world—every seed in

the vegetable world—is the combined product, or the result of

sexual action. The pollen from the stamen falling upon the pistil

impregnates it and causes the formation of fruit containing seed.

Variation by mingling in the hill is believed in by some. Mr.

Trail stated before the Botanical Society in Edinburgh, that he

cut about 60 blue and white potatoes into halves, through the

eyes, and then carefully joined them, destroying at the same time

the other eyes. Some of these united tubers produced white, and

others blue tiibers. Some were partly blue and partly white, and

some were mottled.

The " Gardener's Chronicle" says :
" A single eye in a tuber of

the old Forty-Fvld Potato, which is a purple variety, was observed

to become white
;
this eye was cut out and planted separately,

and the kind has since been largely propagated and kept true to its

color of it7w7e." Dr. Anderson observed the same phenomenon in

the Irish purple variety.

Kejnp^s Potato is white, but a plant in Lancashire produced two

tubers which were white, and two which were red
;
the red kind

was propagated by eyes and soon became known as a red potato,

under the name of Taijlor's Forty-Fold. The California potato is

much inclined to "
sport," producing kinds widely differing in both

shape and color from the parent form. Such sports, involving

change of the form and color of the tuber in the hill, is probably

due to the law of " reversion" or a returning back to some former

type.

The catalogues enumerate more than 500 varieties. Many of

them have several synonyms or misnomers. The Chenango—for

instance—is known as the Mercer, Meshannock, Nesliannock,

Philadelphia and Gilkey. Some of these kinds, notoriously un-

productive or uncertain, are re-christened with a takwg title, and

/
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sold with extravagant recommendations, like the Dioscorea

Batatas, which it was said "would produce sixty tons to the

acre."

Throughout the United States during the year 1866, there were

planted, in round numbers, 34,500,000 acres of wheat, to 1,000,000

acres of potatoes. In Maine the value ^9er acre of these several

crops were as follows in- 1866 :

Potatoes, $79.56 ; Corn, $44.55 ; Wheat, $36.32.

England plants 500,000 acres, Austria 300,000 and France

1,000,000 acres more of potatoes per year, than are planted in the

entire United States.

In Maine, the varieties which are of real value, are second only,

as an article of diet, to bread arid meat alone. From 1820 to 1840,

the enlarged cultivated acreage of the potato in this State, was

almost a surprise. In 1840 the aggregate number of bushels

exceeded ten millions. In 1843, the "rot" made its advent (to

all but the observing few,) with such wide-spread malignity as to

cause general alarm that the potato was to be swept from off the

face of the earth, and become extinct. Although the malady
somewhat subsided after a few years' run, a decade or more of

years were required to allay the panic and restore confidence. In

1860 the crop was computed at 6,400,000 bushels, evincing that

something had been learned of the nature of the disease and

the preventives, one or both.

Until 1843, the potato, unlike all other plants which are

extensively cultivated under varied circumstances of soil, climate,

condition and artificial treatment, was supposed to be exempt from

any disastrous form of distinctive disease. It is true that much

sufiering was caused in Ireland in 1822, in consequence of the

rotting of the potato after being stored. In 1831 famine and

pestilence succeeded the failure of the crop from the same cause.

It reappeared in 1838, but this time in the fields. In the meanwhile

the disease was working its way all over the world, baffling the

inquiries of scientific men. In 1846 a single week's time was

sufficient for it to destroy the entire crop.
" The observing few "

claim, that the chain of evidence is unbroken which fastens the

origin of the disease or rot, upon the country which gave us the

potato. They claim that the pathway is visible as it followed the

trade winds and ocean currents from Chili and Bogota to England

by St. Helena and Madeira; and from England on the "highway
of nations "

to America.
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The deterioration of the potato was observed in Prussia more

than 60 years ago. In Germany a soapy taste has been observed

for more than 40 years.

Notwithstanding these evidences of a coming pestilence, no

sanitary measures were taken. The majority of farmers treated

the potato as if its acme of hardiness was impossible to obtain—as

if its vigor was absolutely incapable of injury by climatic changes,
defective seed, indiiferent culture or stimulating manures.

The cause of the disease is still regarded by many as a mystery
"sealed with seven seals." It has been exceedingly fruitful of

theories, but many a theorist has shown his wisdom in his retreats,

rather than in his victories ;
has evinced a knowledge more of

secondary than of primal causes.

Says a distinguished writer :

" The Almighty has established

certain laws by which animal and vegetable life are perpetuated,

and although man may, for a time violate these laws with benefit

to himself, ultimate destruction ensues. Look at the potato as it

comes from the hand of its Maker, a rank weed bearing a few

tubers of no value to man, but plenty of blossoms, plenty of seed,

sowing itself and perpetiiating its kind ad infiniiuni and in infinite

variety. Man steps in now and modifies the original law
;
he

ignores the seed, the true life, but selects a tuber and plants it

instead, tenderly cares for it, stimulates an abnormal growth,

increasing its size and improving its edible qualities, and calls it

one of the best gifts of Providence. But the potato lives an

individual life, not from '

generation to generation,' (like wheat

reproducing itself according to its primal law,) and as an indi-

vidual must succumb like a man to the inevitable feebleness of age.

It can now hardly raise its own head. Its sapped vessels are

weakened
;
a hot sun after a moist day, the most stimulating-

weather for growth, causes such a rushing circulation that the
•

almost decayed arteries burst under the pressure, and blight and

destruction ensues, just as the same causes rust in wheat. It is

probable also, that this gradual decay has produced a change in

the fluids of the plant, rendering them less rank than in its

vigorous condition,' and more inviting to the insects now preying

upon it. It is evident that death is coming over the whole species,

and in a few years it will be utterly extinct, in spite of the so-

called remedies suggested by fumbling among second causes—
instead of digging down to the great underlying laws of God in

nature,"
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As an article of food, the potato possesses great value as it

contains hydrogen, carbon, nitrogen, phosphorus, sulphur, iron and

lime
;

all elements of nutrition.

It is also valuable for medicine. It is of great eflBcacy
—either

cooked or raw—when used for scurvy. An extract of its leaves

is a powerful narcotic, serviceable in chronic rheumatism, and

painful affections of the stomach and uterus.

The starch of the potato is extensively employed in the arts.

It is much used in the -preparation of calicoes. It is often sold

under the name of English arrow-root. Sometimes it is used as a

substitute for flour in thickening soups and sauces. By heat

starch may be converted into dexti-ine, or British gum. This

substance is largely used as a substitute for gum-arabic. Postage

stamps are gummed with potato dextrine. Potato starch acted

upon by sulphuric acid with water, affords grape sugar. Cheap
sugars are often adulterated with it. Alcohol may be made from

potatoes, A. French writer says 100 lbs. of potatoes will afford

30 lbs. of spirit. Even frosted potatoes are employed for the

production of ardent spirits. Three and one-half bushels afford the

same quantity of spirit as one of malt. The refuse of potatoes
from starch making is employed for cleansing woollen cloths

without injuring their color, and the liquor decanted from the

starch is excellent for cleansing silk.

The Mexicans and the Peruvians are said to preserve potatoes
for years by exposing them to the frost and drying them in the

sun. In some sections of Michigan the potato has become a

naturalized weed from living in the ground over winter. Some
farmers say it the worst weed they have.

A French writer says :

" The use of potatoes as the sole aliment

of certain populations, is one great cause of the decrease in stature

of the human species. For instance, in France the height of

soldiers in 1789 was 5 feet 6 inches
;
in 1823 it was 5 feet 3 inches,

and now is only 5 feet." In Germany, says Liebig, where the

people feed almost exclusively upon potatoes, the diminution of'

height is still more marked. We incline to believe that the custom

among civilized nations of selecting the tallest men for the army,

leaving those of low stature to procreate, is a more potent cause

of diminution of height.

The custom, almost universal with American farmers of repro-

ducing from "sets" or segments of the tuber, is one of t\&
borrowed mal-practices of the Old World,

7



98 BOARD OF AGRICULTURE.

In the selection of seed, cut or uncut, there is a marked want of

uniformity. One, dictated by a mistaken economy, selects small

potatoes and grows small ones, in obedience to an irrevocable

mandate that "what a man sows, that shall he reap." Occasion-

ally, and under favored conditions, small potatoes may produce

large ones. But such is not the rule, only the exception.

Another markets the choicest, and from the refuse gathers up
the ripe and unripe, healthy or diseased, and at harvest finds

demonstrable proof, that " like begets like." Says Virgil :

" I've seen the Largest seeds, though viewed with care,

Degenerate, unless the industrious hand

Did yearly cull the led."

In the choice and cultivation of varieties the same indiffer-

ence is too often manifest. Each variety possesses certain

characteristics peculiar to itself; as it may require a full season to

mature, or it may ripen early, or it may have slender upright

stalks fitted for close planting, or profuse foliage, witk large

inclining branches, demanding excessive area—it may be tender

or hardy, a good bearer or shy—it may be true to its kind or

disposed to return to some former type, yet to each kind with its

individual peculiarities, is meted out the same measure of culture.

The effect of cultivation, at best, is to change the character

of the potato from its normal condition, with excess of stalks and

leaves and connected with deficiency of tuber, to a diseased or

abnormal condition having excess of tuber, and deficiency of leaves,

and compelling those tubers—or more properly mere dilations of

the stem—to perform the offices of reproduction, for which the

flowers and fruit were destined.

The seed of varieties strictly speaking, is not natural seed. It

has another element in it, and unless this element has its peculiar

wants supplied, it becomes modified, diseased, or is lost.

Every farmer should have a knowledge of the characteristics of

different varieties, and of the correct names and genuine forms of

each, and should endeavor to ascertain which are most perfect in

their structure and possess most fully the qualities he may wish to

perpetuate.

To tliis end, and in view of the value and importance of the

potato, its uses as well as its abuses,—the annually increasing

varieties—the deterioration, from causes known or unknown,

controllable or beyond control, of the older and favorite kinds—
the true and false conceptions of the cause and nature of the
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disease,
—the confusion of names—the record of failures in two

volumes, that of successes, in one,—it is assumed that there is

truth somewhere, which has not been ascertained
;
and as a pre-

liminary step towards its attainment, it is suggested that the

Board of Agriculture cause to be made, a catalogue of all the

varieties cultivated in the State, to which should be added year by

year, new varieties as they appear.

In all probability, there is not a cultivated variety of the potato,

which retains intact the aboriginal characteristics of the wild

prototype. Each is a fruit of crossing, many times repeated, which

has given to us a potato modified by cross impregnation, and by
all the influences connected with soil, climate, culture and local

condition. IIow much this has led to divergence of characters,

or rendered this modified plant impotent to resist the attacks of

insects or disease, is not fully known.

Many plants change in character under domestication. The

proportion of gluten in wheat differ much in different climates.

The pea shows a strong tendency to vary in certain soils. Some

varieties completely change character. The sugar beet has

doubled its saccharine juice since its cultivation in France. The

hemlock will not yield conicine in Scotland. Rhubarb grown in

England partly loses the medicinal qualities which make it so

valuable in Chinese Tartary. The sassafras in Europe loses the

odor proper to it in America. The oak is worthless when grown
at the Cape of Good Hope. The cabbage will not head in tropical

countries. The yellow of the cotton goods so popular forty years

ago, known as nankin or nankeen, is said to be due, not to any
artificial coloring, as is natural to suppose, but to the peculiar

soil in which the cotton grows. This soil is strongly impregnated
with iron.

A word of caution and encouragement, and I close. The

present excitement in regard to new varieties in a measure rivals

that of the tulip mania in the llth century.

When a cow has beei]i exchanged for a single potato—when

$50 have been tendered for one tuber without buying it,
—

when $20,000 have been ofiered and refused, for a limited number

of bushels, it is hard to tell which most abounds, sense or

nonsense.

With the new sorts already offered, with others to come, we

may anticipate some interesting developments in potato culture.

We deprecate a panic.
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We are far from believing that the potato has reached its acme

of palatable or prolific qualities. Its history
—the developments

incident thereto—the laws of progress
—all inculcate and strengthen

such belief. And more, whoever produces a better potato than

we already have, is a public benefactor, and if he gives us one

which will produce more to the acre, he adds largely to the wealth

of the country.

During some remarks by several members, after the reading of

Mr. Wasson's paper, a question Was addressed to the Secretary

regarding what constituted a variety, or a sub-variety.

Mr. Goodale in reply said, there was among plants a genus, that

is to say, a group of plants, having certain characteristics in

common, which characteristics distinguished them from other

plants, called
" Solanum." This genus embraces the potato,

the tomato and several others. The species of Solanum called

" tuberosum "
is the potato,

" tuberosum "
being its specific name,

and embraces all varieties of the potato. Like many other

species, the Solanum tuberosum, or potato, was subject to

variation when grown from seed. When grown in its native

habitat, and under the conditions of nature, the variations

were comparatively slight and might escape notice
;
but when

cultivated under differing conditions of soil, climate and food,

the variations increased rapidly, and reached a wide diver-

gence from the original or normal type. Many seedlings grown
under the care of the gardener resemble each other closely, yet

undoubtedly, no two of them were exactly alike in all respects.

If Mr. Goodrich raised thirty thousand seedlings, as reported,

he produced that same number of varieties : although probably not

more than one in a thousand of them was worthy of extensive

cultivation as a field crop.

Another style of variation sometimes appears ;
for we find

occasionally that a part of the product grown from the planting of

one tuber shows a difierence in form or color from the rest. This

is called "
sporting," and is more commonly noticed with parti-

colored varieties, or mottled ones, than with self-colored ones. If

such a sport be planted, it may perpetuate itself, or it may revert

back, or^ part may continue the sport or divergence, and part may
not. If a variation thus originated be perpetuated, you have what

may with propriety be termed a " sub variety ;" and this, I conceive,

is the way in which some diversities of shade in color, or of form,

may appear in the same variety ;
and sometimes lead to doubts as
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to its identity ;
but these sub-variations, so far as I am aware,

rarely go so far as to affect the general character or value for

purposes of cultivation, of the variety.

I do not believe that putting two tubers of different varieties in

the same hill will cause any mingling. In the case mentioned in

Mr. Wasson's paper, on the authority of Mr. Trail, the result is

easily accounted for as an ordinary sport ;
while all the other

instances mentioned are obviously the same thing and nothing

else.

But in order that our gathering to-day may yield the most

profit, I suggest that we now proceed to take up, one by one, some

of the varieties shown here, which are most prominently before

the public, and compare the results of experience in different

sections, in order to obtain more definite knowledge of their actual

and comparative value, and I think it would be well to begin with

the Orono. This being agreed to, that variety was taken up.

Okoxo. Mr. Goodale :
—Here we have the potato most largely

grown in this State, especially for export. Its great popularity is

partly due to the fact that hitherto it has grown well and yielded well

upon almost all soils and under almost all the conditions in which

potatoes are grown in Maine
;
and partly to its possession of those

qualities desirable in a market product ; productiveness, good

color, and attractive appearance generally, a large proportion

being of saleable size, and very uniformly of fair quality. It is

grown under many names, but mostly sold abroad either as

"Orono" or "Jackson white." Although suflBciently distinct

from the Jackson while growing, the tubers bear a close resem-

blance to each other, the pi'incipal difference being that in the

Jackson the eyes are rather deeper.

Having found it grown in different sections as the "
Reed,"

"Carter," "Foote" and "Holmes," as well as " Orono " and
"
Jackson," I would suggest that it is competent and would be

desirable for this convention to decide here what the true name is..

Mr. . I move that it be known hereafter as the
"
Eeed," since Mr. Ileed of Orono originated it, and it should bear

his name.

Mr. Goodale. My impression is that the rule adopted by the

Pomological Congress in regard to names of fruits would be

applicable here. It is understood to be this : that the person who

originates or first introduces a fruit to notice has a right to name

it and that name, unless palpably inappropriate, or offensive to

good taste, is to be held to be the proper name. But if he sends it
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out among cultivators without a name, and becoming disseminated,

it picks up several names, that one should be adopted by which it

has become most widely known. If this potato was first grown

by Mr. Reed and he had disseminated it as the "
Reed," or by any

other name which he pleased to bestow, that name should most

certainly be deemed the proper one. This does not appear to be

the fact, but rather that he ignored, or waived the right to name it.

So far as my observation has extended, those who know it as the

" Orono "
are many times more numerous than those who know

it by any other single name
;

it would therefore seem that this

should be fixed upon as its name, and the others discarded as

leading to confusion.

This proposal was agreed to, a vote being taken, fixing its name

as the " Orono."

Mr. Frank Buck of Orland. The Orono has been for years our

shipping potato and we think it will continue to be, unless some-

thing better than we know of at present is found to take its place.

I am glad the name is definitely decided upon.

Mr. Gilbert of Greene. The reputation of the Oi'ono, in my
section, is fast waning, and it is being superceded by other varie-

ties. My opinion is, that west of the Kennebec it is "running

out," and has had its day.

Mr. Thing of Mt. Vernon. My residence is west of the Ken-

nebec. They were brought into our section twelve to fifteen years

ago by Mr. Philbrick of Garland, with the name of "
Orono," and

they are generally known by the same name now. It is decidedly

the leading potato, and I think likely to be for some time to come.

We have a very pretty, smooth, white potato known as the Snow-

ball, of about the same character as the Orono, but most people

prefer the latter.

Mr. Brackett. In Waldo county this potato is largely grown,
and many thousands of bushels are every year shipped from Belfast

to Boston, where they are quoted as Jacksons. It is almost

universally planted, is commonly known among us as the " Foote"

potato, and considered above all others the best for market pur-

poses.

Mr. Stackpole of Kenduskeag. The Orono is, as yet, our most

profitable variety, but it is beginning to fail, and we should be on

the look-out for a substitute to take its place, and that before very

long. ,
^

The next variety taken up was the
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Early Goodrich.—Mr. Gilbert of Greene. A strong grower,

free from rot, production not large, not early, not first-class for the

table, but very popular, and generally gives good satisfaction.

Mr. Perley of Naples. The yield with me was at the rate of

238 bushels per acre, about one-eighth rotted
;
not early, quality

fair.

Luther Chamberlain of Atkinson. Ripens a little earlier than

the Jackson, and two weeks later than Early Blue.

Mr. Atherton of Hallowell. Fully two weeks earlier than

Jackson, and a little later than Sebec. Size above medium, long
and roundish, and the eyes slightly raised. Skin dull white, flesh

white, cooks mealy, and is of fair quality. For some reason, I

know not what, it is getting a bad reputation in Boston
;
said to

grow small in Massachusetts and poor in quality. It may be

because they cannot raise good potatoes in Massachusetts anyway.
With me it yields largely, rots little, and is a good table potato.

Mr. Wasson of Surry. Needs the whole season to grow in, is

very productive and of superior quality for the table.

Mr. Buck of Orland. Yields from 35 to 40 fold, rots but little,

is of fine quality in fall, and fair quality in spring ;
is working its

way into favor rapidly.

Samuel Taylor of Fairfield. A fair table potato, not the best
;

grow uniform, neither late nor early. Eipens with the Jackson,
and do not rot.

Mr. Brackett of Belfast. Produces well. Quality only fair, not

generally liked as a table potato.

Mr, Pettengill of Augusta. Have been raised with us one year.
A fine table potato in late summer and autumn, but not good in

winter and spring. Very productive. Uniformly a good grower
and early.

Mr. Goodale of Saco. Have grown it two years. Vigorous,

healthy and productive. On sward land, plowed in spring, and
manured with Cumberland super-phosphate alone, the yield was at

the rate of 312 bushels per acre. Was disappointed in the quality.
In autumn they were inferior to several others. In spring, rather

better than the Orono.

Mr. Wilder of Pembroke. Hardly first-class for table, but very

productive. The first year I raised them the yield was fourteen

bushels fi'om one peck planted.

Sebec.—Mr. Atherton. Is a very fine table potato, but do not

yield largely. If planted early, on dry ground, are pretty sure.
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but otherwise will rot badly. Size medium, skin white, bluish

about the eyes, flesh white, sometimes slightly tinged blue, round,

slightl}' flattened, eyes deeply set, quality first-rate. Two weeks

earlier than the Goodrich.

Mr. Frank Buck of Orland. Some of our farmers- grow this for

a fall table potato. It is slightly shaded with blue under the skin.

In some localities it rots, but not very badly ;
on the whole its

culture is declining. Many prefer the old Chenango and raise it

more successfully.

Mr. Gilbert. Large, of average productiveness, but rots badly,

is not planted so extensively as formerly.

. Samuel Taylor of Fairfield. Consider the early Sebcc as fully

equal to any other early potato. It is a white variety ;
the eyes

are not blue.

Mr. Thing of Mt. Vernon. What is known with us as Early

Sebec is usually a white potato, but there seems to be, as cattle

breeders say, two or three strains of blood in this variety, and

while most are white, some have dark eyes, others are largely

shaded or streaked with blue, showing color plainly after being
boiled. They all appear to have the same general good qualities

otherwise, and all claim to be genuine. I hope we may find out

what the "Early Sebec" is, for I think it destined to be

extensively cultivated as a garden potato.

Mr. Brackett of Belfast. It is early, of fine quality, skin white,

flesh blue veined, roundish oblong, a fair producer, liable to rot.

Its cultivation is fast diminishing.

Mr. Chamberlain of Atkinson. The town I live in is next to

the town of Sebec. We have known this potato many years. It

is of good quality and produces well, but so liable to rot that very
few attempt raising them.

Mr. Goodale. Can any one enlighten us as to the origin of this

potato ? It seems to be generally supposed abroad, to have

originated in Piscataquis County, but I have not been able to

learn that anybody in Sebec claims it for a native of that town, or

thinks 80 highly of it as Massachusetts people do.

Mr. Stackpole of Kenduskeag. It did not originate in Sebec.

It is a white variety, not very early, about the same as Jackson,

good in autumn, but does not winter well, and rots badly.

Mr. Calvin Chamberlain of Foxcroft. I have had much trouble

with tliat name, but have at last I believe, got through with it. I

happen to live just outside of Sebec. Some years ago, while



DISCUSSION ON VARIETIES OF THE POTATO. 105

visiting a friend near Boston, a market gardener, he asked me to

procure some seed potatoes for him—the Early Sebec— direct from

headquarters. It was the first time I had heard the name
;
but

being supposed to know something of the important events that

transpire agriculturally in my immediate neighborhood, I there-

upon took special care to inquire if any man or woman^n the

town of Sebec ever claimed to have produced a good potato. All

my inquiries were unavailing. Recently I have learned that a

fellow dealing in "truck" in Boston, who claims to have lived

once in Sebec—the town is probably none the better for it—to

"raise the wind" put this name to a good old potato. The name

is applied to a variety that was brought to this place by Mr. Wm.
Mitchell of Dover, about forty-five years ago. Mr. M., then an

old man, worked a long time in the Province of New Brunswick,

receiving his pay as was the custom of the times, in silver coin,

which he brought in his pack through the forests by the way of

Houlton. He found a potato in the Province so satisfactory to his

taste, that he brought seed in that toilsome journey, from which

our part of the State has rejoiced ever since.

Harrison.—Mr. Gilbert. A strong "grower, uniform, large size,

pure white, very productive, quality second-rate.

Mr. Brackett. White, long, eyes sunk, quality good, produces

well, free from disease. The coming j)otato in our section.

Mr. Buck of Orland. Yields from 35 to 45 bushels from one

bushel planted. Is rather late, but a strong grower, and retain

their good quality until time for early potatoes. Are pushing their

way into cultivation stoutly.

Mr. Atheilon of Hallowell. From one bushel planted last

spring we dug twenty-five bushels. They were very handsome,

cooked wejl and we were highly pleased with them. But towards

spring they became poor in quality, cooked soggy and hard, and

the ends of some became black.

Mr. Pettengill of Augusta. We have grown the Harrison only

one year. From two bushels sowed on one-sixth of an acre the

yield was sixty bushels. Others in the same vicinity have done as

well. It is free from rot and keeps well. In quality not quite

equal to the Orono, but we expect it to improve. Is now a good

eating potato in the fall. It is white, shaded with a little pink

about the eyes.

Mr. Stackpole of Kenduskeag. I have not grown the Harrison,

but those who have raised it the past year in my neighborhood
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speak much in its praise, both as to quality aud productiveness,

and certainly its appearance is much in its favor for a market sort.

It has seemed to me more likely than any other to be adopted in

place of the Orono, which shows signs of failing-.

Mr. Samuel Taylor. A healthy, good potato, quality not equal
to Jacl^on ;

not liable to rust or rot.

Mr. Elisha S. Carr of Hancock, exhibited good specimens grown
from sprouts alone

;
25 sprouts yielded about half a bushel.

Mr. Samuel F. Perley. Raised from eight pounds seed, 844

pounds ;
of which 130 to be deducted for small and rotten.

Garnet Chili.—Mr. Wilder of Pembroke. A very prolific sort,

second only to the California in productiveness, do not rot even

upon low land
; grows large, and is late, the flesh yellowish white

;

is of inferior quality for the table.

Mr. Gilbert. A good grower, and productive, free from rot
;
in

quality resembles Davis' Seeding.

Mr. Goodale. Has been led to think that, notwithstanding some

points of resemblance between Davis' Seeding and Garnet Chili

they differ widely in this, that the Davis succeeds better in a

rather heavy soil, and the Garnet Chili in a lighter one. In his own

case, on heavy loam Davis' proved better in quality (for spring

use) than was anticipated, and yielded more heavily than any
other, while the highest expressions of value in the Garnet Chili

as a general rule came from those who grew them on light soils.

Mr. Gilman of Brunswick, on light soil, prefers Garnet Chili to

all others. He raised the past season from six to seven hundred

bushels. He tells me this year for the fiirst time many were false

hearted, but deems it an exceptional result.

Davis' Seedling.—Mr. Gilbert of Greene. A strong, healthy,
uniform grower, productive, very free from rot prior to 1868 when
it rotted badly. Quality good ; grown extensively.

Mr. Thing of Mt. Vernon. It is largely grown for stock, taking
the place formerly held by the California, which have had their

day, and mostly passed away, I hope never to return. Davis'

Seedling is very productive, and does not rot more than most

other sorts
;

is of fair quality for the table, but its color is against
it for market purposes.

William P. Atherton, Hallowell. Profitable for stock, but hard-

ly fit for the table
;

—at least not until spring. It cooks mealy

upon the outside, but falls to pieces before cooked through. It is
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sometimes called the " Scotch Apple." Rots but little if planted

on dry ground.
Mr. Stackpole of Kenduskeag. A good table potato

—
healthy,

hardy and productive.

Mr. Lowell of Augusta. A strong grower, liable to neither rot

nor rust
; good for table use.

Mr, Brackett of Belfast. Red, round, flesh white or tinged a

little, fine quality, very productive, grows late, not specially liable

to rot, the best late spring and summer potato known among us.

Union.—Shown by Mr. Gilbert of Greene, who stated that it

was a new variety, originating in the town of Minot. In color,

form and quality, almost identical with Early Sebec, but the eyes

less sunken, and ripens earlier. The tubers attain large size at a

very early period. Valuable for early use, but like nearly all first-

class table potatoes is liable to rot.

Early WmTE.—(Long Potato) Exhibited by Mr. Gilbert. The

earliest known variety. Has no other good quality ;
is not fit to

be eaten when grown.
Mr. Brackett. Very early, rot badly, deteriorating fast, and

but little cultivated.

Buckeye, or Bickfoed.—Shown by Mr. Gilbert. A medium size,

smooth, handsome, red potato
—a good grower, quite productive,

free from rot
; by some deemed first quality for spring and summer

use.

State of Maine.—Mr. Gilbert of Greene. This potato originated

in the town of Hebron, where it was known as the " Beai'ce
"

potato. A quick, early grower, formerly quite productive, but

not doing so well now
;
liable to rot, but not seriously. Quality

number one all the year round.

White Mountain—Mr. Gilbei't. Quality second rate, but sells

well on account of its size. On some soils gives good returns, on

others it fails,

Mr. Wilder. What we call "Mountain Whites;" of fair

quality, and not liable to rot.

Mercer.—Shown by Samuel Taylor of Fairfield. Mr. Taylor
said : This is reported to be a seedling from the old Chenango or

Philadelphia, has been grown in my neighborhood for three or four

years, and now occupies a higher position than any other. It

resembles the Orono very closely, the difference being that it is

rather smoother, the eyes not quite so deep, skin a trifle darker

and rougher. More uniform in size and better flavored than the
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Orono, but not equal to the Jackson. It is less liable to rot than

any other known in these latter days ; planted side by side with

Orono, with same soil and treatment the yield is two-sevenths

greater. I intend to plant very few of any other than these and

Jackson. The Mercer for market and the Jackson for home table

use.

Monitor.—Shown by Samuel Taylor. The most productive of

all potatoes, not excepting California
;
rots badly, watery, very

poor quality.

General Grant.—Shown by Andrew Archer, Esq., of Fairfield.

Mr. Archer stated that this potato originated in Phipsburg on

the farm of Capt. Thomas Oliver in 1856, was then known as the

"Golden Seedling," and more recently as the "Oliver" potato.

Was introduced into the town of Fairfield by Mr. Emery and at

first known there as the "
Emery," but latterly as the "General

Grant." They are held in high esteem, being a very early,

reliable, fine table potato, producing well and not liable to rot.

Grown on a heavy clayey soil in 186T and 1868 he found- them, on

on his own land, to be the earliest he had ever grown, producing

well, free from rot, very mealy and fine flavored.

(It is to be regretted that the reports of discussions on the

subject of potato culture were imperfect when taken, and were

mostly mislaid, so that they did not reach the Secretary for use in

this Report.)

Mr. Stackpole said, that in the culture of potatoes, his prefer-

ence was for pasture sward,—to have a light dressing of barn

manure on the surface, well harrowed in,
—to be planted early, in

drills made by a marker drawn by a horse, marking three rows at

a time, three feet between the rows, seed from medium sized,

smooth potatoes, cut so as to require about eight bushels to the

acre, one piece of seed in a place, 15 inches apart in the drills,

well covered
;
and when about six inches high well cultivated

between the rows, and then hoed with a horse hoe. In digging,

I take the horse cultivator and drag off most of the dirt from the

sides of the rows, thereby saving much hard labor in digging.

Mr. Wilder said, we have always been in the habit of seeding

too high. I have found that when I put but two or three eyes in

a hill, I have raised more potatoes, of larger size, with fewer

small ones, than when I planted whole potatoes, or cut them up

and planted without regard to the number of eyes in a hill.
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Such kinds as the "Jacksons" and other varieties having a

large number of eyes, I cut into pieces containing one eye each,

never planting the seed end, on account of there being so large

number of eyes in so small a space, making it difBcult to separate
them.

I plant in hills, putting about three eyes in a hill, and succeed

better than in drills.

We have a great variety of potatoes in our section of the State,

the oldest of which is the "White Blue Nose," so called, which

has been raised there for the last forty years. Specimens of

this variety presented at our county fair last year, were as perfect,

and large and fair as those raised forty years ago. I prefer them
for the table to any other kind. They are several weeks earlier

than any other variety.

Mr. L. Chamberlain said, the Early Blues produce well in

Piscataquis county, but rot badly during the winter, although

perfectly sound when housed. The Royal Purple is considered

with us as the best table potato known. It does not yield very

largely, neither rots very badly, and every man who has had them

on his table one year loill raise them again.

Mr. Thing said : In nearly every garden in Kennebec county

may be found the "
Early Blue Nose," known in many places as

" Dummers." My mother brought them on to my farm forty-three

years ago from the farm of Shepard Bean, Esq., of Readfield, and

they have been grown there ever since, and, though I am not a

prophet or the son of a prophet, I predict that when the Early

Rose, Early Goodrich, Harrison and Garnet Chili live only
in history, the Early Blue Nose will be as well known and as well

liked as it is to-day. Give them good soil, good cultivation and a

cool dark cellar for storing and they are so near perfect the year
round that I do not ask for anything better.

Our potatoes are generally grown on sward land, with a light

coat of green manure spread on, with plaster in the hill, a fair crop

of merchantable potatoes, (Oronos,) is two hundred bushels per

acre. Potatoes are often grown with a little super phosphate and

plaster in the hill, with no other manure, and they do extremely
well

;
I think this way of manuring is on the increase. It is

thought they rot less than on yard manure, the weeds are got rid

of, and with Chandler's horse hoe and a boy, one may plant and

hoe as many potatoes as they please. It has been the universal

practice to cut the seed, and put two or three pieces in a hill, but
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I find farmers are talking about planting whole potatoes, and

putting in more seed. I hope the question will continue to be

agitated until we learn whether the lessons to be drawn from the

careful and elaborate experiments published in the last Report of

the Secretary of this Board apply equally well in New England as

in Old England.
Dr. Loring of Salem, having been called upon to express his

views upon the cultivation of the potato, remarked that lie hardly
felt authorized to give an opinion on a subject in which the farmers

of Maine were so much better informed than the farmers of almost

all other sections of the country. Maine, he said, is especially

adapted to the cultivation of this plant. The new soil and the

high and bracing latitude are peculiarly fitted to that crop which
is beginning to decay in older soils and under milder skies. The

valleys of the Penobscot and Aroostook, as well as many of the

more northerly and interior sections of Maine seem to be the home
of the potato, from which not only the best crop can be raised, but
where can be found also the most healthy seed for crops elsewhere.

He would always renew his seed from Maine
;

and not from
western or southern lands. And he urged the necessity of great
care in the selection of potatoes, and nicety in the preservation of

all the distinct varieties, in order that purchasers from abroad
could obtain what they desired with unerring certainty.
With regard to the cultivation of the potato it was evident to

him that new soil, and non-nitrogenous manures were indispensable
for a large and perfect crop. From remarks made at this meeting,

by the cultivators present, he had learned that neither night-soil
nor a liberal supply of solid barn-yard manure was useful. The
effect of large quantities of strawy manure, in which the soluble

mineral matters of the decaying straw were furnished liberally to

the potato, seem to be very striking. And there seemed to bo no
doubt that the same manuring which answered for the Swedish

turnip would also answer well for the potato. For the Swede,
super-phosphates in their best forms have proved invaluable. And
80 for the potato he would furnish an abundant supply of fertilizers

of this description. The excessive stimulus of nitrogenous ma-
nures evidently forces the potato into an unhealthy condition.

And he urged the avoidance of them especially in crops from which
our seed potatoes are to be taken.

From further experiments and observations reported at the

meeting, he concluded that seed potatoes should be of medium
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size, and should be planted either whole or cut into not more than

two pieces. It is evident that long continued use of the eye alone

from year to year has materially diminished the crops of many
localities. It is evident also that the planting of the stem end

alone produces a comparatively small number of potatoes, of even

growth and firm consistency, while the planting of the sprout

end gives an abundance of potatoes in number, less uniform in

size, and great luxuriance of vine. The potato itself is a plant,

and in order to get the best result from the planting it should have

the well-balanced effects of both ends—the stem and the sprout.

A whole potato then, for seed
;
or a potato cut in two pieces, from

sprout-end to stem-end, in order that the balance may be preserved.

Of the size of the seed potato, it should neither be too large nor

too small. Small potatoes are immature, and are as unfit for seed

as an immature animal is unfit for breeding. Overgrown potatoes

are usually coarse in fibre, and unhealthy, and they are as unfit for

seed as an overgrown, coarse and feeble animal is unfit for breed-

ing. Immaturity on the one hand, and excessive growth on the

other, should be avoided. Either may answer for a short time—
but in the end, the evil effects will become manifest.

Dr. Loring concluded by allusion to the value of the potato crop,

which has passed out of the list of common and cheap farm

vegetables into the list of luxuries
;
and urged the utmost care in

its cultivation as the only source of profit.

The exercises of the day following were opened by the delivery

of the following lecture on

THE BREEDING OF HORSES,
BY HON. THOMAS S. LANG.

Mr. Chairman and Gentlemen :
—I was not aware that I was to

be called upon to speak upon any subject before this Convention

until too late to prepare such matter as I should feel satisfied to

read to you.

So far, through life, I have made it a point to do any thing in my
power that could add to the interest of agriculture, or any of its

branches. Therefore, I have answered the call of your Committee

of Arrangements,
The subject assigned me,

" The Breeding of Horses,'^ is so

broad, to go into detail, as to inspire misgivings that in the time

allotted I shall be able to interest you.
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And as progress is the watchword of the nineteenth century, a

watchword which I fear animates me too sensibly at times,

especially when speaking of such a fast subject, I shall be happy
to be criticised by any of you if you see me going astray.

If what I offer serves to call out 'from others the theories and

experience by which they are acting it will do no harm. I hare

no expectation of pointing out anything new for your consideration

in the rearing of horses. The subject has often been exhausted

by men of greater experience. My treatment of the subject must

be general.

But I cheerfully add my mite, acknowledging the honor which

the invitation conveys from the farmers of Maine.

The rearing of horses is a matter of more importance than is

generally supposed by those who do not give the subject thought,

and is a class of breeding in which there are more and graver

mistakes than any other.

The ox, cow or sheep, can be made to meet the wants of man

as food after their usefulness in labor, or production of wool or

their kind is ended. Unlike other domestic animals, we are

unwilling to eat the horse when he is unfit for labor. I have no
^

doubt however, that the day will come when the meat of the horse

will be used as food in this country.

Four years ago there were two or three shops in the city of

Paris where the meat of horses was sold as an article of food, and

to-day there are over two hundred shops where it is sold exclu-

sively. It is sold exclusively because few can discover it from

other kinds, of beef, and thus the Government guards against

imposition.

In this country, however, the horse is only wanted for purposes
of labor or pleasure, and when from old age or other causes he no

longer answers the demands of his owner, his death ends expenses
of keeping, his value is gone. I was curious enough to inquire

several times in the market in Paris for horse beef, the relative

value of the living animal in fair condition and that of dressed

beef Tlie answers were from 50 to 65 per cen^. in beef of his

worth as a laborer.

It will be readily seen that the successful rearing of horses

admits of fewer mistakes than that of cattle and sheep. Yet with

few exceptions do you find breeders of horses considering thought-

fully the laws which govern their reproduction.
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I do not wish to be understood that I believe there are laws

which may be studied and conclusions which may be adopted that

will lead one in a successful road always.

For one constantly finds exceptions which are without the

accepted rule of "like producing like," but are generally made

plain if we carefully study cause and effect, allowing our investi-

gations to go back through several generations. All such

investigations will make us stronger in the belief of the correctness

of the general theory of generation.

Here is a point to which I would like especially to call the

breeder's attention, although I do not doubt your own observations

have led you to adopt the conclusions (and it is ajiplicable to all

kinds of stock-breeding): That the safe plan in selecting a represen-

tative animal, a dam or sire, especially the sire, is that they should

not only be in the line of acceptable stock for several generations,

but that they should be individually capable of transmitting these

desirable qualifications.

I have in my mind several animals of good antecedents and such

as I would select if pedigree and configuration only were to be

consulted, who never produced an acceptable animal. And I may
go further and say that I have known own brothers, one of them

capable of determining the character of most of his get, while the

other was worthless in this respect, and was not followed by ani-

mals of his size, color, or constitutional powers, yet these brothers

were nearly alike in general appearance.

The fact is noticed by many writers upon the subject of breed-

ing of horses.

I. H. Walsh, author of British Rural Sports, treats of this sub-

ject at some length, citing such examples as Touchstone and

Launcelot, own brothers, of same color and appearance, yet the

get of Touchstone were nearly all patterns of himselfeven to color,

dark bay or brown, while Launcelot's were of all colors and of but

little account upon the turf.

If then we grant that there is no certainty in our efforts, it

would seem that we are afloat for a safe course to pursue as a rule.

I do not wish to convey that I believe it chance, beyond our

reach, although it may be to a certain extent beyond our control,

unless experience step into the place left for it by science.

To repeat : I do believe in breeding in a line of desirable quali-

fications as the foundation of our success in any branch of breed-

8
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ing whether of cattle or horses, or of any particular class of

horses.

But be sure that the animal selected to represent this class or

reproduce it, be proved by trial to possess physical power and
nervous energy enough to determine the qualifications of its g?t.

If the animals selected are types of your wishes, know that

they can reproduce these types, or you are afloat without compass,
and while you may land somewhere in the direction of your wishes,

yet with no certainty at the desired haven.

In selecting animals to breed, as a matter of course you will con-

sider which class of horses you desire to produce. The running
horse for sporting purposes, the trotting horse which may be used

for any purpose as a gentleman's horse, the carriage horse for family

use, the truck horse or a combination which is found among the

horses raised by the farmers of New England. Each class has its

sine qua non of excellence suited to the uses for which it is desired.

The lumberman of Maine or Minnesota would be unwilling to

accept the thoroughbred horse of Kentucky for his business. Or
-the truckman of our cities would not accept the gentleman's
V driving horse for the sturdy labors of the trucks.

Therefore having selected that class which you desire to produce,
next conies choice of sire and dam, as the first consideration.

The eire is of the most importance, because experience teaches

that he determines the character of the progeny much more than

the dam.

Dr. Alexander "Walker in a work upon intermarriage treats this

subject with distinct and convincing arguments. He asserts that

the breeding of domestic animals is conducted in the most uncer-

tain manner for want of practical knowledge of the power of each

sex to -give liis or her organization, and he clearly expounds
that one class of organs is propagated by the male, and others by
the female. And the inference which I draw from his writings is

that these evidences are better defined in domestic animals, on

account of the less mental influences to which they are subjected
at the time of conception. The late eminent physiologist, Dr.

Knight, as well as Dr. Walker, argues upon this point among
others, that the sire gives character to the locomotive organs
and the dam to the nutritive organs.

So far as the locomotive organs are concerned, I may cite you
to the fact that nearly all the produce of trotting stallions bred to

pacing mares, are trotting progeny, while that of pacing horses
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with trotting mares is pacing colts. An important fact to be

remembered when considering these influences is that stallions are

kept in healthy, strong, determining, energetic condition, much more

than the mare, and this brings me to the point claimed by the best

\yriters, and I believe it,
—that the blood horse determines the

peculiar type of his get much more surely than mixed blood. His

constitutional powers have been kept up to the highest point by

careful, judicious selections of the most able, vigorous animals in

each generation. And when they are stinted to mixed blood or

cold-blooded mares, the type is in favor of the horse.

In selecting a sire to breed, I should first select an animal in the

line and class desirable. His health and vigor are of the first impor-

tance
;
also the health and vigor of the sire and dam, and grandsire

and grand-dam.
Their size, formation, color, temper, &c., follow to be considered.

The size is determined by the use the animals are intended for.

If for trotting (a class that brings the highest price) 15 hands to

15.3 is the desirable height, and 900 to 1000 lbs. weight in unfit is

best, as all over this weight is surplus weight to be carried. And

while there are many fine trotters 16 hands and over and weighing

1100 lbs. and over, yet experience proves that, qualifications being

equal, the tenons give away under the action of greater leverage

and the feet oftener give out under the force of impingement and

weight which larger animals generally are subjected to.—This is

equally true in the running horse and roadster ;
the 900 to 1000

lbs. roadster lasts better than a larger one, while in the team horse

weight is needed and speed must be given up to a great extent.

Having selected a size suited to the proposed stock so far as

pedigree is concerned, formation is next to be considered. If you

wish to have running stock for sporting purposes, the running

horse exercised and bred to that exercise must be selected
;
as in

almost all cases the peculiar motion and fitness of the joints and

muscle attachments in this class of horses are suited to this move-

ment and not to trotting movements. Yet these characteristics

are modified by one or two crosses, particularly when trotting

stallions are stinted to running mares.

Let the hearer examine the position taken by the hind feet of

trotting horses of approved open gait while standing at rest, and

those of the majority of running horses, and he cannot fail to

see the effect of the formation to which I refer. It would be

absurd to expect a trotter, however well the animal might be
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formed in other respects, if his stifle formation and muscle attach-

ments prevented the proper trotting movement.

Having selected the horse in the long line of good ones, of right

size and movements, good health and temper are to be considered

as positively necessary. If he has good health, good temper gen-

erally follows, but not always. If health is lacking he will not

be able to give good health to his progeny. Lack of robust health

lays aside all chances of success in performing labor requiring

speed or great bottom. And where the temper is bad, all other

qualifications being good, the animal is of little value especially in

trials of speed in company. While speaking of health in a sire I

am led to wish that I might be favored to convince you, as I have

been convinced, in the course of careful observation, of the absolute

necessity of this point. Do you, gentlemen, expect animals to

reproduce anything but him or her self, or both*, and the combina-

tions which have made up their animal organisms through the

generations succeeding ? Then why not demand that the animals

which you couple shall not only combine the antecedent qualifica-

tions, but also a thorough physical organism in their own bodies.

I would accept no sire who was not sound in every respect

touching his constitution, free from all affections of the blood,

fi'om which,—now mark,—from which nearly all the ills horse-flesh

is heir to, descend. Chapped heels, scratches, flat feet, thin-shelled

hoofs, liability to false quarter, spavins, curbs, pinched feet,

navicular disease, as well as very many other difficulties which I

need not mention, have their origin in the condition of the blood.

Your own experience must convince you that to drive a horse and

heat up his blood and then let him stand in a draft or without

cover until he cools, will certainly produce a feverish state of the

blood. In the human race it rushes to the head generally.

In horses it goes to the feet, or its effect is felt at the feet, for

two reasons,—first because it is supplied more fully to the feet

than elsewhere. The other reason is owing to the peculiar

constitution of the foot inside of its horny walls, thus there is no

room for the swelling produced by the inflammation which must

follow this distorted action
;
and the greater the disturbance the

greater the pressure, and consequently more disastrous. Now my
point is to assure you that a dam {the dam especially) who,

although possessing a naturally good organism, has had her blood

operated upon by these accidents (and my wonder is there are not

more of them) and her feet affected by this distressing fever, must
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surely qualify her progeny, and especially if she is suffering- its

pain while in foal. This affection of the blood was feverishness

from outside influences, and is equally applicable to like difficulties

induced more readily when the blood is rendered turbid by strong

feed without exercise enough to throw off the feverish state or

element in the blood.

To return again to the subject, I want to refer you, those of you

who have examined the stock of American Star, a horse nicely

bred so far as pedigree is concerned, yet with so light muscle

attachments that few of his progeny pull through without trouble.

And I might mention many other horses known to you, which

have constitutional defects that have been bred to the great

damage of the breeder.

I wish I was able to impress upon the minds of all present the

importance of thorough health and constitutional perfection. I

believe I speak from experience and with reflection when I urge

this point.

Since I have been engaged in breeding, I have had opportunity

to observe these points in the get of many stallions of my own and

others, and I have made a point of recording for a number of years

a description of all mares stinted at my stables, their points,

defects, &c., and comparing as far as practicable this record with

their produce.

This record some years amounted to 200 mares,—thus we were

drawn to conclusions which have materially changed our opinions

upon many points. Many sound horses which have gone through

many hard trials safely, have produced colts which were proverbi-

ally unsound when placed at work. And I have been unfortunate

enough to have purchased very fine animals of approved stock at

large prices, whose stock was of little value. If by acknowledging

these mistakes and pointing them out it shall be of advantage to

any, it will be well.

Before passing from this subject, I wish to remark that the form

and structure of a horse indicate to what extent he can perform

what may be required of him.

If great speed and prolonged action, he must be supplied with

sufficient bone and muscle, and the processes must be prominent.

To use the words of another :

" Considered mechanically the bones

form the frame work of the animal machine
;
in the limbs they are

hollow cylinders admirably fitted by their shape and texture to

resist violence and support weight." The character of the sub-
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stance of the bone is of the greatest importance, and the difference

between the bone of the thorough-bred and one not thorough-bred
is very marked, calling the attention of the most careless observer.

The bone processes, or projections, which serve as levers for the

muscles to act upon, must be prominent and well defined, or the

animal cannot make great efforts,
—no matter how good wind, and

temper, and vital powers he may have,—without danger of injury

by slipping of the muscles from the bones by the action of the

muscle in contraction between these attachments. This slipping

or strain of the unprotected muscle produces spavins, curbs, &c.,

as the fluids ossify, or form into bone, involving the joints and

action of the muscles.

If these conclusions are correct (and I have endeavored to study
such causes carefully) how many men who breed horses post
themselves carefully and act understandingly, when selecting
animals to breed of either sex ?

Of the many mares brought to my stable each year for

breeding purposes, nearly half are unfit to breed from, expecting
to produce the best stock, or satisfactory results, and I doubt not

many breeders can say the same. It is very hard to convince many
men that their favorite mare is worthless as a breeder—the chances

being entirely against the breeder. They are willing and anxious

to pay the fee of service and expect to get a satisfactory result

therefrom, or the horse is to blame.

Shall I draw a supposition or two like which there are many
examples ? A gentleman of means in some city has a favorite

mare who has served him well but having become broken down by
hard usage, accident and good feed, finds it necessary to supply
her place with a more vigorous animal, sends her to the country to

breed to some horse who has trotted fast, or whose owner has had

his horse well posted in the public journals, without any idea by
examination of his physical powers, or antecedents, or how they
will couple, yet is disappointed when he succeeds in getting a

colt, that it is small, ill-formed and worthless, and is disgusted
with his experiment, and if kept a stallion, as they are in many
cases, is sent to the country to spread his faults further. Another

class of mares used for breeding, and they are nearly four-fifths of

all in New England, is the farmer's mare of all work, which from

under size, bad color, broken wind and unsoundness of all kinds,

or ill-temper, are set to breeding because they cannot be sold for a

fair price in the market. Yet these mares are expected to breed
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fine colts if they are only bred to a fashionable horse, and the

horse bears the blame.

To cure some of these, I have thought that a good tax upon a

stallion kept for service or royalty upon his service, and the same

upon breeding mares, would have the effect of reducing the number

of poor ones, and would result in being a great benefit to all in a

short time.

When you have selected the stallion you desire, his colts

from approved mares being satisfactory, your next consideration

must be the dam and her qualifications.

If your stallion is selected on account of his gait and physical

make for a trotter, then must your mares partake of similar make

and motion if you expect success with reasonable surety. If your

stallion is selected to breed gentlemen's carriage horses, then the

taller mare with more upright shoulders, narrow loins and closer

and shorter gait, closely corresponding to the stallion intended

for such a class, is best.

These two classes are combined with success oftentimes so as

to make a good carriage horse, quite fast. But beauty, fine carriage

and fine size must give way to a great extent if great speed is

required.

The finest gentleman's horses I have ever seen were in France.

There breeding is carried as near perfection as possible in this class

as well as in the sporting horses in which the French people seem

to be much interested, and bid fair to beat the world. An after-

noon ride in the Bois de Bologne of a fine day would show an

observer many hundred pairs of bay 16^ hands horses as near

perfection in motion and symmetry as possible, and admirably bred

for the uses intended.

While in that country I had opportunity to converse with many
breeders, especially at the annual fair held in Paris which

was visited by the eminent breeders of the empire. And these

conversations led me to observe the point dwelt upon as important

as a principle or element in breeding,
—the close assimilation of the

male and female in general characteristics if you would keep up the

standard that you may have with reasonable success.

In conversation with a gentleman who was interested in the

management of the National Society for the improvement of Horses,

he said, "Our Emperor is doing a great work in improving the

horses of the empire, bringing to the work the best physiologists
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and men of position and judgment, and they have reduced the

breeding of the best horses in the different classes to a science."

"In pursuance of this plan," said he, "the Government selects

and brings in the appropriate sires," and he gave me a list of the

government stallions then in the stud of France, amounting to 350

animals, all selected for their fitness in the class where they were

wanted, and located in 26 different places in the Empire.

No mean animal could be kept, and if he was ever so fine

himself, if his get proved ordinary, he was placed at work and

removed from the stud.

Thinking this a proper opportunity to inquire in regard to the

class of dams to be used, and their qualifications, he assured me
of the necessity of similarity in size, form and character of sire and

dam, if a given type was desirable.

I referred to the fact that Gen. Fleury who has charge of the

government stables, had been breeding for several years, as I

heard, the best " Norman" mares, which are very large, with the

best English thoroughbred horses, for cavalry purposes. He at

once said this is true. The English had a cavalry horse that could

outlast ours on account of blood and long lines of breeding to

lasting qualities, but they were deficient in limbs and feet, and

soon broke down on them. Therefore the smallest compact
Norman mares were selected and bred to the best of these stallions,

and the second cross is an animal that can last, and is equal to

any horse in the world upon the road or hard land. lie admitted

that tlie first cross was far from satisfactory in many cases, but

succeeding crosses were a success.

I hope you will pardon me for this reference to foreign manage-

ment, but it so agreed with my convictions in my small opportunity

of observation, that I could hardly refrain from speaking of it in

your hearing.

To return to the selection of a dam. After selecting one in a

desirable line and such as you wish in every particular, it is

necessary that care should be used to select one in full vigor, not

too young and undeveloped, or too old and past her prime.

Many young or old mares may give you fine colts. Yet it is

safer to select mares of full strength and vigor.

Many writers upon breeding, especially the breeding of horses,

admit that animals may be bred with success when one is quite

young or old, provided the other is in full vigor. 1 am willing to

admit that this may be so in many instances, but as a safe rule to
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follow it is not correct, especially if it be the dam which is selected

to be the young or old one.

Females of domestic animals and the human race seem to have

three distinct periods of life which ai'e fixed by Nature, qualified

to some extent by climate, habit and food.

1st, The undeveloped period of early life.

2d, The developed period of middle life.

3d, The decline of physical power in age.-

In the life of animals when the organism has so far advanced as

not to require vegetative life for its own progress, it then becomes

capable of reproduction. And the power to reproduce increases,

as the waste of vegetative life increases in the system. What

a wonderful consideration is here presented. Nature supplying

a regulator whereby health is maintained if the female does not

reproduce. Tlie waste is expelled from the system at regular

periods. The whole action of these functions to be changed as

soon as conception takes place, and the waste goes to supply the

embryo.

Leibig, who is standard authority, says that "
every drop of the

superabundant blood goes to produce an organism like the mother.'^

Now for our point :
—

If the dam is too young to be fully developed, she can have no

surplus to provide for her progeny, or must divide it between the

embryo and her own wants, and both are thereby injured. On the

other hand if too old, past the second period, the decline of vege-

tative power affects in a corresponding degree the progeny.
Next to mature age the dam needs to be so formed as to give

plenty of room for the embryo. Width across the hips is very

much to be prized. If the pelvis and back ribs are not large and

deep the foetus will not have sufficient room.

Be sure that the udder is well developed so as to secrete plenty
of nutriment for the foal, or so as to contain it if secreted.

If the dam is ever so good physically, and the sire equally so,

the foal will not meet your expectations unless he is well fed the

first six or eight months of his life, as during this time the char-

acter of the bone and muscles and muscle attachments are formed.

Would you hoe or manure a plant after it has matured and com-

mences to ripen, or while the sap is running vigorously and the

plant is forming would you water and cultivate ?

What is kept from the colt the first year can never be fully sup-

plied. Therefore let the dam be a milker, or well developed if she
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has never bred previously, so as to make as sure of the fact as you

can. Let her temper be good, yet filled with nervous suscepti-

bility, and her health perfect, then will she impart strength and

size to the embryo while she carries it, and it depends entirely

upon her for nutriment while it lies in the uterus, and is attached

to it. Previous to that contact it is supplied from the yolk of the

ovum the same as the fowl before hatching. Therefore, it will be

seen how necessary it is that the dam be in perfect health, and

that all the secretions be perfect and the absorbents and canals

which convey the secretions, which are to supply life and charac-

teristics, be perfect.

I had occasion some years since, to dissect the well known mare

"L'Esperance," formerly owned in New Orleans. After a sick,

ness brought on by calculus in the bladder, or formation of stone,

this increased very rapidly after the first month of pregnancy.

The dissection took place after the 6th month of pregnancy. The

embryo was perfectly formed to the eye, for the time. And the

attachments of the uterus and placenta were perfect so far as

I could judge. Yet on account of the want of the proper supply

of nutriment the embryo was not larger than a cat. This was an

extreme case, but it served, with many other cases from other

causes, to convince me that it was highly necessary to keep the

dam in perfect health.

Do not fear to use good feed after six months from the time of

stinting Oats, good hay and oat meal, and gentle exercise, out

of excitement, yet in company so as to be cheerful and contented.

And as soon as the foal is dropped and the attendant inflammation

is reduced let liberal feed be given, changing occasionally so that

appetite shall be kept up. Old oats, oat meal or bruised oats, are

preferable as a standard food {barley never) with good grass from

old high land pastures. Sweet feed if possible, and avoid the

luxuriant feed of manured fields.

When the colt is weaned, or before, if he will eat them, let him

eat all the oats he will and not get too fat. This seldom occurs,

never in my experience.

This is the practice of the best breeders in this and other coun.

tries. In a letter received not long since from one of- the best

breeders of horses in Kentucky, he urged me to spare no efforts in

good care and feed of the dam three months before foaling and of

both afterwards. This point is understood by the Arabs, who

give the best of the family supplies to the foal mare. And in this
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connection I will refer to what has been said upon the relative

influence of sire and dam upon the progeny, and the idea which is

common among us when speaking of the Arab, and their devotion

to the mares of the tribe, from which the idea is obtained that the

dam is of more consequence in breeding than the sire. Not long

since I read a letter to "General Dumas," written by the celebrated

Arab Chief, "Abd el Kader," which was published in the fifth

number of "Bailey's Magazine of Sports." He remarks—"It is

true that the foal proceeds from the sire and from the dam, but

experience of ages has proved that the essential parts of the body,

such as the bones, the tenons, the nerves, and the veins, proceed

always from the sire. This is beyond all doubt, and the meanest

Arab knows that any malady of the bone under which the sire is

sufi'ering at the time of service will be perpetuated, such as splints,

blood and bone spavins, &c."

This is going too far, in my opinion, especially in reference to

nerves, as the thorough health of the dam, whose blood in the

main makes up the strength of the nervous system, has, so far as

my experience and observation goes, a controlling influence.

And, further, I have in mind a stallion who is spavined in both

legs, who has been stinted to hundreds of mares, and a large

number of colts pulled through sound, while few were spavined
like the sire. These spavins in the sire were caused by
excessive labor and exertion. I am willing, however, to adopt in

general the proverb of the Arab, as given by Abd el Kader : "El

hor ilebal el fahal,"—" The foal follows the sire."

My reasons for this conclusion have been previously given.

And as English and French writers upon horses dwell much upon
the writings of this celebrated Arab chief, in his descriptions of

his favorite animal, I shall take the liberty to give his ideas of the

relative value of the sexes. He describes the horses of the desert

as distinguishd under the following heads: "El Horr," "El

Hagdin," "El llekueref" "El Berdoune." "El Horr"isthat
in which the sire and dam are both of noble race, and thus takes

the lead.

" El Hadgin
"

is that in which the sire is noble and the dam of

common race. It is considered less than " El Horr," its name

Hadgin, or defective, being derived from the word "Hurdjess,"
which signifies faulty.

" El Mekueref " is that in which the dam is high bred and the

sire half bred. Although this approaches the Hadjess, it is of
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much less value. The name of this class is derived from "
haraf,^'

mixed.

"El Hadg-in" is superior in quality on the same principle that

a man whose father is white and whose mother is a negress, is

superior to him whose mother is white and father a negro.
"ElBerdoune" is that class in which both sire and dam are

badly bred.

And he adds, "This animal is a stranger to our country. The
value of a horse is his breeding."

I may have tired you with this subject and will pass to another

point not so well established, but one that nevertheless is beyond
doubt of much importance ;

that is, the effect of the first impreg-
nation upon succeeding progeny.
The influence of the first impregnation may qualify all subsequent

ones. That it does many of them in a marked manner is well

known to many breeders, here and elsewhere. I was urged to

visit the College of Surgeons in England and examine the examples
to be seen there preserved, which were the result of experiments
to that end. I have regretted that I did not do so. Very marked

instances have come under my own observation, and so convinced

am I of this qualifying effect that I would not breed a mare

which had been previously bred to an objectionable horse. And
if I desire to breed in direction of the sire as much as possible I

would select a mare that had never been stinted to any horse but

the one selected.

I have in my stable at home a chestnut gelding by Gen. Knox.

This gelding has a striped face and very peculiar hind feet and

pasterns, and a peculiar manner of placing his feet upon the floor,

a peculiar gait and temper. His dam was white by a white horse

and Knox is black by a black horse. This colt has no resemblance

to either sire or dam but is a second edition of a colt of the mare

by Iliram Drew, and the build, temper, color and marks of Hiram
Drew and a close reseniblance to that horse's colts in many
instances.

Now if the embryo is the result of the contact of the semen

with the ovum may not more than one of the ovaries be influenced

by the same contact, and while one is fructified may not the otlier

be influenced so that a subsequent copulation may bring it to life

somewhat under tlie first influence. This is urged by many writers

and thinkers. Is there any other satisfactory tlicory for the effect

of coupling King Charles spaniels and black and tan dogs, and the
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results which are patent to the experience of many, or with black

and white breeds of swine.

I have not spoken of these influences because Herbert, Stone-

henge, McGillivray, Carpenter, Goodale and others have written, or

placed theory and facts before the public, but because I have seen

practically the operations of these influences or phenomena, not

only in horses but swine and dogs.
'

Thus the breeder has not only the complex influences of the

sire and dam on their progeny to care for in his plans, but also

the efiect of former breeding of the same dam, and "taking back"

as it is called, in the line of both sire and dam, and still another

influence not much believed in and until lately the subject of much

amusement in observing the efi'orts of some men whom grooms
have thought to be superstitious.

I refer to mental influences at the time of copulation which may *

influence the dam at the period of conception and during pregnancy.
I do so far believe in and adopt this idea as to always endeavor

to control the nervous impulses of both male and female at the

time of conception.

My grooms are always enjoined to place the mare, as far as may
be, several hours under the influence of the horse while in heat

and before service, and also to avoid other horses and their

influences at this time. And to this end I have dispensed with

the use of teazers in my stable.

Within a day or two I have unexpectedly fallen upon an ex-

tract from a work written by the physiologist Walker, spoken of,

which expresses my belief and convictions so closely and in so

much better terms that I decided to offer them in evidence.

Speaking of mental organs, he says: "It is evident that in all

voluntary acts in which two sexes are engaged, two thinking

systems are involved
; and, as the first portion of the thinking

system, sensation and observation, is passive or dependent on

impression, and the last portion dependent on passion and volition,

is active and exciting to locomotion, it is evident that, in the act

of reproduction, one or the other sex will be relatively passive,

and the other relatively active. Hence the progeny will receive

from the one parent the organization in which, in the thinking

system, sensation and observation depend, and from the other that

in which passion and volition spring ;
for the very term repro-

duction implies the communication of similar organs and functions,

and of the most energetic and characteristic ones." And the writer
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sums up the entire law by saying- that the thinking organs are in

equal and distinct portions derived from both parents ;
while the

dam gives the whole of the nutritive, and the sire the whole of

the locomotive organs. Now, while I believe this for the most

part true, yet experience proves many individual cases exactly

opposite from the writer's theory, and I am prepared with living

witness of the fallacy of this conclusion as a rule.

I now have one mare who has five colts, the first four with her

exact shape of leg, and motion, and subject to the same difficulties

which the dam had,—curb and infiltration of the hock joint,
—

the fifth was formed like the sire in the leg, and had the sire's

motion. This mare was by American Star, and higher bred than

the 'stallion stinted to her, and of tremendous nervous power.
She determined her get, until, by a happy condition of the same

stallion, he altered the produce. This change was looked for and

prophesied by my superintendent.

While speaking of mental influences, I wish to cite an example
which I believe illustrates that point. A black mare whose sire

and dam were black, was coupled with the black horse Black

Ilawk Telegraph whose sire and dam were black. And this was
her first produce—it was chestnut, with white face, wall eyes, and

four white legs. I was disappointed in the result, and was led to

conclude that a colt of Trotting Childers which had those marks

must have been stinted to this black mare, but my superintendent
convinced me by reference to the books that this Childers' colt

was castrated some weeks previous to this mare's coming to my
place, but that while in heat she was in an adjoining yard, and in

communication over the fence with this odd marked colt, and that

while under this influence she was taken to the black horse, which,

not having much service at the time, came out noisily and

abruptly, terrifying the mare very much. If breeding is subject

to such influences, how many are there who endeavor to counter-

act or contrt)! them ?

The subject of in and in breeding ought to occupy more
attention among the breeders of horses than it does. Because the

efl'ect is bad if kept up too long or injudiciously, is no reason that

the effect is not excellent to a certain extent, especially in fixing a

type.

There can be no doubt that Nature fixes about two generations
as the limit that may be profitable.

The wild horse of the plains selects his own daughters until his
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age and strength give way to younger and stronger contestants,

who in time follow the same course. To breed in once, and then

out once or twice, then in again to the first line, I have no doubt

will give good results.

This subject is treated to such length by authors whose

experience is worthy of your consideration, that I will leave it

with the endorsement given. I may add that I am trying the

experiment in a few cases with fine success, so far.

Before closing allow me to remark that the rearing of horses is

capable of being a remunerative business by study and good

judgment, which is only directed and made good by investigation

into and adopting the theory of generation as closely as possible.

Without this it is certainly the poorest branch of farming interest,

and admits of fewest mistakes.

But with a dam decidedly well-bred (thorough-bred, if you will)

of good form and size, and good temper,
—no matter if nervous if

under control,—[and one always has a certain index of this point in

the ividth of the brain between and over the eyes) and good color and

structure, coupled with a horse of good size, say fifteen hands and

three inches, and good form and color, with prime health and

temper, good bone and feet, straight hind leg, hock not too low,

and reasonable slope to the shoulder, and natural trotting move-

ment, must give a class of animals that will always bring a

remunerative price in New England for road and gentlemen's use.

¥ov trotters, the best thorough-bred mares for dams, especially if

they have been bred to trotting movements. I would then select

the horse for his constitutional powers, and true, steady, trotting

movement
;
and the better bred he bo, the better. The longer he

has been bred in the line of those qualifications which you wish,

the surer you are of satisfaction in his progeny, and this repeated

point is more observable in this class than any other. There are

many practical points which are worthy of consideration in

connection with this subject, which we cannot discuss for want of

time.

One point claims the attention of horse-breeders, as well as of

agriculturists generally, viz,
—trials of speed at agricultural fairs.

Several New England journals of agriculture seem disposed to use

their influence against these trials, and propose not to allow the

breeder to show his animals at speed during their exhibitions. If

it is wrong, if it decidedly involves any principle of right or

morality, to train and exercise a horse to that qualification which
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is demanded in the market, then it should be stopped. That it is

allowed to engross too much attention, I will not gainsay. Who
are to blame, the managers of a society, and the judges who
control the exercises, or the jockeys and roughs of society ? If

trustees make suitable rules, select suitable judges, and have

spunk enough to control such occasions subject to their views, I

Bee no reason of complaint. Men will bet upon the relative speed

of horses, so they will upon elections, the probable condition of

the money market, and shall all such exciting measures be lain

aside, entirely as a sanitary measure, because a few men bet, or a

society cannot get talent enough to apply a remedy ?

Maine has 100,000 horses. Is it out of proportion to assume

tliat 20 per cent, of all are bred to speed for gentlemen's road and

pleasure use ? Hardly a breeder that does not wish that all were

speedy. Allow $200 to be an average price (and it is far

belowfor this class) you would have quarter of a million of dollars in

fast horses in this State. Now will not their training and public

exposition be likely to increase their value from 25 to 50 per cent.?

Yet this increase must be given up because ability enough cannot

be displayed in the management of societies to control the bad

tendencies.

Fast fine horses are wanted in the market, and so are wheat and

barley. Should encouragement be withdrawn from all, because

whiskey and beer are made from them, or money is bet upon thie

trials of horses ? The man who breeds horses pays taxes as well

as the breeder of cattle and sheep, and his rights ought to be

respected with others, especially when his efforts bring out cash

to pay premiums to all.

Push him out, and is the community bettered by his having
these trials by himself? The 'people will certainly go to see a

good horse trot. And if once a year a community can spend a

day or two and see cattle and sheep, and swine, and farm products,

and horses, and have the pleasure of seeing them show their firte

points and action, it cannot fail to bring a crowd, and give satis-

faction. I have been breeding horses 20 years, and attending

legitimate exhibitions of horses at societies' exhibitions, and have

Been no occasion to think less of mj^self, that I have been engaged
in breeding fast horses. Nor do I believe I have lost the respect
0(f the public because I have added this interest to the other

interests in breeding, or of agriculture in which 1 engage. As
to the general influences which the rearing of horses has upon



DISEASES OF PLANTS. 129

individuals and society, compared with other branches of stock

breeding, I know of no material difference. And a careful

examination of the laws which govern success in these pursuits

cannot fail to build substantially upon our characters as thought-

ful men.

The influences of such a pursuit need take nothing from our

dignity as members of society ;
for I firmly believe that the man

who by observation and research, becomes acquainted with the

wonderful theory of generation and its innumerable changes, and

the ease with which it is made applicable is answering to the

wants and pleasures of man, will be led to acknowledge the power
of nature to mould and fashion at his will, forms of beauty and

intelligence for his use. He trusts no longer to uncertain chance,

but bowing in the light of science to the wisdom of every com-

bination, and the philosophy which surrounds the conception and

pathway of every living thing, he becomes purer and better.

It is a matter of deep regret to the Secretary that he is unable

to furnish reports of the discussions which followed the delivery of

the above lecture, and also of those in connection with the

lectures subsequently delivered.

The same inability attends the two very interesting and instruc-

tive lectures delivered by Hon. Henry F. French of Boston, on

Under-Drainage.
Provision having since been made for the services of a phono-

graphic reporter, it is hoped, in future, that those unable to be

present may be furnished with the substance of what is listened to

by those attending the Conventions.

The following lecture was delivered by Prof. George L. Goodale

of Bowdoin College,

On the Diseases of Plants.

3Ir. President, and Gentlemen of the Convention :
—I invite you

to study at this time some of the diseases of plants. Even in its

strictly scientific bearings, the subject is of importance to every

farmer, and it becomes of engrossing interest to him when the

study of plant-diseases leads to sound practical suggestions as to

means of cure. The science of vegetable pathology which treats

of the diseases of vegetation is based upon facts developed in

certain departments of chemistry and botany. To these we must

9
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add a branch of study which has of late years risen to the rank of

a science, microscopy. A clear understanding of the laws relating

to the diseases of plants presupposes familiarity with the sciences

just named, as well as close and prolonged investigations in the

laboratory and on the farm. Very little attention has been devoted

in this country to the subject, partly from lack of material for

methodical study, and partly from lack of opportunities for field

experimentation. The subject is an obscure one. Nearly all the

light which has been thrown upon it has come from the libraries

and the laboratories of European botanists and chemists. The

facts which I present now have been derived from a survey of the

English, French and German works upon the diseases of plants,

and I wish to be distinctly understoo d at the out-set as refraining

from expressing my own opinions relative to disputed statements

and contradictory hypotheses. I shall bring before you the trust-

worthy records of foreign observations, and leave you to draw

your own conclusions in regard to matters still in dispute.

Let us first gain a clear idea of a disease. The word disease

originally meant a want of ease, and in this sense it is used by an

early English writer. It is so employed in Wickliffe's translation

of the New Testament, in the 33d verse of the 16th chapter of

John, "in the world ye shall have disease," that is want of ease,

but in the translation which we all use, it reads " in the world ye

shall have tribulation." The word disease has now a wider

signification than this. It is applied to maladies and morbid

states of the body. The word is now defined by medical writers to

mean a derangement of the normal function of any part of the body,

thus being used almost synonymously with the term "disorder."

Normal means according to a standard or a rule
;
and the har-

monious working together of the functions of all parts of the body,

according to the normal or standard, gives us what we know as

health. Now when we establish a straight line as a standard of

health, it is plain that we may have deviations above as well as

below this line. Do not understand me to say that a person can

be too healthy, that is impossible. It is, however, obvious that

any part of the organism may do more than its proper work, may
be too active in the discharge of its function, and this deviation

from the line of health is above it, and is, as truly, a disease as if

the same part of the borly failed in activity. When the eye fails

even in the brightest light to distinguish objects, we say that the
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organ is diseased, it fails to perform properly the function required

of it.

But, as you know, the eye may be too sensitive instead of dull.

It may shrink even from the faint light which struggles through a

darkened window. In this case the organ is performing more than

its proper work, and it is truly diseased. It is important therefore

to remember that any part of an animal or vegetable organism may
be either sluggish or too active in the discharge of the function

which the Creator has inrposed upon it, and either the torpidity or

the excessive activity constitute disease. If this is clear we are

prepared to consider certain conditions which constitute disease

in plants. Let us now apply our definition of disease to vegeta-

tion. Is a plant diseased when any part of its organism deviates

from its normal function ? Plainly the answer is yes, and

considered strictly as a scientific question, it is a correct answer.

But for the purposes of the present paper, the answer must be no.

A farm or garden plant is not necessarily called a diseased plant,

even when any of its parts deviate from their normal function, and

we must distinguish carefully between conditions which you term

disease in plants, and those which a botanist would recognize as

such. A few illustrations will make this plain.

Take the wild rose, for example. This beautiful single flower is

made up of four circles of organs, two outer to envelop and

protect the two inner. The inside circles are the reproductive

organs of the plant, and by the proper discharge of their function,

the ovules are fertilized and become seeds, or embryo plants. In

order to ensure the perfection of the seed, the two inner whirls,

or circles, must be complete and active. Both the third circle

which is made up of yellow threads yielding a fertilizing dust, and

the fourth circle, containing the ovules, must be present and

sound. Now if you transplant the wild single rose from the

thicket in which it hides to your rich flower gardens, and place it

in the most fertile soil, you will observe that a change gradually

occurs in successive flowerings. For a year or two, you will see

that the four whirls remain as before, two envfiloping and protect-

ing, two to carry on the mysterious ofiBce of producing seed. After

a while it will be perceived that many of the yellow threads of the

third circle give place to the purple petals of the second circle,

and eventually they disappear, being merged into petals and

forming what we call a double rose. The double rose, in which

the yellow dust-threads have all been changed by cultivation into
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the purple petals, is incapable of reproducing its kind by seed.

The flower has thus been made to deviate from its normal function

of producing seed, and by our definition, the double rose is a

diseased flower. Nevertheless, the gardener seeks, by careful

selection and cultivation, to transform all the yellow stamens into

colored petals ;
and by his art the richest of all flowers is produced.

You will see, at once, that there is a wide difi'erence between a

double rose, the type of health, and a flower attacked by what a

gardener terms a disease. It is plain -that the gai'dener has a

different conception of a disease from that which is conveyed by
our definition.

There is a plant cultivated in gardens for its fine crimson

foliage, which well illustrates the difference. The plant, like the

common barberry, has green leaves which are to assimilate in the

air and sunlight, the crude juices brought from the roots through

the stem
;
this power of assimilating the crude sap and working

it over into food for the plant, resides in the green tissue of the

leaves, and this power is diminished by a change in the color of

the leaves. When the barberry leaves become purple through

some causes imperfectly understood, it is my belief that the

assimilative power of the plant is lessened, and the plant is

diseased. But this diseased condition may be perpetuated by the

care of the gardener, and the purple color rendered a characteristic

feature of the plant. In the case of the purple barberry, and the

other plant, to which I have referred, the gardener has succeeded

in rendering permanent a disease of the leaf, because the diseased

plants are deemed more desirable for cultivation in gardens, than

the same species in perfect health. It is the design of the

gardener to render cettain plants diseased because they bring a

higher price.

Therefore, we must for the purposes of this paper, modify the

definition of disease as applied to plants, and while we admit that

a diseased plant, is, scientifically speaking, one in which there is a

deviation from the normal function of any part, we must urge that,

in plant culture, a plant-disease is a condition in which there is

any such deviation from the normal function of any part as unfits

it for man's use.

I sliall ask you to accept the following definition as one adapted

to the maladies of agricultural plants. A cultivated plant is

diseased when there is any departure from the normal function, so

that the value of the plant becomes impaired for the use of man.
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Viewed in this light, the subject is very practical and bears

directly upon the interests of agriculture. Primarily the object of

farming is the production of those plants which afford clothing and

nutriment to man and food for domestic animals. Plants, which

from any cause fail in the accomplishment of this object and are

hence of less value, may be said to be diseased.

This being plain, I will now ask you to bear in mind that there

is a remarkable analogy between the diseases of plants and those

of animals. Thus we may have plant-maladies which come upon

whole districts as epidemics come upon whole communities
;
we

have those which spring up among plants of a certain locality and

which reappear year after year from local causes just as we have

endemic diseases among men. We may have general diseases

affecting the whole plant, and special diseases affecting only a

part. As we shall soon see, we have diseases of plants which

closely resemble diseases afiecting man and the domestic animals,

and in some cases the causes of the diseases seem to be absolutely

identical.

Before commencing the study of either the general or the special

diseases of plants, we must review the elementary facts in vegeta-

ble anatomy. These dry details are, by no means, interesting in

themselves. The recital of them is, on the contrary, dull, and it

will tax your patience ;
but at the risk of tiring you, I must notice

some of the more important features.

We shall study first the anatomy of a flowering plant, and I

shall select for this purpose the ordinary buckwheat. It consists

of roots, stem, leaves and flowers. When a piece of this plant is

picked in midsummer and carefully examined in the laboratory, it

is found to consist largely of water. The water gives it roundness

and freshness. Its amount can be accurately estimated by com-

paring weights of the plant before and after drying. The

percentage of water in the buckwheat is TO per cent. Having
dried the plant and driven off 70 parts of water in every hundred,

we may proceed in two ways to determine the other constituents,

by burning the tissue and saving all the products of combustion.

One of these ways consists in heating the plant in a vessel of glass

without allowing the air to have access to it. Upon the applica-

tion of heat, the plant is seen to give off slight fumes of vapor, and

to rapidly darken in color, until at last only a mass of unconsumed

carbon is left in our retort. The carbon retains the form of

the dried plant, just as charcoal preserves the shape of the wood
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from which it is made. The carbon which we have thus made is

charcoal. It constitutes 10 parts in 100 of the buckwheat when

air-dried. The vapors which were given ofl', and which have

nearly all condensed in the cooler parts of the glass apparatus, are

found to consist of coal gas, coal tar and water, composed of

carbon, hydrogen and oxygen. The other way is to burn the

plant cautiously in a glass or platinum vessel, with a slow current

of air supplying the oxygen necessary to complete combustion,

and with, an apparatus to save all gases given ofi'. At the conclu-

sion of this experiment it will be found that a little fragile skeleton

of the plant is left behind, but it is not black like the carbon

residue. It is white and very light, and weighs onlj?^ two per cent,

of the whole plant burned. This skeleton is called the "
ash.^' It

is composed of various compounds of lime, soda,, and other

substances which we must soon notice more in detail. The vapors

which were given off are made up of carbonic acid and water.

The carbon in the latter case is burned, in the former experiment

it was saved chiefly as charcoal.

In recapitulation it must be seen that the constituents of the

buckwheat are compounds of carbon, hydrogen, oxygen, calcium,

sodium, &c., but these elements do not exist in these forms in

the plant. The skeleton which was left after burning the plant

contained phosphates, silicates, sulphates and chlorides of various

elements
;
the gases which were given off during the combustion

existed in the plant in complex compounds known to chemistry as

water, cellulose, starch, &c. Sometimes the ash constituents are

spoken of as inorganic, and the volatile portions as organic,

because the former exist also in the inorganic world or mineral

kingdom, while the latter are found only in organized structures.

It is also said that the inorganic constituents are obtained from the

soil, while the organic portions are built up from gases which exist

in the air or dissolved in water. But the distinction between

organic and inorganic constituents is not as plain as it would at

first seem, for they are so closely interwoven that it is almost

impossible to say where one leaves off and another begins. Still

the distinction between an organized structure and an unorganized
substance is such as admits of no mistake. This brino's us to a

study of the plant from another point of view, namely, one strictly

anatomical instead of chemical. If any part of the buckwheat

which we have taken for an illustration be carefully sliced into a

very thin section, it will be found under a high magnifying power,
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to be made up of what are termed cells. These cells form organ-

ized structure. They are made up of the ash-constituents and the

vapor-constituents so intimately interwoven that they are both

essential to the vitality of the plant. These cells must be very

plainly described. They consist primarily of little spheres, or

globes, composed of two layers and liquid contents. The outside

layer is to protect the inner one
;
the inner one is the growing

lining to which has been given the power of increasing in size and

number. The cell is, at first, a sphere, perfectly round in its

contour. Upon pressure the cell may be made to assume almost

any shape. Two cells lying together form one long cell, with a

double partition which may be broken down. Cells may be made

by pressure to assume a flat shape or a prismatic form. Out of

these cells all tissues of every part of the plant are made, even

the tubes or vessels in which part of the sap is conveyed being

formed out of contiguous cells which have lost their partition

walls. The living, or exterior cells are constantly producing new

cells for new tissue, while the older cells are packed away in the

interior of the stem to constitute that which we know as woody
fibre. I have said that these live cells are constantly producing

new cells in every exterior part of the plant. I should have said

provided the proper food is given to the plant and proper sur-

roundings such as light and air and moisture are secured, and

provided no new influence comes in to affect cell-growth. The life

and even the health of the plant depend upon the growth of these

primary cells. Any influence which destroys or disturbs cell-

reproduction has a direct effect upon the growth of the plant. It

is our purpose to see what influences there are in nature which

operate adversely to cell formation and multiplication, and in our

further progress I shall ask you to bear in mind several important
facts which we have noticed in our brief review.

First, The fact of the existence of cells in every plant.

Second, The fact that these cells are made up of fixed con-

stituents, such as salts of lime and soda, &c., and of volatile

constituents which are broken up and driven off at a high tem-

perature.

Third, The fact that cells grow and multiply by means of the

formative power inherent in their lining, or inner layer.

Fourth, The fact that influences which hinder cell-reproduction

affect unfavorably the growth of the plant ;
and that upon the

health of the cell the health of the plant depends.
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I have endeavored to sketch briefly the chief facts of vegetable

anatomy, or rather histology, in order to show you that the laws

governing the hygiene of the plant are extremely simple. We
have incidentally seen that the functions of the parts of the plant

are plainly recognized ;
that of the root to imbibe sap and gaseous

food, that of the stem, whether above or below ground, to convey

it, that of the leaves to work it over into food for the plant, that

of the flower to produce seed to reproduce its kind. These simple

facts constitute the physiology of plants. It would be very

pleasant to me to depart at this point from the line of study
marked out, and call your attention to some of the curious facts

in vegetable physiology. It would be interesting to notice the

phenomenon of increased heat at the time of flowering, and the

obscure motions of many water plants, and the startling but still

more mysterious flashes of light emitted by some flowers. It

would be entertaining to observe the peculiar irritability of many

plants, as for instance, the fly-trap, which grows in our southern

States, and the more delicate sensitive plant. These irritable

plants, which recoil from the touch, can be etherized, and be made

to become perfectly insensible to even the rudest violence. But

these facts lie out of our path at present, and we must therefore

pass on to study plant-pathology.

We will for the sake of system, arrange plant-diseases into three

great classes.

First, Those which result from mechanical injuries.

Second, Those produced by flowerless parasites.

Third, Those arising from improper or insuflScient plant-food.

First, Those which result from mechanical injuries.

These may be produced by flowering parasites and by animals.

The only flowering parasite which proves destructive to field crops
in New England, is a salmon-colored vine which climbs over the

stalks of clover and various grasses. This leafless vine belongs
to the same botanical family as the sweet potato and the morning

glory. The plant has vciy small flowers, which bear four seeds

ripening in autumn. Those slender vines twist around the stalks

of clover and strangle them. The plant is called Cuscuta, or

Dodder, and it is divided by Botanists into many species. One of

these species is usually found with flax, and it is therefore named
flax Dodder. The plant is termed a parasite. A vegetable para-

site is a plant which lives at the expense of other plants, drawing
all its nourishment from its unfortunate neighbors. The seed of
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the Dodder germinates in the soil exactly as a clover seed germ-

inates
;
but when the delicate stem begin-s to cling to the stalks of

other and stronger plants it is making arrangements to live upon

their food. The Dodder soon sends forth roots which insinuate

their way into the tissues of the victim and there absorb the sap

which it regards as its legitimate plunder. The parasite first

strangles the plants on which it climbs, and then, having lessened

the demand for sap, takes it itself, adding insult to injury. When

its roots are well fastened in the tissues of its neighbor the ground

root is no longer of use, and hence the connection with the soil

ceases. In flax-growing countries this plant is of great injury to

the stems of flax, holding them in a firm grasp, living upon their

life. Both the mistletoe and the broomrape are plants of this class,

but they are not so widely disseminated nor so destructive to the

plants on which they live, as the parasite just described.

The injurious effects produced by animalcules and insects are to

be treated in this class of diseases produced by mechanical

injuries. The wheat-eel or vibrio tritici, is the cause of a disease

termed ear-cockle. The late Professor Henslow of Cambridge

University, attentively studied this affection, and gave the

results of his investigations in the Journal of the Royal Agri-

cultural Society of England, volume second. Just one century

before Professor Henslow began his investigations, Needham had

examined under the microscope the blighted grains of wheat

affected by the vibrio.
" The grains which are thus infected turn

dark green at first, and ultimately nearly black
;
and they become

rounded somewhat, resembling a small peppercorn, but with one

or more deep furrows on their surface. The husks of the chaff"

spread open, and the awns are twisted, by which means the

infected ears are readily observable among the standing corn.

Upon opening the blighted grains, they are found to be filled with

a moist cottony substance
;
but to contain no flour. When Needham

placed this cottony mass in a drop of water, under his microscope,

he perceived to his surprise, that it was composed of a multitude

of minute eel-shaped animalcules, which were in active movement,

twisting and wiggling to and fro, like so many eels and snakes."

Remember that these observations were made one hundred and

twenty-five years ago. Since the time of Needham numerous

students have confirmed his results. "When a sound grain of

wheat is sown by the side of one infested with the vibrio, the

young plant which springs from the former is not infected," until
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the warm weather is fairly begun ;
but then the animalcules begin

to find their way from the blighted grain into the earth and thence

into the young grain. They gradually ascend within the stem till

they reach the ovule (or young state of the seed) in the flower-

bud, even before the ear has shown itself. The young are hatched

in about eight or ten days after the eggs are laid, and speedily

attain to about the one thirty-third of an inch in length, and the

one twelve-hundreth of an inch in diameter. When full grown,
the vibrio acquires a monstrous size compared with one of the

multitude which composes the cottony mass in the blighted grains,

becoming a quarter of an inch long, and the one-eightyeth of an

inch in diameter. The most curious circumstance which observers

have noticed in the economy of this animal is the wonderful

property it possesses of retaining its vitality under conditions in

which we should have supposed it impossible that it could have

lived. If a mass of them is suffered to become so perfectly dry

that the slight touch of a hair might reduce them to powder, and

they are again moistened in a drop of water, they will speedily

revive and become as active as before. They may be thus dried

and revived many times before they are killed.
"

It does not appear

that the vibrio naturally attacks any other grain than wheat."

Scalding water kills the vibrio, and this suggests the possibility

of exposing infected samples to a temperature that might be

sufficiently high to kill these animalcules, without being so hot as

to destroy the germinating powers of the grain.

The wheat midge is an insect infecting wheat. It has been so

well studied by American entomologists, and so many valuable

treatises upon it have been placed within your reach, that I shall

not trespass upon your time to speak now of its nature and habits.

The valuable practical entomology now being published by Dr.

Packard of .Salem, is an excellent guide to all desirous of study-

ing the diseases produced by insects.

Dr. Packard was formerly attached as entomologist to the State

Survey of Maine, and his " Guide to the Study of Insects" is ex-

ceedingly well adapted to the wants of Maine farmers because

the author is so familiar with the insects of his native State.

There are two plant-diseases produced by insects which must be

alluded to under this head. Galls and Stunted Spruce. The first

is an affection of the oak and willow leaves. "A minute insect

wounds the bark and leaves while depositing its ova, or eggs, and

the irritation excited causes tlic formation of a deposit around
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them." The cells, which I have previously described, are ready-

to make good any loss of tissue. lu some cases the repair forms

an excresence, and this we term a gall. You have, no doubt,

observed them upon the leaves of many species of willow and oak.

Some of these galls in "Eastern countries are of a rich purple

color, and are varnished over with a soft substance of the consis-

tence of honey. They shine with a brilliant lustre in the sun,

and appear like a tempting fruit, but when chewed they have an

intensely bitter taste. By some botanists they are supposed to be

the Apples of Sodom." The ordinary spruce is liable to be

attacked by an insect which produces a curious disease in the

plant.
" The disease consists of an altei'ation in the color and form

of the leaves, which become aggregated together in the shape of

cone-like excresences. A naturalist who has carefully investigated

the subject, says that " the original matriarch lives outside the

spruce gall, remaining all winter in a dwarf state at the root of a \

bud. As soon as the bud swells, she revives likewise, and

speedily becoming enlarged with the juice imbibed, she lays some

hundreds of eggs. The bud, meanwhile, instead of growing in

length, becomes fleshy, and this fleshiness is communicated to the

leaves. The consequence is an arrested bud, into the recesses of

which, the young issuing from the cluster of ova on the outside of

it, betake themselves, and soon become closed in by the increased

irritation occasioned by their presence in its interior." In every

swamp you may have seen this curious dwarfing of the spruce.

In this class of diseases, produced by mechanical injuries, I

should place all wounds caused by bruises or by the pruning knife,

all loss of sap occasioned by pruning at the wrong time, and

numerous affections arising from violence in transplanting. But

most of these maladies have been well studied by you in a practical

manner, and therefore I will not occupy your time with their

consideration.

The second group of plant-diseases comprises all those produced

by or accompanied by flowerless parasites. Let us first examine

the difference between a flowering and a flowerless plant, and then

notice some characteristics of the latter. The plants which you
cultivate on the farm, such as corn, turnips, and the various forage

grasses, are known to be reproduced by seeds through the agency
of the flower. These we term phenogamic or flowering plants.

There are others forming numerically a larger class, which are

reproduced not by seeds, but by spores formed without any
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flowers. These are denominated cryptogamic or flowerless plants.

They are such plants as sea-weeds, ferns, mosses and mushrooms.

They are generally of unattractive aspect, but some possess

surpassing' beauty of form and richness of color. In the geological

ages preceding man, the scanty soil was clothed with species of

cryptogamic plants. Many impressions of these are found near

coal mines where the slates have locked up their treasures for the

later times
; nay more, the very coal we burn is largely made up

of fossil flowerless plants of the coal-forming period. In historic

time the succession of vegetation has been found to be as follows :

Upon the sterile rock the lichen makes its hold secure, and living

principally upon the air, it gradually disintegrates the solid

granite to which it clings, and thus a soil is made in which the

humbler plants can live. The flowerless precede the flowering

plants, acting as their pioneers. But when the flowering plants

are thrifty, the flowerless disappear ;
where the flowering plants,

from local causes, become diseased or unhealthy, the flowerless

dispute their place and even attack the enfeebled vegetation. It

is in thick swamps, and on poor soil, and at high altitudes that you
find the flowerless plants predominating over flowering plants.

This struggle for supremacy is an unequal one. Witli the assis-

tance of man to modify the character of wet soil by underdraining,

and to change the constituents of a wretched soil by the applica-

tion of fertilizers, the flowerless plants may be made to almost

wholly disappear from a given locality.

It would not be worth our while to notice the flowerless plants

at this time, if it were not for the fact that some of them live not

upon poor soil, nor upon dead plants, but upon enfeebled vegeta-

tion to aggravate its disease. These cryptogamic plants we call

flowerless parasites. They belong to the great mushroom family.

They are distinguished from Algte, to which sea-weeds are

assigned, by their never growing in water, and from the Lichens

by their more fugitive nature. Kepresentatives of this family of

plants are found of all sizes, from the minutest cells to immense

masses of tissue weighing many pounds. Professor Berkeley
describes a fungus which grew in three weeks to seven feet, five

inches in circumference, and which weighed thirty-four pounds.
These fungi are found everywhere in nature existing upon lifeless

or enfeebled organisms. They possess widely difl'erent properties,

some being deadly in their nature, while others are very whole-

some. Many communities in Continental Europe make much use
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of edible fungi as an article of food. The yearly average of taxed

mushrooms in Rome during the ten years from 1837 to 1847 was

between 60,000 and 80,000 pounds weight. Dr. Badham, an

English writer, quoted by Balfour, was shocked to see numerous

edible fungi rotting uncared for at the time when famine prevailed.

He says, "to see pounds innumerable of extempore beefsteaks

growing on our oaks in the shape of Fistulina hepatica, Pufi' balls

which some have compared to sweetbread, Hydna as good as

oysters, Agaricus deliciosus, like tender lamb-kidneys ;
the Agari-

cus ruber and virescens to cook in any way and good in all."

You will call this rather extravagant language, but it was called

forth in a time of famine. It is the utterance of a botanist who

knew that whole tribes in Western Australia subsist for months

together upon esculent mushrooms. In China fungi are largely

used as articles of food, one which grows upon the decaying stem

of the castor oil plant being highly esteemed as a great delicacy

for soups and stews. You will however hardly be prepared to

believe that a family of plants which contains so many useful to

man, can comprise any of a totally different nature, but such is the

case. There are many fungi which are poisonous in the extreme.

There are many which are the inevitable accompaniment of certain

diseases both in animals and plants.

Fungi are propagated by spores which correspond to seeds in

flowering plants. These seeds or spores are so minute that in

great quantities they resemble smoke. Spores of such minuteness

find their way everywhere, into old attics which are unused, into

mines far down in the earth. Near Di'esden there is a coal mine

which is lined with the dark-mine fungus. This fungus is luminous,

and it is described as giving to those places the air of an enchanted

castle, the roofs, walls and pillars being entirely covered with it,

the beautiful light almost dazzling the eye.

Dr. Dancer of Manchester, England, found the air of the city

loaded with invisible spores of fungi. Thus it is seen that the

fungus spores can find their way into places far from their origin

and sealed from their approach. Some of these fungus spores

are the prolific cause of many plant-diseases, and for this reason

they have required this somewhat prolix Introduction.

The parasitic fungi which concei'n the farmer most are those

infesting the cereal grains, and the potato. They have been

carefully studied by Henslow, Berkeley and German botanists,

and the facts which I present are from their writings. They are
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the fmij^i which you cannot examine without the assistaiice of

powerful microscopes, the sporule being so minute as to be

unrecog'nizable by the naked eye.

The first one to which I invite your attention is the fungus
termed by Ilenslow, Bunt, which affects wheat. " When examined

under the microscope this fungus is seen to consist of vast

numbers of extremely minute globules of a dark color, and which

arc at first attached to a mass of matted thread-like matter. A
single grain of wheat would contain more than four million such

ispores, but it is hardly possible to conjecture how many sporules
each spnre contains, since they appear, under the microscope, to

be a faint cloud of vapor whilst they are escaping from the

ruptured spores. Although this fungus confines its attack to the

young seed, it Kooms to be a condition essential to its propa-

gation, that it should be introduced into the plant during the early

stages of its growth, and that its sporules are most readily

absorbed by the root during the germination of the seed from

which the plant has sprung. It has been clearly proved that

wlioat plants may be easily infected and the disease thus propa-

gated, by simply rubbing the seeds before they are sown, with the

spores, or black powder, of the fungus. It is also as clearly

ascertained that if seeds thus tainted be thoroughly cleansed the

plants raised from them will not be infected. The grains contain-

ing traces of fungus spores have a little oily or greasy matter,

which causes the spores to adhere with much tenacity to the

the surface. Lime removes this oily substance and cleanses the

grain. The odor of grain infected by Bunt is very disagreeable,

and this serves to distinguish it from Smut, which is a kindred

fungus. The smut-fungus destroys the ear by first occasioning

tlie innorinost parts of the flower to become abortive, Avhile the

little stalks on which these are seated, swell and become very fleshy.

The fungus then consumes the whole of this fleshy mass, and at

length appears between the chaff scales in the form of a black soot

like powder. This disease not unfrequently attacks wheat, and it

is common in barley, and also in oata. In this country there has

been much inaccnracy in the use of the word Smut as applied to

grains. It has b(?on most generally used Avith reference to the

fungus disease of wheat. The fungus called Bunt is termed Urcdo

Caries by botanists, and Smut is Uredo Segetnm. Another Uredo,

having the specific name Kubigo, is known as Bust. "
Tliis Uredo

forms yellow and brown oval spots and blotches upon the stem
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leaves and chaff, and when the spores have burst through the

outer covering they are readily dispersed. A fungus closely

resembling this is called by botanists, Puccinia graminis, or mildew,

and its resemblance is so great to some forms, or stages of Rust,

that they have been frequently taken for each other. The latter

parasitic fungus has little dark brown, club-shaped spores, having

tlie thicker end divided into two chambers, each filled with

sporules. They taper gradually into a fine stalk at the base. Both

these fungi make their appearance in little cavities, seated

immediately beneath the pores of the leaves, which certainly looks

very much as if the sporules entered there. The pores, or

stomata, of the loaf, are naturally exhaling organs, continually

discharging under the influence of light, a large proportion of

the water imbibed by the root. But in moist weather this function

is impeded, if in some cases it be not actually reversed
;
when it

would be easy for the almost invisible sporules to enter these

invisible stomata with the moisture imbibed by them. A generally

healthy state of the plant, without any over-luxuriance of vege-

tation, which we saw early in this hour, was a diseased state of

the plant, is most likely to secure a crop against the attacks of the

rust and mildew fungi.

A notion has long prevailed in England, but not on the Continent,

that the barberry bush (Berboris vulgaris) is in some way or

other frequently connected with the production of mildew in

wheat. Now whenever you find a general belief in an assorted

phenomenon, you may be pretty sure that it has a basis of truth,

and that the apparent phenomenon is a reality. In the present

case practical men are by no means woll agreed as to this

statement, and they are not unanimous in denouncing the barberry.

Some experiments by Staudinger at Flotbock, seem to contradict

the opinion so generally received. Staudinger and Horneman

planted wheat and surrounded it with barberry bushes, and

repeated the experiment several times without obtaining any

mildew. Mr. Knight, an English botanist, obtained negative

results in experiments of the same kind. Professor Henslow says

that in the only case of barbeny growing near wheat, ho found

the wheat more mildewed than at any other point. Now the best

way to reconcile these different opinions is to experiment with

wheat and mildewed barberry. It will then satisfy the experi-

menter that the fungus of an infected barberry will produce by

migration a disease in the wheat near it, and that a sound barberry
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will have no effect whatever. Parasitic floweiiess plants, like the

entozoa, treated of in Prof. Brackett's lecture, are restricted in their

powers of attack, being able to live on certain species only, and

even on particular parts only of particular individuals of these

species. It is my own belief, based upon a careful study of the

literature of the subject, that the spores of the species of Uredo,

and of Puccinia (if we consider that a distinct plant) must migrate

from a diseased grain to a plant of barberry, there to undergo a

transformation analogous to changes in animals, spoken of by

the lecturer upon animal parasites. The fungus of the barberry is

^cidium, and this appears to be a fully ripened form of the

mildew fungus, ready to recommence its ravages.

linger, a Vienna botanist, thinks that the rust and mildew are

cases of vegetable exanthemata. Exanthematous diseases are

those which belong to the group of measles and allied afiections
;

and Unger advances the hypothesis, based upon his observations,

that these fungous diseases of plants are closely connected with

if not identical with these exanthematous diseases of man. These

views have of late received unexpected confirmation from the

independent experiments of Dr. Salisbury and Dr. Jules Lemair.

Dr. Salisbury has obtained from malarial districts in Ohio, speci-

mens of the fungus which produces miasm. He caught some of

the spores of the malarial fungus upon glass, and transferred the

spores to a district where malaria was unknown, and the disease

termed fever and ague was produced. Dr. Lemair has proved that

these spores exist in Europe, and produce the same disease there.

Dr. Salisbury also shows that many other diseases are caused by

fungi, one in particular being produced by the fungus of mildewed

straw. This disease is inoculable, and it closely resembles the

measles.

Dr. Muecke is of the opinion that the rust of wheat is an effect

not the cause, or at least a second not a first cause, being itself

superinduced by the corrupted state of the juices of the plant.

Ho says that where the rust destroys we may safely infer that the

plants were in a suffering state before they were attacked. The

red rust, he says, has not destroyed the crops of South Australia,

it has merely furnished the eruption thereto. But on the other

hand, it is equally true that on vast surfaces the red rust has been

the main cause of the destruction of plants in regard to the for-

mation of grain. He gives the following proof of his theory.

Part of a field of wheat in which wild oats had prevented the
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wheat from growing, was cut for hay. Immediately the wheat

sprung up healthy and vigorous and developed full ears and fully

grown grains ;
not a particle of rust was perceptible on these

parts of the field, whilst the surrounding thick and high wheat was

completely covered with it. The cause assigned is, that the wheat

in one instance did not grow till the time was passed in which the

influences supervened that pre-disposed the plants ; consequently

they became strong and healthy. While the red rust spores passed

over them they were not infected, because the spores did not find

the conditions of their existence, that is diseased sap and weak

cells upon them. This is clear .enough ;
because surrounded as

these mown spots must have been by the wheat on which the rust

prevailed, the former could not have escaped if the same conditions

had prevailed in them as in the other. The following tabulated

results will show how contradictory are the opinions held by differ-

ent members of the South Australian Commission :

Eed rust is caused, say some,

1. By the exhaustion of the soil.

2. By late sowing.

3. By manuring.

4. White straw is the best.

These results are very contradictory.

Ergot is a diseased state of grain in which the unimpregnated
seed or grain takes on the form of a spur. "Ergot consists of a

very dense tissue formed by polygonal cells united intimately with

one another and filled with an oily fluid." Ergot attacks rye' prin-

cipally, and this diseased grain is used sparingly by physicians

in certain diseases coming under their care. When this diseased

grain is used with common rye as an article of food, it produces

most terrible maladies in domestic animals and man. In the case

of a duck which was forcibly fed with flour mixed with the powder
of ergot, forming a seventeenth portion of the whole compound,

drops of blackish blood oozed from its nostrils at the end of five

days ;
the beak soon afterwards changed color, and the tongue

rotted at the extremity ;
the animal died in ten days, after having

taken altogether one ounce and seven grains of ergot. Other

experiments equally striking have been made, and their results are

such as to cause us all to join in the wish expressed by Professor

Henslow, that they may never be repeated. But the importance

and propriety of making them once will be readily admitted when

it is known that they were undertaken expressly to test the

10

Red rust also prevails :

1. On newly cultivated lands.

2. By early sowing.

3. Manure prevented it.

4. Purple straw is the best.
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probability of ergotted rye bread being the cause of dangerous

gangrenous epidemics among the poor in certain districts of

France. The details of the sufferings to which these persons are

occasionally subjected are shocking to humanity. Their extremi-

ties rot off; and some have been known to lose all their limbs,

which in the progress of the disorder fell off at the joints before the

shapeless trunk was released from its torment. In one instance,

related by Tessier, a poor man whose family were in a state of

starvation, ventured to make bread of some ergotted rye which

he had begged of a farmer, but had been cautioned against using

it. It killed himself, his wife, and five out of his seven children.

Of the two which recovered from the effects of the ergot, one

became deaf and dumb, and had one of its legs drop off'.

Now this ergotized state of grain attacks, or is liable to attack

all grasses and cereals, but particularly rye, and I have called your
attention to it in order to suggest that some obscure veterinary

diseases may be traced to its use.

Some grasses, particularlj^ rye grass, Lolium perrenne, is subject

to the same disease, and little doubt is entertained, by those who
have most fully investigated the subject, that many cases of

abortion in cows can be directly traced to this cause. Dr. Buck-

nam. Professor of Botany at the Koyal Agricultural College of

England, relates that some years since the late Earl Ducie suffered

considerably from the dropping of the calves of some of his most

valuable stock. At this time a quantity of ergotized rye grass

was gathered in the field where these accidents took place, and

he believed this diseased grass to be the cause.

I would gladly devote time to a consideration of other parasitic

fungi attacking ceret^ls, but I shall now pass to a brief con-

sideration of a fungus which produces a disease in the under-

ground stems, or tubers of the potato. Instead of presenting all

the contradictory theories relative to this disease, such as the

hygrometric theory of Liebig, and the exhaustion theory of Crum,
I shall give in a few words the most widely accepted theory of

what has been such a destructive malady. It is caused by a

fungus, Peronospora. Dr. Speerschneider of Germany has experi-

mented with certain phases of the potato disease, and his results

have been confirmed by Kuhn and DeBary. These investigators

have not merely looked at the blighted leaves and seen the fungus

there, but have watched the fungus as it rapidly sends out its

branches into the still fresh and healthy portions of the leaf, and
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literally devours them, appropriating their juices to its own

nourishment, and leaving behind a disorganized and decayed mass

as the track of its desolation. The fungus comes from a spore

which is oval and somewhat flattened, and bears at each extremity

a hair like prolongation. These spores are produced to the

number of 12-16, together in a spore sac at the extremity of a

branch of the fungus. They are kept in a peculiar rapid motion

by the vibration of hair-like appendages, and when ripe they burst

the spore sac and are discharged. Their motion continues about

half an hour, when it becomes slower and shortly ceases. Then

the spore begins to change its figure, the hairs disappear, and

shortly a thread-like branch begins to protrude from its side
;

this rapidly increases, and if the spore is upon the potato-plant,

the branch which is, so to speak, the seedling fungus, penetrates

the tissues of the potato, leaf, stem or tuber, as the case may be,

and forthwith commences its parasitic life. The young fungus

buds out in various directions, sending into the juices and cells of

the potato, its feeding branches or mycelium ;
while other or

fruit branches pass out into the atmosphere and reproduce spores

with marvellous fecundity. The growth of the parent plant

continues as long as it can find food and the requisite warmth and

moisture. When the supplies existing in one place are exhausted,

the plant dies in that spot, but the branches which had previously

extended into the neighboring regions continue to grow, so that

the devastations of this fungus are like a fire which spreads in all

directions where it can find fuel." Professor Johnson, to whom I

acknowledge my indebtness for these interesting facts, has satis-

fied himself that where this fungus is there is potato disease, and

where the potato disease is there is this fungus. The connection

between the two, as cause and efiect, is beyond all question, and

it is idle to ignore the relation. The various remedies proposed

for this disease need further trial, and I forbear at the present time

to present any of them.

We are thus brought to the consideration of the last class of

diseases, comprising all those produced by improper and insufii-

cient plant food.

A plant may be poisened, starved or stuffed. Plant poisons are

very numerous. They may be said to be innunjerable. They may
float in the air as noxious gases, or they may be carried by the air

as solids in a state of fine subdivision, or they may be applied to

the plant through the medium of the soil. In manufacturing
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districts in Europe, where the chemical works are continually

giving- off traces of hydrochloric acid into the air, vegetation
is depressed. The fields do not look bright and healthy. But

before the works were compelled by law to save the hydrochloric

acid, which is now utilized for the manufacture of bleaching

powder, and volumes of this gas rose in the air, the country around

the chimneys was black and dead.

The influence of the sea breeze, carrying with it saline matter,

is prejudicial to most plants. There are some plants that

withstand the sea air better than others, and the vegetation of the

seashore is unlike that of the interior. "At Gorford, near

Edinburgh, there is an estate where the trees, on reaching the

tops of a wall, are stopped in their growth by the sea breeze, and

their tops form an inclined plane proceeding inwards from the wall

to the base."

But the most fruitful cause of disease in plants other than those

produced by parasites, is the improper or insufficient supply of

plant-food. This portion of the subject has such an exceedingly
wide scope, in its practical applications, that the limits of a

single lecture would serve only to give you a meagre outline, and

faint idea of its importance, and having already occupied so much
of your time, I can only give you a hint regarding its general

lesson. It is this : A plant in order to be healthy needs food,

of proper kind, in suitable quantity. Plants must have this food

either from a soil naturally rich enough, or from one which

becomes so by manurial applications. Unless they have this food

the plants will be feeble, and, if feeble, they cannot resist adverse

influences, whether climatic or from parasitic fungi, but they are

in a condition to fall an easy prey. You have an exact analogy
in the case of man. When an epidemic of a typhus type prevails,

the well-fed, healthy man escapes, but the ill-fed, anxious,

depressed succumbs. So with plants. Let me refer to an illus-

tration in tlio matter of climate. Your great crop is grass, for

hay. Tlie amount of hay depends very greatly on the season,

whether wet or dry ;
if wet, your poorer fields produce con-

siderable grass, if dry, very little. Now how is it with your rich

mowing fields, sa}^ those good enough to yield 2 to 3 tons per
acre ? Will not the experience of every farmer present bear me
out in saying, that they do not suffer to an equal extent with the

poorer ones ? Tlie crop is light to be sure in a dry year, but

unless the drought is excessive, does not suffer so much.



PROGRESSIVE AGRICULTURE. 149

A treatise by Prof. Johnson of the ShefBeld Scientific School,

on Vegetable Physiology and the Chemistry of Plants, should be

carefully studied by every farmer in New England. The work is

entitled "How crops grow," and is the first of a series by this

careful and thorough student of agricultural chemistry. You will

learn from his work the exact relations which a plant bears to

other forms of organized matter, and to the inorganic world. By
a study of his treatise you will be less likely to overfeed, under-

feed, or improperly feed your crops, and you can thus guard

against a prolific cause of plant-disease.

As I said at the commencement of this paper, the cells need

for their growth, inorganic matter in requisite amount. Liebig has

lately* examined again these amounts, and his views will soon be

placed in your hands through the Secretary of the Board. It is

enough to say at this time, that the great German chemist shows

conclusively that plant diseases arising from a lack of food must

be met in a common sense way, by giving just the right amount of

food and at the proper season. At some future time it may be my
privilege to place before some of you the results of studies in this

department of vegetable pathology.

In bringing to a close these remarks in regard to plant diseases,

I must be allowed to say that chemists and botanists in America

can do little in the line of original agricultural study unless they

have the hearty co-operation of farmers in furnishing materials for

study. Bearing this in mind, Professor Brackett and myself

respectfully ask you to place in our hands material for the careful

investigation of entozoa and the plant diseases of Maine. If you

will transmit to us any specimens of parasites or of diseased

vegetation which may come under your observation, it will give

us much pleasure to examine them with care, and suggest such

rational means of cure as may be known.

Hon. Simon Brown of Concord, Mass., (Editor New England

Parmer,) delivered the following lecture on

Progressive Agriculture.

Agriculture is the necessary calling of perhaps four-fifths of the

population of every civilized age and country. Food is the first

want of man, the first object of wise and laborious pursuit.
* *

An agricultural population is the main source whence principally

* Journal of Royal Agricultural Society, 1868.
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the mechanic arts, the pursuits of mechandise and commerce, and

the learned professions draw fresh recruits to fill up the wasting
ranks of each

;
a striking' comment, alike, on the sanitary in-

fluences of the one, and the destructive tendencies of the other.

Even learning, music and poetry will take their tone, in a great

measure, from the success which attends this employment. It

would not be too much to say, that the morals and religion of

any community are greatly affected by the estimation in which

agricultural employment is held. It is its nature to lead the mind

to social and amiable habits and high purposes. Surrounded as

the farmer is, by the glowing manifestations of deity,
—his calling

has an elevating influence scarcely to be expected in the marts of

commerce or in the harassing pursuits of mercantile life. But all

avocations are indispensable as parts of the whole. The carpenter,

cabinet-maker and ship-builder, all act an important part in the

web of life—each»is a connecting link in the great chain of human

pursuits. Drop but one of them, and the woof of society is

broken.

A high degree of civilization requires a great diversity in the

trades and arts to meet its demands. The bow, the spear and

fishing-hook, with a few simple utensils hollowed from the rock or

formed from the bark of a tree, answered all the wants of

generations who occupied these lands before us. They lighted

their forest fires, and woke the solemn aisles with human tones.

They lived their day—fulfilled their mission, and passed on. Other

generations followed, and still further prepared the way for us.

But yet the finger of God points onward. No degree of perfection

attained should prompt us to pause. The Old World is plethoric

with human population
—with men and women, whose hearts beat

with emotions as lively as our own, and to whom comes the

momentous question of subsistence with a power which we cannot

feel, because we have not stood face to face with starvation and

death.

Other generations have subdued savage men and beasts, and the

boundless forests
; they were the pioneers to these fair fields,

these teeming hills and vales
;
these spires pointing to heaven,

these peaceful homes where domestic love ripens into bliss. The

dangers and hardships incident to early settlement have been

endured by others, and we have entered upon the possession of a

fair and prolific land. It is in us, then, a high duty to progress,
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and make such use of it as shall meet the approbation of our own

sense of right, and of those who are to succeed us.

It may be profitable to inquire whether we are, faithfully dis-

charging our duty ?

Does the soU which we first broke, and which then poured forth

it fruitful stores, continue to yield an equal amount ? And if not,

what must be the result of such practice if continued through a

few more successive generations ? The reply is plain. In the

distance will be seen neglected and forsaken fields, delapidated

homes, wandering families, decaying commerce, prostrated manu-

factures, and a wretched population ; literature, the sciences and

arts, music, painting and poetry, and all that goes to enable a

nation, would follow in the dismal train. Patriotism and love of

country, would soon die out from the hearts of the people, and

this fair fabric become a prey to the rapacity of other nations.

But such shall not be the fact with you—your presence here

to-night declares that the art of dressing and keeping the land, and

the increase of its products shall progress among you.
" The agriculture of no people or country is complete in itself.

Everything valuable in our gardens and fields is the result of

improvement. We have hardly a plant or fr'uit in its original

state. Our vegetables and fruits, and grains, are improvements

by change of climate and culture on inferior or worthless stock.

Fruits as delicious as the peach, and vegetables as delicate as

celery, have been derived from the most acrid and poisonous

originals. Of a mere thorn man has made, as if by enchantment,

the beautiful and fragrant rose. Before he thus labored, the olive

was dry and ofiensive, the peach bitter, the pear had but a hard,

woody flesh, and the apple tree was full of thorns. Man labored,

and the thorns fell
;
the rose doubled and trebled its flowers, the

peach and the pear filled with perfumed juice, the olive lost its

bitterness, and the wild grasses were converted into waving fields

of life-sustaining grain. A French agriculturist has tamed every
individual member of the family of thistles,

—
exposing to the sun

those that grow in the shade, and burying in the dark those that

derive acridity from the solar rays
—and has rendered them savory

and fit for human food."*

The celery, for instance, once a tough, bitter and dangerous

plant, repulsive in its appearance, and shunned by man and beast

as worthless as food, and a blotch upon the fair face of nature, but

* G. F. Magoun.
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uow by the skill and care bestowed upon it, has become a crisp,

tender, and delicious salid, affording- nutritious vegetable juices,

eminently adapted to our wants as winter food. It is also highly

ornamental to the table, and is considered as one of the essentials

to a fashionable dinner. It is easily raised, and may be had by

every family cultivating a small garden, with but trifling care.

So the effects produced on animals by better care in keeping
and breeding, and change of climate, are almost beyond belief.

The average yield of wheat in Michigan is fifteen bushels
;
in

Virginia five, while in the United States it is only nine bushels per
acre

; Germany, twenty-nine ;
in England it is thirty-two. The

difiereuce is not in the climate
;
ours is better adapted to that

plant ;
nor in the soil

;
ours is comparatively new, and that of

England has been worked for six hundred years. It lies chiefly in

improved culture. Oxen were once considered large among us

that would girt six and seven feet, and weigh thirty and thirty-five

hundred pounds per pair. Now we sometimes see them measuring
nine feet and upward, and weighing three thousand pounds each.

One hundred dollars was then considered a high price for a pair of

fat oxen
;
now they frequently sell quick at double that sum

;
and

during the past year, in an adjoining State, a pair was sold for

$500, not as fancy stock, but for beef I Similar improvement has

been made in swine and horses
;
the flesh of the former being

better, and the speed and powers of endurance in the latter

enlarged.

At a former period of our farming, it was the practice to keep
sto7'e sivine through the winter for the next year's supply of pork.

The expense attending this course now, would be as much as the

whole value of the animal when slaughtered, and no profit would

be left. It was urged that the animals would grow well through
the winter without much to eat. Under this practice they were kept

eighteen months—that being the length of time which was sup-

posed the most profitable to keep them. But under more recent

experiments, and a more careful investigation of the matter, one

half that time is ascertained to be the age to which they may be

kept and yield the largest profit.

Here, then, in the management of this animal, one indispensable

to the farm, and which enters so largely into the articles of family

support, we cut ofiF nine months' keeping and the cost of attend-

ance through a winter, and still find a profit greater than u'nder

the old practice. The gain to the farmer must be considerable in

this particular.
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So with cattle. The opinion prevailed that oxen must be kept

until seven or eight years old, and then a summer of pasturage and

two or three months of stall feeding be given them before they

were fitted for the shambles. The fact was overlooked, that in the

course of the third, fourth and fifth years, there were unquestion-

ably periods when these cattle were fat upon the common products

of the farm, and might then have been sold at a remunerating

profit; but nobody thought of the matter, or investigated the

physiology of the animal suflSciently to learn how impracticable it

would be to fatten him quickly after the natural period of growth

and vigor had passed. The erroneous idea was, in supposing that

oxen were not fit for labor until they had passed the period when

they grow and fatten rapidly.

Now, however, much of the best beef produced is from oxen

four, five, and six years old, which have been under the yoke

through the winter and spring, turned to good summer pasture

and fall feed, and indulged with roots, hay and grain for a few

weeks in the months of October and November. In this way the

labor of the animals will nearly equal in value the cost of keeping

during the last half of their lives, and they are prepared for market

during that period when they naturally grow and take on fat the

fastest. The diflFerence, then, between fatting oxen at this favor-

able moment, or postponing it until the natural tendency to take

on fat and flesh has passed, and when it can only be obtained by

extraordinary care and expense, will be so great as to rob the

farmer of all profit in this branch of his husbandry.

At the period, too, of which I speak, a fleece of six pounds of

wool was considered a remarkable product
—and so it was, for it

was rarely obtained—and a three or four month's lamb sold

heavily at a dollar, or a dollar and a half! But knowledge,

reduced to systematic effort, now produces fleeces of the finest

wool of 10, 15, 20, and 25 pounds weight, and lambs that sell

readily at $2, $3 and |4. I speak of those sold for the shambles
;

scores sell annually for breeding at prices ranging from $20 to

$500 each, and are well worth the money they command.

Science has taught us, in sheep, how to breed for the largest

product of wool, or for muscle or fat
;
and we have, accordingly,

races distinguished for one or the other of these qualities. About

the commencement of this century, the average weight of good

fair sheep would not exceed 20 pounds per quarter, in England ;

now it is by no means rare to find mutton weighing 40, 50, and
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60 pounds per quarter. There has also been a corresponding
increase in the quantity and fineness of the wool. For this

valuable improvement we are mainly indebted to the profound

physiolog-ical knowledge and patient exertions of Robert Bakcwell

of England. Spanish and French Merinos are now acclimated and

prolific here, and a single animal often produces as much wool as

three of the sheep common with us fifty years ago, and of a much
better quality. In oxen the same knowledge has taught us where

to place the sinews of strength and lines of beauty, or to lay on

the best steaks or stores of tallow
;
in swine, how to reduce the

long snout, the flapping ears and coarse limbs, and carry the

amount to jucy tender-loins and snowy lard 1 And what is almost

paradoxical, these advantages are realized at a less cost than that

at which we used to obtain an inferior product under the old

system.

Careful and long-tried experiments have shown, that almost any
desirable points and qualities, may be gained in the size, shape,
and productive powers of our animals, by patient and systematic
attention.

For instance—to an hundred cows whose average product of

milk is three quarts a day, you may apply the aids which science

presents, and increase that average one quart, without any increase

in the cost of keeping ;
then if we have 150,000 cows in the State,

it will give at four cents per quart, $6,000 per day, or $2,190,000

a year in one common agricultural item, in a single State—a sum
sufficient in a few years, added to the other industry of the people,

to reclaim all the waste places of your farms, to erect new and

substantial dwellings, with all the modern improvements, to those

who need them, to supply churches, school houses, and halls for

the transaction of public business, and the convenience of your

lyceums and agricultural gatherings, and give to your hills and

valleys the aspect of teeming fertility.

A similar result may also be obtained in horses
;
their value for

the market, for docility, for speed and draft, ma}"^ be materially
enhanced by a judicious course of breeding and training ;

and

while their productive value would be essentially greater, the cost

of keeping them, it is believed, would not be so much as that of

inferior animals.

These principles which I have briefly illustrated, apply with

peculiar force to every branch of farming. Low lands, producing
natural grasses and -coarse herbage to the amount of a ton to the
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acre, and at an average value of |6 or $8 per ton, by proper

draining and reclaiming, may be made to yield an average of a ton

and a half or two tons of the most nutritious grasses. This fact

is established by numerous cases open to the observation of all
;

and the principles upon which reclamation is made, are so plain,

that all ought to be familiar with them. They equally apply to

plowing, to the use and application of manures, to the mechanical

changes often necessary to be efiected in soils, and to seeding and

harvesting.

The subject of Capital, also, in agricultural industry, may properly

be considered in this connection. Errors prevail among farmers,

and are constantly indulged, in this sinew of agriculture, as well as

of war. The shrewd and successful merchant rarely diverts his

capital from his legitimate pursuits. If his transactions leave a

surplus or profit, that profit is usually added to the original invest-

ment. He thus enlarges and strengthens his business, and creates

a new power to control the markets and circumstances about him.

Year by year his profits swell, because his operations are governed
—not only by vigilance and economy—but in accordance with the

laws of trade.

Such should be the policy and practice of the farmer. The

profits realized from the crops of this year should be invested in

permanent improvements in the soil he cultivates, or in the erection

of such buildings or changes as will facilitate his efforts. One

hundred dollars, expended in labor and manures upon five acres of

land, will often increase the products per acre from one ton of hay
worth six dollars, to two tons, each worth twelve dollars. Here,

then, for the use of the twenty dollars expended, would be a gain

of eighteen dollars per acre, and for the use of the one hundred

dollars on the five acres a profit of ninety dollars ! This result

might not always be obtained the first year
—though it often is—

but the interest on the sum invested, after all allowances, would

not fall short of fifteen or twenty per cent, per annum, with the

satisfaction that the principal is invested in a bank which will

never refuse a discount, is not subject to revulsion or to stop pay-

ment ! These facts are amply demonstrated every year in many

parts of our State. Plain and obvious as they are, however, they

have not yet induced hundreds to invest their capital on their

homesteads, and unembarrassed by rents, clerkships and bonuses

to the State.

A desire exists among farmers to become owners of stocks in
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banking' or manufacturing companies, in railroads or steamships,

or mining, lumbering, or perhaps some fancy scheme which

promises large dividends with but little labor. Every where, they
have diverted their capital from its true purposes to invest it in

one or all of these pursuits, and thus vast sums—the earnings of

their patient and honest toil—have passed into the hands of

speculators and drones, and are lost to them forever, or become so

entangled in the intricacies of a business they do not understand,

as to be a perpetual source of vexation and loss. This is an evil of

such magnitude, that, until it is in a great measure corrected, I

cannot hope for that enlightened progress which ought to dis-

tinguish us as an agricultural people.

The average interest of stocks in New England probably does

not exceed six per cent., and many of them are so fluctuating and

unsafe, as to justify anxious apprehensions in the minds of those

who hold them, and are not intimately acquainted with the stock

market. Thousands of fields remain unimproved, and yield no

more profit than they did under the dimmer light of a former age ;

generation after generation plow and mow around the same rocks
;

sour grasses readily usurp the places of those more valuable, for

the want of proper drainage ;
old buildings, inconvenient and

unsafe, and farm implements, awkward and unprofitable, are kept
in use, because capital is forced from its natural channel. So

large tracts of the best lands are abandoned to a luxuriant growth
of water brush, reptiles, and the generation of poisonous exhala-

tions. A portion of this capital
—

rightly directed—would increase

the productive power of impoverished pasture lands to many
times their present fertility. Capital is power, and the fact must
be enforced upon the mind of the farmer, that its employment is as

proper and necessary in agricultural pursuits as in mercantile or

mechanical, and that its use will prove as lucrative in farming as

in any other business.

In England, great attention has been given to the cultivation of

root crops, and farmers are enabled to double the amount of stock

heretofore kept on the same acres, because so much more nutri-

ment can be raised from the same land, than when appropriated to

grass alone. The cultivation of the turnip, of the beet, the

parsnip and carrot, as winter food for stock, will eventually work

important changes in the economy of the farm.

A passage in the New Edinboro' Encyclopedia, says :

" The

introduction of tiirnips into the husbandry of Bi'itain, occasioned
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one of those revolutions in rural art which are constantly occurring

among husbandmen, and, though the revolution came on with slow

and gradual steps, yet it is completely established. Before the

introduction of this root, it was impossible to cultivate light soils

successfully, or to derive suitable rotations for cropping them with

advantage. It was also a diflScult task to support live stock

through the winter and spring months
;
and as for feeding and fat-

ting cattle and sheep for market, during these inclement seasons, the

practice was hardly thought of, and still more rarely attempted,

unless when a full stock of hay was provided, which only

happened in a very few instances. The benefits derived from the

root husbandry are, therefore, of great magnitude. Light soils are

now cultivated with profit and facility. Abundance of food is

provided for man and beast. The earth is turned to the uses for

which it is physically calculated, and by being suitably cleaned

with this preparatory crop, a bed is provided for grass-seeds,

wherein they flourish with greater vigor than after any other

preparation."

In the agricultural improvements which have been effected, the

mechanic has done more than his full share. His activity of mind

has wrought greater changes in the improvement of farm imple-

ments, than the skill of the farmer has, in the management of soils

and crops. The introduction of a simple and cheap implement—
the wheel hoe—enables us to raise carrots at half the cost it

requires without it. The use of the double plow, by separating

and turning the sward into the bottom of the furrow, so that the

harrow and cultivator will not bring it up, saves considerable

expense in the cultivation of the crop. The reapers and mowers

are inventions which only would have been made where labor is

too scarce and dear for the harvesting of vast tracts of cheap land.

Though we are behind England in production ;
we have surpassed

her, I think, in enabling a boy to do in the field the work of ten

men.

Jethro Tull's theory, more than a hundred years ago, (1T31)

was, that the secret of producing large crops, lay in the frequent

stirring and minute pulverization of the soil. His practice and

teachings' then, fell upon cold hearts and deaf ears. But the light

which science has since shed upon the subject, has convinced us

that his theory in some important particulars, was correct ;
and

implements for this purpose have been devised, far beyond any

thing he ever conceived in effective power. The horse-hoe of
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to-dayi and that of his invention, have scarcely a point of resem-

blance.

I have thus imperfectly shown that the farmers of the present

day live under the most favorable circumstances for making great

advances in the art of cultivating the earth. Peace pervades the

land, leaving commerce free to seek new sources of demand for

agricultural products, while the increased attention to manufact-

uring pursuits creates new markets at our doors. Facilities for

transportation have also given agricultural productions a remunera-

ting value. "A ton of corn is estimated not to be worth hauling

by wagon, when one hundred and seventy miles from the market;

while at the same distance upon a railroad it would be worth twenty-

two dollars ten cents. A ton ofwheat two hundred and thirty miles

from market is not worth the hauling by wagon, but by railroad it

would be worth forty-four dollars, thirty-five cents." We have

more and better markets than our predecessors ;
better implements

and machines to work with, and more valuable fei'tilizing agents.

What more, then, it may be asked, is wanted of the farmer?

Why is he not noio discharging his full duty to the soil and to

those who are to succeed him ?

I answer—He does not do justly by the soil, because, as a

general practice, he annually takes away from it more than he

returns, and this principle, carried out, would result in the starva-

tion and extinction of the race. The census tables show that the

wheat crop of New York, in some counties, has fallen as low as

eight bushels to the acre, where formerly from thirty to forty were

produced. Lands deemed inexhaustible, have been crept almost

to barrenness. Large sections of territory in Virginia, formerly

very productive, have become utterly sterile, and been abandoned

by the original cultivators. An .average crop of corn in that State

is now ;0nly 15 bushels per acre, and of wheat only five ! Our

own forest lands have not only been stript of their noble trees, but

robbed of their original richness, until nearly all the elements of

fertility are exhausted. Five to ten acres of pasture lands are

now required to fed a cow, where one acre was once sufficient.

No well-devised system for the preservation of manurial agents

exists even on our farms
;
and in the cities, the products of our

fields flow down the gutters and sewers into the remorseless maw
of the sea and are lost. Our pastures are barren mostly from the

exhaustion of their phosphates, fed oflF by herds of cows, and

carried away in milk, butter and cheese. Nor is the value and
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importance of the manures well understood, nor the benefits of the

application of chemistry to our fields.
" For 50 years it has been

known, in England, that bone-dust was a fertilizer for grain four-

teen times as effective as barn-yard manure." And it was

probably in reference to the use of bones that Liebig thought he

could judge of the commercial prosperity of a nation, by the

quantity of sulphuric acid it used, and Mr. Pusey said it was^a

good index of the degree of civilization of a people. A few years

since—says a recent writer*—in the little town of Spaulding, in

England, 21,000 pounds of sulphuric acid were used in a season in

dissolving bones. The bones were purchased even in foreign

lands
;
our own country was scoured for them

;
the imports into

England amounted to nearly $1,000,000 a year. Now, however,

chemistry has established another fact, viz : that certain stones

and masses of rock contain the same fertilizing substances as

bones,—phosphate of lime—and by a simple chemical process,

these before useless rocks, are converted into the condition of

bone-manure, and given as food to crops.

Specimens of the deposit of phosphate of lime, recently developed

in South Carolina, are said to yield eighty or ninety per cent, of

pure bone phosphate of lime. How wonderful, that this vast mine

of wealth should remain unemployed until this time, when a new

power is acting upon the soil, that o^ free labor.

Mistakes occur in every day practice which dishearten the farmer

and keep his profits low. He applies crops to lands naturally un-

suited to them, or after they have been exhausted of the elements

which the crop he applies requires ; grasses and grains are har-

vested at periods when great loss is sustained
;
valuable woods for

timber and fuel are cut at a time when they are most liable to perish

readily, and in most cases seed is wasted by sowing grains broad-

cast instead of in drills. On this point I will cite a single instance:

An extensive and practical cultivator in England states that

upwards of seven-teen million bushels of grain, and peas and beans,

are yearly thrown away in that country, in superfluous seed,—
independently of the additional produce which might be obtained

by the use of the drill. Actual experiments have proved that a

bushel of wheat sown in drills will produce an average of three bush-

els more than when sown broadcast. This will allow us to multiply

the seventeen million by three, and to find an aggregate of fifty-one

million of bushels
;
thus confirming the statement of tlie writer,

*Magoun.
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that "a clear saving of twenty-five million dollars might be made

in the article of seeding in a single year." What then must be

the annual loss in our extended country ? From an estimate I have

made, which is undoubtedly an approximation to the truth, I have

no dovibt the loss in this State in over-seeding is half a million of

dollars annually !

But I will not longer indulge in this view of the subject. Plenty

of noble examples have made it sufficiently clear that the soil is

capable of being made to produce treble ivhat it now reluctantly

yields. The lion in the way, is the want of knowledge
—ive know

not hoiv to treat it. To gain this knowledge, and enable the

farmer to avail himself of all the helps which benificient Nature

has placed within his reach, is now clearly his duty, and ought to

be his pleasure. How he shall do this, and through what agencieB
and influences, is a question more difficult to settle.

In the first place, individual effort must lead the way. In imita-

tion of mechanics and manufacturers, the farmer must exercise

close and constant observation, and bring to his own operations the

advantages to be derived from tlie study and experiments of

others. The cotton or woolen manufacturer acts upon a suggestion
of the slightest improvement, and varies a color of his fabric to

suit the public taste, or alters its shape to adapt it to the machinery
he drives. The architect studies every form in nature to enable

him to present an elegant or imposing facade, or to span rivers

with bridges of gossamer work, yet of surpassing strength
—and

so does the sculptor, to give life and beauty to the marble under

his hands.

The mechanic eagerly seizes eviery suggestion of genius, and

transfers his thought to our machines, and supplies us with Reap-

ers, Tlireshers, Mowers and Seed-gatherers, and thus averts a vast

amount of human toil. The machinist catches the results of other

reasoning minds, adds them to his own, and perfects his work, so

that we arc rapidly carried ou our way at forty miles an hour, or

produce cotton cloth for the world at the rate of thousands of

yards in a day from a single mill. These are examples for the

farmer
;
he must be a thinker too, as well as a worker. He must

transfer to his own fields the 'experiences of others—make their

results his starting points
—then, adding his own careful investiga-

tions, advance to higher modes of culture.

But the farmer must not be content with the aid derived from an

appropriation of the ideas of active and ingenious minds about
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him. He may avail himself of these, but a most intimate knowl-

edge of the mechanical powers alone, will only partially qualify

him for his profession. It was Cicero, I think, who said the

orator must not only possess a good education, and be familiar

with the laws which h^ is to apply and explain,
—but he must have

a general knowledge of the whole range of the sciences. If this

be requisite for the- orator or lawyer, how much more so for the

practical farmer.. The lawyer may argue a case of "
flowage,"

or "trespass," and scarcely need a term of chemistry or physi-

ology, or an hundred other cases where hydraulics or geology
could shed no light on legal lore. Hut the farmer has no such

case. He cannot build, or stir the soil, or plant, or harvest his

crops with enlightened wisdom, without the immediate application

of some one of the sciences. There is no profession demanding
so wide a range of scientific knowledge, as that of the farmer. It

were as wise to enter upon the cultivation of hia soil without some

chemical and geological knowledge of its constituent parts, as for

the manufacturer to set his wheel in motion, not knowing whether

his looms were to be impelled backward or forward !

The artist, watches wv:;h eagle eye the blending of colors on his

pallet, and reasons and reflects upon their effects on the canvass.

So should the farmer on the lock of hay he feeds to his cow. If

in his investigations he has studied the structure and functions of

his animals, and the offices their organs perform, he will be better

able to estimate what a given amount of food will produce in flesh

or milk. A knowledge of their structure will also enable him to

preventer control the diseases- to which they are liable. And
this acquaintance with some of the principles of physiology, is as

essential to the farmer, as a rotary motion to the mechanic, or

Blackstone or Coke upon Littleton to the lawyer.

Without some acquaintance with botany, the farmer gropes as

in a labyrinth among his plants. The names of a few are familiar,

but their derivation is hidden in deep mystery, and thus a pleasing
feature of his occupation is lost. He does not reflect that language

gives expression to things
—for instance—that the stem and kernel

of the wheat he cultivates, mean "hope," and "bearing," and
that to a hungry world this meaning is full of encouragement as

well as beauty ! This science will enable him to learn the names
and to select the grasses on his farm, some of which will be

nutritious and wprthy of cultivation, while others are worthless.

He will also learn the habits and wants of trees, the circulation of

11
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the sap, and the art of manag-ing- them so to surround himself with

fruits more delicious and profitable than sunnier climes ever yield.

The flowers, now sealed books, will ^show their distinctive

characters, and unfold new volumes of wisdom to his mind.... *

But the great essential is chemistry
—to a course of hig-h,

enlightened, and successful farming, some acquaintance with this

science is indispensable. As well may the clergyman succeed

deprived of the volume of inspiration, the physician of his phar-

macopoeia, or the lawyer his brief. Chemical influences and effects

enter into every department of his operations, and without some

knowledge of the substances he employs as fertilizers, he is con-

stantly liable to imposition, vexation and loss. His ashes and

lime may be applied where alkalies already abound
;
his plaster

where clover grows in rank profusion, and fresh muck where his

fields are covered with " nature'n grave-clothes"
—the incorrigible

sorrel. There is chemical aetion orory where about him
;
in his

mows of hay, his chests of grain, his compost heaps, his ripening

crops. The importance of this science to the farmer has rarely

been overstated by theoristfs or by the books
;

its relations are so

intimate with all he does, that its employment cannot be dispensed

with.

These are some of the laws of nature which he must understand,

and there are others after which he must seek with diligent

curiosity. Some knowledge of meteorology would often enable

him to secure his crops when the indifferent would see theirs

wasting by storms. lie would so skilfully prepare his soils as to

draw stores of fertilizers from the atmosphere, and thus feed his

crops from that great reservoir of wealth, through the action of

natural laws. lie ought to acquaint himself with the principles of

draining, of irrigation, sub-soiling and entomology.

These are eomo of the acquisitions he should strive to make.

The gates of knowledge stand open, inviting him to enter and

supply them. The earth lifts up her hands and cries for better

treatment. It expands with generous benevolence to all who

woi'k it with an enlightened wisdom. It will not forever yield,

and receive nothing in return. It has not been so constituted by
Ilim from whose plastic hands it came. Like the laws of trade,

it must be compensated for its bounties. To ignorance and

indifference, it will refuse a reward. But to systematic applica-

tion, to those who act in unison with natural laws, to the observer

and inquirer, it will yield its richest fruits.
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Individual effort, then, is the first step in agricultural progress.

The next must be associated eflfort, beginning' with town clubs and

exhibitions, then the county and State. These are in progress

among us, and should be cherished as the moving cause of a

degree of prosperity greatly desired, and which may be attained

througji their influence. No other means of spreading improve-
ments among the people, are so direct and applicable as those

flowing from club discussions and public exhibitions. They bring

men, women and children to feel an immediate and home-interest

in the matter
;

their pride and their skill are alike interested

by the general competition, and an ambition is awakened rarely

felt by those outside of these associations. This ambition prompts
to new excellencies in everything relating to the farm

;

—its

buildings, fields, crops, fruits, stock, fences, drainage ;

—to dairy

products, implements and vehicles
;
to neat and tasteful cultiva-

tion, and promotes a desire for something of the ornamental and

picturesque.

Encouragement to agriculture as a science cannot be a mistaken

idea, when a whole nation, as it were with a common impulse, has

raised its voice in its favor. But, as in political afiairs, the

people are in advance of their rulers. They know that aggregated

wealth, with the protection aff"orded by government, has brought
our manufacturing interests to great prosperity, and in point of

excellence to compete with the world. But the farmer cannot

pursue his business in this way. His occupation is peculiarly a

solitary one. He is more alone in his pursuits than the mechanic,
the merchant or the professional man. His work must be done in

the country, where opportunities to compare opinions, practices
and results must be few. He cannot aff'ord to raise funds to

establish schools or colleges to teach his children the science of

agriculture, while at the same time ho bears his full proportion to

support those founded for other purposes. In a spirit of en-

lightened liberality, this should be done by the fostering care of the

State. A wise investment of the public funds—either State or

national—in rendering facilities to the people for agricultural

improvements, would be returned in a four-fold degree to the

public treasury. So sensible have most of the States become of

this fact, that they no longer hesitate to make special appropria-
tions for this purpose. Iowa, young as she is, saw this and

appropriated $200 to each county society. The Legislature
of Michigan gave in 1846, $400 a year for five years ;

Indiana
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$1,000 for two years ; Maryland and Virginia have appropriated

liberally, and Massachusetts has paid out about $25,000 annually

for several years.

Each State should establish a legislative agricultural society,

where, during the sessions of the legislature, the general interests

of the profession may be freely discussed b}^ practical and scientific

men, and especially by the legislators themselves.

The agricultural education of our youth should no longer be

made a secondary matter. Establish such schools, colleges, or

model-farms, as will enable them to unfold the mysteries which

surround us,
—and bring to light the hidden secrets of the earth

and air ! These things may be done, men and women of New

Hampshire, by you—they lie in your power. If you will it, the

work will go on—if you are indifferent, the earth will refuse her

increase, and your children will be scattered abroad.

But a true patriotism
—love of country and home, the memory of

those who have fought your battles and achieved your victories,

of your scholars, statesmen, philanthropists and noble women,—
all forbid this desecration of the soil, and the mind ! Abandon not

your grand scenery, your noble rivers and mountains for the turbid

waters and miasma of western lands. Like the Swiss for his early

songs, and rocks, and glens, you would languish for your native

hills, and be glad to return to them with the ardor of a first love.

Your soil, and climate, urge you to speed the plow. Nature has

done all for you that you ought to ask. She has given you a fertile

soil, swiftly running waters, bright suns and an invigorating

atmosphere. Your hills are crowned with noble forests, your

plains swell with corn in its season, and your valleys are covered

with the other great New England staple, grass.

For the products of all these, your extended sea-coasts ofier you
an outlet to the markets of every clime,

—so that you can say, with

the poet,
" No pent-up Utica contracts our powers ;

Tho wliolo boundless Continent is ours !"

No other climate produces so large a variety of wholesome and

delicious vegetables, or a finer display of beautiful and fragrant

flowers and fruits, denied the masses in most lands, are common

upon your tables.

Reared among your native hills, your frames are firm as the

granite on their sides, and yet as elastic as the breezes which

sweep their brows. Fitted, then, to tho work before you, make it
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yield not only the necessaries of life, but the medium through
which the highest moral and intellectual culture may be attained

;

as these are secured, so will be the money profits of your calling.

He who knows most, in any pursuit, will generally succeed the

best, and agriculture will not prove an exception. Men are

selected for places of responsibility and trust, because qualified for

them by study and observation.

The farmer's occupation has been too much looked upon as one

of drudgery. Let it be so no longer. No profession has so much

of the true poetry of life as his. He labors amid the purity and

freshness of Nature herself, and good thoughts are ever suggested

by the beautiful things around him. He who gives voice to poetic

inspiration, comes to your forests and fields, or on your mountains

and along your fertile vales, for the materials of his portraitures

and imagery ! Agiiculture has now also an elegant literature.

Some of the best minds have been occupied by it. Numerous

persons at home and abroad, might be cited, who have given their

chief thoughts to it, and whose names will ever be uttered as

benefactors. The poetry of the Sciences, too, is so intimately

connected with it as to become the handmaid of our great art.

To these add but a single other feature, and the profession of

agriculture becomes pre-eminently attractive, and promises all that

man may expect in this condition of his being
—that feature is

Agriculture in its social relations.

In most other pursuits th.Qfainiily is excluded from a participa-

tion. It is not so in this—every member may not only feel an

interest, but may take part in its active employments, either in-doors

or out, and thus the social feelings are enlisted in the general

welfare. But where Woman is cut off from a proper share in the

common interests of all, neither a high degree of refinement, nor

a full and complete mingling of the affections can exist.

I have said that the occupation of the farmer is peculiarly a

solitary one
;
so in the same sense are his enjoyments—they are

domestic
;
he will realize them in the bosom of his family ;

not in

gay saloons, or the unsatisfying exactments of artificial life. In

the intelligence of his wife and children must he find mental as

well as physical help in his profession. Polite learning should find

a congenial home around his winter evening fire, and the scholar,

the artist, and the statesman find kindred spirits there too.

Woman, free and unconstrained by unequal laws and harsh

restrictions, would move in her charmed- circle, softening and
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modifying our rougher natures, and like the gentle south wind on

icy rocks imperceptibly influence all within her reach, and mould

them to her own perfections. Use well, then, the means so munifi-

cently placed in your hands. Then shall the time come, when

you may beat your swords into plowshares, and your spears into

pruning hooks. Then
" The stormy elangor

Of wild war music o'er the earth shall cease :

Lore shall tread out the baleful fire of anger.

And in ita ashea plant the tree of peace."

Lecture by Prof. C. F. Brackett of Bowdoin College, on

Parasites or Animals.

Mr. President and Gentlemen :—l propose to offer some remarks

on one of the great divisions of animal parasites
—the Entozoa.

These are animals which, during some period of their lives, reside

either in the natural cavities, or in the organic substance of other

animals. They present a more or less elongated form, and a

jointed structure. Except touch, organs of special sense arc

apparently absent.

Their wide distribution and occurrence in closed cavities have

given rise to many speculations and theories as to their origin and

modes of propagation ;
and it is only a comparatively short time

since we began to be possessed of any reliable information in

regard to these points.

It will serve to bring what is known more clearly before us if

we pass in review one of the more prominent hypotheses. I refer

to that of "
Spontaneous Generation," sometimes also called

"Equivocal Generation."

The readiness with which the lower forms of life so abundantly
appear wherever organic matter is left to decay, would seem to

find an easy explanation if we could believe that, instead of suffer-

ing ultimate decomposition, such matter employs its residual force

in effecting transformation into organisms occupying a lower plane
than that occupied by the organism from which it was derived.

Thus, urine, blood, milk, vegetable infusions, etc., left exposed
to the air under ordinary conditions, will, if properly examined,
after a short time, be found to contain countless thousands of

minute animated forms, exhibiting an intense activity. Those may
be imagined to bo transformed directly from the matters named.
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Again, most of us have observed, wriggling- in some puddle, a

long thread-like worm, known commonly as the horse-hair worm,

so named from the popular notion that they are in fact but trans-

formed horse hairs
;

and so confident are some good people in

every community that this belief is correct that they are quite

eager to assure us that they, or their fathers, have watched the

entire process of transformation, and hence there can be no doubt

about it. This being admitted, it is easy to suppose that conditions

might frequently exist which would favor the genesis of similar

organisms in the bodies of animals while yet living. With the

purpose of determining if possible the truth or fallacy of this

hypothesis,- many observations and experiments have been made

by investigators whose skill and general accuracy are admitted.

Pasteur's researches on fermenUtiou have led him to conclude

that the phenomena of fermectf.t'.oa Bod putrefaction are dependent

on the presence of an aniacial ivTz^sut of tha genus Vibrio
;
and he

regards each of the five or sii knoTrn species of this genus as

having the power of producing a special kind of putresence. If

a putrescible liquid, containing air in solution, be hermetically

sealed up in glass vessels and left to itself, minute infusoria at

fii'st appear, to which the names monads and bacteria are given.

These absorb the oxygen and give out carbonic dioxide. When
the oxygen is exhausted they die

;
but if the germs of the vibrio

chance to be present, as is most likely, they find in this liquid, thus

freed from oxygen, in its uncombined state, the proper conditions

for their growth. With their development putrefaction commences.

But if the putrescible liquid be freely exposed to the air, the

monads and bacteria are at first developed in such numbers that

they form a pellicle over the surface of the liquid, which is

constantly renewed, and thus the oxygen is entirely absorbed and

its entrance into the liquid wholly prevented. Then the vibrios

begin to be developed and putrefaction commences.

Professor Wyman undertook, some years since, a series of

experiments in order to determine whether germs, which might be

presumed to be so minute as to escape observation, were actually

present in all cases where putrescence occurs, before its inception.

His mode of experimenting in general resembled that employed by

Pasteur, but greater pains were taken with the details. Liquids

containing various infusions were boiled, and then sealed without

contact of air, save such as had been admitted through tubes heated

to redness. The results were far from decisive, not warranting
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either an affirmation or a denial of the hypothesis. "If," says

Professor Wyman,
" on the one hand, it is urged that all organisms,

in so lar as the early history of them is known, are derived from

ova and therefore from analogy we must ascribe a similar origin to

those minute beings whose early history we do not tnow
;

it may
be urged with equal force, on the other hand, that all ova and

spores in so far as we know anything about them, are destroyed

by prolonged boiling ; therefore, from analogy we are equally
bound to infer that Vibrios, Bacteriums, etc., could not have been

derived from ova, since these would all have' been destroyed by
the conditions to w^iich they have been subjected."
Madam Liiders believes that she has proved that Vibrios are the

developed spores and germinal filaments of various fungi. She

has carried on her investigations with the greatest patience and

care. All the glasses used were Bubjocted to the strong and long
continued heat of a cpirit Itimp, that every germ accidentally

present might ha destroyed. Tlis liquids to be employed were

boiled at high temperatures, cjid ^Lgu secured from contact with

any sources which could possibly furnish fresh germs. In every

instance, there failed to appear any oi'ganisms when such pre-

cautions were taken.

On sowing these liquids, in which only negative results were

found, with spores of fungi, a cloudiness Avas often observed in the

course of a few hours
;
and within twenty-four hours they swarmed

with Vibrios.

These experiments, repeated, with certain modifications, by
Professor Ilensen, gave results entirely confirmatory.

The experiments and observations of Schroder point to the same

conclusions—namely, that there is, as yet, not the least evidence, of

a positive nature, to indicate that the hypothesis of spontaneous

generation is correct. Meanwhile careful observers have not been

wanting to take up another line of investigation. It was found that

the common hair-worm (Gordius) was invariably full grown when
first observed free. Certain thread-like worms were noticed in act

of escaping from the bodies of insects, and by comparison they were

proved to be identical. It only remained to seek the mode of

propagation. Success awaited the search
;
and it was found that

the recently escaped individuals are not yet sexually developed.

They become so, after a little time, when free to move in the moist

earth, or in muddy puddles. The female then produces a long

agglutinated string of ova. These being speedily hatched, the
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young brood attach themselves to some passing insect and pene-

trating- to the interior of its body, remain till sufficiently matured

to escape as their parents had done before them
; or, if the eggs

are first devoured, they are hatched within the insect, and there

developed as in the other case. There are then in the history of

the Gordius, two clearly marked periods. The immature mostly

passed in the body of its host, and the mature reached after its

escape. This is not a solitary instance, but will suffice to exhibit

the law of development in this and other genera analagous.

Thus, at least, some of the supposed cases of equivocal repro-

duction are found to be under the operation of the same laws of

sexual development.

If we carefully observe the modes of reproduction exhibited by
the Aphides (plant lice), v/3 find them truly surprising

—
offspring

appearing which bear no raeemblance to their immediate progeni-

tors—and this fact may hold for several successive generations.

But at last individuals appear like those with which we commenced

our observations
;
and the cycle is produced continuously, the

various forms succeeding in the same order. This is called

Alternate Generation.

We find it illustrated in various classes of animal parasites.

There may be found in company with certain fresh water molluscs,

in stagnant pools, numerous small worms with triangular heads.

They are furnished with suckers by means of which they firmly

adhere to the bodies of the molluscs
;
soon they lose the tail, which

before had served for locomotion, and become surrounded with a

mucous substance, or in short become encysted. While in this

state it becomes transformed into an intestinal worm—the Distoma.

This however will not be developed fully unless it pass into the

intestine of some animal suited to its nature. This may easily

happen by the mollusc being swallowed by the sheep, the ox, or

even by man—in either case it will speedily be digested, and thus

the encysted worm will be liberated, and in due time will make its

way to its proper position, the liver, for example, in the sheep, and

is then called Distoma hepaticum, or in common language, the

fluke, whose pestilential effects are but too well known. In the

liver of their host, these Distomata, or flukes, become sexually

mature, and produce immense numbers of eggs, which pass into

the intestines and thence with the feces they escape and fall upon
the soil. These eggs firmly protected by their hard shell, may be

washed by the rain into stagnant pools, where they may soon be
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found developed into Cercaria-sacs, and living in the abdominal

cavities or among the reproductive organs of the molluscs which

are to furnish them their proper entertainment while they perfect

and bring forth their broods of young Cercaria, similar to those

M^ith which this curious history began. Now in general, we

expect to see offspring resemble their parents, but in the case of

Cercaria four generations and one metamorphosis are required
before this resemblance is reached. Many other instances very
similar are known, in which insects, birds, I'eptiles, fishes, etc. may
be concerned. The old practice of shepherds, which did not allow

their sheep to go out to graze till the dew had entirely disappeared,

would seem to protect them against the fluke, since the grass being

dry there is less danger that enyils v.'ill bo adhering to it, and hence

less danger that they with their encysted cercaria will be swallowed.

It is easily seen, too, why high, mountain pastures are fitter for

flocks than low, wet ones.

The principle of Alternate Generation i5nds its illustration in the

Cestoidea or tape-worms. The importance of this subject will be

a suflBcient reason for presenting some of the principal facts.

There is often found infesting the livers of rats and mice, an

encysted worm, whose destiny was for a long time unknown. «

Feeding experiments and careful observation have shown that

when they have passed into the stomach of the cat, they do not

undergo digestion, but develop into tape-worms, the joints of

which becoming sexually matured in tlic intestine, produce vast

numbers of eggs, which will in due time be expelled ;
and by far

the greater part being lost, a few will find their way into the

stomachs of other mice or rats, where they will find a fitting home
for a few days, after which they actively emigrate to the liver or

other organs in which they become encysted only to be liberated

by some other cat devouring their host. And this cat thus

becomes possessed of tape-worms in like manner. So also in the

intestines of the meal-worm—may be found small encysted worms
whicli with the worm may be swallowed by the mouse, or by certain

birds
;
and when liberated by digestion, they find in the intestine

of their devourer, the proper conditions for their growth and

sexual maturity, which they soon reach as tape-worms, and then

are expelled either containing countless numbers of eggs, or hav-

ing previously discharged them. These eggs, swallowed by otlier

meal-worms, will soon be hatched, and the young cystic worms
will migrate by cutting their way to the proper organs, where
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they, becoming encysted, patiently await the day when the

destruction and digestion of their host shall make possible their

final development into tape-worms.

One of the tape-worms which infest the intestines of the dog in

like manner, while immature, passes its encysted state in the brain

of the sheep, thereby causing that troublesome disease, the

staggers.

The matured joints of the tape-worm escaping from the dog
with its fecal matter, are scattered upon the ground and the eggs

adhering to the wet grass, are swallowed by the sheep, in whose

stomach and intestines they are hatched
;
the embryos beings are

armed with six little hooks with which they actively make their

way to the points where they may properly become encysted. To

do this they have only to enter a circulating vessel and be carried to

the brain along with the curreut of blood, or to such other, place as

their instincts determine, when they fix themselves and becom-

ing encysted, they await the time when they may pass into the

stomach of some suitable animal in which to fulfill their final

destiny.

The pig and man stand in the same relation—the tape-worm in

man, in becoming matured, produces millions of eggs, some of

which will easily be swallowed by swine, and hatching, will

migrate, and becoming encysted, produce "measly" meat. This

if swallowed without thorough cooking, may give rise to tape-

worms as before. The remedy is thorough cooking or abstinence.

Many other similar instances might be cited
;
the law appearing

to be in all, that two hosts are required for the complete evo-

lution of the tape-worm—one of these furnishing the home for the

cestoid development, the other for the tape-worm proper. More-

over one of these hosts is destined to be eaten by the other
;

hence we should not expect to find the tape-worm in the intestine

of an herbivorous animal, like the sheep and ox. And as a matter

of fact these do furnish the encysted worm which give rise to the

staggers, by the inflammation and pressure they cause in the

brain—but not the tape-worm, since they do not devour other

animals in which the encysted forms occur.

However, it is easy to see that exceptions to this rule 'may occur;

thus, the dog may swallow the eggs of the matured worm, which

have escaped with his own feces, and thus become infected with

the encysted worm, and some of these may be discharged by
ulceration into the intestines where they will reach their final and
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perfect condition, or the eggs matured in the intestines may be

thrown into the stomach in vomiting.

The same may, in rare instances, occur in the strictly herbivorous

animals, yet the likelihood of such occurrences is not great.

The fact stands thus : the cestoid worm which occurs in the

sheep (Coenurus cerebralis), is naturally destined to become a tape-
worm in the intestines of the dog. Some latitude is, however,

possible, for if the cestoid worms, which are formed in the pig, in

the sheep, or in the ox, find their way into the stomach of the dog
or into that of man, the development will go on. Many feeding

experiments have shown, however, that the different species are

confined within narrow limits.

Perhaps the most remarkable case of Alternate Generation is

exhibited by the Ascaris nigrove:iosa. In the lung of the frog
these are found to produce viviparously. The very minute young
pass into the intestines. When they are set free they pass into

the moist earth and become little snake-like organisms, which

develop into males and females. The eggs produced by these,

when placed in the frog's mouth pass into the lung, where they

develop into the viviparous form again, which appears to be

hermaphrodite.

Here then is an alternation of monoecious and dioecious genera-

tions, together with a surprising metamorphosis 1

Lecture by Dr. George B. Loring of Salem, Mass., on

Raising Neat Stock.

Gentlemen:—The importance of a judicious selection of cattle

for our farms is fully recognized by all who take an interest in

agriculture. The domestic anifnals are man's allies and partners
in the tillage of the earth. And of them all, none are so intimate-

ly connected with all farming operations, as the many breeds of

horned cattle. In their various forms they constitute a large

proportion of our agricultural capital.

There is an old French proverb,
" no cattle, no farming

—few

cattle, poor farming—many cattle, good farming." And we learn

that when Cato, the wise and sagacious Roman, was asked-—
"what was the most assured profit arising out of the land?" made
answer—"To feed stock well." Being asked again,

" What was
the next?" he answered, "To feed with moderation." And we
can easily imagine the contrast which exists between that aborigi-
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nal production of food, which the sinewy savage practices as he

pursues the still more sinewy cattle across the plain, and even the

first dawn of domestication in the management of animals—and

the still greater contrast which exists between the wild and flying

drover of the pampas—and that calm and solid and imperturbable

specimen of humanity, who winds his placid way from the valley

of the Tees, to Smithfield market, realizing, as he follows his rolling

and wallowing Shorthorns, the truth of the saying, "who drives

fat oxen, must himself be fat." There is a long interval between

"the five hundred yoke of oxen" of Job, and the stupendous
beeves which graze upon the ftit pastures of England, bred and

reared by rule into an exact estimate of each "pound of flesh."

And to us who are engaged in farming, among all the modern

improvements, it is a matter of special interest to know the pro-

cesses by which the present breeds of cattle have been brought to

their existing proportions, and how they can be preserved in their

condition. An Ayrshire cow, and a Shorthorn bullock, are by no

means the result of accident. They have been produced by the

application of the highest and most intelligent skill, at the hands

of the Bakewells, and Parkses and Nichols and Ceilings
—under

whose treatment, as has been truly said,—"the long-legged, slab-

sided, ill-bred oxen are metamorphosed into small-boned, quick-

fattening Devons, and elephantine Shorthorns;" and the "lean

hurdle-backed Norfolk rams" have become "beautiful, firkin-bodied

South Downs." We have the advantage of the experience and

the products of these distinguished and successful breeders
;
and

it specially becomes us to inquire what advantage we can derive

from all they have done. We must have cattle adapted to our soil

and climate, cattle which can be profitably fed, cattle which will

make the best return for the labor and produce bestowed upon
them.

I am aware that there is no breed of cattle universally adapted
to the New England States, or even to any one State. The valley

of the Connecticut, and the hills of Berkshire and Essex in Massa-

chusetts even, differ almost as much as the valley of the Tees and

the Highlands of Scotland. And we shall find that in selecting a

breed of cattle for each locality, we must be obedient to nature, or

nature will take* the matter into her own hands, and will bring

about a certain conformity between herself and the animals which

she is to nourish. When I tell you that Shorthorns have not

flourished in some parts of the New England States, and that
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Ayrsliires have shown too great a disposition to take on fat in the

rich pastures of Maryland, owing perhaps to a bad selection of

animals, you will understand what I mean by saying that nature

will have her way in these things.

Still we may learn from statistics what our people demand most

in this branch of farming, as well as all others large and small

among ue. I find- for instance that in Massachusetts, in 1865, the

number of cows was 134,121 ;
the number of oxen and other

cattle is 122,874. The value of the cows and heifers is

estimated at $7,041,352; the value of the oxen and steers is

$4,715,333. In New Hampshire, the number of cows was 77,000 ;

the number of oxen, heifers and steers, 121,521. The value of the

cows was $3,026,100; the value of the other cattle, $4,055,081.

In Maine the number of cows was 135,059 ;
the number of "

cattle

and oxen" was 172,823. The value of the cows was $5,802,078 ;

the value of the oxen> &c., was $6,203,341. In New York the

number of cows was 1,220,200; the number of oxen and other

cattle was 726,412. The value of tlie cows was $54,067,082 ;
the

value of the oxen, &c., was $24,082,062.

The average value of cows in Massachusetts was $52.50 per
head

;
in New Hampshire, $39.30 per head

;
in New York, $44.31

per head
;
in Maine, $43.70 per head.

These figures show the value and importance of the dairy. On
the East, and on the West, on the North, and on the South, in

every direction, at the fountain head of our grain crops, before

corn has been quadrupled on the original price of the producer by

long transportation, and by speculation, there where the rich valleys

and prairies of the West offer an abundant and cheap sustenance

for cattle, and where a propitious climate economises food and

labor, while all about us beef is growing as it were spontaneously,
we in New England can never expect to adopt this as an extensive

branch of our farming interest.

It is the dairy therefore which occupies the attention of most of

our farmers. Every man who owns land keeps a cow—or ought
to. The milk-pail is one of the first utensils provided for carrying
on the domestic economy. The rich man is never satisfied, until

his table is furnished with milk and cream from his own favorite

animal. The poor man finds hif^ establishment Incomplete
ho has added a shed for his cow

;
and his farming is never per-

fected, until he occupies the highway as a pasture, and gleans his

winter's store of fodder from the neighboring meadows. Every
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larger farm has its dairy, proportioned to its size and cultivation.

And as we look abroad, it must be apparent to every intelligent

observer, that he will be a true benefactor to our farming com-

munity, who will improve the dairy stock of New England, and

"bring it to as high a degree of uniformity as possible, making all

due allowance for diversities of climate and locality.

Now, the observation of every man of experience will teach him

that wherever we find a locality famous for good cattle, the high

quality of that stock has come from some pure importation. More

than jSfty years ago, Mr. Vaughan, a liberal and intelligent gentle-

man, who conceived that England without Priestly was no place

for a christian to live in, followed that great philosopher and divine

in his flight to our shores, and settled on the banks of the Kenne-

bec. He imported Durham cattle of that day—the improved
Shorthorns of ours

;
and you may find to this day, grazing in the

valley of that river, a large, thrifty, quick-growing, solid, massive

breed of cattle—the indigenous Shorthorns of that region,

indigenous, because they have become adapted through generations

to that soil and climate, and are now among the most profitable

products of the State. Go to Portsmouth and the surrounding

towns, and you will find cattle of similar quality and description,

the fruits of the more recent importations of Colonel Pierce
;

—a

native stock now, but possessing certain characteristics, which

they never lose either in succeeding generations or in various

families. An importation into the valley of the Connecticut by
the late Mr. Williams, whose herd has been transmitted to as

much judgment and skill and intelligence as can be found even in

the old Country, has stamped the stock of that section with points
of value seldom equalled. I had often been struck with the

excellence of the cows in the Aroostook country, and thence to the

Bay of Fundy—a well bred, hardy, dairy-looking race of animals
;

and I soon discovered that some choice Ayrshires had been

brought into that region. The oxen of Meredith Bridge and Lake

Winnipisseogee—who has not admired their stately carriage, their

rich color, their symmetry of form, their thrift, and their size and

endurance. Thej'- are the modern Devon blood, mixed with the

Shorthorn—engrafted upon that soil, and brought to a high degree
of perfection by judicious care. In an obscure town in Massa-

chusetts, there was a remarkable cow, known of all men there-

abouts, distinguished from all the "
old red stock," for her outline,

her milking qualities, her beauty ; her owner said she was English
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on inquiry I found that she had descended from a herd of Ayrshires

brought into that section many years ago—and now nearly

extinct. There are- certain portions of Massachusetts, where I

can always replenish my herd of cows without much diflSculty, and

with many chances of finding good animals
;
and I always find

that either Parsons imported into that region, or such men as

Pickering and Newell brought thither choice imported animals

from other parts of the State. And I think you will find that

whether you are searching for beef or milk, as a general rule, the

farther you get from the " old red stock " the better off you will

be, always granting that they possess certain qualities which

furnish an excellent opportunity for improvement.
Without discussing the merits of the specially beef-growing

animal of modern days, such as the improved Shorthorn produced

by the skilful breeding of England and adapted to the luxurious

feed of the West and Southwest
;
or the Devon which in England

is a large, even, compact animal, often dressing fifteen hundred at

four years old, while here it is apt to be small and inelastic
;
or

the Hereford, which has never succeeded well in America; or

certain breeds claiming to be dairy animals, because they certainly

are nothing else
;

I call your attention to that section of Great

Britain whose soil and climate are analogous to our own, and where

the development of dairy-stock has received the attention of the

most intelligent men of the community. The farmers of Ayrshire

and Wigtonshire, find in their immediate neighborhood a market

for fresh dairy products, and as there is no profit in feeding cattle

for beef in that region, they have applied themselves to the work

of obtaining the best dairy cow that can be put together. This is

the origin of the breed of cattle called Ayrshire. They are com-

paratively modern in their introduction into the list of breeds, not

having been mentioned at all by Parkinson sixty years ago, and

having been derived, as many assert, from a mixtiire of Shorthorn

blood with the native blood of the region.

These animals axe the model of a dairy cow. Hardy, well shaped,

of medium ^ize, and giving an ample return for the amount of food

which they consume, they are well adapted to our short pastures,

and to our long cold winters. Without presenting any uncommon

peculiarity, excepting a remarkable symmetry, they would be

selected at once by one of our intelligent dairymen as the pattern

of a cow suited to his purposes, I am speaking now of a farmer's

cow. In this latitude wo require an animal which can easily



RAISING NEAT STOCK. 177

traverse our billy pastures
—not too heavy, and with short, strong,

muscular limbs. Our pastures are not very luxuriant, and we need

a cow which is a rapid and not too large a feeder. Our hay crop

is valuable—and a profitable cow must be satisfied with a moderate

amount of hay in winter. Grain is expensive here—and we cannot

afford to feed it to our co\vs to any great extent—especially when

they are dry and are merely stored for the winter. It is easy to

see that a large animal may find it hard work to supply herself on

a rough hill-side, during our summer months, when grass is not

over abundant. She may, and generally does, winter poorly on

the ordinary fodder provided by most of our farms. She is liable

to come up thin in the autumn, and to go out thinner in the spring.

It is evident too that a cow of small size may be too delicately

constituted to undergo the trials which I have described. The

labor of pasturing may be too great for her—^the work of feeding

on short grass, a long summer day, and then travelling home at

evening
—

together with the exhausting process of producing milk,

may be too hard for her. And you seldom see a really valuable

dairy cow with a feeble general appearance
—a small delicate head

—a narrow muzzle—a long leg
—a flat side—a large, distended

carcass with feeble quarters
—a narrow back—a broken chine—a

rough misshapen rump—and a small cheerless eye. There may be

exceptional cases—in which all rules fail. But if you desire to

select a good cow for this section, regardless of breed, you would

choose one with the following points, viz :

Head of medium size, with a strong, well marked, bony

structure, broad between and high above the eyes, and wide

between the roots of the horns
;
with a capacious but not clumsy

muzzle, full nostril, an eye full and mild, not too large and

prominent, jowls thin and wide, horns small, well curved, clear,

slightly turned upwards,
—and with a Ci\lm and at the same time

strong and resolute expression ;
neck long, well muscled, slender,

tapering, towai'd the head, with little loose skin hanging below,

and not dropping too much forward of the shoulders
;
shoulders

thin and sharp at the top, and lying close to the chine^; somewhat

prominent, strong-muscled, and loose, jointed at the base, long

from the elbow to the point in front of the base
;
fore quarters

light, comparatively, with a straight, slender fore-log, especially

below the knee—broad knee, and broad, flat, capacious foot ;

carcass deep, round and full about the heart, and increasing

largely towards the hind quarters ;
back straight and loosely

12
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jointed ; pelvis wide over the hips, long and supplied with strong

muscles
;
hind quarters broad, strong on the outside, and well cut

out on the inside, with strong hock and a long, tapering hind

foot
;

tail long and slender, strong at the roots, and set on in a

line with the back, not too high nor too low
;
udder evenly divided

into four quarters, extending well forward, filling the cavity

between the thighs behind, not hung low, and with a large, long,

and crooked milk-vein
;
teats set far apart, and of medium size and

length ;
hide loose and elastic, but not too thin

;
hair soft and

silky, and of lively appearance and abundant in quantity ;
ribs

broad and flat-surfaced, with thin edges, and especially the two

last widely separated. Picture to yourselves a cow possessing all

these points, and you have an animal which any dairy farmer

might desire, either for butter or cheese, or the supply of milk

to the market. The general appearance of such a cow impresses

you at once as that of an animal possessing strength, firmness and

vigor without being too compact, and one capable of producing

milk in a large quantity during many months of the year, without

exhausting her own system, or impoverishing her master. A cow

of any breed, or of any grade, whether Alderney or Shorthorn or

Devon, or all combined, possessing these points, is very sure to be

a good one. And you will find such cows in every section, where

breeding and feeding for the dairy has been long followed ;
and

you find them of every variety of color. I have seen grade Devons

which answered the description well—and were good milkers. I

have seen grade Shorthorns, which had in a long series of years

become reduced in size by the feeding which they had had for

generations, brought well up to this mark. I have seen some

Alderneys, and more grade Alderneys, which would bear this test.

And in all this they have come up to the standard of an Ayrshire

cow—a farmer's cow—a cow which can give an abundance of

milk, make an ample supply of cheese, furnish a reasonable amount

5f butter, and whose milk is of nutritious quality, well supplied

with casoine and not overloaded with fatty matter. "Every cow

should fatten one pig"—is an old rule and a good one. That is,

the daily product of a good cow should be in buttermilk or whey

enough to fed one pig, after the cream and cheese are extracted.

With regard to the size best suited to dairy purposes
—I think on

our ordinary New England pastures, a cow that will dress in good

condition, six hundred pounds, is the most desirable.
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Among the Ayrshires is a race partaking strongly of the nature

of Shorthorns, round, compact, thick-meated, close-shouldered,

which are to be avoided. Some are found also with a peculiar

shelliness of skin, a hard unyielding inelastic feel, which is very

objectionable. Some of the bulls, especially, are broad on the top

of the shoulders, rough in the chine, short-quartered, with

uneven rump, and thick, round, heavy thighs, presenting the

appearance behind of a draught-horse. These should be avoided.

The oxen of this breed, are remarkable for activity and vigor,

grow well after they are two years old, reach easily the weight of

thirty-three or four hundred to the yoke in working condition, and

and have great thrift when fed for the shambles. They are re-

markable for their strong, straight limbs, and their true and steady

gait.

One of the most important matters, after having obtained a herd

for dairy purposes, is the best mode of feeding the young, so as to

preserve and develop the qualities most desirable. In rearing dairy

stock, the quality of the food and the mode of feeding, with

reference to the animal structure, are so important that I beg your

indulgence while I dwell upon the subject at some length. It is

comparatively an easy matter to breed and feed animals, which by

their aptitude to fatten will remunerate the feeder. The qualities

belonging to an animal structure designed for this purpose are

very perceptible, are easily transmitted, and are easily preserved

and improved by feeding. Mr. Bakewell learned almost the pre-

cise mechanism adapted to his wants as a producer of size and fat,

—the form and quality of bone, the shape of the parts containing

the vital organs, and the organs of nutrition, that "feel" which an

expert understands, so that he may almost be said to carry eyes in

his fingers' ends, capable of exploring the internal organization of

every animal. And this bone, and shape of body, and texture of

the skin, are easily prese»ved and transmitted. Breeding does

much, and feeding does more, towards this preservation and trans-

mission. When Mr. Colling saw Hubback he knew that his stomach

and glandular system, and nervous organization, all tended toward

the development of fat, and he believed it would be easy to trans-

plant such lethargic faculties as these. He did this on good soil,

and with proper care succeeded in making a creation of fat.

Mr. Alton and his predecessors, had a very different and a much

more difficult task to perform. That delicate organization, which

is called into operation when the food taken into the body is to be
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converted into milk, is much more diflBcult to comprehend or

control. True, there is a certain physical conformation indicative

of a large capacity for secreting' milk
;
but when we remember that

this capacity violates all law, and is as erratic as genius, we can

comprehend how many diiSculties they labored under, who, in

Scotland, endeavored to establish a breed of milkers. They

might secure tho bony structure, the quality of skin, the shape of

the muscle, the general outline, the form of udder most approved,

and after all this, there might be some deep defect in the powers
of assimilating the food, in the glandular system, in the nervous

organization, which entirely destroyed the utility of the animal.

This accounts for the wide differences which exist in individuals

belonging to every well known and long established breed of

milkers, as the Ayrshires and Jerseys. Thousands of animals are

driven from Shorthorn and Devon regions, so nearly alike in weight
and size and shape, that the law of their reproduction seems to be

as fixed as that which gives to the casting the shape of the mould,

be it repeated times innumerable. But no one can find a race of

milkers, all brought up to a high standard, and all capable of

transmitting that standard. Wo approach it, but are often vexed

at the unexpected failures.

Now it would seem that the great rule to be observed in the

rearing of dairy stock, is not to interfere with this delicate

organization, by the food furnished in early life. Why cannot the

system of a heifer be injured by food, so as to disorganize her

glandular functions, as well as the system of a cow, which can be

forced into diseased action, with the greatest ease
; which, in fact,

requires constant care lest in her business of manufacturing milk,

she may take on disease ? Why may we not, for instance, lay the

foundation for garget, long before the udder contains a drop of

milk ? We do not feed a milch cow as we do a fatting cow,

unless we are willing to run the risk of ruining her. For the

wholesale statement so often made, that what produces milk, will

also produce fat, and vice versa, is shown to be wholly unfounded

by a comparison of the efiect of rowen hay, brewers grains, shorts,

and green food, with corn meal, and oil cake.

A cow, moreover, never reaches perfection in her line, until she

has arrived at maturity ;
and she must reach this period of life,

with all her faculties unimpaired, if we expect her to be as good a

cow as nature intended her to be. She differs in this respect from

the best beef-growing animals, which are mature, as it wore, from
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the start
;
and whose organizations, instead of being impaired for

their business, by generations of high early feeding, are, rather,

more and more adapted to it.

We all know that the oldest and best families of Shorthorns,

are not remarkable for constitutional elasticity and vigor. They
have not great muscular strength, are not nervous and powerful

in their action, and are deficient in the procreative faculties. Like

the thorough-bred horse, which has also been forced to early

maturity, and early decay, for many generations, they have become

enervated, and constitutionally delicate. High feeding has done

this, in both instances ;
and as " a short life and a merry one," in

the animal is most profitable to the breeders of beef, and horses fit

only for the turf, high feeding has accomplished what was desired-—
the gain being greater than the sacrifice.

Not so, however, with the cow. Her powers mature slowly,

and depend very much upon the strength of her constitution.

When this is impaired, her value is diminished. For in the work

of giving milk, in which her whole life is passed, the tax upon her

vital forces is such that none but the most robust can endure it.

In establishing a dairy breed, therefore, early maturity, with its

accompanying evils, is not desirable. On the contrary, it should

be avoided ;
and that mode of feeding should be adopted, which

will be conducive to health in the individual, and in the breed, and

which will in no way exhaust the powers, or shorten the life of the

race.

In addition to this, great regard should be had in raising dairy

stock to the effect which diflerent kinds of food produce upon the

animal economy. Whatever enlarges the bony structure of the

female calf, beyond what is necessary for her strength, is worse

than useless. A coarse-boned cow rarely reaches that standard of

excellence, both in the quantity and quality of her milk, which is

attractive to the breeder, or satisfactory to the consumer.

So too of the fat. The fat-cells, that tissue of the body in which

adipose matter is deposited, are found in fat and lean animals alike

—the difference consisting in the amount of their contents and

their number only. For the supply of fat, certain organs are

provided, which are capable of receiving all that excess of non-

azotized compounds, such as starch, oil, &c., which is contained in

the alimentary matter taken into the body. Where there is a ready

absorption of these compounds into the vessels, fat is produced,

especially if with this absorption there is combined a vigorous
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power to generate adipose tissue. Where they are not absorbed,

accumulations of fat do not take place; and when they are

absorbed, without being provided with adipose tissue, they would

accumulate injuriously in the blood, if not drawn off by the liver.

Hence it is that in warm climates, where there is diminished

excretion through the lungs, and non-azotized food is not got rid

of by the respiratory process, the liver is overworked, its function

becomes disordered from its inability to separate from the blood

all that it should draw off, and these injurious substances accumu-

lating in the blood, "produce various symptoms that are known
under the general term bilious." Hence, also, some persons
never become fat, however large the quantity of oily matter taken

into the stomach
;
and it is in such persons that the tendency to

disorder of the liver from overwork is most readily manifested
;

they are, therefore, obliged to abstain from the use of fat-producing
articles of food. It is the power, therefore, to absorb these

fat-producing articles of food, and to generate adipose tissue for

their reception, that saves the liver from being overtasked, and

results in accumulations of fat. The constituents of fat are termed

stcarine, margerine and oleine.

We have dwelt upon the production of animal fat, and the

organs engaged in its manufacture, in order to show how distinct

a part of the animal enconomy it is, and how naturally the fat-

producing functions can be transmitted, independently of all

others, and may be cultivated at the expense of all others.

The secretion of milk is a very different matter
;
and is per-

formed by certain glands, whose business it is rather "
to elaborate

from the blood certain products, which are destined for special

uses in the economy, than to eliminate matters whose retention in

the circulating current would be injurious." These glands, called

mammary glands, perform, as is supposed, the chief part of the

work of elaborating the elements of milk
; although it is not yet

ascertained how much of this elaboration takes place in the blood .

during its circulation. Be tliis as it may, the production of milk

is a very difierent business from the production of fat, and does

not result in the combination of the same elements as are contained

in the adipose tissue and fat-cells.

It is well known, moreover, that the proportion of two at least

of the principal ingredients of milk, is liable to great variation

with the circumstances of the animal. Dr. Playfair has ascertained

"that the proportion of butter depends in part upon the quantity
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of oily matter in the food
;
and in part upon the amount of exercise

which the animal takes, and the warmth of atmosphere in which it

is kept. Exercise and cold, by increasing the respiration, eliminate

part of the oily matter in the form of carbonic acid and water
;

while rest and warmth, by diminishing this drain, favor its passage

into the milk. The proportion of casein, on th^ other hand, is

increased by exercise ;
which would seem to show that this ingre-

dient is derived from the disintegration of muscular tissue." The

experience of every farmer teaches him that an animal which has

a large, heavy, muscular development, and is thus furnished with

the means of rapid locomotion, is seldom a good milker. Her

digestive apparatus is more devoted to her fleshy fibre than to the

preparation of milk. The same may be said of fat and bone. So

true is this, that among cattle bred expressly for the stall, the

females often furnish hardly milk enough to sustain their own ofl-

spring ;
and in countries where the bone and muscle of the cow-

are developed by labor, her service in the dairy amounts to but

little*. •

It would seem, therefore, that in feeding young animals for the

dairy, care should be taken that the young are not so fed as to

develop a tendency to great size, either in frame or in adipose

tissue
;
nor so as to establish in the end, a race which has every

faculty except that of producing milk. We have all seen how

high feeding of the young has in a few generations, and sometimes

in one or two, removed from a family of vigorous, nervous, muscu-

lar and active horses, all traces of those characteristics which have

given them value. What they had acquired on the homely fare of

their native hills, they lost when brought and bred into greater

prosperity. The hard and wiry tendon vanished, the elastic and

well defined muscle was rounded off into graceful effeminacy, the

carcass and adipose tissue had gained the ascendency, through the

aid of good living, and a luxurious life from youth upward. Some

of us have seen a promising heifer calf, the offspring of a good

milker, pampered in its youth, and fed until it became anything

but the dairy animal which its ancestry promised.

We would not advocate a deficiency of food for young dairy

stock ;
but we would argue against an excess of articles of a highly

stimulating quality. The plan of the Ayrshire farmers is undoubt-

edly a good one—to take their calves early from the dams, feed

them from the dish, and bring them to solid food or pasture as soon

as the condition of the young stomach will allow. Instead of
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linseed meal, they use a great quantity of oat meal,—an article of

food much less predisposing to fat, and keeping up a vigorous

growth. We have in New England the best quality of English

hay as a basis of feeding ;
and after the calf is weaned, or after he

has had milk enough to give him a fair introduction into life, hay,
in the form of iiay-tea, and 'afterwards of rowen, is undoubtedly
the best food the animal can have, especially when aided by a few

roots, such as turnips or carrots. In some cases, milk is abandoned
at a very early age, and skimmed milk is advantageously used as

a substitute. We would not recommend the use of grain, especially
that containing a superabundance of oily matter, as Indian corn or

linseed for young dairy stock. Perhaps corn meal sparingly, or

barley or oatmeal may be used in winter, should the animal seem
not to thrive well. But a calf that is properly weaned, and fed

after weaning, and furnished with a good pasture, will be carried

through the first winter most satisfactorily on good sweet hay,

especially rowen, with roots. In this way can a uniform well-

balanced animal be produced, which when put to dairy service will

not become coarse, nor take on fat at the expense of the milk-pail.
I have endeavored in these remarks upon feeding with special

reference to what is to be required of the animal structure, when
brought to perfection, to impress upon your minds not only the

importance of scientific rules, but also the power which every
agriculturist may exercise over the animal kingdom, which he has
devoted to his purposes. The laws of variation are well known
those laws by which we have been able to produce so many varie-

ties from one origin—the setter, and pointer, and spaniel, and

sheplierd's dog, from a single family—the Ayrshire and Devon and
Shorthorn, from the same parentage in the beginning ; and have
secured from the original uniformity, every diversity that can

please the eye or supply the necessities of man. The most com-
mon observation and practice have taught us how to preserve and
transmit acquired faculties and qualities until they become the
fixed characteristics of a class. But there are certain tendencies
of the animal kingdom which the ambitious farmer is obliged to

resist with all his skill and watchfulness. Our domestic animals
are entirely subjugated to our will. We control their increase,
and their physical condition. They are shut out by us from those
conflicts which, in a wild state, enable the strongest of the herd to

impress themselves upon the coming generations. And it is for

us to say how largely their varieties may increase, and how
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successfully they may resist the influences of climate, and a

tendency to revert to their aborig-inal condition,

I have already alluded to the eifects of climate and soil upon the

animal economy. Against these effects the good farmer arms him-

self as best he may. And in a climate and on a soil like ours, he

resorts to every means in his power, by judicious breeding and good

feeding, to prevent the degeneracy of his animals. It is by this

same process that he resists their tendency to return to an original

and uniform type. Let man be stricken from the face of the earth,

and a few generations would melt all the breeds of cattle which

his skill has created into one homogeneous mass, in which the

characteristics of each would be lost, as they all returned with

hasty strides to the condition of their common ancestry. Where-

ever man resigns himself to the hard conditions of nature about

him, and provides himself and his animals with scanty food and

insuflScient shelter, the animal product of his locality will gradually

approach what might be the native herds there. So true is this,

that I doubt not many of you can at this moment recall herds of

cattle driven from bleak northern pastures, so aboriginal in all

their qualities, as to remove at once from your mind all thought of

domestication. Not only had the short pastures and the cold

winters reduced their size, but their roving habits had brought
them to the very verge of their brethren on the plains and pampas.
It is the return of his animals to barbarism which man is called upon
to resist. And in doing this, he is not only called upon to raise

and feed them properly, but to humanize them as far as may be by
the gentleness and intimacy of his association. Upon him and his

wisdom, and good judgment, and good nature, they depend mainly
for all they are, in their scale of being. Let him see then that good

physical qualities and faculties are transmitted in his herd. Let

him see that a calm and quiet temperament is the inheritance of

his young animals. Let him teach them that they are best fed by
the hand of man

;
and that all his care for them, and association

with them, will render them truly "domestic," and will enable

them to resist the depressing influences of soil and climate by
which they are surrounded, and to escape that return to barbarism,

which is the "second danger" of man and his flocks and herds.

If the hillsides and valleys of Maine are to be pastured at all, they
should be pastured to the best advantage and profit. The

struggle which the farmer has here, is, I am aware, not an easy
one. But that progress may be made in this branch of agricul-
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ture, no one need doubt
;
nor is there any reason why, with

proper selection, feeding and care, the average value of cattle

here, of cows at least, should not be brought up to that of States

considered more fortunate in soil and climate. A cow here should

be worth as much as a cow in New York
;

I mean a source of as

much profit to the owner.

I have presented these few thoughts to you not with any hope
of exhausting the subject, but in order to impress upon your minds

the importance and interest of the subject, and to introduce you
to one of the most pleasing and profitable branches of agriculture.

I need not tell you how we all depend upon the dumb creatures

which wait upon us during life, and at their death feed and clothe

us. From valley and hill, from prairie and mountain, they come

flocking in, the patient servants of an imperious master. They
ofier themselves a living sacrifice to the majesty of civilized man.

Buffering as he yields to povery and hardship and barbarism, and

rising with him as he rises, into his conditions of luxury and ease,

and economy and fitness of purpose. The great community of

cattle I Who shall write its history ? How it has been controlled

by the laws which make the world what it is—how it enables the

great community of man to dwell here on the face of the eai'th—
how it stands the pedestal on which a nobler fabric rests—how its

condition tells the tale of races higher in the scale of being. That

strange and mysterious relation between man and animals, every-

where recognized, everywhere felt—that mutual dependence each

upon the other—that intelligent appropriation and cultivation on

the one hand, that unconscious and entire obedience and submis"

sion of all the great vital forces on the other—who can tell it all ?

And superior as we may be, powerful, controlling and independent,

can any man contemplate the magnitude of the change were the

sovereignty of this great community of cattle to be asserted and

man'^ dominion be suddenly broken ? From the feeding of armies

and the sustaining of the busy throng who fill our places of power
and trust, down to the nourishing drop which supports the feeble

child in its first grasp on life, it is the domestic animal which

hears one long and constant human appeal, and never hesitates in

its devoted and self-sacrificing reply. In parks, in meadows,

before the cottage door, with an entire and unresisting submission

to circumstances, there come to man from his dumb ally, food and

raiment, and an unceasing claim upon his skill and his humanity.

It is the animal kingdom which forms one of the liveliest charms
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of a cultivated landscape, in motion and in repose. And man

never succeeds in subduing the earth and revealing its quiet

domestic beauty, until he has enlisted those servants, without whose

aid agriculture must fail, and whose value is commensurate with

the progress made in the great business of applying all animate

and inanimate nature to the necessities and adornments of civilized

life.

Lecture by Henry Boynton, M. D., of Woodstock, Vt., on

V Sheep Husbandry ik New England.

3Ir. President and Gentlemen of the Conveyition '—I congratulate

myself upon the singular good fortune that enables me to share

with you the rejoicings and the benefits of this occasion.

The mental vibration, resulting from the thought that originated

this Convention, reached me in my home among the mountains, and

with willing feet have I hastened to join you in this Feast of the

Tabernacles—this Jubilee after the harvest.

And, Gentlemen, I count it an honor to meet in council with

those, by whose intelligent foresight and patient industry your

State has been placed, as regards its agriculture, in the very front

rank of all the States in the nation. The influence of this move-

ment for a Farmer's Convention", is already widely felt, and to-day

the dwellers along the Green Mountain valleys send through me
their words of greeting and of good cheer, well knowing as they

do, that neither the science or the art of agriculture will ever be

allowed to suffer at the hands of that commonwealth which in all

matters pertaining to the civil, political, or military history of our

common country, has ever proved herself a faithful and watchful

sentinel on this northeastern bastion of the great structure of the

American Republic.

We meet to consult in regard to the condition and the needs of

the various branches of that calling which is at once th^ most

difficult and the most sublime of all the employments of man.

When we remember that the interests of the human race repose

upon agriculture, and that agriculture reposes upon fixed and

invariable laws, do we see the deeper science—the nobler dignity
—and the immense responsibility of our work.

We are frequently reminded of the light which science has within

the past few years thrown upon the farmer's duties and office—and

as frequently are we pointed to the magnificent results which this

new light has enabled us to achieve—but these results as grand
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and noble as they are, are but as a few clusters of grapes which

our scientific spies have brought back to us from the "
promised

land "—the destined inheritance of an enlightened and well

developed humanity.

We have been wandering, not forty years, but forty centuries,

in the wilderness of sin and ignorance, and are but now approach-

ing the banks of that Jordan which divides the present, with its

uncertainties and doubts, from that future which shall be charac-

terized by an intelligence competent to understand the laws of

nature—and to direct every industrial enterprise in accordance

therewith.

With these preliminary words, let us come to the subject of the

hour—"Sheep Husbandry in New England."
I do not now propose to speak of any particular class of sheep,^

or to advocate any special system of breeding, or to give statistics

to prove the profitableness of sheep husbandry—for these

questions are all two-edged swords—quite as likely to wound him

who handles them as those against whom they are used. I

propose rather to hint at some of the principles which underlie

this subject, knowing well that this intelligent audience will need

no aid of mine to enable them to deduce correct conclusions from

well established principles.

In this as in other departments of human activity, we need, as

a motive for self-action, not so much an analysis of any given

class of facts, as an intelligent view of the principle which

regulates them, and around which they all center. Since modern

science has demonstrated the correlation of the differently named

forces of nature, we learn that the ultimate source of that power

by which both the farmer and the manufacturer produce the varied

results of their labor, is one and the same.

By solar heat a constant evaporation is carried on from all the

land m\d water surfaces on the globe. But a short distance above

the surface of the earth, this evaporated moisture is driven about

by air currents, and finally descends to the earth again in the form

of rain. Hence the streams are filled, and an abundance of water

is ready to turn the wheel which human ingenuity has placed in

its pathway. Here is the source of power for the manufacturer.

If he convert the water into steam, it is but the same thing in

another form.

The amount of water power that a given stream will furnish, is

then the first question to be settled when a capitalist wishes to
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build a mill. The machinery must be proportioned to the power.
Water cannot be freighted from a distance with which to run a

cotton factory or a grist mill. If it is desirable to use steam

instead of water—the same primary considerations must be had in

reg-ard to the expense of fuel.

These points being settled, the kind of machinery to be employed
will next demand attention, and the skilful operator will always
select that which will produce the best results, with the least expense

Failing to recognize this fundamental principle, he will soon find

that his competitors are putting a better and cheaper style of

goods into the market than he can produce, and his enterprise will

result in hopeless failure.

Now the same force in nature which gives the manufacturer the

water to turn his wheels, and wood and coal wherewith to run his

engines, comes to the door of the farmer in the form of grass, hay
and grain

—and the machines by which these sources of power

may be converted into bread upon our tables, or money in our

pockets, are our domestic animals.

In the light of this truth, it becomes a matter of the highest

importance for us to ascertain which class of our domestic animals

will give us the largest returns in proportion to cost of keeping.
I do not here propose to go over the whole question of the

comparative profitableness of different kinds of farm stock—the

subject of the hour does not demand it, even were it desirable.

There are causes in operation, which year by year are diminishing
the number of cattle in New England ;

for it is useless for a man,
where hay is worth fifteen dollars a ton, and corn one dollar and

fifty cents a bushel, to compete with an Illinois farmer in the pro-

duction of beef. It is as contrary to sound business principles to

undertake to make beef from grain transported a thousand miles,

as it would be to think of running a cotton factory with water

brought from lake Erie. There will always be a definite demand
in New England for the ox for the plow, and for the cow for dairy

purposes, and that demand will always regulate itself. The dairy

is paying large profits just now, but what will the dairyman do

with his cows when they have exhausted his land till the business

oan be no longer made remunerative ?—for of all our domestic

animals none makes so small and so poor a return to the soil in

manurial agents, as the milk-giving cow. Who of us has not seen

whole townships in New England impoverished by this system of



190 BOARD OF AGRICULTURE.

drainage
—the best qualities of the soil strained into the milk pail,

and sent to the distant market.

So, too, the work of our farms will always require that a certain

number of horses be raised—but I think no man would be ready
to hazard the assertion, that the grass, hay, and grain of our fields

can be profitably sent to market in the form of horse flesh. And
it may be questioned whether those gentlemen, who with wealth

accumulated in other branches of business, are now raising horses

under the most favorable circumstances, find that their investments

make such returns as would enable a man of more limited means
to live thereby. New England farmers are every year placed
under immense obligations to this class of liberal minded gentle-

men, since they are thereby, at small expense, enabled to improve
the quality of their own horses, which, from their present mixed

condition as regards blood, are so liable to constant deterioration.

These men are public benefactors, and long may their love of a

beautiful horse blind their eyes to the meagre returns they receive

for their labors.

In order now to learn what sheep, when well cared for, will do

for the New England farmer, we must first look at them, as meat

producing animals, compared with cattle.

In the examination of this question science fortunately comes
to our aid, and gives us safe and reliable guidance.
We are indebted to Messrs. Lawes. and Gilbert, the distin-

guished farmer chemists of Rothampstead, England, for the most
extensive and perfect series of experiments that have ever been

instituted, to demonstrate the actual mean weights of our domes-

tic animals, in the various stages in passing from a lean to a fat

condition, and to ascertain the whole efifect of food upon them.

Hundreds of oxen, cows and sheep, were slaughtered to furnish

the necessary data, in these exj)criments. The amount of food

consumed in fattening was carefully noticed, and its effect upon
each animal. These examinations were even carried so far as to

enable them to determine the proportions of all the diflerent organs
and parts of the bodies, in the different classes of animals, and to

estimate the percentage of dry substance, and of water in the

carcass, and in the offal respectively.

The amount of care, labor, patience and capital devoted to these

experiments, entitle them to our fullest confidence.

As a starting point in our comparison between sheep and cattle,

we find from Mr. Lawes' experiments that the proportion of dry
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substance in the carcass of a half-fattened sheep, is four per cent,

greater than in the ox of the same condition, and six per cent,

greater when fattened. The percentage of dry substance in the

offal parts of the half-fattened sUeep are at the same time two per

cent, less than in the ox, and when fat, three per cent less, while

the percentage of water in the ofFal parts are somewhat greater in

the sheep than in the ox, in the different stages of fattening.

Thus we see that the carcass of the sheep, by its very consti-

tution, possesses an advantage at the outset, over that of the cow

or the ox. Not only is this true, but we further learn, that while

both parts of the body, the carcass proper, and the offal, increase

during fattening, the increase of the former is greater, and that of

the latter less, in the sheep, than in the ox and the cow.

As might be inferred from the foregoing facts, we also learn

that sheep will make a greater increase of live weight from the

same amount of food than will cattle. The difference stated

is about 25 per cent. Or given in other words, of a mixture of

good hay, meal and roots to be fed to fattening animals, a sheep
will make as much meat out of 75 pounds of the mixture, as the

ox will from 100 pounds.
On this point we can clearly trace the comparative value of

these two machiYies, which nature has given us, with which we

may convert the products of our fields into a marketable commo-

dity. How long could a cloth-maker afford to run a set of

machinery that wasted 25 per cent, of the wool fed to it ? or which

made one-fourth less cloth than another, from a given amount of

material ?

While upon this point, it may be as well to notice an objectioo

which will be raised here, namely :
—that the higher price of beef

in market is always sufficient to more than compensate for this

assumed loss in feeding cattle. The objection is worthy of notice,

but may not prove as formidable as would seem at first sight.

As a people the Americans, and New Englanders in particular*

have a strong prejudice against mutton as an article of diet, and

for the best of reasons—our markets furnish but a scanty supply
of anything deserving that name. The tough, lean, blue carcasses

that are sold under that name, would disgust any meat eating

animal, from man downward, and it is by comparing the price of

beef with this dry and juiceless trash, that the objection has arisen

which we are now noticing.

Poor mutton has always sold at a low figure, and always must,
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while a good article will command a high price, even in our

communities where we find so few lovers of this meat. Not only

is this true, but in the principal markets of our country, Boston

and New York, choice mutton has for many years sold higher

than the best beef. In England this fact is still more noticable.

For years there, mutton has commanded from one cent to one and

three-quarter cents more than their world renowned DurhaiH

sirloins. Put a better article into our markets, and the sarpe fact

would show itself here, while a general love for this food would

at the the same time be produced.

Sheep have been multiplied in England, till there are now

enough to give one to every acre, but the statistics of the English

markets show that the consumption of mutton has been for years

steadily on the increase. Let them be increased in the same

proportion in New England, and at the same time the quality of

tlie mutton improved in the same ratio, and it will no longer be

said that this variety of meat will not give the producer a re-

munerative price in our markets.

With the present rapid decrease in the number of our beef

cattle in all our territory east of the Hudson river, no man need

fear that our New England markets will ever be glutted with

meat. Our cold climate will always compel us to be large meat-

eaters, and in proportion as cattle fail, we must look to the sheep

fold for our supply. To meet this constantly increasing demand

of our rapidly multiplying population, opens a field for intelligent

enterprise, as broad, and promises a return as munificent as the

most ambitious farmer can desire. He who first sees this fact and

prepares to meet this demand, which will surely come upon us,

will be the first to reap the unfailing reward.

While upon this point we should not fail to notice another fact

herewith connected, namely, in addition to causes already hinted

at, the increased consumption of mutton will be largely augmented

by economic considerations. In our cities and densely populated
districts the laboring man will endeavor to supply his meat-wants

at the most economic rates, hence his experience will soon teach

him what science already demonstrates, that mutton loses less in

cooking than any other animalfood.

English chemists and experimenters teach us that one hundred

pounds of beef in boiling loses twenty-seven pounds, while one

hundred pound.s of mutton loses only twenty-one pounds. In

roasting, one hundred pounds of beef loses thirty-two, while the
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same amount of mutton loses only twenty-four pounds. This may
seem an unimportant fact, but it will have a wide influence upon
this question in the future.

Still more, as a knowledge of the laws of health and disease

becomes more generally diffused among the masses, as Doctors

gradually come to be what their title implies, Teachers of the

people, it will then be understood that not only is mutton the most

economical but also it is the most nutritious of all varieties of animal

food. When then the laboring men in our factories and shops, on

our railways and in our fields, learn that they can have just as

large a roast for fifteen cents as they can for twenty-two, and at

the same time one which will give them more strength for their

daily tasks. New England farmers will not have to wait long for

customers for the meat-proceeds of their sheep-folds.

But a well fattened carcass is not the only return that the sheep
makes to her faithful keeper ;

she yields him an annual revenue in

the form of Wool.

I am well aware that my subject here encounters the objection so

often and forcibly raised against the business of sheep husbandry,
that the wool market has been so fluctuating that no man could

calculate with any safety upon the annual returns for his clip of

wool.

As the work of raising wool is intimately connected with that

of making it into cloth, the ups and downs that have characterized

wool-growing for the last fifty years, have been just such as have

marked the business of woolen manufacturing. They have not

been enjoyed over-much by either party.

As great as these fluctuations have been, they have been

exceeded by those of some other departments of our industry.

For the past sixty years, the price of fine wool has never but once

dropped below thirty-five cents a pound, and that for a single

year,
—the first under the tariff of 1857—while for this entire

period it has averaged somewhat over fifty cents a pound. For

about forty years previous to the stimulus given to wool-growing

by the late war, fine wool but once reached seventy cents—the

year 1831—under the tariff of 1828. This surely is not a very
wide fluctuation, when we remember that during these same years,

wheat has oscillated between thirty-seven cents and two dollars

per bushel, and corn showing variations in prices, four-fold greater

than have characterised the wool market.

13
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Such facts teach us that there is little in the objection under

notice, which should discourage the growers of wool. The

changing fortunes of all other branches of business, must at-

tend this also, and the man, who, in perilous times changes his

boat for some other, expecting thereby to find smooth waters,

will soon learn that he is on the same tumultuous ocean, whose

waves ebb and flow in obedience to the great law of supply and

demand.

It should here be remarked, that if New England farmers made

wool less a specialty, they would feel these market changes far

less seriously. A little more attention to the price current of

Quincy Market would aid them greatly during these times of

depression. Let them keep sight of the value of mutton, as well

as of wool, and they will suffer less from a poor market for either.

The day has passed when wool-growing of itself alone can be

made largely profitable in New England. In the production of

this staple, we cannot compete with the Western farmer—still less

with the lords of the immense herds on our south-western prairies,

even if we could feel sure of a protective tariff which would

exclude foreign wool from competition in our markets. It would

be idle to undertake such a work
;
—but the breeding of superior

animals, which will be needed to invigorate the worn-out blood of

flocks in other sections of our country, is a w*ork for which the

climate and soil of New England, not less than the intuitive skill

of our farmers, are peculiarly adapted. What the future demand

for wool will be in our country, may readily enough be calculated

when we take into account our rapidly increasing population, and

jremember that it takes four pounds to clothe every individual in

'the nation for a single year. What then must be the demand

when our present thirty-five or forty millions shall have become

•seventy-five or eighty millions ?

Calculate, if you can, the myriads that are spreading over our

Western prairies
—

filling up all the fertile valleys along the eastern

•borders of the Rocky Mountains—and soon to pour down the

western slope to the shores of the Pacific—and then say if wool-

growing in America will be a precarious business, or if such stock

as New England brains can produce upon New England soil, will

be likely to make a vain search for a market.

But, gentlemen, there is still another side to this question, which

we should not pass unnoticed—hence I wish to call your attention

to Sheep as agents in renovating worn-out Pastures.
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One of the most urgent questions which we are called upon to

answer to-day is,
" How can we best renovate our impoverished

lands ?" The answer that comes to us from England, which long

ago passed through the agricultural pupilage that we are now

experiencing
—the answer that comes to us from the older countries

of Europe—not less than the unmistakable answer that science

writes out for us to read, is—a well conducted Sheep Husbandry.

How strong soever the others may have been, here lies the strongest

inducement for an increased attention to sheep culture. In conse-

quence of the value of the manure which they return to the soil,

the English farmer is enabled to pay a rental, equivalent to the

value of many of our farms, and they tell us that but for this source

of profit they could not live. The Italians have a proverb, that

"A sheep is the best dung cart"—and modern science tells us on

what the truth of that proverb is founded. It is because thi»ty-six

pounds of sheep manure are equal, as a fertilizer, to one hundred

pounds of ordinary farm-yard manure. Richer in nitrogenous
substances than the manure of the cow or horse, it is scattered

upon the field, the sides and tops of the hills, in the most desirable

form to be easily trodden into the earth and mixed with the soil.

We send our ships to the islands of the most distant oceans,

and manure hunters to far away Continents, while our chemists

and geologists harrow the face of the country, searching care-

fully along our bays and water courses, and even plowing up the

hard rocks, to secure the means wherewith our sterile fields may
be enriched, while we overlook the best of all agencies with

which nature enables us to accomplish that object.

As we are yearly paying out millions of dollars for foreign

fertilizers, let us stop long enough to inquire if here may not be

a shorter and surer way to that position for which we are all

laboring.

Such then are the facts relative to the profits which sheep will

return to us for a liberal and generous culture, and it should

be further noticed that they will manufacture this delicious

and healthful mutton, and the valuable fleeces which they lay at

our feet—enriching at the same time every rod of soil on which

they tread—all from forage which other animals refuse to eat.

Your pastures, which are stocked to their full capacity with cattle

or horses, will still give acceptable sustenance to a few sheep.
From briars and thorns, shrubs and bushes, with such grasses

as the dainty cow passes by, they glean an abundant living, and
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from what the winds would blow away or the waters carry down

into the river, they return to us a right royal benefaction for the

little they ask at our hands. As "rag mills" make an excellent

quality of cloth from worn out garments, and from rags picked

from the gutters, so sheep seemed constituted by nature to gather

up the very fragments of the vegetable kingdom, and work them

up into materials of the highest use and importance to man.

In striking your balance, for and against this department of

profitable and economic industry, let not this item be omitted.

Any farm that can support one cow, can also, with the addition

of a trifling expense, have one sheep added, and larger farms in

proportion. How meek and confiding these timid creatures be-

come, when made the pets of the farm-yard and the pasture ;

when kept in this manner they contribute largely to the variety,

life and beauty of rural life, and never fail to enrich the hand that

feeds and cares for them.

If then, you now, or hereafter, reach the conclusion that there

may be some profit in sheep husbandry even in New England, you
will ask : What breed of sheep shall we keep ? As I hinted in

the outset of my remarks, we should ascertain what principles

nature teaches, and shape our efforts in accordance therewith, if

we would hope for success. So here, to answer your question

you must consult first, your soil
; second, your climate

;
and third,

your market. If you have a rough, highland farm, with not over

abundant grasses, put the tough, hardy Merino upon it. This

class of sheep love high lands, high latitudes, and a pure air. It

is as natural for them to run up hill, as it is for water to run down.

I would like to see tliat hill, the top of which a flock of Merinos

would not find in a single day. As a general rule, they do not

flourish on low lands, or near the sea, unless they are put upon a

high promontory, and for the same reason that sugar maple trees

will not thrive in a salt marsh.

But if you have a rich valley farm, with a deep alluvial soil,

yielding an abundance of luxuriant grasses, and especially if within

easy communication with a good market, you should by all means

select some one of the many families of coarse wooled sheep. The

Cotswolds, the Leiccsters, the South Downs, any one of them,

will enrich any good and faithful keeper.

With our variety of climate, and the widely differing qualities of

our soils, no one breed of sheep can ever largely crowd out all

others, though particular kinds, under local and prejudicial stimu-



SHEEP HUSBANDRY. 197

lus will now and then preponderate. That you have a particulai*

breed of sheep is of far less importance, than that you bestow

skillful care upon what you have. The man that has those which

have heretofore made him good returns, should not be persuaded

to give them up for others, whose habits and wants are not as well

understood.

This field of enterprise is broad enough for all who wish to

enter it, so broad there need be no envious jostlings, for every

man who can produce a first-class animal, in any of these families,

will find a buyer waiting at his door.

I have thus, gentlemen, briefly alluded to some of the principles

upon which an intelligent and reliable conclusion relative to Sheep

Husbandry in New England may be based. That this subject is

to receive far more attention, as our populations grow more dense,

and our increasing demands for meat fail to be supplied by beef

alone, I have no doubt. To this enterprise we must look for means

wherewith permanently to cnvich our impoverished fields, and

hence to make fat and flourishing every branch of agriculture.

The enviable success which some men in this country, and many
men in England have achieved, in breeding a selected variety of

sheep, should stimulate us to attempt even greater achievements.

As perfect in appearance as are our beautifully moulded Merinos,

our faultlessly shaped Leicesters and Cotswolds, none of them have

been carried beyond the line where further improvements are no

longer possible. To keep them where they now are, and not allow

them to slide backward to the types out of which the present won-

derful developments have been wrought, will tax the keenest intel-

ligence and the most unwearied, energy. And herein lies the

dignity of our work
;
the difiiculty of keeping our domestic animals

bred up to a high and affluent point. That man can do this, is the

crowning triumph of human genius.

God makes no perfect animal—He speaks into existence no

mammoth Durham, no fine-turned Merino—no fleet roadsters. He

gives to man the coarser materials, in bones and blood and muscle,

and leaves it for human genius to work out these miracles of art,

these wonderful victories in flesh and blood, wherewith to adorn

the world.
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Lecture by the Secretary of the Board, on

Commercial Manures.

The subject of commercial manures has been forcing itself upon
the attention of the New England farmer for some years as one

of steadily increasing importance. What has contributed to this

more than any other one thing, is the enhanced price of labor. In

years gone by, when, with the help of his boys or with labor

hired at $10 or $12 per month, and by using the manure of the

farm-yard, he could get satisfactory crops, making both ends of

the year meet, or perhaps finding a positive gain after the store

bills and taxes were paid, in ready money or in betterments on the

homestead, he gave little thought to the matter of far-fetched,

artificial aids to fertilization.

But times have changed ;
values have changed ; boys generally

do not love the farm as well as they did when he was young. If he

wants labor now, he must put up with a poor quality at a dear rate.

It is evident that the conditions of success have changed, and that

some new path must be found or he will be left astern. He now

hears that concentrated manures may be bought ;
manures very

unlike what he is accustomed to, but nevei-theless able to bring

good crops ;
and cheap enough to yield him handsome profits.

He sees that, if this is true he can yet prosper hy using more manure

in pi'oportion to the amount of labor than he did formerly ;
because

sixty bushels of corn grown on one acre -costs less than sixty

bushels grown on two acres, by nearly the difference of half the

labor bestowed on the two acres
;
and it is labor which he most

needs to economise. He learns also that the price and the real

value of these commercial manures do not uniformly correspond

to each other; that some are high priced and yet very cheap, and

that some are lower priced and yet quite dear, and some are dear

at any price. Many are at a loss whether to buy or not.

Previous to my acceptance of the position yet occupied as

Secretary of this Board, I had given the subject of Commercial

Manures only cursory thought ;
but the law defining the duties of

the office, specified the investigation of such matters as pertained

to the interests of agriculture ;
and there was no room for doubt,

that among these the subject of manures held a very prominent

position. Its chemistry Avas a pleasant task, for I well remember,

when a lad, that my favorite play-room was the laboratory, and

that more pocket money went for chemicals and apparatus than for

jack-knives and skates.
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Although I make no claim to having kept up with the rapid

progress of chemical science during the intervening years, the

endeavor has been made to keep witliin hailing distance, and on

speaking terms.

Latterly, some thought has been given to the subject of manures

in the way of business ;
and how that came to be I will relate.

Several years ago, being applied to by some of our leading

farmers about where and how to obtain a satisfactory concentrated

manure, the suggestion was offered that they make it for them-

selves
;
a company being formed, and power, machinery and all

needful facilities being obtained, so as to work to advantage.

The suggestion, although not immediately, was not long afterward

adopted ;
and I have since served them as chemical director of the

work. If an inferior article has ever been sent out by the Cum-

berland Bone Company, the blame is mine
;
for the only instructions

ever given me were to make a very good article. I mention this

business connection, in order that you may judge whether, and to

what extent, partiality, or interest may find expression in the

remarks submitted, and make allowance accordingly.

While no purpose is entertained to employ the present occasion

to advertise the wares of one or another manufacturer, it may be

permitted to say, that very soon following the establishment of the

works alluded to, the commercial manures sold in competition with

what was there made, rapidly improved in agricultural value—in

one instance, several hundred per cent.—so that, whether the estab-

lishment was pecuniarily successful to those directly interested in

it or not, the farming community has reaped immense benefit.

Before speaking directly to the subject, it may be well to offer

a few preliminary observations. And first, What do New England
soils lack, which we need to buy ?

Chemistry enables us to answer this question with a good degree

of certainty.

First, They lack Nitrogen in some combinationfrom which plants

can get it. Four-fifths of the atmosphere consists of nitrogen, but

uncombined
; and in this state plants cannot appropriate it to their

use. It may be supplied by nitrates, or by ammonia, or by any
substances which yield ammonia during their decomposition, like

fish, flesh, &c.

It is a curious fact, that those crops which at harvest time con-

tain the greatest amount of nitrogen, like peas, beans, clover, &c.

are also those which receive least benefit from its api^lication ;
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while those containing less (like wheat, for instance) receive greater

benefit from its use. The function of nitrogen seems rather to yield

force, or to stimulate growth, than to supply plant food.

Second, our soils lack potash in an available form. New Eng-
land soils generally contain enough, but it is there as a silicate, in a

combination so nearly insoluble that it is virtually locked up. It is

liberated thence only by slow degrees ; by freezing and thawing,
air and rain, especially by rain water, containing, as it does, a little

carbonic acid.*

The third want is phosphoric acid. All soils capable of pro-

ducing crops contain more or less of this, but nearly all in bo

scanty measure that it is more frequently needed than any other ash

constituent of plants ;
and when present in insufiicient quantity,

plants make a feeble growth, are liable to many casualties which

healthy and vigorous plants escape, and cattle fed upon the herbage
of such land are subject to what is known as "bone disease.!'

These three substances, Potash, Nitrogen, and Phosphoric acid,

are the most important and the most expensive which the farmer

has need to buy ;
and all commercial fertilizers sold, whatever the

name they bear, be it ground bone, guanos, of whatever name or

kind, phosphates, or super-phosphates, or "perfect manures," or

whatever else, which are really woi'th more than half a cent per

pound, owe their value mainly to the presence of one or more of

these substances.

An interesting question relative to means of fertilization is,

whether it be the better policy for the farmer to buy manures

directly or indirectly ;
that is to say, whether to buy commercial

fertilizers, or commercial articles of cattle food, to be converted

partly into meat or dairy products, and partly into manure. It is

too broad a subject for discussion here, but it deserves more con-

sideration than it receives. The true answer I believe would vary
with circumstances, sometimes one and sometimes the other, and

it should be the business of each farmer to ascertain which would

be best for him.

The term "Commercial Manures "
may be understood as em-

bracing all those manurial substances which are usually purchased

by the farmer, in distinction from those usually obtained from his

own resources.

* Late investigations have shown that potash is liberated frum its insoluble connections

by the agency of acid phosphate of lime, and to this fact, probably, is due a considerable

degree of the surprising efficacy of a genuine Super Phosphate in not a few instances.
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I do not propose to treat of them all in detail, but only to touch

briefly upon the leading features of the more prominent among
them

;

—and the first I will mention is Lime.

On some soils lime is useless or even injurious, but on others it

may be used to great advantage, and it might be profitably used to

far greater extent than it is.

It has happened with lime as it has with many other things in

iJiis world of ours
;
after having been extolled above their merit,

they sink in estimation as far below their true value. The truth

is, that lime is a special manure, and by no means a general one.

Some things it can do with great advantage, and others it cannot

do, but if attempted, perhaps harm instead. To a very limited

extent lime may be usefully applied to furnish plant food—but

ordinarily, soils contain enough for this purpose.

The chief office of lime seems to be that of an alterative. When

applied to stiff clays, and to some soils neither clayey nor stiff,

but rather mossy and wet and indolent
;
in a condition resembling,

as near as anything, the chronic shiftlessness of some people we

occasionally meet
;

—upon all such soils lime frequently causes

highly beneficial changes, partly chemical, and these only partially

understood
; partly mechanical, but certainly beneficial

;
thus

stiff clays are rendered more friable, and wet lands are made

drier, as well as unproductive lands more fertile. Increase of

fertility, by means of the use of lime, is probably as often due to

its action in liberating potash from its insoluble combination with

silica in the soil, as to any other effect of its application.

Lime is also usefully employed as an ingredent in composts of

peat and muck, since it promotes the decay of vegetable fibre, and

the destruction of certain harmful compounds of iron not un-

frequently met with in mucky deposits. *

The next I mention, is Gypsum ;
—Plaster of Paris,—or, as the

chemists call it. Sulphate of Lime. On some soils this is a very

efficient manure and the cheapest to be had. On other soils it is

useless, and its price, whatever that may be, is thrown away.
How it operates,

—whether by furnishing plant food directly, or

indirectly, or in whatever way inducing fertilizing results, nobody

fully knows. There are plenty of guesses about its mode of

operation, and some actual knowledge, but I am not aware that

the numerous researches directed to this point, have resulted

in satisfactory conclusions. If you would know—each for your-

self—whether it will pay for you to use it—my advice is, that you
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submit the question to the only party who will give you an answer

to be depended upon,—and I pledge my word that you will not be

charged an extravagant fee for the opinion. Lay the case before

your own soils, and your own crops. Put some gypsum on your
land and then put on the crops, and in autumn listen for the

answer. You need not use much
;

—half a dozen quarts, on as

many different square rods, in various parts of your farm, will

give as distinct replies, as would the same number of tons on as

many ten acre lots.

There are wide breadths of land where gypsum will cause an

abundant growth of clover ;
—and with clover you can so manure

land as to produce good crops of corn, or wheat, or grass. If you
have such land, be sure not to stint the application of gypsum and
clover seed.

Bones. The value of these depend largely on the phosphoric
acid they contain, and which amounts on an average to twenty-
three per cent., or nearly a fourth part of their weight. It exists

mostly in combination with lime, (as tribasic phosphate), a very
little also with magnesia. Besides this earthy phosphate, bones

have animal matter, containing nitrogen, enough to yield five to six

per cent, of their weight of ammonia upon decomposition. Bones,
for the most part, are very tough, and require powerful machinery
to reduce them to fineness. This is necessary if we desire early
returns from their application, for a bit of hard bone weighing a

quarter of an ounce will last ten or twenty years in the soil, before

being fully decayed.

The phosphate in bones is of the kind usually called insoluble

(i. e. tribasic), but it exists in particles so very minute as to be

invisible, singly, to the naked eye. These are glued each to its

neighbors by the anfmal matter. As the animal matter decays in

the ground the molecules of phosphate fall apart, and so extremely
fine are they as to be slowly yet sufiiciently soluble. Hence it is,

that bone dust can often be used to advantage without being first

treated with acid.

Some farmers are beyond reach of a bone mill. Such may, if

they will, utilize bones in the following manner : Break them as

small as possible, at odd jobs and leisure times
;
mix with un-

leached ashes, and wet the mass. If possible, warm it also, which
is easiest done by the heat of fermenting dung. The combined

action of heat, moisture and caustic alkali causes the animal

matter to give way, and the atoms of phosphate fall apart in a
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State of such extreme division, as to be, for practical purposes,

almost as useful as if made into superphosphate.

The difference between a bone manure thus prepared, and a

"
Super Phosphate" (properly so called) is, that in the latter the

phosphate is rendered " soluble" by a chemical change in its pro-

portions, effected by means of acid
;
while in the former there is

simply a physical subdivision effected by means of a chemical

action which decomposes the cement which holds together the

extremely minute molecules of phosphate in the bone. To give

some idea of the extent of this subdivision let me say, that, were

a cubic inch of bone divided into a million of little cubes, (each

measuring- the one-hundredth of an inch on either side) every one

of them would be more than a thousand times larger than the par-

ticles as they exist in bone. Now, because the degree of solubility

of substances difficult of solution is greatly enhanced by being

made fine, you can readily see why I stated that bone thus treated

was nearly as useful as if made into superphosphate.

The next commercial fertilizer which I mention, is Peruvian

guano. This, as formerly imported, contained from 15 to IT per

cent, of ammonia, but latterly from 11 to 13 per cent. The high

price it bears is chiefly due to this content
;
for of all the manurial

agents which the farmer has occasion to buy, the dearest is nitrogen

in such form or combination that plants can appropriate it to their

use. Peruvian guano contains a small percentage of potash; also

about one half as much phosphate as raw bone
;

but as before

remarked, its chief commercial value is due to its nitrogen.

Like other ammoniacal manures, its principal use is for grain and

grass crops ;
and the chief profit from its use is realized upon lands

rich in mineral constituents.

Peruvian guano cannot be continuously used and the crops sold

ofi", without rapid impoverishment ofthe land, except upon soils rich

in dormant mineral resources. A considerable portion of the land

in the Southeru States is of this character, and hence the high

repute in which Peruvian guano continues to be held there.

But to use it with impunity in New England, it is imperatively

necessary, that the bulk of all which is grown by it should be con-

sumed upon the farm and returned to the soil in manure.

For general use among us, it is found that the proportions of

ammonia and the phosphates in Peruvian guano, are not those

which may be employed to advantage. There is too much of the

former in proportion to the amount of the latter.
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It is found that a manure containing more phosphate and less

ammonia is safer, and better to use, and cheaper to buy ;
and

this experience, coupled with the fact that we have in fish guano,
or porgy chum, so largely produced along our coast line, abun-

dant supplies of a manure nearly identical in character and results,

with Peruvian guano,
—has caused an almost total abandonment

of its use in this section. It is true that our fish guano is of less

uniform quality and less concentrated, but its cheapness makes
amends for the difference.

It is much to be regretted that so large a proportion of the fish

refuse is not better cured, so as to retain the manurial efficacy
which it has while fresh. Within the last ten years, however,
there has been a vast improvement in this respect, and yet there

is need of a great deal more. When well dried immediately upon
coming from the press, fish guano may be deemed to be one-half

as valuable as Peruvian guano.
I come now to the consideration of Supeb-Phosphates, of which

probably a larger amount is used in New England than of any
other concentrated manure.

What is commercially known as a "Super-phosphate," is a, concen-

trated comiwst manure, containing a considerable proportion of solu-

ble phosphoric acid, together with a portion more or less insoluble,

and usually a quantity of nitrogenous matter or of ammoniacal salts.

It ought to contain as large a proportion of phosphoric acid in a

condition available to plants, as it can be made to contain and yet
be sold at a- price admitting its profitable use in agriculture. It is

not expected to be a chemically pure soluble phosphate, for this

would place its cost far beyond the possibility of economical use.

Go to a chemist and inquire the price of potash. You can find it

good enough for surgical use for about one dollar per pound, but

for chemically pure the charge will be much higher. It is clear

that no one will buy at such prices to put on land, or to make

soap with, when he can obtain the same quantity in commercial

potash, mingled with some impurities, but good enough for the use

required, for a dime or two.

So too, if he asks the price of the purest phosphoric acid in the

market, he will find it about three dollars per pound, but he can

buy the same quantity in several pounds of a good superphosphate
for a quarter of one dollar, and possibly for rather less.

To be commercially pure, a superphosphate should be made ivifh

skill, fy^om good materials, and tuith no additions made to cheapen its

cost, thereby reducing its quality.
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To be entitled a really good article, it should coutain not less than

thirty per cent, of phosphates, and about one half this amount in

a condition to be dissolved at once, and the other half as fast as it

may be required by the plants. Such an article manufactured on

a large scale can be afibrded at the present time for about three

cents per pound, at wholesale. At this price, and also with the

additional cost of a pretty long transportation, it will, in a great

majority of cases, where judiciously used, pay a large profit, both

in increased quantity, better quality," and earlier maturity of the

crops grown.
The aim of the manufacturer ought to be, to give the largest

amount possible of fertilizing constituents, in the best relative pro-

portions to each other, at the smallest cost. Whether all do so is

quite another matter.

Let me here offer a word regarding the chemistry of the manu-

facture of superphosphates. What is commonly called phosphate

of lime—or as chemists term it, tribasic phosphate of lime, or more

recently, tricalcic phosphate,
—is a combination of three equiva-

lents of lime with one of phosphoric acid, hence the name

"tribasic,"—three of base with one of acid. This is the form in

which it commonly occurs in nature. It dissolves in water very

slowly and with difficulty, and hence is called insoluble. To con-

vert this into soluble phosphate, or as known to chemists, mono-

phosphate of lime, or monocalcic phosphate, it is needful to take

away from tribasic phosphate tivo of its three equivalents of base,

(that is to say, of lime,) leaving one of lime in combination with

one of phosphoric acid. Combined in this proportion it is very

easily soluble. Indeed, if made dry, by artificial means, it has

such an attraction for water that it will take it from the air and

become wet again. This change from a tribasic to a monobasic

phosphate, or from insoluble to soluble, is effected by the agency

of sulphuric acid, which has a stronger affinity for lime than phos-

phoric acid has, "and so the sulphuric acid takes away lime and

combines with it, forming sulphate of lime, which is the same

thing as gypsum. We do not put sulphuric acid with tricalcic

phosphate for the sake of making gypsum. By no means
;
for

we can get enough of this ready made from sources in nature

cheaper than we can make it. But we do it for the sake of the

other result, viz., the conversion of insoluble phosphate to soluble.

Thus you see that when only pure tricalcic phosphate and sul-

phuric acid are put together you have a mixed result, a compost,
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consisting of soluble phosphate of lime and sulphate of lime. Still

more is the product a compost if bone is used in place of phos"

phate of \iihe alone
;
for only half of bone is phosphate—the rest

being chiefly animal matter. This animal matter, while decom-

posing in the soil, yields ammonia from the nitrogen it contains,

and this is as far as possible from being an objection, for we find

that a superphosphate, the value of which consists solely in its

phosphoric acid, is only a special manure, and fitted for certain

crops, as turnips, peas, clover, &c., and for soils particularly des-

titute of this substance. But let it contain also a fair proportion

of ammonia, or of nitrogen in any form useful tO plants, and it is

adapted to many crops
—Indian corn, grains generally, and vegeta-

bles generally, and to a great majority of soils. In other words,

it is no longer a special but more nearly a general manure. You
see also, that the term "Superphosphate" is a commercial and

not a chemical term. Formerly chemists used the term super-

phosphate to indicate the salt now known as monophosphate, but

it is obsolete at present and only retained in commerce. It is

equally shown that a superphosphate is, and necessarily must be,

a compost, and one the value of which depends wholly upon the skill

and fidelity with which suitable materials are combined in suitable

proportions.

Many commercial manures sold under other names are simply

superphosphates, such as "Ammoniated Guanos,"
" Soluble Pacific

Guano,"
"
Phosphoric Guano," and many others. The change of

title is probably due to the odium attached to the word superphos-

phate in the minds of many, and this in its turn is due to the vast

amounts of trash which have been palmed off for Superphosphate.

The first general remark offered regarding the use of commercial

manures is, that I would never recommend their substitution in

place of farm-yard manures, nor in place of any manurial resources

which can bo procured at home.

The first business of every farmer should be to secure ways and

means to preserve fully all the excreta of his cattle, liquid and

solid
;

—and I would here remark, that the liquid portions are rarely

sufiiciently thought of. For, where some kinds of food are em-

ployed, as clover hay for example, or cotton-seed cake, the value

of the liquid far exceeds that of the solid portions.

I would have him by the employment of dry earth, daily applied,

preserve fully the manurial value of the excreta of his family ;

—
and this is a resource, the importance of which to the farmer is
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vastly greater than is commonly supposed. There are whole

nations of the most successful agriculturists on the face of the

earth, who depend almost wholly upon this alone. We may well

profit by their example in economy ;
and in doing so, reap a double

advantage,
—not only make large gains, but avoid a too frequent

nuisance, ^n a word, I would have every home resource laid under

contribution and taxed to its utmost, (within the limits of economy)

before he turned to any outside resources whatever.

I said I would never recommend the substitution of commercial

fertilizers in place of the home supply. I would no more do so than

I would recommeifd the substitution of commercial illuminators in

place of sunlight,
—and I would not do this for two reasons

; first,

the sunlight is better, and, second, it is cheaper. Nevertheless,

there are times and places where sunlight is not to be had, and

people who pay money for commercial illuminators usually believe

that they get their money's worth, and this, too, in spite of fraud,

which manifests itself in the fact that gas sometimes lacks illu-

minating power, and is sometimes loaded with noxious vapors,

offensive to the senses and deleterious to health
;
and in spite too,

of the fact that petroleum oils occasionally explode in the hands of

those who lise them and burn deeper than barely to make a hole

through their pockets.

Notwithstanding all the drawbacks which exist to the use of

commercial illuminators, they are extensively used. Their manu-

facture is a respectable business, and for aught I know, a lucrative

business. On the whole, taking all their merits and demerits into

consideration, they who buy and use are content to buy and use

again ;
and I venture to predict that this will continue to be the

case for a long time to come.

It is not to be denied that there has been, and is still, a great

deal of cheating in connection with the manufacture and sale of

commercial fertilizers. It is a business which furnishes great

facilities for fraud, and dishonest men take advantage of them.

This is chiefly due to the fact that the color, smell and general

appearance of the article sold furnish no trustworthy indication of

its real value. This can only be determined by a careful and

somewhat costly chemical analysis, or by full trial in the field,

upon various soils and crops and in difiercnt seasons. But there

is nothing to prevent honest and capable men from manufacturing

and selling a good article at a fair price.

The question is so frequently asked, what security can we have
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against fraud ? that I may be allowed to offer a few hints. The

popular demand, if judged by the echoes of the agricultural press,

is for "a rigid system of inspection," under a law to be enacted

for the purpose. The fatal objection to this is, that insuperable

practical difficulties lie in the way of its execution. It would be

a very different matter to inspect concentrated manures from in-

specting beef and pork, or fish and flour. For these and the like,

a careful examination by trained senses would suffice
;
but neither

sight, touch, taste or smell afford any criterion of the value of a

manure. If these are to be the tests, it is easy to make the worst

appear as well as the best.

In the case of manures, analysis is indispensable ;
and this

requires days of time, and some outlay for chemicals and apparatus

for every sample. Unless the inspector stood by during the whole

process of manufacturing and packing, every package must be

inspected separately, and the cost would exceed that of the manure

itself. And then how could grades enough be fixed to distin-

guish between the various shades of quality, from the woi'st to

the best ?

Even analysis itself, valuable and indispensable as it is, does not

supply all the information desirable. At leagt no ordinary analysis,

requiring not more than a week of time, or costing not more than

twenty-five dollars, can furnish fill data for an estimate of value
;

and between different manures must sometimes fail to give cor-

rectly comparative values.

This may be best shown by illustration. Suppose a chemist

should take the superphosphate made by the Cumberland Bone

Company, near Portland, (and I mention this because it is the only

commercial fertilizer, so far as I know, which is made as that is)

he could readily determine the amount and proportion which it

contains of soluble and of insoluble phosphoric acid, and of am-

monia, and also whether the latter be ready formed or is yet to be

formed in the soil by changes to take place in nitrogenous matter

contained in it, but he cannot so readily determine the source from

whence that portion of phosphoric acid which he calls insoluble is

derived, nor can he readily determine the degree of ease with which

plants could appropriate it to their use. The chemist terms a por-

tion insohihle because it does not dissolve at once in pure water,

which is the solvent he employs for this purpose ; yet if its pres-

ence is due to pure, finely ground, raw bone, used in its maunfao-

ture, as it is in the article I have named, it is wholly available to
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the needs of the plants after being in the soil for a month or two,

and fully as fast as they require it
; for, although not soluble in

pure water, it is gradually soluble in rain water, which alwaj'^s con-

tains some carbonic acid.

Suppose now another superphosphate is submitted to his analysis

which is made from a mineral or fossil phosphate, and which by his

process shows the same constituents in the same quantities and

proportions as the first. Most people would say at once, it must

have the same value
;
and so it would so far as the soluble phos-

phoric acid is concerned, for this would act with the same prompt-
ness and efficiency whatever its source might be, but it would be

very different with that portion which he calls insoluble. This is

dissolved with ease in the powerful acids which the chemist

employs, and so he knows it is there contained, and he sets down
its quantity with precision and accuracy, but it is no more soluble

in rain water, nor of any more use to the plants than is the potash
which is contained in many rocks.

We may pulverize feldspar, or granite, of which there are mil-

lions of tons all about us. Both contain potash in considerable

quantity ;
but the ground rocks would not help plants grow as

ashes would, and why ? Because in one case it exists in a really

insoluble condition and not available to the plants, while from

wood ashes the plants can get it as fast as they need it. The differ-

ence in the effect of two such superphosphates as I have described,

provided they contained not less than three or four per cent, of

soluble phosphoric acid, might not be noticeable upon the crops

during the first year, or at least not until near harvest time, but

either at the harvest, or in the second and subsequent years, it

would be very marked.

Take another illustration. Suppose a sample of pure, finely

ground raw bone be sent to the chemist for analysis. He will

report about 23 per cent, insoluble phosphoric acid in its earthy

portion, and in its animal matter, nitrogen equal to about 5 per
cent, of ammonia, and he says truly. Now let him analyse a

mixture of ground apatite (mineral phosphate) and leather chips.

He finds the same constituents as in the bone and in as large

amounts
; yet the latter will have about the same effect on crops

as so much gravel, and would be about as worthless, while pure
fine bone dust everywhere readily brings a price nearly equal to

that of good superphosphate. The reason is simply this, that the

bone, if fine enough, gives to the plants what they want, nearly as

14
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fast as they require it, while the phosphate of the mineral is in-

soluble in reality as well as nominally, and the leather, unlike most

animal substances, resists decomposition and refuses to yield its

nitrogen as ammonia. This is an extreme case, not likely to occur

frequently, and cited to illustrate the point in hand
;
but in larger

or less degree there is usually a difference between intrinsic value

and that indicated by analyses made in the usual methods. But

notwithstanding the imperfections of analysis, it is the only availa-

ble method, and is abundantly sufficient to drive out the great

bulk of trashy matters so persistently urged upon farmers.

In Great Britain the usual method has come to be, to buy by

guaranteed analysis. That is, you buy an article warranted to

contain a stated amount of soluble and insoluble phosphate, ammo-

nia, &c., and if it fails to give satisfaction, you cause a sample to

be analyzed, and if it be found to contain less than the guaranteed

amount, recover damages of the vendor.

What I would like to see is, a law compelling every manufac-

turer to affix a label stating the contents of its more valuable

constituents, with provisions for recovering a fixed and sufficient

sum for every pound which might be found deficient therein.*

There is another method of obtaining a fair degree of security

against fraud, which is to buy of honest manufacturers and deal-

ers
;
and if you cannot be sure of finding such As possess true

integrity of character, connected with sufficient intelligence, you

can find those who have invested more of reputation and more of

capital than they are willing to put in jeopardy by fraudulent

dealings. Such men cannot afford to cheat. They have under-

standing enough to enable them to comprehend and act upon the

low grade commercial truth contained in the adage that "
Honesty

is the best policy."

Another hint may be of service. When you see a quack nos-

trum, or anything else, extensively advertised, and pushed off by

agents at large ex2-)ense, does not the idea. suggest itself, both that

the article brings a large profit, and also that it so far lacks real

merit as to need a special fertilizer in order to bring up continuous

crops of customers ? It is very well to advertise a new article

sufficiently to bring it to notice, but after that it should find buy-

ers on its merits, without excessive expenditure for either adver-

tising or agents. It does not require much of that sort of effort

* Sucb a law was ^ncted at the session of 1869 by the legislature of Maine, and will

be the subject of remarks farther on in this report.
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to sell St. Louis flour or Portland kerosene, or some other manu-

factures which might be named.

I am aware that it is very common to hear observations implying
that frauds abound with commercial fertilizers, beyond any other

branch of trade. I doubt if this is the case. When you go to the

druggist to get powdered rhubarb, or ipecac, or a bottle of wine or

brandy, for a sick member of your family, do you always get that

which is pure ? When you go to the grocers' for pepper, or ginger,

or soap, or cream of tartar, do you never get anything but what

you ask for ? Is all which is sold for roasted, ground coflFee quite

innocent of peas and rye ? When you buy a coat, does it never

contain any more shoddy than is set down in the bill ?

There is one single fact bearing on the proportion of fraud to

fair dealing, in the sale of commercial fertilizers, which comes to

my mind with the force of mathematical demonstration. It is

the steady and rapid growth of the manufacture and sale,
—from

nothing to great magnitude,
—within a term of less than thirty

years. It was about 1840 when Peruvian guano was first imported

for agricultural uses. Very nearly at the same time the value of

superphosphate, i. e. of a true soluble phosphate, was first recog-

nized. The introduction of both was slow during the earlier years

following, but latterly it has been more rapid. What amount is

now sold annually I cannot state
;
but I can give a few facts bear-

ing on the subject. In 1839, the first con.signment of Peruvian

guano arrived in England. It consisted of thirty bags. The first

cargo arrived in England in 1841. About a dozen years later the

sales amounted to upwards of £1,000,000 annually.

One of the most interesting papers relative to commercial fer-

tilizers which has come to my notice, is a chapter devoted to the

"Industry of Manures," in the Chemical Report of Dr. Hoffman,

of the International Exhibition held at the (Sydenham) Crystal

Palace in 1864. It is there stated, that the amount of superphos-

phate mixed daily at the establishment of Mr. Lawes (one of the

earliest manufacturers, as well as one of the most successful, and

who deserves the gratitude of every farmer for his untiring labors

and liberal expenditures in aid of progress in agriculture), was

one hundred tons, and his yearly product was from eighteen thou-

sand to twenty thousand tons
;
and he estimates the amount made

at that time in England to be from one hundred and fifty thousand

to two hundred thousand tons annually. A statement more recently
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made, and believed to be correct, is, that the present amount

exceeds two hundred and fifty thousand tons annually.

The introduction of commercial manures into use in the United

States was later and slower than in Great Britain, and their employ-
ment is chiefly limited to a moderate distance from the seaboard.

Yet, it is believed that the annual consumption of superphosphate
now reaches one hundred thousand tons yearly, and is both steadily

and rapidly increasing'.

Now consider that the trade in commercial manures has grown
to its present magnitude under the patronage offarmers alone—that

these large amounts are bought and used and paid for by a class of

men who are habitually cautious about introducing new ways into

their pi'actice, averse to parting with money except for "value

received," and are as capable as any other class of judging whether

they get money's worth for money. I do not say that a farmer

may not be cheated as easily as another man,—for once,—but to

believe that farmers, as a class, for a series of years will continue ,

to pay out money in sums larger and larger every year, for what

does not give satisfaction, I can no more believe, than that five and

five are equal to
forty.

Do not the facts rather prove, that so much

as has been skilfully and honestly manufactured, must have been

very good, and very profitable at the price it bore 1 How else, by

any possibility, could the trade be sustained, and exhibit a steady

growth under the accumulated odium of all the frauds connected

with it ?

Fraud is not the only reason why commercial "manures sometimes

fail to produce the results anticipated. Ignorance has something
to do with it. I have been witness to a degree of ignorance on the

part of a manufacturer who advertises and pufls his wares loudly

and persistently, which, if it had only been related to me I should

have been slow to believe, except upon testimony impossible to

discredit. And there is more or less, not very unfrequently, of

mismanagement in their application and use—and let me say here,

that ample experience has shown that the best method of using

either Peruvian guano, or superphosphate, or ^sh guano, is not to

put the whole amount used in hills, as is most often done, but to

compost two-thirds or three-fourths of what is to be applied with

barnj^ard manure, if any of this is also to be applied, and then to

spread and harrow it in, applying only the remainder in the hills.

If no other substance is to be applied to the land, then let the two

thirds or three-fourths be spread and harrowed in, and oiily enough



COMMERCIAL MANURES. 213

put in the hills to give a good start to the plants, and let this little he

spread in the hill, and not merely dropped in a small pile. It should

be covered with a little earth, also, as well as spread, to avoid

injuiy to the tender germs. To expect tender rootlets to thrive

by pushing' into a small pile of concentrated manure, such as you
desire to buy, is as reasonable as to expect a sucking child to

thrive on a diet of beefsteak and brandy.

It appears to me that the general tenor of the American agri-

cultural press is not altogether what it might be, nor that which

is calculated to throw the truest light on the subject of commercial

fertilizers. Instead of giving the results of critical, impartial and

thorough investigation, thereby imparting real instruction, we

get more of simple reflection of current opinion. And the ex-

pression of that opinion comes mostly from those who are, from

any cause, disappointed in their use. Successful instances are

sometimes given ;
hut the ,great mass of those contented with their

purchases and results, are also contented to pocket their gains and to

continue to buy without troubling editors or the public with narra-

tives of their opinions or their operations.

We have, also, scattered through the columns of agricultural

newspapers, a good deal of well meant, but I think injudicious

advice addressed to farmers. I refer now chiefly to the advice,

so common, for farmers to prepare their own superphosphate, in

place of buying it. . They direct the farmer to take a given amount

of bone dust, and add so much oil of vitriol, and so much water,

and perhaps, also, some. other substances to " extend "
it or to

make it bulkier or drier. To show that this is injudicious advice,

it will suffice to state a few facts. In the first place, the farmer

must buy his bone dust. He cannot make it. With considerable

labor he may break them up somewhat
;
but this will not suffice

for this purpose. They should be made as fine as common saw-

dust
;

—and if he goes to buy, and can find such as is pure, he has

to pay as much for it as if he bought it already made into super-

phosphate ;
and he will also be likely to learn that the adulteration

of hone dust is quite as great as that of superphosphate ; clam shells,

oyster shells, and the turnings of vegetable ivory, and other trash

being not unfrequently mixed with it. Then he must buy his oil

of vitriol at retail, and pay more for it than the man who buys in

large quantities, or who manufactures it for his own use. On the

whole, he will find that, even counting out all imperfections in his

product, arising from lack of practical skill, or chemical knowledge,
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and also any accidental loss or damage from breaking- carboys, or

spilling a powerfiilly corrosive liquid upon his clothes or his person,

he is still working as really at a disadvantage as if he attempted to

do his own paper making by grinding rags to pulp, and working this

into sheets by hand labor, as was done years ago ;
or by inducing

his wife to spin and weave cotton for the sheets and shirts of the

family, instead of exchanging his farm products for factory made

goods.

SuiEcient evidence of this is found in the fact that although
farmers are sometimes induced to try the experiment for once, it

is very rare for any to repeat it a second time. One dose of this

sort of experience, (so far as my observation has extended) suffices

for a cure in nineteen cases out of twenty.

If authority be wanted, I might quote from a lecture delivered

in Bath, (England,) by the well known Prof. Voelcker. He said :

"
I do not recommend the system of home-made superphosphates.

For some time we made our own at the Agricultural College Farm

at Cirencester
;
but taking the quantity of soluble phosphate

produced, we found we could not make it so cheap as it could be

bought. There is a decided advantage in buying superphosphate.

All that was required was to take care that what they bought was

a good sample. It is a manure which can be produced at a cost

varying from £5 to £12 per ton. (That is, from $25 to $60 per

ton, gold.) It was desirable, therefore, that the farmer got the

full value for his money." Again, in the same lecture, Dr.

Voelcker says : "I lay particular stress on the term intelligent

manufaclurer ,
because I believe it to be a hazardous undertaking

for the farmer to prepare his own superphosphate, considerable

knowledge being required, together with practical acquaintance

with the method, and proper appliances."

There is some editorial advice bestowed upon farmers to which

I know not what epithet to apply. It seems impossible to charge
it to ignorance, or to a willingness to deceive

;

—
judicious, we

cannot call it, injudicious, is not sufficiently descriptive. Let

me read you a sample of what is now referred to. It is from "The

Boston Journal of Chemistry,"
" Devoted to Chemistry as applied

to Medicine, Agriculture and the Arts. Edited by Jas. R. Nich-

ols, M. D." The number for April 1, 1868. It appears in the

editorial column, iu leaded type, and with every appearauce of

being from the pen of the editor. It reads as follows :
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Superphosphates.—Several of our agricultural friends have written to us, asking

which lind o{ "superphosphate" we would recommend them to purchase. Certainly

there ought to be only one kind of superphosphate, and that a genuine superphosphate

of lime, containing at least ten per cent, of soluble phosphoric acid, and an equal quan-

tity of insoluble, in addition to the phosphate of lime. AYe do not know of any brand

we can recommend as being properly manufactured, genuine superphosphate of lime.

If there is any in the market, we have not been able to find it, and we have searched

diligently. As the inquiries are presented, we can make no answer. If the questions

should assume another form—" What compounds, composts, or mixtures, such as are

put up in barrels, and .labelled 'superphosphate,' we would recommend," we should

still be unable to reply; as we have found these mixtures to vary so exceedingly in

fertilizing value, little reliance can be placed upon them. In color, some are quite

dark; others gray, or light yellow. In odor, one is like fish offal, another like carrion;

others have a kind of sulphurous smell. The color is due to an admixture of charcoal,

or bone-coal, or sugar refiners' waste, in varying quantities. As regards the origin of

the differing odors, we suppose, when the manufacturers run short of cheap fish pomace,

they substitute dead cats and dogs, or other decomposing flesh. As a rule, that "super-

phosphate
" which has the darkest color and the most abominable smell, sells the best,

as it is regarded the "
strongest." Manufacturers under.stand this, and take advantage

of it. True, genuine
"
superphosphate

"
is almost colorlesa, and has but a faint acid

smell, cot in the least unpleasant. To manufacture such, all that is required is to dis-

solve fine bone-dust in oil of vitriol, 150 pounds of the former to 80 of the latter, with

the addition of sufficient water to form an intimate and perfect mixture. In the home

manufacture of this fertilizer, 60 pounds of acid, with 150 of fine bone may be em-

ployed, as it is better to avoid the risk of any free acid remaining in the mixture after

the action is over. AVe have given, in a former number of the Journal, full directions

for making superphosphate upon the farm. Farmers can and should make their own

superphosphate.

I have not the honor of a personal acquaintance with the writer

of this article, but it is due to say, that Dr. Nichols is understood

to enjoy the reputation of being a very estimable gentleman, a

practical and scientific chemist, and farmer also, and occupies a

position at the head of an establishment for the manufacture

and sale of chemical preparations, chiefly medicinal. It is also

proper to say that the Journal in question has been the vehicle of

much information and advice which was accurate, sensible, and

effective for good.
I quote this editorial partly because it utters no uncertain

sound, partly because its authorship secures its acceptance by

many who would scrutinize as loud a statement if made by one

possessing less reputation as both a chemist and an agriculturist,

but chiefly because, appearing in a journal claiming twenty-five

thousand readers, and having been extensively copied into agri-

cultural and other newspapers, has obtained a very wide circulation.

Copies were sent me last spring from various parties, with the

inquiry what answer I had to make. But I replied to none. I
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had enough else to do, and part of it was connected with the

manufacture of a respectable superphosphate. I felt some as

Neheniiah did, when invited to come down from the wall he was

building, and hold a conference on the subject. He felt that the

wall was worth more than talk about walls
;
and I thought the

making of a good superphosphate was the best answer to the

article. You can judge, nearly enough, what reply I would deem

appropriate to most of its allegations, but 1 will remark in relation

to the diligence of search for a good superphosphate, said to have
been made, that I can conceive of no obstacle which need prevent
one possessing ordinary locomotive powers, in the usual condition of

the streets of Boston, in less than ten minutes' walk from the office

of the Journal of Chemistry, from reaching several places where
a ton or a hundred tons of good quality could be had at a fair

price.

It seems strange, too, that it never occurred to the Doctor that

the "strong odor" might possibly have had another origin than
from "dead cats and dogs." In one superphosphate extensively
sold, a strong, garlicky smell is due to the addition of ammoniacal

products obtained from the 'destructive distillation of bones in the

manufacture of bone charcoal
;
and an effective addition it is,

—
rendering it more stimulating to vegetation. In the superphos-

phate of the Cumberland Bone Company is an addition made for

the purpose of rendering it repellantto vermin in the soil infesting

plants, like wire-worms, onion maggots, etc. But the chemistry of

the article quoted, and its arithmetic, are fairly open to criticism.

The writer says that "there ought to be only one kind of super-

phosphate, and that a genuine superphosphate of lime, containing
at least ten per cent, soluble jiliosphoric acid, and an equal quantity of
insoluble in addition to the phosphate of lime.''

Ten per cent, soluble and an equal quantity of insoluble make

twenty per cent. Bear this in mind, and then note that lower down
he tell us how to make just this same "

genuine superphosphate."
He says

" To manufacture such all that is required is to dissolve

fine bone dust in oil of vitriol—one hundred and fifty pounds of the

former to eighty pounds of the latter ;" (with the addition of water,

&c., but as the water mostly dries out again, though some is retained

in combination, we will not count that in). The product of super-

phosphate weighs one hundred and fifty pounds, (for the bone) plus

eighty pounds acid, making two hundred and thirty pounds at the

least. Now, bones contain one half their weight of phosphate,
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(if the bone be old and hard a trifle more
;
if young and soft rather

less
; fifty per cent, is a full estimate and more than the Doctor

himself puts it in another place.) Of this phosphate less than half

is phosphoric acid,* (about forty-six per cent.) so that, as near as

may be, avoiding small fractions, bones contain twenty-three per

cent, of their weight of phosphoric acid (as I stated a little while

ago). Now, if one hundred pounds of bone contain twenty-three

pounds of phosphoric acid, one hundred and fifty pounds contain

thirty-four and a half pounds. If two hundred and thirty pounds

superphosphate contain thirty-four and a half pounds phosphoric

acid, what per cent, is that? If my answer is right, it is just fifteen

per cent.,
—

yet he tell us "
containing at least" twenty per cent. !

Here is a serious falling off, but the astonishing part remains. He
tells us "containing at least ten per cent, soluble phosphoric acid,

and an equal quantity of insoluble, in addition to the phosphate of

lime." Why ! every particle of the phosphate in bones, whether

phosphate of lime or the trifle of phosphate of magnesia, has been

used up to furnish fifteen per cent ! There is not an atom of phos-

phoric acid in bone except in its phosphates, and yet he tells us

twenty per cent, phosphoric acid in addition to the phosphate of
lime !

All I have to say about this is, that if the facts are as he states,

the case more than equals a realization of the desire of the boy
who wanted to "keep his pie and eat it too"-—for here the pie,

weighing only fifteen ounces before it is eaten, weighs twenty
ounces "at least" after it is eaten. Ought such advice to be

termed judicious
—or injudicious

—or what
?'{'

Permit me now to read a brief extract from a recent British

periodical. It reads as follows : "The development of the arti-

ficial manui'e trade has been most remarkable
; and, whilst

* Known in the new nomenclature of chemistry as phosphoric anhydride: or phosphoric

oxide (P 5)

t Dr. Nichols seems to have been unfortunate in bis arithmetical statements in con-

nection with commercial manures on other occasions
;
one instance of which may be

named here. In a lecture before the Massachusetts Board of Agriculture, given io Flint's

Report for 186C-7, page 237, we read as follows :
" A direct estimation of the nitrogen

gave in 1000 pounds of bones, 50 pounds.
* * * * Hence we find they afford

about 20 per cent, of nitrogen in their fresh condition." The error here, ia calling a

twentieth part, 20 per cent , instead of 5 per cent., is so gross and palpable that any
careful reader would readily detect it

;
and it would pass for a slip of the pen, were it

not that, in a book published not long subsequently, entitled "Chemistry of the Farm

and the Sea," consi-Jting chiefly of previously written papers, newly arranged and

revised, we find the same error repeated in the same words,
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unmistakably advantageous from one point of view, we are led to

question wlicther the facility with which we have been supplied

has not led us to be careless about our own resources. The very
materials for which we pay so; heavily are too often permitted to

ooze away into the nearest ditch and pollute our streams. Baron

Liebig-, to whom in great degree we owe our present knowledge,
denounces this terrible waste, and warns us that the time will

come when our reckless extravagance will bring down on us heavy
discomfort

;
and that the decay of our great country will date

from the day when our supplies of phosphates fall short. With-

out going quite so far, we would earnestly impress our readers

with the importance of taking care of the manure of the farm.

It is sad to see the ignorance that is apparent in unspouted yards,

washed out manures, and the porter-colored horsepond. Even

if it could be proved that the ivaste thus incurred can be more eco-

nomically made up by the j^urchase of artificials than by the outlay

necessary to prevent it, it would still be clear that, taking a com-

prehensive view, and duly considering the future, our practice is

most reprehensible."

Here too are words of warning, and words of advice, but a new

front is presented ;
the burden is changed ;

the words have

another ring to them. Now, the trouble is, that commercial

manures are so good and so cheap, that the imminent danger is, of

forgetting the farm-yard ; and the appeal is, not to permit the pj-os-

pect of present gains to induceforgetfulness of thefuture, and of the

needs of posterity. He talks in the strain a wise man would have

used with the settlers in Aroostook fifteen or twenty years ago,

or in Western New York at an early day, when he saw them cart-

ing manures to the nearest stream, merely to be rid of them.

Let me say here, that the trade in commercial manures seems to

be passing through the same phases which it underwent in Great

Britain a few years earlier. About 1855, Dr. Voelcker made the

following statement :

"
If ever there was a time when the agricul-

turist had need to exercise special caution in the purchase of

artificial manures that time is the present, for the practice of adul-

terating standard fertilizers, such as superphosphate, guano, &c.,

has reached an alarming extent. * * ^: It is but right, however,

to mention that it is far from us to censure indiscriminately the

whole class of manufacturers and dealers
;

for we know many
highly respectable, fair dealing and skilled parties who well deserve

the support and encouragement of the agriculturist, and who arc
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as anxious as every right minded person to put a stop to the scan-

dalous proceedings now and then revealed to us."

Eecfently, he says in his annual report as chemist to the Eoyal

Agricultural Society,
" The number of analyses made for members

in 18G8 is four hundred and thirty-two, a larger number than in any

previous year. By far the larger proportion of the class to which

superphosphate belongs were found of good qualit}^ well prepared
and worth the money at which they were offered for sale. Of late

years the manufacture of superphosphate has much improved, and

notwithstanding its superior quality and intrinsic value the market-

price has not been increased."

It would seem, therefore, that the manufacture and sale has for

the larger part, passed into the hands of "
highly respectable, fair

dealing and skilled parties ;" and no doubt can be entertained that

a similar result will be reached in this country, and with greater

rapidity than obtained in England. »

The remark is frequently made,
'^

I don't believe that any com-

mercial fertilizers are as good as barn manure, ayid therefore I

will have nothing to do with them." To such my reply is, that

the premise is admitted without the slightest hesitation, but the

legitimacy of the conclusion is open to doubt. If you have farm-

yard manure enough, you are the very man to let commercial

manures alone. But have you ?

Suppose I was to visit the shop of a surgeon-mechanic, and after

critically examining the artificial legs and arms and crutches and

splints and supporters, should tell him that I thought his wares

were vastly inferior to those of nature's providing, and that I

would have none of them
;

I submit whether he would not answer

my objection fairly, and fully, by replying,
—"

I do not expect you
to buy of me. I labor not for the whole, but for the crippled.

There are those who are willing to avail themselves of my assist-

ance, and to pay me for my labor."

So it is with most of us. There are few New England farmers
who do not have to deal with crippled land—land unable to bear the

burdens of a successful agriculture without artificial helps
—un-

able, too, in part, because we, and our fathers before us, have

dealt hardly by it. We have taken too much from it, and have

given too little to it
;
and the day of reckoning has come, as come

it always will, in every case, sooner or later, where the laws of

order are violated. It is well for us to remember that God^s laws

all take care of themselves, in due time, and equally so whether the
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laws be about theft and adultery and idolatry, or about gravitation

and nutrition and fertilization
;
and they require neither detective

police, nor judge, nor jury, nor sheriff"; they execute themselves—
nobodj' dodges one of them. The man is to be pitied who confounds

His laws with statute enactments manufactured by legislatures.

It is our duty, and our privilege to repent, to try to make good
the evil of our misdeeds in the past, and thus to leave our lands

to our children better, and not worse, than we found them. And
this brings me to the consideration of a very important point in

the use of commercial fertilizers, and one which is too often over-

looked, which is this : We all know that crutches are used with

various intent. By the hopelessly lame they are used for tem-

porary relief only ;
but by those not incurably crippled, they are

used witli the purpose of getting well,—they are used in a way
calculated to accomplish the end in view, in such a way as may
enable to lay by strength, so as, by-and-b}^ to do without artificial

helps.

Such sliould be our intent also. Our lands are not hopelessly

crippled. If we can but add manure enough for a limited term, to

enable us to get good crops, and then use those cro2')S in a ivay tvhich

shall enable us to return to the land the means of future fertilization

which they are capable of yielding, then we may retain and sustain

the degree of fertility which we obtained by temporary artificial

aids.

AVe hear it often said, that special manures tend to exhaust land.

1 tell you manures never exhaust land. It is the crops, which the

manures enable jon to take from the soil, which exhaust it. If we
sell these off' from the farm, returning nothing in their place, the

land is, sure enough, in a fair way to run down
;
and the more it

produces, after this fashion, the faster it will run down. But if

we will deal honestly Avith it, first converting the crops into meat

and milk and wool, and manure, and then save the manure and

ap)p)hj it, thus returning a fair proportion of what we have taken

from the soil, we may have, for our own use, or to sell, all wliich

has been contributed to the crops from the atmosphere and from

the dews and rains of heaven, and besides this, a portion also of

the ash constituents of the plants grown, these being annually

liberated from the hidden, dormant resources of the soil, through
the agencies of nature and of cultivation. And this will suffice to

support us handsomely, and such practice can be kept up), with in-

creasing fertility, as long as the world stands.
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Dr. Geo. B. Loring of Salem, delivered the following lecture on

The connection of the State Board of Agriculture with the

Agricultural College.

Gentlemen :
—

Agricultural education is yet in its infancy. The

business of farming has, it is true, attracted the attention of the

most enterprising and thoughtful in all ages ;
the statesman and

political economist have recognized its importance to society and

to the state
;
science has explored its mysteries ;

to the wealthy

and ruling classes it has furnished opportunities for gratifying the

finest tastes and adorning the earth
;
to the laborer it has always

brought the necessaries of life
;

it has never yet failed
;
and it is

as diverse in all its processes as are the soils, and climates, and

markets, and social and civil organizations, on the face of the

globe. Every prosperous and cultivated people has an intei'est

in agriculture. A State without a rural population is but half a

State. A country without products from the land is no country
at all. And whether we turn to the semi-barbarism of Asia, or to

the half explored regions of Africa and the islands of the southern

seas, or to the refinement and poverty of Europe, or to the social

equality of our own land, we find everywhere an appeal to the

earth by the devoted cultivator, and a liberal response to the call.

Agriculture is as old as man, and as universal. And yet we
search in vain for any system of agricultural education among
ancient records

;
and we look in vain for any entirely successful

system in modern times. The early books on agriculture are

chiefly valuable as a history of the superstitions and popular

delusions and daily tasks of the olden times
;
and the later books

are an interesting record of the facts brought out by practical

men, and of the efforts of science to classify those facts, and^o
draw from them positive rules of action. But we find no satisfac-

tory system of education.

This is the more extraordinary, when we remember, how always
and everywhere the r|ind of man has labored to throw light upon
an occupation which is recognized as the fundamental art. Among
the treatises on government and society which have been produced

by the great intellects of every age, may be classed the works of

those who have taught mankind how to divide, own and till their

lands. And I have often thought that no library would be more

interesting, curious and instructive, than one containing all the

volumes written to enlighten the husbandman, from the days of
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Hesiod and Aristotle, down to Liebig-'s ingenious theories, and

that modest effort entitled "Farming as it is."

In addition to these admirable endeavors of eloquent and care-

ful authors to impart agricultural knowledge, many forms of asso-

ciated instruction have been established from time to time. Early
in the eighteenth century, about 1120, there were nearly thirty

agricultural societies in France. Ere long attention was turned

to the science of agriculture, which was publicly taught in the

Swedish, Danish and German universities. And private fortunes

were devoted to the endowment of special schools of agriculture.

The patronage of government, too, has not been wanting. In

Italy, in Sweden, in Denmark, in Switzerland, in France, in Eng-

land, every branch of agriculture has been encouraged by the

government ;
and " even Spain, naturally inactive on these occar

sions, in spite of all the prejudices of a bigoted religion, invited

Linneeus, with the offer of a large pension, to superintend a

college, founded for the sake of making new inquiries into the

history of nature and the art of agriculture." And Bonaparte, in

his liberal policy toward agriculture, greatly increased the number

of societies, established professorships, botanical gardens, &c., all

of which concurred to elevate the study of agriculture in the

estimation of those capable of bringing to its aid the principles

of the abstract sciences. In fact, the only obstacle in the way of

a rapid advancement in agricultural information during the last

century in Europe, was the indifference of the popular mind, and

its devotion to tradition, rather than to the results of careful

investigation. "Book-Farming" had no charms for the common

people, who looked on with distrust and jealousy, while the edu-

cated explorer endeavored to elevate tlicir calling, enlighten their

minds, and relieve the heavy burdens of labor.

There is no doubt that the establishment of Boards of Agricul-

ture is the most important step that has yet been taken in the

work of agricultural improvement, and that the labor of Sir John

Si)iclair, as the founder of such organizations, entitles him to the

respect and gratitude of all tillers of the soil. A century and a

half before he began his work, Ilartlibb, and more recently Lord

Karnes in the "
Country Farmer," had pointed out the utility of a

board of agriculture ;
but it was left to his zeal and untiring effort

to call into life that valuable auxiliary to agricultural progress,

and the board was created in 1793. To its establishment, more

than to any other movement of that day, England is indebted for
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the present high and prosperous state of her agriculture. It

brought men together from all parts of the kingdom, made them

acquainted with each others' views, and with the modes of culture

prevailing in sections of which they had previously been ignorant.

Take away from our present knowledge of agriculture, or indeed

of any other practical art of life, all that has been learned from

the mere mental stimulus of associated eflort, and the attrition of

mind upon mind, and there would be a comparatively small amount

left. It was through the encouragement of the board of agricul-

ture chiefly that Sir Humphrey Davy was led to investigate the

elements of the soil, and to apply the science of chemistry to the

improvement of agriculture ;
and here begins, properly, the real

progress of the art
;
for without a knowledge of the simple sub-

stances of nature, agriculture could not be expected to take the

rank of a science. The lectures of Davy before the board of

agriculture, from 1802 to 1812, mark an important epoch in the

history of modern agriculture. The substance of these lectures

was embodied in his "Elements of Agriculture," published in

1813, and translated into German in 1814, and into French in 1829.

This work offered the very kind of information which Arthur

Young declared to be the great want of the day. It opened to

the reflecting farmer new and interesting views of the principles

of fertility and vegetation. It explained the physiology of plants ;

it analyzed the manure best adapted to their growth ;
and con-

tained careful experiments upon specific fertilizers. It was

indeed the introduction of scientific agriculture, opening the path

which has since been trod so zealously, and erecting a monument

to the wisdom which guided the board of agriculture in its

selection of the great philosopher as its guide in agricultural

education.

After reviewing the various attempts made by Marshall, Young,

Bakewell, Anderson, the Duke of Bedford, and other noblemen,

in advancing the art, Dr. Dickson says: "But neither the dis-

tinguished example of the sovereign, the endeavors of provincial

societies, nor the exertions of private individuals, with whatever

zeal and attention they may be directed, are probably sufiBcicnt to

extend the knowledge of husbandry to that degree whicli is

necessary for its complete and radical improvement. This could

only be fully accomplished by the powerful influence and expen-

sive exertions of a national establishment instituted for the

purpose. Such an institution has at last been brought forward
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and cstablislicd by tlie iiitcllig-ont and persevering efforts of Sir

John Sinclair, to the honor of the country, the age, and the

individual who suggested it. The institution of a board of agri-
culture and internal improvements has already contributed

materially to the extension and advancement of the knowledge of

rural allairs. The state of the art in the greatest part of the

kingdom has been ascertained, a great variety of new and inter-

esting facts and practices have been brought to view, and improve-
ments in the instrumental and other parts suggested. Among
these the elucidation of the principles and practice of draining or

removing the injurious wetness of land, arising i'rom springs and
other causes, as laid down and explained by Mr. Elkington, is of

great importance and deserving of notice, not only as the basis or

foundation of many improvements in the art, but as leading to the

convenient and easy application of water for irrigation and other

purposes."

This board of agriculture, so well described by Dr. Dickson,
and whose service has been so useful and important, is the

foundation of that system which has been introduced into our own
State, and whose business, as an organ of education, we have met
to transact.

It will be observed that every mode of improving agriculture by
process of mental discipline, has had immediate reference to the

practical business of thefarm. The most poetical and imaginative
of agricultural writers have always kept the farm-yard and the

furrow in view. The most elaborate scientific investigations into

the nature of the soil, the (qualities of plants, the structure of

animals,—chemistry, botany, physiology,—have all been subjected
to that hardest of all tests, the details of agricultural life. How-
ever broad may have been the policy, however large the design of

those who, by school, and society, and volume, have endeavored

to increase the wealth and power of the State, by draining its

lands, and dividing its fields, and protecting its forests, and

encouraging its productions, and introducing the mechanical im-

provements of the age, they have all been obliged to take their

stand and apply their knowledge and their forces to an individual

farm in order to test their value. And when a disciple of Liebig

applies successfully the theory of his scientific master to a lood vl'

land, Liebig's triumph is there. When the industrious and untiring

Agassiz finds the laws of reproduction, which he has laid down
after long study in tlie closet, practically applied by the intelligent
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and enterprising farmer for the improvement of his flocks and

herds, then it is that the philosophy of Agassiz plants its fnot upon
the earth and benefits mankind. Tlie knowlcMlgc which science

has already unfolded belongs to the farmer, if he will but accept

and exercise it. And the best teacher of agriculture is he who can

present this knowledge written out upon the fields and gardens,

which his own intelligent skill has brought u)) to usefuluoss and

beauty. The best agricultural college is that which sends foilh

from its halls a band of successful cultivators, admiring and believ-

ing in nature, because they are familiar with her laws. This may
be called an industrial school, perhaps ;

and it may be deemed

unworthy of the high position which a New England State should

take as a fountain of the highest knowledge. But lot such a col-

lege once be established here—a college in which the th'.'ory of

the student will receive the stamp of its actual value—a college in

which the experiment of the laboratory will be put to a final test

—a college in which all the best culture of the schools will be so

moulded and directed as to give ns a cultivated population, devoted

to the land, with an understanding of its mysteries, and devoted

to social and civil life, with a proper and refined conception of

their duties—give us a college like this, and New England will

have accomplished an educational work, which will give her an

influence wherever land is divided among freemen and cultivated

by an intelligent yeomanry. Nearly half a century ago, one of the

best observers, thinkers and writers on agricultural topics in this

country, one of the earliest advocates of agricultural education,

labored for an institution like this. I refer to Judge I'niol of

Albany. In his correspondence I find the following:
"

I consider

the plan suggested by the Albermarle Society as defective, inas-

much as it makes agriculture an auxiliary study. It ought to be

the principal, and botany, chemistry, polite literature, &c., made
subservient to this great study. The pupil should go to it with

the express view of learning to be a farmer, and should be taught
so much science, blended with experimental and practical know-

ledge, as should best promote this primary end. Of what vast

importance would a well-conducted experimental farm connected

with such an institution soon become to the agricultural interest,

and to the Union at large."

I do not think that a practical agricultural college would be

derogatory to the dignity of any State, or that it would belittle

and cramp those engaged in the business of conducting it. lie

15
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who will guide such an institution into successful operation need

have no fear that his lig-ht will be "hid under a bushel;" his

candle would tlame from every house-top in the country, beneath

whose shelter the farmer, and g-ardener, and lover of the land and

animals, finds repose. To that altar all explorers mig-ht bring- their

gifts. The geologist with his strata and soils, the chemist with

his laboratory and tests, the natural historian with the laws of

the animal and vegetable kingdom written down in his scientific

statute-book—all might find there a common hearthstone around

which they might gather, and find a common object of interest—
the subduing and utilizing* the earth on which they have made
their investigations. And if there are those who believe that the

great minds of this and all time would find no home on such a spot,

let them remember that for such a purpose as that to which this

institution would be devoted, labored those wise and thoughtful

statesmen and philanthropists, who, while they toiled for man's

civil and social elevation, remembered that man is but Antfeus,

drawing strength frorti the earth on which he treads; let them

remember that it has been found easier to organize churches and

schools and found States, than it has been to construct a system of

-•agriculture ; let them remember that the division of landed estates

.and the modes of farming adopted by any people are as indicative

of their social condition as their churches and school-houses—per-

haps more so ; and if they are citizens of Xew England, let them

remember that around such an institution stands an intelligent,

•inquiring, investigating, fi-ee and equal, rural population, ready to

seize and apply all the practical information which the profoundest
iStudent can ofier for their benefit, and capable, moreover, of teach-

.ing. in some measure, those by whom they are to be taught.

I have said that every mode of improving agriculture by process
of mental discipline has had immediate reference to the pracfical

business of the farm. This is especially the case in Massachu-

setts, and in this respect her example is worthy of being followed.

The board of agriculture organized by Sir John Sinclair was not

more perfect in its design than that established in that State in

1S51, and has since been in successful operation. Every provision

of the acts defining the duties of this board, and besto^ning con-

ditional boiuities on agricultural societies, is marked by a thorough

appreciation of the wants of the community, and a true under-

standing of the best means of acquiring and using agricultural

knowledge. I think we cannot be too grateful to those men who
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formed these acts. Bearing in mind that they provide for the

intimate connection between the board and the government of the

Commonwealth, through the governor, lieutenant-governor and

secretary of the Commonwealth, we should also remember how

they require the utmost vigilance in observing and collecting all

facts valuable to the farmer. The board is a representative body—a collection of delegates
—one from each agricultural society ;

and these societies are so organized as to include every farm and

accommodate every farmer in the State. The board is autherized,

with its secretary, to "investigate such subjects relating to agri-

culture in this State as they think proper ;" and as if to fix

definitely the nature of its duties, it is also empowered to "hold

in trust, and exercise control over donations or bequests made to

themfor promoting agricultural education." It is required to make
a detailed report of its doings annually to the legislature ;

and the

secretary of the board is authorized to "
appoint one or more

suitable agents to visit the towns in the State, under the direction

of the board, for the purpose of inquiring into the methods and

wants of practical husbandry, ascertaining the adaptation of agri-

cultural products to soil, climate and markets, encouraging the

establishment of farmers' clubs, agricultural libraries and reading-

rooms, and of disseminating useful information in agriculture by
means of lectures and otherwise." From the above provisions of

the act establishing the board, it is evident that its founders in-

tended it as an educational system, obtaining information wher-

ever it could be found, and sending it abroad throughout all the

agricultural districts of the State. The power to hold property
in trust for the benefit of agricultural education should not be

forgotten. And the power granted to the secretary to appoint
"suitable agents," missionaries, as it were, to the societies and

clubs and agricultural libraries, creates a system of investigation
and teaching hardly equalled by the well-endowed organization of

the board of education.

The encouragement which the State has given to agricultural
societies by bounties, is coupled with a provision, which also

shows how devoted to the work of "
agricultural education " were

the framers of this series of acts, and how entirely they intended

the board and the societies as institutions of agricultural learning.

The section containing this provision I shall quote entire, for it

seems to me that it has been somewhat overlooked by those who
receive the liberal bounty of the State, and who should be willing
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to bestow au equivalent to that bounty. The section reads as

follows :

" Section 5. Every society shall annually, on or before the tenth day of December,

make a full return of its doings, signed by its president and secretary, to the secretary

of the board of agriculture, embracing a statement of the expenditure of all money,

specifying the nature of the encouragement proposed by the society, the objects for

which its premiums have been oflfered, and the persons to whom they have been awarded,

and including all reports of committees and all statements of experiments and cultiva-

tion regarded by the president and secretary as worthy of publication; and shall accom-

pany the game with such general observations concerning the state of agriculture and inanufac-

tures in the State as it may deem important and useful. The return, whether in printed or

manuscript form, shall be marked in such manner that those passages in the several reports and

statements deemed by such officers most worthy of public notice, study and application, may be

easily distinguished."

It is difficult to conceive a more excellent arrangement than is

contained in the portions of these acts which I have quoted. An

appeal is made to an educated and industrious community of farm-

ers to become at once teachers and learners. Had Arthur Young
enjoyed the privileges which have been bestowed upon the Board

of Agriculture and its Secretary in Massachusetts, the agriculture

of England might have been advanced a century through his

instrumentality alone. Every experiment, however small, every

essay however humble, every investigator however rude and primi-

tive his processes, receive direct encoui'agement from the State,

and find listeners and learners in every farmhouse, where may also

be found the experimenters and writers of the art.

The history of the Board and of the societies in Massachusetts,

and this is true also of Maine, shows that their work has thus far

been well done. If there was ever any doubt of the disposition

and ability of the farmers of Maine or Massachusetts to acquire

and impart information, that doubt should be removed by the

series of volumes entitled the Agriculture of those States. Turn

to the "Abstract of the Returns of the Agricultural Societies of

Massachusetts," contained in those pages, and you will find a

record of facts, figures, opinions, theories and laws upon almost

every matter of interest to the farmer, a record drawn from the

soil itself by the well-educated cultivator, or from the stalls and

folds and pens of the successful managers of the domestic animals

used upon our farms. Page after page presents to your consideration

the refined sentiments, and generous speculations, and encourag-

ing thoughts, not only of educated men who are called to address

our societies at their annual exhibitions, but of those also, wlio,

/ as practical farmers, ennoble their calling and add their daily
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contribution to the productions of the State. The literary work

performed by the members of the Board, a voluntary and unremu-

nerated act, without parallel in any other public service known to

the State, contained in this Annual Report deserves more than a

passing- mention here, especially, lest, like so many unobtrusive

charities, it be overlooked and forgotten.

In the year 1859 I find that the members of the Board furnished

182 pages, including their reports upon the societies
;
and the

subjects treated were Manures, Pasture Lands, Cattle, Diseases of

Vegetation, Fruit Culture, Root Crops, Market Days, and Agricul-

tural Education.

In the year 1860 the members of the Board furnished 21*1 pages,

and the subjects treated of were Sheep Husbandry, Diseases of

Vegetation, Root Crops, Horses, and Flowage.
In the year 1861 the members of the Board furnished 1T9 pages,

and the subjects 'treated of were Diseases of Vegetation, Cattle

Husbandry, Protection of Sheep and Lambs, Wastes of the Farm,

and Wheat Culture.

In the year 1862 the members of the Board furnished 18t pages,

and the subjects treated of were the Application of Manures, the

Cultivation of Tobacco, the Arrangement of a Catalogue of Fruits

adapted to Massachusetts, and Grape Culture.

In the year 1863 the members of the Board furnished 95 pages,

including their discussions
;

and the subjects treated of were

Agricultural Education, Grape Culture, the Growing of Meat,

Preparation of Land for Crops, and the Cranberry.

In the year 1864 the members of the Board furnished 181 pages,

and the subjects treated of were the Management of Farms, Agri-

cultural Education, the Corn Crop, Grape Culture, Pasture-lands,

Cattle Husbandry, Sheep Husbandry, Root Crops and Garden

Vegetables, Planting Pines and other Trees, Farm Buildings, Fruit

Cultivation, and Grapes.

In the year 1865 the members of the Board furnished 289 pages,

and the subjects treated of were the Cattle of Massachusetts,

Agriculture as an Employment, the Diseases of Cattle, Sheep

Husbandry, Plants, Grape Culture, Manures, Drainage, Fruit Trees,

Forest Trees, the Dairy, Farm Accounts, Seeds, and Surveys of

several counties in the State.

It is this Board, designed, as I have shown it to have been, for

educational purposes, organized as it is by the connection of agri-

cultural societies with the highest officers in the Commonwealth,
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laboring as it has done continually in the cause to which it is devoted

—it is this Board which, by the Act of May 26, 1866, is constitu-

ted a board of overseers of the Massachusetts Agricultural College.

In what I have already said, I have endeavored to show the

direction which intellectual efiorts in every form have taken for

the benefit of practical agriculture. I have traced the way from

individual labors in the form of books from masterly hands up to

that associated duty which has been so well discharged by boards

of agriculture in every State where they have been founded. And

I have pointed out how especially our own Board was originally

organized for the purposes of agricultural education in the hands

of practical teachers.

While this labor has been going on in Massachusetts, the State

of Maine has been by no means idle. The industrious investigations

and admirable reports of Mr. S. L. Goodale, the Secretary of the

Board of Agriculture here, have passed into the most valuable of

our agricultural literature
;
the practical papers published in his

annual reports, and his essay on breeding, being familiar to every

intelligent farmer. The discussions, also, of the members of your

Board have brought out many valuable facts and theories.

During this present session, I have been especially attracted by
the scientific essays of Professors Goodale and Brackett of Bow-

doin College, who have brought with them from the halls of that

institution an accuracy of knowledge, and a felicity of expression

which have filled me with admiration. It is especially gratifying

to know that the best culture of the State is interested in our

calling, and I trust these young scientific explorers will be encour-

aged in every way to offer future contributions to the valuable

store of knowledge which you are accumulating here. In express-

ing my own obligations to them, I am sure I speak the sentiments

of this entire assembly.

I consider that the connection of this boaud with the agricultural

COLLEGE is a matter of the greatest importance to both institutions.

To the Board, wliich I think has richly earned this distinction by
the services to which I have alluded, the connection is undoubtedly

important. Tliat the Boai'd of Agriculture should have been made

the trustees of the college by the act of incorporation, there can

now be but little doubt; and having been deprived of this oppor-

tunity for honor and usefulness, its elevation to the position of

overseers is but an act of justice. The labor wliich it has hitherto

performed, in spite of public indillerence, and without that authority
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which an organized institution of learning always enjoys, may be

largely increased in value by being connected with the recognized

head of agricultural education in the State. The investigations

which have been made by the Board, the essays which the mem-

bers have published, the experiments which they have recorded,

would have been laid before the public with much more effect, had

they undergone the scrutiny of a scientific body laboring in the

same cause. It is not difficult to see that the annual report of the

Board may be raised above what it already is, if it shall be made

the receptacle of the careful investigations carried on at an experi-

mental farm connected with the college. Add to what we now

have in the volume, the results of analysis and comparison made

at the college under the eye of science, and what a flood of light

might be poured upon the dark places thi'ough which we now

grope. You will all agree with me, I am confident, that the char-

acter of our agricultural literature may be improved, and that any
effort which will raise it to the standard of foreign writing on the

same subjects should be speedily and energetically made. Is it

too much to hope that our annual report may be made a model

volume, by the stimulus and illumination which may come to it

from an agricultural college ?

These meetings for discussion, too, how might they be guided

and improved by the instruction of those whose business it is to

keep their minds prepared for the work of education. The success

of a debate almost always depends upon the manner in which it is

opened. Make it the duty of the professors and young men of the

college to take part in these public assemblies, and you will find

at once that their value and importance are largely increased—to

ourselves as well as to the community.
And when we would apply that section of the act incorporating

the Board, which provides that the Secretary may appoint an agent
"to visit the towns in the State, under the direction of the Board,

for the purpose of inquiring into the methods and wants of practi-

cal husbandry," in what better way can this be done than by sub-

mitting section after section of this State, or county after county,

to the careful exploration of the college, until its resources in soils,

capacity for crops, in forests, in peat and minerals, in all produc-

tiveness, be thoroughly understood, and their value thoroughly

appreciated? "County surveys," made in this way might be

invaluable, and the Board might rank in this respect witli any

similar bureau in the Old World or the new, and Massachusetts
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take the lead in collecting and arranging the statistics of agri-

culture and natural resources—in which work the department of

agriculture under the general government has so lamentably failed.

The information which the Board has already collected is of great

value. How much more important may it be made by being

brought to the college, and thence diffused through lecture and

publication.

It seems to me, moreover, that by the connection proposed, the

Board of Agriculture may do much towards the support of the

college. Representing, as the members of the Board do, every

farm in the State, they enjoy an especial opportunity to bring the

college under the notice of all farmers, and to enlist the sympathy
of others who have acquired the power to own land and the taste

to adorn and improve it, and who only ask for sufficient knowledge
of its management to be able to develop all its capacity and beauty.

Let us bind, then, the farm, the agricultural society, the board and

the college, into one grand system of agricultural education, in

which each may aid the others in performing well their part.

It should also be the duty and privilege of a Board of Agricul-

ture to examine the students in the college, either by sub-commit-

tees or as a body, at the close of each term of the course, or at

such times as the faculty might designate. Examinations of this

description are common in other colleges ;
and nothing could be

more appropriate than the plan I have proposed, when we consider

the wide-spread interest in and knowledge of the college, which it

would naturally create. It forms a part of that system of co-

operation and support which I think is due from the agricultural

community to an institution founded for their especial benefit. To

encourage and strengthen the hands of the president and faculty,

in their endeavors to establish a system of agricultural education,

is a service to which the Board of Agriculture may well devote

itself—a service which it can perform without interfering in any

way with that part of the government of the college which belongs
to the trustees; a service, which, if properly discharged, may
stamp the college as an institution devoted to teaching the science

and art of agriculture, and may develop a successful and useful

mode of instructing our farmers, 'and of giving greater certainty

to their business.

Having considered the advantages which the board may derive

from the proposed connection with the college, I now come to the
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benefits which would accrue to the college itself from such a con-

nection.

I stated, in the commencement of my remarks, that agricultural

education is yet in its infancy. And it is so. But while the ap-

plication of science to the art of tilling the earth has attracted the

attention of the best educators of the age, it has been determined,

as a general rule, that devotion to matters of practical importance

lies at the foundation of the best system of instruction in this

branch of education. In the school founded by Fellenberg, at

Hofwyl, in Switzerland, were combined: 1, a pattern farm; 2, an

experimental farm
; 3, a manufactory of agricultural implements;

4, a school of industry for the poor ; 5, a boarding gchool ; 6, an

institute of agriculture, theoretical and practical. And so success-

ful was this institution, that at one time its pupils were "employed
at high salaries, in various parts of Eui'ope, to superintend and

direct the labors of agriculture. Dr. Bright, in his recent travels

in Hungary, saw one of them who had the superintendence of an

extensive estate which he visited, the products and revenues of

which had been quadrupled in a short time by his judicious man-

agement. The same traveller enumerates eight schools, on the

Hofwyl plan, which had been established by the government, or

by individuals, in the Austrian States. In these the course of

study generally lasts three years, in which time the pupils are

instructed in natural philosophy, chemistry, natural history, and

veterinary science
;
while upon lai'ge experimental farms they are

taught agriculture, the management of fruits and forest trees, and

the care of cattle, sheep, swine and bees."

The Emperor Napoleon established a school at AlfoEt, where "all

the branches of science connected with agriculture are taught.

Chemistry, botany, the anatomy of cattle, farriery, with the

mechanics, and as much of geology as is known, and farm woi'k

and domestic economy in every branch, and down to the smallest

article, are there, exhibited and explained." The effect of this

school was to improve in many respects the agriculture of France,

by introducing new and better modes of cultivation, machinery of

various kinds, and by sending into the provinces scientific men, so

educated that their science was made practically useful.

"At the school established by the Emperor of Prussia at Moglin,

the value of the farm was increased, in twelve years, from 2,000

to 12,000 rix dollars. The branches taught in this school were

mathematics, chemistry, geology, botany, veterinary science, ento-
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mology, &c. An experimental farm and a botanical g-arden were

also connected with this establishment, as well as a repository and

manufactory of agricultural implements."

I have enumerated these schools because I know that their

results are such as must recommend them to the judgment of every
successful and enlightened farmer. The well cultivated acres

around a college building-, and the success of those cultivators

who have been taught on those acres and within the halls, are the

testimony which will Aveigh upon the minds of an observing

community.
In a community like ours there exists a necessity, it is true, for

instruction in all those branches which constitute what we call a

good education, as well as those which are immediately applicable

to the business in hand. Algebra, geometry, trigonometry,
"

mechanics and optics, engineering, astronomy, climatology, all

belong to the course of study which should prepare every mind

for the work of life. Of languages, French and German open rich

stores to the agricultural reader. Of sciences, geology, chemistry,

botany, anatomy, zoology, belong especially to the well-educated

farmer—each one tending to throw light upon his profession.

Beyond this is opened the great range of studies more particxilarly

applicable ;
and we desire, by books and lectures, to secure all the

knowledge possible upon landscape gardening, rural architecture,

domestic animals, their increase, improvement, use, feeding, health

and disease,—animal and vegetable physiology, the cultivation of

plants, pomology, practical agriculture, &c. And still further on,

a familiar knowledge of the processes of the farm should surmount

the whole, aijd make the system complete. The association of the

scholar with the fields, and flocks, and herds of the farm, until he

has learned their mysteries
—so far as man may learn tliem—is all

important. In no profession, unless it be that of medicine, are

constant observation, quick perception, a cultivated eye, ready

resource, more important than in agriculture. The success of its

practice depends mainly on an ability to adapt any system of

farming to surrounding circumstances, and to decide quickly and

readily to what animals and to what cultivation the land is adapted.

I will not say, here, for the sake of argument alone, that the good
farmer must love his profession ;

but I will say, that between the

good farmer and his land and animals there must be a sort of secret

understanding, which can only be secui'ed by the most familiar

acquaintance. And with us, the domestic economy of the farm.
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the farmer's home, his modes of thought, his modes of labor, how-

he can best live on the land, and be a good husbandman, in-doors

and out, and a good citizen, all form an important part of that

education which is to elevate and improve our agricultural popu-

lation. I can hardly express my high estimate of the opportunity

for usefulness and distinction which falls to the lot of him who

would organize a successful agricultural school, as its president,

its guide, its vitalizing force. But next to him in the work stands

the man who shall demonstrate to that school the interesting

results of an intelligent and scientific appeal to the land, and shall

unfold to them the comfort and happiness of a well-organized

farmer's home. Much of all this can be encouraged by the Board

of xVgriculture. From them to the college may be imparted the

tone and flavor which a'ppropriately belong to such an institution.

Of the practical topics which I have enumerated, they should be

the special patrons ; upon all the work to which I have alluded

they should bestow the benefit of their constant interest and ob-

servation. They could not do a better work than to recommend,

from year to year, the subjects of a special course of lectures, to

be furnished from their own members, as far as possible, and so far

as is consistent with the regular course of instruction.

I know and respect, and would carefully recognize the functions

of the trustees of the agricultural college, as conferred upon them

by the act of incorporation. But, in order to perfect the institu-

tion, I would have the Board of Agriculture stand around it with

fostering care, giving it all encouragement, and applying to its

development and guidance all those powers which have enabled

them, year after year, to present to the community a valuable

volume, and have won for them an honorable reputation, as devoted

students of the profession which they represent in the State. If

encouraged, or even if unhindered, they may aid in making the

college not only a source of light, but a protector of the farmer

against the innumerable temptations which are thrown in his way,
to fertilize his lands, and ameliorate his toil

;
and which too often

end in disappointment and loss. Upon them has thus far fallen

the labor of discussing the value of fertilizers, the preparation and

application of manure, the value of different crops, the merits of

the various breeds of domestic animals, the comparative value of

various articles of food, the economy of pasture lands, the modes

of drainage. Let them bring these questions to the careful inves-

tigation of the agricultural college, and the practical utility of



236 BOARD OF AGRICULTURE.

both institutions will be recognized, I am sure, even by those who

are pleased to think lightly of all efforts in behalf of agricultural

education.

I have dwelt long upon the matter before us, longer, perhaps,

than is accordant with your patience, but not longer than its

importance deserves. I remember with pride the achievements of

New England in literature, science, and the arts, her schools, and

all her industries. I remember the oft-repeated efforts of her rich

men and her wise men to raise her* agriculture up to the standard

of all her great enterprise. And it now remains for her to erect

industrial schools, in which the maxims of her early patrons of this

art shall be renewed, reformed, improved, by the influences which

her best science can bring about them,—schools worthy of herself,

agricultural colleges where thought and labor can meet for mutual

benefit and encouragement.

The foregoing lecture of Dr. Loring closed the exercises of the

Farmers' Convention.

The Board, upon meeting again, took up the subject suggested

in that lecture, which was discussed at some length.

A conference was also held with the legislative committee on

agriculture, at which there was a free interchange and comparison

of views and sentiments. Being unable to report the remarks

offered by those who spoke, it may suffice to say that, the result

reached was, the introduction of a bill into the legislature which

shortly afterwards became a law, as follows :

An act to secure harmony of action between the Board of Agriculture and the State

College of Agriculture and the Mechanic Arts.

Be it enacted by the Senate and House of Representatives in Legisla-

ture assembled, as follows :

Section 1. The secretary of the Board of Agriculture is here-

by constitutued a member ex-officio of the Board of Trustees of

the State College of Agriculture and Mechanic Arts.

Sect. 2. In addition to the members of the Board of Agricul-

ture, as constituted by chapter one hundred eighty-six of the laws

of eighteen hundred and sixty, the Governor, with the advice of

the Executive Council, shall appoint five members at large, of

whom two at least shall be from the faculty of the State College

of Agriculture and the Mechanic Arts. Tlic term during which

these shall severally hold office shall be determined in the same

manner as the other members.
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Sect. 3. The Board of Agriculture shall hold two sessions

annually, of not exceeding four days each, one of which shall be

held within such convenient distance of the State College of Agri-

culture and the Mechanic Arts as will enable the attendance of

the students and faculty of said college, so that they may have

the advantage of the addresses and discussions before the Board.

The other session shall be at such time and place as may be from

time to time determined by vote of the Board. The first meeting
under this act shall be held at such time and place as may be

determined by the secretary of the Board of Agriculture and act-

ing president of the college.

Sect. 4. Members of the Board of Agriculture shall be paid

their actual necessary expenses incurred by travel and attendance

at the sessions aforesaid, an exact account of the same being first

rendered by each member through a committee of the Board and

reported thereon. But members shall receive no compensation
for time and services rendered.

Sect. 5. The secretary of the Board of Agriculture is hereby
authorized to procure such aid and facilities as may be needful to

render the sessions useful and profitable to the public, the aggre-

gate expenses thereof not to exceed four hundred dollars annually.

Sect. 6. All acts and parts of acts inconsistant with this act

are hereby repealed.

Sect. 1. This act shall take effect when approved.

Approved March 1, 1869.

Of the farther doings of the Board at this session which are of

public interest, was a vote requiring the several agricultural

societies to expend, during the current year, one fourth of the

amount of bounty received during the year from the State, for the

establishment of farmers' clubs, or for agricultural lectures. The

Secretary was also instructed to endeavor to procure the enact-

ment of a law to prevent fraud in the sale of commercial manures.

The law which was enacted, together with the reasons which

governed those who framed it, and how and why it should be

enfoi'ced, will form the subject of a subsequent paper.

The Board finally adjourned on the second of February.





WEEDS OF MAINE.
A Synopsis of the Principal Weeds found growing in Maine : Arranged according

to the Natural System adopted by Gray in his Manual.

BY FRANK L. SCRIBNER.

SERIES I.

Flowering plants, those producing' true flowers—Phcenogamous.

Class I. Plants which increase by annual additions to the out-

side
;
and the embryo furnished with a pair of opposite cotyledons

or seed leaves—Dicotyledonous or Exogenous. Sub-class I. Plants

with the seeds inclosed in an ovary or pericarp
—

Angiosijermous.

Division I. Plants having the divisions of the corolla separate'
—

Polypetalous.

Order 1. CROWFOOTS—RANUNcuLACEiE. A large family,

chiefly natives of Europe. They are mostly acrid plants, and

some of them, as the Monks-hood, {Aconitwn) are acrid narcotic

poisons.

1. Common Meadow Rue— Thalictrum comuti. Root perennial. Stem three to six

feet high, much branched, furrowed, and hollow. Leaves large, ternately-decompound,

leaflets roundish, obovate and three lobed. Flowers white, showy, arranged in largo

and very compound panicles.

The meadow rue is a worthless weed, found only in meadows
which have become too moist for the growth of any crop worth

the harvesting. Proper drainage and cultivation will eradicate

it as well as encourage the growth of more valuable plants.

2. Bristly Ceowfoot—Ranunculus Pcnnsylvanicus. Stem clothed with stiff spread-

ing hairs, 2-3 feet high. Leaves ternately parted, the divisions stalked and cleft.

Flowers small, yellow.

A homely native species, with inconspicuous flowers
; growing

in wet meadows and along the borders of streams. It is not com-

mon enough to be very troublesome or injurious to crops.

3. Kidnet-leaved Crowfoot—Ranunculus abortivus. Root of thick tufted fibres.

Stem smooth, about one foot high, simple or branching. Leaves of the root on long

stalks, kidney-shaped, one to two inches in diameter. Flowers small and inconspicuous.

This species, which is also a native, I have seen quite abundant

in moist meadows and fields, especially on a clayey-loam soil
;

its

presence indicates a want of draining.



240 BOARD OF AGRICULTURE.

4. Bulbous Crowfoot—Ranunculus bulbosus. Stem erect, rising from a bulb-like

base to the height of about one foot. Radical leaves, three-divided, the side divisions

sessile, the terminal one-stalked, and three-parted. Flowers deep glossy yellow, often

more than an inch broad.

A weed of European origin, whicli has made itself perfectly at

home with us, growing in fields, meadows and pastures throughout
the eastern States. The juice is very acrid, especially in the bulb,

and it is said that the "
Beggars in Europe use it for the purpose

of causing ulcers in order to excite sympathy."
" Before the

introduction of Spanish flies, this and other species were used

to produce blisters
; being uncertain in their operation they are

now seldom employed," {Darlington's American Weeds and Useful

Plants.) Wherever it makes its appearance it should be eradicated

as soon possible, "as it is a troublesome weed when fully estab-

lished."

5. Creeping CROwroOT—Ranunculus repens. Stem at first erect, finally sending out

creepers or runners to the distance of two or three feet. Leaves in three divisions, which

are, at least the terminal one, long stalked and cleft. Flowers often larger than those of

the common Buttercups, and of a bright, shining yellow.

A low native species, very common in many parts of the State,

growing in abundance by the sidewalks and by the roadsides
;
as

well as in moist meadows and along the borders of streams, which

are its more common places of growth. By cultivation this plant
becomes perfectly double, and presents a very pleasing appearance.

6. CoMMO.v Buttercups—Ranuncuhis acris. Root perennial. Stem one to three feet

high. Flowers about an inch in diameter, bright yellow.

An introduced species
—the most common of its genus, growing

in meadows and pastures, sometimes so abundant as to make the

field appear at a distance like a sea of gold. It has become thor-

oughly naturalized. The juice of this species also, is very acrid

and bitter when green, and cattle will not eat the plant until it has

become dry, when it loses its volatile acrid principle. Buttercups
make very poor fodder at best, and are generally considered a

nuisance by farmers. The best mode of eradication is by a rotation

of Spring crops. Both R. bulbosus and R. acris become perfectly
double by the transformation of thoir organs of fructification into

petals, and are sometimes cultivated in gardens.

Order 2. POPPIES—Papaverace.e. Mostly natives of the

temperate parts of the northern heinispliere. They are principally
herbs with a milky juice, which, in most species, is acrid and

narcotic.
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7. Common Poppy—Papaver snmniferum. A'wf annual. iS^^m smooth, covered with a

greenish white mealiness. Leaves clasping the stem, the wavy margin incised and

toothed. Flowers large, generally purple or rose, sometimes white, with a black or deep

purple mark at the bottom of. each petal. Pod or capsule roundish, flattened below and

surmounted by a crown-like expansion—the persistent stigma—which is marked by
numerous diverging rays.

This annual plant is often seen in g-ardens and in waste places

about dwelling's. It is an introduced species from Europe, and has

become partly naturalized in many places. The plant was originally

a native of the warmer parts of Asia. It produces the opium of

commerce. The capsules possess anodyne properties, and when
boiled in water are employed as fomentations to ulcerated surfaces.

Its extirpation is most readily effected by hand weeding.

8. Common Celandine— Chelidonium majus. Root spindle-shaped, perennial. Stem one

to two feet high, branched from near the base, brittle, somewhat hairy. Leaves three to

five inches long, with five to seven segments. Flowers small, yellow. Pods about an inch

long, swelled out in obtuse ridges.

This plant is a native of all Europe, with the exception of Lap-
land. It is probably an introduced plant with us, and it is said to

have become quite an abundant weed in some places, growing
about dwellings and in waste grounds. The saffron colored juice,

which exudes from the fresh stem when broken, is very sour and

bitter, and was formerly much used as an application to warts,

ringworms, and the like. As the Celandine is a perennial, it must
be eradicated root and branch.

Order 3. FUMITORIES—Fumakiace^. An unimportant order,

numbering about fifteen genera. A few species are possessed of

much beauty, and are highly valued as garden plants. The mem-
bers of this family are chiefly remarkable for their singularly

irregular flowers.

9. Fumitory—Fumaria officinalis. Annual. Stem herbaceous, at first erect, finally

becoming much branched and spreading. Leaves finely parted and very delicate. Flowers

small, pale red, tipped with deep red or purple, and arranged in dense racemes.

This little plant is exceedingly annoying in many flower gardens.
The seeds are carried from one garden to another on tlie roots of

garden plants, and when it first makes its appearance it is much

admired, and its growth is encouraged. But in a short time it

spreads over all the garden, giving much trouble to its unwitting

benefactor, who, too late, had found out the plant's true character.

It should be known and carefully pulled up before it has time to

blossom and mature its seeds, for by these alone is it propagated.
16
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The leaves of the Fumitory are saline and bitter to the taste. The

expressed juice has been used in medicine to correct acidity in the

stomach, and an infusion of the leaves has been used as a cosmetic

to remove freckles and clear the skin.

Order 4. MUSTARDS—Crucifer^. But few species of this

important family are natives of North America. The more useful

plants of the order, such as the cabbage, turnip, cauliflower, &c.,

as well as those classed with weeds, have been introduced from

Europe.
"
It is the universal character of the cruciferse to possess

antiscorbutic and stimulant qualities, combined with an acrid

flavor."—(Lindley.) In all the species the parts of the flower are

in fours, and opposite each other in the form of a cross, whence
the Latin name cruciferoe, which means "bearing a cross."

10. Hedge Mdstakd—Sisymbrium officinale, iJoof annual. >Siem one to two feet high,

branched. Lower leaves runcinate, upper ones somewhat hastate. Flowers small, yellow.

Racemes elongated after flowering. Pods erect, half an inch or more long, awl-shaped,

appressed to the rachis.

This troublesome little foreigner is an unwelcome intruder in our

gardens, and in waste places. The plant is warm and acid to the

taste, and when cultivated has been used as a pot herb. "
It was

formerly held in some repute in Europe as a remedy for coughs,
the hoarseness of singers, and the like." It is said to be a useful

remedy in ulcerations of the mouth and throat. As this plant is

propagated by seed it should be removed from the grounds before

flowerinpr.o'

11. Field Mustard, Charlock—Brassica Sinapistrum. Annual. Stem simple, or

branched, twelve to thirty inches high, bristly with stiff recurved hairs. Leaves oval or

oblong, lower ones somewhat pinnatifid, all toothed. Flowers quite large and showy, of

a sulphur yellow color. Pods knotty, ascending on spreading Stalks ; beak two-edged,

fully one third the length of the pod.

The authors state that this plant is found as a noxious weed in

grain fields, from Pennsylvania and New York westward. I was

hoping that it had not been introduced into this State
;
but while

in Waterville the past season I saw a grain field thickly sprinkled
with the yellow blossoms of this most unwelcome intruder, which

seemed to have taken possession of the ground and made itself as

much at homo as though the field had been cultivated expressly
for its own benefit. Todd, in his excellent work, the "Young Far-

mer's Blanual," says :

" We know of no weed in the grain-growing
districts of Now York that is so difficult to exterminate as this.
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Canada thistles, daisies and dock can be eradicated with facility,

in comparison.
* * * The seeds will remain in the ground a

lifetime without losing their vitality. We have cultivated a field

sixteen successive seasons, allowing no mustard to go to seed
;

but deep plowing brought seed to the surface the seventeenth year,

so tliat the ground was nearly covered with the young plants.
* *

There are two things indispensably necessary to exterminate

mustard. One is to allow no seeds to mature
; and the other is

to cultivate such crops as will induce all the seed to vegetate, that

the plants may be destroyed.
* * "When mustard comes up very

thick, harrow the ground thoroughly, as soon as the crop of grain
has been removed. After a few weeks have elapsed harrow it

again. This will destroy most of the young plants in the seed leaf.

After this use a cultivator instead of a harrow. These repeated

scarifyings will cover the seed and bring others to the surface, so

that a large portion vegetates and dies before winter. The next

season harrow the ground early in the Spring, so as to start a new

crop of seed. Plow it soon after the time for plowing for Indian

corn. Harrow again in about two weeks. After another fortnight

plow, and sow buckwheat
;
as soon as the buckwheat is harvested

harrow the ground again. The next season manure well, and raise

a hoed crop ;
and allow no mustard to go to seed. Next sow a

crop of winter grain. The mustard may now appear quite thick,

but none of it will have time to ripen before winter, when every

plant will die. A limited number of plants will appear the next

season among the standing grain. When they are in full blossom

let every one be pulled. A careful, faithful man will be able to

pull all the mustard in a day that will appear on several acres,

after the soil has been treated in the manner recommended. After

this any kind of grain may be raised. But for more than twenty

years mustard will come up every season, and must be pulled

before it ripens. This is the only way that our cultivatable fields

can be rid of this pestiferous plant. Incessant vigilance from year
to year will exterminate it effectually

"

If the Charlock, as well as many other weeds, be not extermi-

nated by the above method no blame can be laid to the cultivator.

12. Black Mustard, Cosiirox M.—Brassica nigra. Root aDHtial. Stem three to six

feet high, smooth, much branched. Leaves petiolate ; lower ones large, lyrato and Ecab-

rous ; upper ones narrow and entire. Flowers yellow, arranged ^n elongated racemes.^

Pods appressed to the rachis, about three-fourths of an inch long.

A native of Europe, cultivated, or found in abundance in fields
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and waste places. The seeds are black, like those of Charlock, and
are possessed of equal vitality, as they will remain buried in the

ground to the depth of three or four inches for ages without ger-

minating. If this plant becomes too abundant and troublesome, as

it surely will if not checked, it may be eradicated much in the

same manner as Charlock,

13. SnEPDERD's Purse—Capsella Bursa-Pastoris. Root annual. Stem sis. inches to two
feet high, often several from the same root. Leaves of the root in a rosulate cluster, mostly
pinnatifiJ ; those of the stem arrow-shaped. Pods inversely heart-shaped.

A well known* plant from Europe. It has become very trouble-

some in gardens and cultivated grounds. It can be "suppressed
by careful culture, and inducing the growth of more useful plants,"

14. Wild Peppergrass—Lipidmm Virginicwn. Stem a foot high or more. Flowers

very small. Pods roundish and notched at the end.

" This plant is a native of the southern portion of this country,
and is abundantly naturalized in many parts of Europe, thus

making a partial return for the abundant supply of weeds which
have crossed the ocean to our shores. * * The reddish brown
seeds are sometimes found in clover seed, and excite apprehensions
of some pernicious intruder

; but, although a worthless little weed,
if there be nothing worse among the clover seed the farmer need
not be alarmed."—{Darlington.)

15. Wild Radish. Jointed Charlock—Raphanus rapkanistrum. Root annual. Stem

•low, much branched. Leaves rough, lower ones Ijre-shapcd. Flowers yellow, turning
•white or purplish, veiny. Pods necklace form.

A plant naturalized from Europe, troublesome in some places,

though probably not very common,

Order 5. St. JOHN'S WORTS—nypERiCACE^. This fomily is

very generally distributed, flourishing in all localities, on moun-
-tains and vulleys, marshes and dry plains, meadows and heaths, in

Europe, Amoiica, Asia, Africa and Australia. The leaves are

opposite and punctate with pellucid dots. A gargle for sore throat

is prepared from Hijpericum connalum, a native of Brazil.

IG. CoMMOK St. Joiin's-wort—ITi/jxririwi perforatum. Root perennial. Stem one to

two foot high, branched, .smooth. Lravrs from half an iuch to an inch and a half long,

narrowly oblong in outlioe, full of pellucid dots. Flowers in open cymes, numerous,

yellow, the edges of the petils are marked with small black dots.

An introduced species, growing to the height of about two feet.

It has become thoroughly naturalized with us, and is very common
in pastures and by the roadside, and also in meadows. The flow-
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ers tinge spirits and oils to a fine yellow color.
" The common

people of France and Germany gather it with great ceremony on

St. John's day, and hang it in their windows as a charm against

storms, thunder, and evil spirits.
* * * In Scotland it was

formerly carried about as a charm against witchcraft and enchant-

ment."—(Loudon.) Many years ago this plant was considered

the cause of cutaneous ulcers, which affected white cattle, and
horses with white feet and noses, during the pasture season. But
either the plant has lost its power, or the above idea was erroneous,
which is the most likely ;

for the plant still remains too common,
but the above mentioned sores have not been noticed for a number
of years past. A general rule for its extermination, which will

also apply to many other plants, is : Let none go to seed ; and culti-

vate well the soil. There are two other species of Hypericum (H.
mufilum and H. canadense), found on low grounds and by the

roadside quite common. They are small species and not very
troublesome.

Order 6. PINKS—Caryophyllace^. Mostly herbs with swollen

or tumid joints, and opposite leaves. Many species are cultivated

in gardens, and are among the most fragrant of cultivated plants.

Most of the species growing wild here are weeds, although, with

few exceptions, they are not very troublesome.

17. Boston Pinks—Saponaria officinalis. Root perennial. Stem about a foot high,

smooth. Leaves one to three inches long, lanceolate, sessile. Flowers large, often double,

rose-colored, in dense terminal clusters.

The roots of the Saponaria, as well as the leaves, form a lather

when swashed about in water, which is said to be a sure cure for

blisters produced by Mercury or Poison Ivy. I have tried it with

satisfactory results. It is an introduced plant from Europe, and

has become quite troublesome in many places where it has been

allowed to take root. The roots spread extensively, making the

plant quite difScult of eradication. "Its presence gives a very

slovenly appearance to the farm, and no tidy farmer will allow this

nuisance to disfigure his premises." Common Soap-wort, and

Bouncing Bet are other names for this plant.

18. CoEN Cockle, or Rose Campion—Agrostemma Githago. Plant clothed with ap-

pressed hairs. /2oo« annual? 5'«e?n two to four feet high, branched, ieawes linear, three

to five inches long. Flowers large, reddish purple.

Frequently found in abundance in grain fields, especially wheat.

The numerous, rough, black seeds "are injurious to the quality
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and appearance of the manufactured flour." They also injure the

looks of the cleaned grain. To exterminate it no seeds should be

sown with the grain. If this cannot be avoided, the plants should

be pulled as soon as they are about a foot high, or at least before

they go to seed.

19. Common Chickweed—Stcllaria media.

Too well known to need describing.

A very common foreigner from Europe,

found in moist, cultivated and waste

grounds, especially where it is moist

and shady. It is very hardy, remaining

green and even flowering during the

winter months. Small birds and poultry

eat the seeds as well as the whole herb.

The latter may be boiled for the table

like spinach. Frequent underdraining

and cultivation will exterminate it.

Common Chickweed.

20. Moitse-Eak Chickwked— Cerastiun viscosum. Perennial. Stein six to fifteen inches

long, bairy, spreading. Leaves about an inch long, sessile, rather broad at the base.

Mowers forked-uinbellate, rather crowded.

A Avorthless stranger from Europe, common everywhere, in

highly cultivated grass-lands as well as in neglected fields and

pastures.

21. Tares. Corn Spurrey. Devil's Flax— Sprrgula eirvmsis. Annvnl. Sum nhr>\it&

foot high, erect or spreading, smooth. Leaves one to two inches long, numerous, thread-

like, in whorls Flowers white.

A foreigner from Europe, where it is cultivated as a forage plant,

sheep and cattle being very fond of it. It is said to greatly enrich

the milk of cows
;
and mutton fed on it is considered preferable to

that fed on turnips.
" liens eat Spurrey greedily, and it is sup-

posed to make them lay a great number of eggs." The seeds of

Spergula saliva are large, and smooth, and aflbrd on expression a

good lain}) oil. The flour obtained l'n»in tliem is frequently used

in Norway and Gothland for edible purposes, and when mixed with

wheat or rye makes a healthful food. Witli us the Spurrey is con-

sidered only a pernicious weed, found in grain fields and cultivated

grounds.

22. Cari-et M'eed—MnUwjn verticillnia. Annunl. Stem prostrate, branching in all

directions, forming patches a foot or more in diameter. Leaves spatulate, clustered in
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whorls at the joints, about an inch long. Flowers small, white, in the axils of the

leaves, forming little clusters.

A weed introduced from the South. Frequently troublesome in

sandy soil.

Order 7. PURSLANES—Portulacace^. Plants of this order

grow mostly in arid or dry situations. They possess no remark-

able properties.

23. Common Purslane—Portulaca oleracea. Annual. jStem six to fifteen inches long,

prostrate, fleshy, smooth and branching, reddish. Leaves Qeshy , about one inch long,

wedge-shaped. Flowers small, yellow.

Common Pueslane.

This is one of the most common and pernicious of garden

weeds. It is doubtless a naturalized stranger with us, thought

to have been introduced from Europe. It is considered native

west of the Mississippi. The name purslane comes from an

old French name for the plant, pourcellaine. The specific name

oleracea, is derived from the Latin olus, a pot herb, indicating that

the plant was formerly used as food. It is even now used as such

by some people. The purslane is very tenacious of life, con-

tinuing to grow even after having been kept between papers for

weeks. This makes the plant very diflScult to eradicate, for the

stems, if not removed from the ground, will quickly take root again.
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Order 8. MALLOWS—Malvace^. This family is most abun-

dant in the tropics. The important and well known Cotton plant

is a member of this order. Many of the species from their beauty
are much sought for by florists.

24 COiMMON Mallow—Malva rotundifolia. Perennial. Stem one to three feet long,

prostrate or spreading from a deep root. Leaves one to three inches in diameter, round,

kidnuy-shaped, on very long petioles. Flowers small, nearly white.

Common Mallow.

Naturalized in many places ;
introduced from Europe, Found

about dwellings in waste places, frequently quite troublesome. It

should not be overlooked in the general destruction of weeds.

Order 9. GERANIUMS—Geraniace^. The true Geraniums

are mostly natives of the Northern temperate zones. Species of

this order are found everywhere cultivated as ornamental plants.

The wood-sorrels are noticeable for their sour juice.

25. Balsam-weed—Impatiensfulva. A\so caXXed Celandine a,x\di Jewel-weed. Stem ivio

to four feet high, very smooth, green, at length rather tawny. Leaves two to three inches

long, tawny underneath. Flowers deep orange, sprinkled with numerous brown spots,

loosely panicled at the ends of the branches, hanging gracefully on their slender nodding

atalks. Valves of the pods coiling elastically and scattering the seeds violently when

they burst.

A native of swamps and low grounds, yet frequently abundant

about dwellings in moist rich soil. Its presence greatly mars the

appearance of one's grounds. Tliough not particularly trouble-

some it is of course eradicated by all neat farmers. The mature

capsules, or pods, are a source of amusement to children, as they

burst with considerable force at the slightest touch, whence the

name, touch-^me-not, by which it is sometimes known.
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26. Yellow Wood Sorrel—Oxalis stricta. Roots producing li ng, underground,

branching stolons, which throw up at intervals new plants. Stem three inches to a foot

in height, branching. Leaves divided into three heart-shaped divisions. jF/oit'er*- yellow,

on long stalks.

A very common native plant, found in fields and pastures. The

plant has a pleasant acid taste, and is often eaten by children.

Probably not very troublesome.

Order 10. SUMACKS—ANACARDiACEiE. Mostly natives of the

ti'opics. The plants abound in a resinous juice, which in some

species is very poisonous.
" In several the juice is white and

clammy, and afterwards turns black, and may be used as a var-

nish," (Emerson.) Some species furnish a good indelible ink.

27. Poison Ivy. Poison Oak—Rhiis toxicndendron. Perennial. Stem shrubby, one

to three feet high, climbing by rootlets over rocks' and stumps, or ascending trees.

Leaves divided into three ovate leaflets; these from two to six inches long. Flowers

small, yellowish green, in slender racemose clusters.

HH.
Poison Ivy.

This species is noticed here on account of its being very poison-
ous to many persons, as swollen and blistered hands, &c., have

often borne witness. I notice the following cure for the poison
of this plant in the "

Gardener's Monthly," Vol. XI. (1869) page
248 :

"
Simply bathe the parts affected with hot water, as hot as

can be borne
; keep increasing tlie temperature till it can no
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longer be US 'd without burning. Press a soft towel againet the

parts, so as to absorb the water, and avoid rubbing; then apply

a rather strong solution of strong navy, or plug chewing tobacco,

on the poisoned places, and let it dry. The solution is best when

the water is hot. I have tried it, and have been cured, or very

nearly so, in two days—four days at the most." For another

cure see Boston Pinks. The woodbine {Ampelopsis quinquefolia)

is often mistaken for tliis plant, but the two may be readily dis-

tinguished by observing that a woodbine leaf has five oblong

leaflets, while the leaf of the poison ivy has but three. The

poison ivy "should not only be known to the farmer, but dili-

gently expelled from his premises," {Darlington.)

Order 11. LEGUMINOUS PLANTS — Leguminos^. The

members of this family are very generally distributed throughout

the world. It numbers about 6500 species. It is one of the most

important orders, whether we regard the beauty or the utility of

the species embraced in it. Among the more useful plants may
be mentioned, peas, beans, clover and lucerne. Many species are

important in medicine. Indigo is obtained from one species.

28. Rabbit-foot or Stose Clover— Trifolium arvmse. Annual. iS/fm two to ten inchea

high, much branched. Leaves composed of three narrow leaflets, on shirt, hairy stalks.

Flowers in oblong or cylindrical heads, which become very soft, silky and of a grayish or

redish color.

A naturalized species from Europe, frequent in dry, barren soil.

"Its presence is a pretty sure indication of a thin soil, and neg-

lected agriculture ;
and the appropriate remedy is to improve

both."— {Darlington.)

Order 12. ROSEWORTS—Rosace.-e. Another largo and im-

portant family, producing many valuable fruits, and many plants

cultivated for ornament. It numbers about one thousand species.

29. Water Ave.ns. Chocolate— Gram rivale. Boot perennial, j..iritod, about six

inches long. Stem twelve to eighteen inches high, somewhat hairy. Rarlkal liaves in-

terruptedly pinnate, four to six inches long, terminal leaflet large, roundish and lobed.

5«e7n-/''<iue»- in three segments. /'/ou)«-« nodding, yellowish purple, petals veined. Carpels

in a stalked head, very hairy.

Quite common in meadows and low grounds. The wlmle plant

is purplish in color. The dried roots have an astringent and bit-

terish taste, and as a domestic medicine are used in diarrhoea, and

dyspepsia. They are also sometimes used as a substitute for

coflee.
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30. PoTENTiLLA—Potentilla Norvegica. Annual. Stem one to three feet high, rather

coarse and stout. Leaves in three divisions. Flowers numerous, yellow, petals soon

falling o£f.

A coarse native plant, very common in pastures, waste places

about dwellings, and in well cultivated grass lands. Not trouble^

some.

31. FiVE-FiNGER CiNQUEFOiL—Potentilla Canadensis. Root perennial. Stem six to

twenty inches long, slender, producing runners. Leaves in five divisions, like a hand;

divisions one to three inches long. Flowers yellow.

A worthless native plant, common in dry, gravelly fields and

pastures. Its prevalence in grass lands is indicative of poor soil

and neglected agriculture.
" Some land when kept as pasture

fields seem to have an almost incurable tendency to lose the

valuable grasses, and to become speedily overrun with Cinquefoil.

Lime and manure, however, will work wonders in the worst of

soils .

' '—
( Darlington. )

32. Silvery Cinqdefoil—Potentilla argentea. Perennial. Stem procumbent or as-

cending, with white-woolly, slender branches. Leaves in five divisions, which are about

half an inch long, green above, white with silvery wool beneath. Flowers small, yel-

low; petals soon falling off.

This native herb is common in dry, sterile fields and pastures.

A worthless and harmless weed, of much the same character as

the preceding.

Order 13. ONAGRADS—Onagrace^. None of the species

are of any agricultural importance. The Fuchsia and Clarkia are

cultivated for ornament.

33. Fire-Weed. Willow-Herb—Epilobium awjustifolium. Perennial. Stem four to

BIX feet high. Leaves two to five inches long, with purple veins. Flowers numerous,

pink-purple, very showy.

A native species found on low waste grounds, and especially on

newly cleared land where it has been burnt over. I do not know

that it is at all troublesome.

34. Common Evening Primrose— Qinuthera biennis. Annual or perennial. Stem

erect, two to five feet high, stout. Leaves three to six inches long. Flowers numerous,

quite large and showy; yellow.

A coarse native herb of variable appearance, producing several

well marked varieties, as the Oenothera b. var. grandiflora, which

is sometimes tolerated in and about flower gardens. The evening

primrose is a conspicuous and rather common weed in fields and

by the roadside. Small evening primrose {(E. pumila,) is a small

half-erect species with a slender stem six to ten inches long, and

small flowers. It is abundant in pastures and grass lands.
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Order 14. IIOUSE-LEEKS—Crassulace^. An order of no

particular importance.

35. LiVE-FOK-EVER, GARDEN Orpine—Sedum Tebphium. Perennial, Stem two feet

high, stout, very leafy. Leaves oval, thick and fleshy. Flowers dark purplish, in dense

terminal leafy clusters.

This partly naturalized plant from Europe is a very troublesome

weed when it has once got a firm foothold in gardens or fields.

It is very difficult to eradicate, and quite injurious to the growth
of valuable crops. Unchecked, it spreads rapidly. Often it is

introduced into gardens for its showy flowers and oddity of appear-

ance
;
but whoever does this has to pay pretty dear for his whistle,

for it is quite sure to cause much labor to keep it within bounds.

The herb is so tenacious of life, that even after beiug severed from

the root it will continue to grow and blossom for weeks, if kept in

a shady place. It should be eradicated, roots and all, before it

matures its seeds
;
otherwise it will remain in the soil and soon be

as troublesome as ever.

36. Ditch Stone-Crop—Penthorum sedoides. Perennial, Ste7n ten to eighteen inches

high, with a few short branches. Leaves two to three inches long, narrow. Flowers

greenish, placed on the upper side of several spreading branches.

A homely native weed, common everywhere in ditches and moist

places. Unlike the Live-for-ever, this plant is not fleshy.

Order 15. UMBELWORTS—Umbellifer^. A large and well

defined order, chiefly natives of the cooler portions of the globe,

very few species being found within the tropics. Many of the

Umbellifera3 are poisonous or have narcotic properties. Among
these we may mention the Gonium maculatam, presently to be

described, Cicuta maculala, and jElhusa cynapium. Among the

useful members of this order we might name the carrot, parsnip,

celery 3Lnd j)arsleij.
" Some medicinal gums are furnished by this

order, such as Asafoetida, Galbanum and Ammoniac."— [Dar-

lington.)

37. Common Carrot. Wild Carrot—Dnucus cnmta. Root spindle-shaped, biennial.

Stem two to three feet high, striate, branching. Leaves numerous, pale green, cut into

many smull leaflets. Fluwrrs white or cream color, with one dark purple, abortive flower

in the centre of each little umblo.

The coiniiiDii garden carrot, Dancus carota, var. saliva of De

Gandolle, is tlie cultivated form of our wild carrot, sometimes

troublesome on clayey loam in {iclds and by the roadside, where it

has been allowed to become established; indicating a "careless,
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slovenly farmer." It is a partially naturalized lierb from Europe;

spreads rapidly and should be diligently eradicated before it

matures its seed. The flowers, which appear during July and

August, are arranged in slightly convex umbels. When in fruit

these are dense and deeply concave, much resembling a bird's nest,

"lu case of snow, with a smooth surface crust, the mature umbles

break off and are driven by the winds to a great distance, and thus

annoy an extensive district."—{Darlington.)

38. CoMsroN Wild Parsnip—Pastinica saliva. Root biennial, spindle shaped, large
and fleshy. Stem three to five feet high, stout, hollow, branched. Leaves much dis-

sected. Flowers yellow, in large terminal umbels. Fruit thin or very flatly compressed
on the hack, with a thio single winged margin,

A well known homely weed, common in waste places and by
the roadside. Tlie root of the parsnip in its wild state is much
smaller than when cultivated, of a hard texture, acrid and poison-

ous, and is by no means edible. It is an unsightly and often

troublesome weed, and should be carefully eradicated.

3D. Great Angelica—Life of Man—Archnngelica atropurpurea. Root perennial, large
and fleshy. Stem four to six feet high, furrowed, smooth, hollow, sometimes dark purple.
Leaves very large, one to three feet wide, two to three ternately compound; leaflets

toothed, terminal one, sometimes three lobed. Leaf stalks (petioles) largo, with mnch
inflated sheaths at the base. P/owers greenish-white, arranged in large spherical umbles,
which are six to eight inches in diameter.

This is an exceedingly large and coarse looking native herb,

often found in low meadows and by the wayside, in moist rich soil,

especially along the banks of streams. It is native from New
England to Pennsylvania, Wisconsin and northward. The root is

held in some repute as a domestic medicine. The presence of this

weed gives one's grass lands a slovenly appearance. Proper cul-

tivation and drainage will quickly exterminate it.

40. Poison Hemlock—Conium Mamlntum. Root biennial, spindle-shaped, whitish

and fleshy. Stem two to seven feet high, round and hollow, streaked with green and

yellow, and often spotted with dark purple. Flowers small, white, in terminal umbels.

"This foreigner is partially naturalized in many places, and

being a powerful narcotic poison, it ought to be known by every

person on whose premises it may occur. The plant, when bruised,
emits a disagreeable odor. It is supposed to be the herb with

which the ancient Greeks put their philosophers and statesmen to

death, when they got tired of them. An extract prepared from

this plant was formerly used for the treatment of scrofula and

malignant tumors, but it is now believed that the only benefit, if

any, derived from it was that of a palliative anodyne."
—

{Darling-
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ton's American Weeds and Useful Plants.) The poison hemlock

grows only in waste and uncultivated fields, especially meadows,
and ditches near towns. It is easily destroyed by cultivating the

ground for a season, or by cutting the stems just before seeding.

41. Cauaway— Cariim carui. Well known plant, needs no description.

Caraway seeds have a pleasant odor, and a warm aromatic

flavor, and are much used in seed cakes. The plant often spreads,

becoming quite a troublesome weed. It should be carefully kept
within bounds.

Ordek 16. GINSENGS—Araluce^. This family is repre-

sented in the Eastern States only by the genus Aralia. The

European Ivy—Hedera Helix—cultivated here for ornament, is a

member of this order. Some of the species possess well known
medicinal properties, viz., spikenard, sarsaparilla and ginseng.

42. Bristly Sarsaparilla. Wild Elder—Aralia hixpida. Perennial. Stem one

to three feet high, shrubby at the base, and covered with stiff prickles; herbaceous

above', much branched. Leaves with numerous leaflets, ending in a long point. Flowers

greenish in simple globose umbels. Fruit of dark colored nauseous berries.

A native plant, common along the borders of fields, and around

stumps and stone heaps. The dark purple or black berries are

about the size of peas, and have a sickening sweetish taste. The
whole plant has a rather disagreeable smell. It is probably not

very troublesome, yet no neat farmer will tolerate it.

DIVISION II. The petals of the corolla more of less

UNITED—Monopetalous.

Order U. MADDERWORTS— Rdbiace^. " A very large

family, the greater part, and all its most important plants (such
as the cofiee and Peruvian bark trees,) tropical."

—
{Gray.) "The

madder, one of the most important dyes, is furnished by the root

of Ituhia tinctoria. * * * Coflee is the hard albumen of the

seeds of Goffea arabica, a tree of moderate size, Avith a light

brown trunk, and a conical-shaped head. Leaves shining, light

green. Flowers white, fragrant. The berries are black when

ripe. Colfee is said to have been used in Ethiopia from time

immemorial. In Paris and London it seems to have been in gen-
eral use earlier than the year seventeen hundred."—

( Wood.)

43. Bluets Innoce:*ce—Houxtonia cnrulca. Biennial. Stems throe to five inches

high, slender. Leaves about half an inch long, oblung. Flowers light blue, fading to

white, with a yellowish centre.
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A pretty little native, frequently very abundant in dry sterile

fields and by the roadsides. In May we have seen barren fields

literally white with the small but showy flowers of the Houstonia.

It generally forms patches of greater or less extent. Good culti-

vation will soon eradicate it.

Order 18. COMPOSITES. — SUN-FLOWERS. — ASTER-
WORTS—CoMPOSiTiE. A brief description of this truly Royal

Family of plants will greatly abridge the specific descriptions.

Mostly herbs. Leaves never truly compound. Flowers few to many, crowded on a coni-

ponnd receptacle, into a close head, surrounded by numerous leaflets or scales, forming

an involucre. The separate flowers are often furnished with bracelets {chaff or paleas).

The limb or border of the calyx is divided into bristles, hairs, or scales {pappus). The

Corolla is either tubular and five lobed or strap-shapeJ and five toothed.

This vast family comprises about a tenth part of all flowering

plants ; numbering about one thousand genera and nine thousand

species. The whole family may be known at a glance by their

capitate (arranged in heads) flowers and united anthers. The

flowers are either polygamous, monoecious, dioecious, or all perfect.

The plants of this family are diffused throughout the world.

According to Humboldt, they constitute about one-seventh of the

flowering plants of Germany ; one-eighth of France
;
one-fifteenth

of Lapland; one-sixth of North America (north of Mexico); and

one-half of Tropical America. All the composite plants of the

temperate regions are herbaceous, while towards the tropics they

gradually become shrubs and even trees. "A bitter astringent

principle pervades the whole order; which in some species is tonic,

as in Chamomile, the Boneset or Thoroughworl; in others combined

with mucilage, so that they are demulcent as well as tonic, viz :

Elecampane {Inula ffelenium) and Colt's-foot (Tussilago Fa7'fara);

in others aromatic and extremely bitter (as Wormwood and all

species of ^r/emma); sometimes accompanied by acrid qualities

{Tansy and May-weed), the bruised fresh herbage of which blisters

the skin. The species of Liatris (Button Snakeroot or Blazing-

Star), which abound in terebinthine juice, are among the reputed
remedies for the bites of serpents ;

so are some species of llikania

in Central America. The juice of Silphium and of some sunflowers

is resinous. The leaves of Solidago odora, which owe their pleas-

ant anisate fragrance to a peculiar volatile oil, are infused as a

substitute for tea. From the seeds of sunflower, and several other

plants of the order, a bland oil is expressed. The tubers of Heli-
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anihus iuherosus are eaten under the name of Jerusalem artichokes;

Girasola, the Italian name for sunflower, having become angli-
cized into Jerusalem. True artichokes are the fleshy receptacle
and imbicated scales of Cynara Scohjmus. The flowers of Carlha-

mus tinctorius, often called Saffron, yield a yellow dye', much
inferior in quality to true saffron. The Liguliflorai, or Cichoracese,
all have milky juice, which is narcotic, and has been employed as

a substitute for opium. The bland young leaves of the garden
Lettuce are a common salad. The roasted roots of the Wild Suc-

cory ( Cichorium Intyhus), are extensively used to adulterate coffee;
and the roots of some species of Tragopogon (Salsify, Oyster-jjlant)
and >Sc'or20«era are well known esculents."—{Gray.) When the

heads have the outer flowers strap-shaped or ligutate, and the

middle flowers tubular they are called radiate, when all the flowers

are tubular the head is called discoid. As has been said, the scales

which grow upon the receptacle, among the flowers, are called

chaff; when destitute of these the receptacle is naked.

44. Iron-weed— Veronia JSovdmacensis. Perennial. Stem ivio io six feet high, red-

dish, becoming firm and woody with age. Leaves three to seven inches long, nunie'rous,

somewhat tough and leather-liiie. Flowers dark purple, in discoid heads. Involucre

shorter than the flowers, the inner scales longest. Receptacle naked. Pappus of many
capillary bristles.

This plant is probably most abundant near the seashore. Dar-

lington says in his valuable little work, edited by Prof- Thurber,
that this plant is quite common in moist low grounds and along
fence rows. From its worthless character and coarse hard stem
it is justly regarded as an obnoxious weed. "The root of this

must be cut like the Canada thistle before the flowering season in

spring, or the danger will be imminent of its overrunning the

whole area in a short period by means of its floating seeds."

45. Thoroughwokt—Eupatorium perfuliatum. This well known
plant is frequently so abundant in wet meadows and low grounds
as to be considered an objectionable weed. Its presence is rather

an indication of a careless farmer. The medicinal properties of

the plant arc well known in domestic medicine. Purple boneset,
also known as trumpet weed and joe-pie, is found in similar situa-

tions as thoroughwort. It is a stouter plant, with light purple
flowers and large leaves in whorls of three to five at the joints.

46. Asters. The genus is characterized as follows: Heads radiate, many-flowered.
Scales of the involucre, more or less imbricated, usually with herbaceous or leafliko tips
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Receptacle flat, with littlo pits or cells like a honeycomb (alveolate.) Pappus of capil-

lary bristles.

Mostly perennials ; flowering' in autumn, with white, purple, or

blue rays, and yellow disk flowers. Frost weed, Aster puniceus,
is a native plant, growing in swales and meadows. It has a stout

and much branched stem, four to six feet high ;
the branches,

especially on the sunny side, generally dark purplish ;
the flowers

are abundant and showy, with blue rays. It is called frost weed
from the fact that it is often seen in full bloom after severe frosts.

There are about twenty species of Asters known to be natives of

Maine. Many of these are merely worthless weeds, abundant in

thin sterile soil, and may be readily eradicated by cultivation
;

while many others are well worth introducing into flower gardens
for their beauty.

47. Horse-weed. Butter-weed—Erigeron Canadense. Annual. Stem six inches to

five feet high. Leaves narrow, one to three inches long. Heads very numerous, small.

Rays inconspicuous. Flowers white.

A native plant common in pastures and waste places, worthless

and comparatively harmless. "
It has disseminated itself more or

less abundantly all over our country, and it is said all over Europe.
* *« * Good farming is the mode for smothering out such intru-

ders."
'—

( Darlington. )

48. Daisy.-Fleabane—Erigeron strigosum. A well known bien-

nial weed with rather small heads, furnished with numerous narrow,

white rays. Common in grassy fields and by the roadside. The

fleabane is particularly abundant in the first crop of upland
meadows after a series of grain crops. Formerly the fleabane had

the reputation of expelling fleas and insects by its smell. The-

Daisy-Fleabane or Sweet Scabious {Erigeron annuum), is found

common with E. strigosum. They are both equally worthless and

unwelcome weeds.

49. GoLDENBODS— Solidago. Perennial herbs. Stems erect, generally branching near

the top. ieaues alternate. Heads few to many flowered, interminal or axillary racemes.

FloiOers, with one exception, yellow. Ray-florets few, pistillate ; dish-florrts tubular and

perfect.

The genus Solidago is very large, affording many worthless

weeds. They bloom from August to October, and are the charac-

teristic flowers of autumn. The name solidago is derived from the

Latin word solidare, signifying to unite, in allusion to reputed vul-

nerary qualities. S. bicolor is quite a common species, remarkable

for having white or cream-colored rays.

n
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50. Elecampane—Inula Helenium. Root perennial, thick and elongated. Stem stout,

three to six feet high. Radical leaves one to three feet long, ovate, petiolate; stem leaves

smaller, partly clasping the stem. Heads very large, yellow, many flowered, with a

single row of very narrow rays.

A coarse European plant, partly naturalized, common along

road-sides and in pastures. The roots of the Elecampane possess

well known medicinal properties, and are thought to be beneficial

in Dyspepsia an,d Chronic Catarrh. The presence of this plant

gives to one's premises a very slovenly appearance.

51. Bitter-weed.-Rag-weed.-Roman Wormwood—Ambrosia arte-

misia^olia. A well known annual plant, with twice pinnalifid

leaves. It is very common in gardens, cultivated grounds, and

waste places. Frequently it springs up in great abundance among
the stubble after a crop of grain.

" If the land be good, the plant

seems to be smothered or choked out the next season by the crop

of clover and timothy."
—

(Darlington.) This plant is sometimes

called Hog-weed. Ambrosia trifida, a coarse native weed, is often

found in waste places.

52. Cocklebub.-Clotbur—Xanthium Strumarium. Annual. Stem two to three feet

high, bristly. Flowers few together, terminal, globular, green. Pistillate flowers in sessile

axillary tufts. Fruit, a hard two-celled bur, nearly an inch long, covered with stiff",

hooked prickles.

A coarse, vile weed, found in barn-yards and waste places. The

burs often adhere to the wool of sheep. It is easily subdued by
-cultivation.

53. Thorny Clotbur—Xanthium spinosum. Annual. Stem one to thrso feet high, with

slender, yellow, three-parted spines at the base of the leaves. Leaves one to three in-

ches long, white-downy beneath. Sterile flowers in the upper axils of the leaves, fertile

in the lower.

This plant is said to be found in this State, probably in the

-Southern part, and not far from the sea-shore. Darlington, in

speaking of this plant says: "It may frequently be seen along the

sidewalks and waste places in the suburbs of some of our northern

seaport towns, and is a vile nuisance wherever found. I have

understood that the authorities of one of our cities, a few years

since, enacted an ordinance against the plant, in which enactment

it was denounced by the name of the Canada Thistle ! The mis-

nomer probably did not impair the efficiency of the ordinance; yet

I cannot help thinking it would be decidedly preferable that both

lawgivers and farmers should avoid confounding objects which are

essentially distinct, and learn to designate even weeds by their

proper names." Like most introduced plants, this intruder is
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steadily advancing inland, especially toT^ards the west
;
but it is

hoped "that all good cultivators will see that he does not reside

long enough with them to be able to get his naturalization papers."

Thornt Clotbuh.

54. Cone-flower.-" NiGGEK Heads."-Yellow-weed— /JurfJecfaa hirta. Perennial?

Stem simple or branched from the base, one to four feet high. Leaves two to three in-

ches long. Heads large and showy. Dis/t-flowers dark purple. Rays twelve to fifteen,

bright yellow. Receptacle conical.

Not many years ago this plant was almost unknown in this

State, but within a few years it has become very abundant in our

grass lands. Each succeeding season it seems to be more preva-
lent than the one previous. It is a more villainous plant than the

white-weed, for the more the ground is cultivated the more abun-

dant it will be. Last season we saw a grass field under good cul-

tivation, just yellow with the showy flowers of t"he cone flower.

This plant was introduced in grass seed from the West.

55. Jerusalkm Artichoke. Common Artichoke— Helianthtis tuberosus. Root, bear-

ing oblong tubers, perennial. Stem four to six feet high, stout, and clothed with stiff

hairs. Leaves four to seven inches long. Heads rather large, with yellow rays.

The artichoke is a native of Brazil, introduced to this country
for its fleshy tubers, which were pickled and used as a condiment.
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The tubers when cooked form a good substitute for potatoes, and

are by some preferred. Many animals eat them with avidity, and

they are especially recommended for sheep.
—{Penny Ency.) In

the Report of the Secretary of the Maine Board of Agriculture

for 1866, the Jerusalem artichoke is suggested as worthy atten-

tion in some cases as a cheap and profitable farm crop for feeding

stock. The plant is frequently troublesome about old gardens,

where it was formerly cultivated. When once established it is

very difficult to eradicate, as any one of the many tubers will

continue the plant.

56. Common Beggar-ticks. Bur Marigold— Biclens frondosa.

Hardly needs a special description. It is a disagreeable weed,

very common about barns and in moist, rich, cultivated grounds.

The flat seeds are furnished with two barbed awns, and are the

cause of much annoyance, for they adhere to the clothing with

great tenacity, and to the fleeces of sheep. The seeds are thus

carried from jDlace to place. B. chrysanthemoides has large bright

yellow rays, and is the species found common in low wet meadows

and ditches. As these plants are both annuals, they would soon

be exterminated if not allowed to go to seed.

57. May-weed. Fetid Chamomile. Dog's Fennel— Maruta Cotula. Annnal. Stem

much branched, six to fifteen inches high. Leaves divided into a multitude of narrow

segments. Rays white, at first spreading horizontally, but finally turning back towards

the stem, reflexed. Disk florets yellow.

A strong scented weed, very common in hard dry soils, by the

roadside, and in yards. Though very nauseous, the May-weed is

sometimes employed as a substitute for chamomile. Linnseus says

"it is grateful to toads, drives away fleas, and is annoying to

flies." The plant was originally introduced from Europe. Eradi-

cated by thorough cultivation.

58. Common Yaruow. Milfoil. Snekzewort—Achillea Millefolium. Root creeping,

with smooth, reddish, subterraneous shoots, perennial Stem erect, about a foot high.

Leaves twice pinnatiCd, the divisions very narrow, toothed, pointed. Heads numerous,

small, arranged in a dense flat-topped cluster. Ra(js short, whito. Dish florets whitish.

A thoroughly naturalized plant from Europe, having rather an

agreeable taste and smell. On account of its creeping roots it is

generally considered a " bad weed," yet it has been recommended

for cultivation by some English writers. Its nutritive properties

are, however, much inferior to tliose of some other plants, equally

adapted to light soil. An ointment made from the leaves of the

yarrow is recommended for the scab in sheep.
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59. Ox-Ete Daisy. White-weed—Leucanthemum vulgare. Root branched, tough,

and woody, with many fibres, perennial. Stem one two two feet high, often several

stalks from the same root. Flowers in large, showy heads. Rays white. Disk flowers

yellow.

This almost omnipresent weed was quite rare thirty years ago.
"
It is a positive injury to any soil, and any location. The richer

the land the less apparent damage ;
while a farm that is naturally

cold and poor is decreased in value by its presence and growth
at least twenty per centJ'

" Dried daisies for fodder are about as

nutritious as an equal quantity of fine brush. Pity the sorrows of

the poor animal that is compelled to subsist on daisy hay !"—
{Todd.) "The seeds are very tenacious of life, and will germin-

ate after passing through the stomach of an animal. Various

means have been suggested for destroying it, one of which is to

feed it down by sheep. But this is never to be recommended, as

the sheep will grow poor upon it, and more will thus be lost than

will be gained by ridding pastures and fields of the weed. Thor-

ough cultivation is the only thing that will completely eradicate

it, which can be given as follows : The first year plow the sod

thoroughly, plant with corn, hoe and cultivate well once a week.

The next year sow and plow in two crops of buckwheat, and on

the third year manure well and plant corn again, then again two

crops of buckwheat for two years more. This will completely

exterminate the daisies, and the land will be left in excellent con.

dition."—{3fr. S. L. Boai^dman.) The number of seeds which a

single root of the ox-eye produces is immense. In one head over

four hundred seeds have actually been counted. There are from

fifty to four or five hundred heads from one root. Estimating the

number of seeds in a head to be two hundred, and the number of

heads to a plant to be seventy-five, we have fifteen thousand seeds

as the product of a single root. These, as well as the seeds of

many other pernicious intruders, are often introduced into one's

fields in the grass seed. It is therefore quite important that far-

mers should be able to tell foul seed, and thus avoid much trouble.
" The white daisy has a seed considerably larger than timothy

seed, shaped somewhat like the seed of a carrot, but smooth and

destitute of fuzz. Its color is light drab and brown, in parallel

stripes, running from one end of the seed to the other. When
once known it is easily detected."—{J. J. Thomas.)

60. Common Tansey— Tanacetum vulgare. A coarse, ill-smelling

plant, too well known to need describing. Partially naturalized
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from Europe. Escaped from cultivation, assuming the character

of a weed in many places. It was formerly much cultivated for

its aromatic and tonic qualities.

61. Poverty-weed—Everlasting— Gnaphalium decurrens. Perennial. Stem woolly,

stout, one to two feet high, branched. Leaven linear-lanceolate, sessile, with the two

edges continued down the stem (decurrent). Jfeads numerous. Ffcwer* whitish . Rays

none.

A native, homely weed, common in pastures and by the wayside.

G. polycephalum, is an annual, common with the last
;
the leaves

are not decurrent, and the plant has a strong agreeable odor. G.

uliginosum, or Low cud-weed, is a small spreading species, covered

with whitish down, common in moist ditches and low grounds by

the roadsides. Root annual.

62. Everlasting—Pearly Everlasting—Antennaria margaritacea. Perennial. Stem

one to two feet high, leafy, clothed with white and cotton-like down. Leaves very nar-

row, taper-pointed. Heads many flowered, surrounded with numerous pearly-white and

opaque scales. Flowers yellowish.
• Rays none.

This plant is very abundant in dry pastures and by the roadsides.

It is collected for winter boquets, for the flowers are fadeless, or,

as the name implies, everlasting. Plantain-leaved Everlasting or

MoDSE-EAB, is a smaller species, flowering in early spring ;
common

on sterile knolls in pastures and fields. The heads are somewhat

fragrant, and have a peculiar taste, thought by some to resemble

that of brown-bread.

63. Fire-weed—Erechthites hieracifolia. Annual. (S^cto one to six feet high, grooved,

succulent and tender when young. Leaves three to eight inches long, toothed. Heads

numerous, many flowered. Rays none.

This plant is almost always abundant in newly cleared districts,

especially where the ground has been burned over, whence the

name fire-weed. When bruised the plant exhales a strong and

disagreeable odor.

64. Golden Ragwort—Squaw-weed—Senccio aureus. Root perennial. Stevn one to

two feet high, branched, striate. Leaves one to three inches long, varying in form on the

different varieties; petioles, or leaf-stalks of the radical leaves one to seven inches long;

stem leaves sessile or partly clasping. Heads many flowered, with yellow rays.

The Golden rag-wort is often found in abundance in low meadows.

It is a worthless though probably not a troublesome weed. There

are many varieties.

65. Common Thistle— Cirsium lanceolatum. Altogether too com-

mon to need a description. Tlio flowers are purple in erect terminal

heads which are about an inch in diameter. The plant is sometimes

called Bull Thistle. It is an introduced plant from Europe, very
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common by the roadsides and in pastures. The seeds, if aHowed

to mature, are disseminated far and wide by the winds. "
During-

the first year of its growth a cut with the hoe, or a table spoonful

of salt applied to the crown of the plant will destroy it." {Ameri'
can Agriculturist.) It is biennial, and produced only from seed.

6G. Canada Thistle—Cursed T.— Cirsium arvense. Rhizoma or root-stalk perennial,

creeping horizontally six inches to six feet below the surface of the ground, and sending

np numerous erect branches. Stem one to three feet high, slender and smoothish,

branched above. Leaves oblong or lancelot, prickly-margined. Heads much smaller

than the preceding, numerous. Flowers rose purple.

This is no doubt the worst weed with which the farmer has to

contend, and like most of our troublesome weeds, was brought
from Europe. About two hundred years ago a Scotchman brought
some of the seeds to Canada, and sowed them in his g-arden ;

in

due time some seeds were blown by the winds to his neighbors'

lands, where they took root, and now "it is a pest, decreasing
the annual products, when abundant, from twenty-five to fifty per
cent." It delights in a rich soil, but will grow in almost any if

not too wet. The following mode of eradication is taken from

ol. Ill, page 101, of the "Illustrated Annual Register of Rural

Affairs,^' by J. J. Thomas, " The roots cannot live unless they

breathe through their lungs, the leaves. Keep the portion of the

plants above ground from growing, and the whole patch may be

destroyed in a single year. This may be accomplished in several

ways. Small patches may be smothered by covering with boards,

closing the joints with a second layer, to prevent a single plant

from finding its way through. Sawdust, tan, or straw will accom-

plish the same end if laid on thick enough. If a single plant,

however, escapes, it will sustain life in a portion of the roots.

Another way is to cut the plants off daily even with the surface

of the ground, so that not a single leaf can grow. The best way
for common practice is to plow them under, and continue the

plowing often enough to keep them smothered. If well and

deeply done, once a month will answer the purpose. This mode

succeeds best on heavy or clayey soils, which do not permit the

thistles to find their way readily upwards. But even on such

soils, the work must be very carefully performed, for if a portfon

of the weeds are but partly covered, they cannot be.destroj^ed.

On gravelly and other porous soils it is more difficult to destroy

them by plowing. The operation must therefore be more frequent

on such soils, and greater care taken to do it deeply, and in the
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most thorough manner." It is a law in France, and a most excel-

lent one it is too, that a man may sue his neighbor who neglects

to destroy the thistles on his grounds at the proper season, or he

may hire it done at the other's expense. It is hoped that some

such law will be passed here, and rigorously enforced. We have

a few other species of thistle, but none of much importance com-

pared with the above.

67. Common Burdock—Lappa officinalis, var. major. Root long and thick, biennial.

Stem two to four feet high, stout and much branched. Leaves of the root one to two feet

long, of a triangular shape, and light green color; stem leaves smaller, and more or less

ovate. Livjlucre 6ca.\e& coriaceous at the base, tipped with a spreading awl-shaped, hook-

pointed appendage. Flowers purple.

A coarse homely weed, common in waste ground, by waysides,

and among rubbish. The herbage is very bitter, and the bruised

leaves are sometimes applied by nurses to the soles of the feet in

hysterics. The large, so called, burs of this plant often become

entangled in the wool of sheep, hair of horses and cattle, and in

the clothing. The burdock is easily eradicated by cutting off the

root a few inches below the surface of the ground. This should be

done just before the flower buds form.

68. Succory or CiCHOur— Cichoriumhityhus. i2oo< perennial, long and tapering. Stem

two to three feet high, much branched. Radical leaves four to ten inches long, numerous.

Heads few-flowered. Flowers and rays bright blue or varying to purple.

A well known plant, becoming quite common in some parts of

this State. It is a native of Europe, and is extensively cultivated

in Belgium, Holland and Germany. It is recommended to be cul-

tivated as a forage plant by some of our trans-Atlantic agricultural

writers. But it imparts a bad taste to the milk of cows fed upon

it; which of course is a great drawback to its cultivation. The

dried root is often used as a substitute for coffee. True lovers of

the beverage, however, will not be likely to substitute it for the

genuine article.

69. Hawkuit.-Fall Dandelio.v—Leontodon autumnale. Perennial. Acaulesccnt. Leaves

more or less toothed, spreading, about six inches long. Flower stalk {scape) six to eigh-

teen inches high, hollow, much thickened near the flowers. Heads yellow, about one

inch in diameter, much resembling the Common Dandelion.

^n introduced plant, common in many parts of the State, found

by the roadsides, and in grass plots. The blossoms begin to appear
in June and continue until the frosts.

70. Common Dandkliox — Taraxacum Dens-leonis. Too well

known to need describing. The dandelion is an indigenous peren-
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nial plant, common in door yards, by the roadsides, in fields and

in pastures. The root is long and tapering, full of milky juice, and

quite difficult to exterminate
;

it is employed medicinally, and is

frequently used as a substitute for, or to mix with coffee. The

leaves and flower buds are used for greens ;
for this purpose it

would be much better to cultivate the plants in the garden. The

name dandelion is a corruption of the French name dent de leon,

or lion's tooth. The seeds are furnished with copious hairs—the

persistent pappus
—which enable them to be carried to a great

distance by the winds. To exterminate the dandelion it is neces-

sary to cultivate the soil well, with three or four years rotation of

carops.

71. Wild Lettuce—Lactuca Canadensis Biennial. Stem two to nine feet high, thick

and hollow, leafy, smooth, often purple. Leaves deeply cut and toothed, three to eight

inches long, the upper ones narrow, entire. Heads very numerous. Florets yellow,

varying to purplish.

A coarse rank weed, common in rich damp soil along the bor-

ders of fields and thickets. A thick milky juice exudes from the

stem when broken. It is often known by the name of Milk-weed.

For its extermination, allow none of it to go to seed.

72. Common Sow-Thistle—Sonchus oleraceus. Annual. Stem one to three feet high,

hollow, tender. Leaves three to eight inches long—lower ones deeply cut with spiny

teeth, on short stalks—upper ones clasping the stem. Involucre dilated at base. Flowers

yeL'ow.

This introduced plant is quite common in some sections, growing
in gardens, waste grounds, and among rubbish. The juice is milky

and bitter. In England the leaves are often eaten with other culi-

nary herbs
;
and the roots have sometimes been made into bread.

Order 19. LOBELIADS—Lobeliace^. A small family of about

tliree hundred and seventy-five species, which are all more or less

poisonous. The Cardinal-flower {Lobelia cardinalis) is one of the

most beautiful native plants.

73. Indian Tobacco—Eye Bright—Puke-weed—Lobelia inflata. Annual. Stem ten

to eighteen inches high, much branched, clothed with spreading hairs, and very tough.

Leaves one to three inches long, ovate or oblong in form. Flowers rather inconspicuous,

pale blue. Pod much inflated.

A native plant, common in fields, and woods, and by the ro'ad-

sides. The plant is acrid and poisonous, but is used by so called

"botanical doctors." When employed in medicine it should be

used with great caution. It has been surmised by some persons

that this plant caused the ptyalism or "slabbering" of horses. This
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Bupposition, however, is doubted by g-ood authority, for the horse

is remarkable for the care and skill with which it selects its food.

Order 20. PLANTAINS—PLANTAGiNACEiE. Mostly acaulescent

herbs, with no important properties.

74. Common Plantain—Way-Bread—Ribwoiit—Plantago Major. Perennial. Stem

none. Leaves three to eight inches long, strongly nerved or ribbed smooth. Scape one

to two feet high. Flowers in a long slender spike, greenish white.

This naturalized foreigner abounds wherever civilized man has

settled, growing along his footpaths and around his dwellings.
It is also very apt to spread and become very troublesome in grass
fields. Vast numbers of the seeds are devoured by small birds.

The bruised leaves are much used for dressing sores and blisters,

like that produced by 2^oison ivy. Plantago lanceolata, rib-grass,

has long narrow leaves, and is quite common in grass fields and

pastures. This species is frequently allowed to grow and even

encouraged as a forage plant ;
but this is by no means profitable.

They may both be eradicated by cutting off the root beneath the

surface, or by a rotation of crops.

Order 21. FIGWORTS— Scrofulariace.e, A large family,

numbering about 1800 species, very generally distributed through-
out the world,

" from the equator to the regions of perpetual

frost.'' The snap dragon, musk plant, and fox-glove, with many
others, are cultivated in gardens. We have three species notice-

able as weeds.

75. Common Mullein— Verhascum Thapsus. A well-known plant

with a stout, woolly stem, and yellow flowers, in a long dense

spike. The plant is annual, and spreads only by seed. It is often

very abundant in dry pastures and bj' the roadside. It is some-

times seen in the grass fields of careless farmers. It can only be

kept in subjection by a careful eradication while young.
" If

neglected, the soil becomes so full of seeds that the young plants

will be found springing up in great numbers, for a long succession

of years."
—

Darlington.

76. Toad Flax—Butter-and-Egqs—Ramsted—Linaria vulgaris. Perennial Stem

one to three feet high, very leafy, with numerous short branches. Flowers in a dense

raceme, yellow, with the pulato of the lower lip bright orange color, furnished with a

long tail or spur.

A showy but pernicious plant, originally from Europe, common

in old fields and by the wayside, escaped from cultivation. Cattle, .
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it is said, will not eat it nor the grass it grows with. The woody
roots creep extensively, and are vei-y tenacious of life, thus making
it very difficult to eradicate. For exterminating

it, J. J. Thomas recommends repeated plowing
and harrowing. Todd says :

" Never let a plant

go to seed. Mow it in pastures and meadows,

and plant Indian corn one year, and sow buck-

wheat the next. This will destroy it."

77. LouSEWORT—Wood BEXoNr—Pedicularis canadensis. Peren-

nial. Stem one foot high, clustered around the root. Leaves three

to six inches long, mo?tly radical. Flowers greenish yellow and

purplish, arranged in a short, dense spike^ Pods fiat, somewhat

Bword-shaped.

This plant we noticed very common in neglected

sandy fields and pastures in Waterville, and it is

probably found in similar situations throughout

the State. The plant may be readily recognized

by its dark reddish brown or purple color, espe-

cially when young. The blossoms appear from

May to July. Easily eradicated by thorough cul-

tivation.
Toad Flax.

Order 22. MINTS—Labiate. Mostly 7ier6s with square stems,

and two-lipped flowers (corollas). It numbers about 2350 species,

chiefly natives of the temperate regions. "Not one species is

poisonous, or even suspicious. Many are cultivated for ornament;

and a large number are well known for their medicinal properties,

as the Horsemint, Peppermint, Pennyt^oyal, Lavender, Sage, Gat-

mint, and Horeliound.

78. Water Horehound—Bugle-weed—Lycopus Virginicus. Perennial. Stem six to

eighteen inches high, obtusely four angled, sides concave. Leaves narrowly oblong,

toothed and short stalked. Flowers minute, in small capitate clusters.

An extremely bitter plant, common in moist shady places, and

in ditches. A variety of Lycopus Europseus is also abundant in

moist soil.

79. American Pennyroyal—Hedeoma pulegioide.t. Annual. Stem about six inches

high, much branched. Leaves oblong-ovate, opposite, on short petioles. Flowers very

email, bluish. '

A well known fragrant herb, native in barren fields and pastures.

Its prevalence in grass lands is a pretty sure indication of a poor

soil or neglected agriculture or both.
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80. CAT5n\T or Catnip—Nepeta cataria. A partially naturalized

plant from Europe, much branched, and clothed with a whitish

down. The flowers are nearly white and dotted with purple ; they
are arranged in spiked clusters, around the stalks at certain dis-

tances. From the fact that cats are exceedingly fond of rolling on

this plant, and chew it with seeming avidity, it has received the

name Ca^-mint or nip. It is considered a somewhat troublesome

weed, and is found common about farm buildings, especially in old

settlements. Another species {Nepeta Glechoma), commonly called

Ground Ivy or Gill-over-the-ground, has procumbent stems, and

kidney-shaped leaves. The flowers are light blue or bluish purple,

generally three together in the axils of the leaves. The ground

ivy makes a very pretty hanging plant. It is quite common in

damp waste grounds near dwellings.

81. Common Self-heal or Heal-all—^Bn^ref/Za vulgaris. Perennial. Stem six inches

to two foet high. Leaves one to three inches long. Flowers violet purple (rarely white),

arranged in a short dense spike, at the top of the stem.

A native plant, which can hardly be ranked with the troublesome

weeds, yet from its abundance in fields and pastures we thought
best to call attention to it. In ancient times it had the reputation

of healing wounds, whence its common name.

82. Ukmp-Nettle— Galeopsis tetrahit. Annual. Stem one to three feet high, much

swollen just below the joints, bristly-hairy. Leaves ovate, hairy on both sides. Flowers

purple or variegated, in dense whorls in the axils of the floral leaves.

A very common and troublesome weed in waste and cultivated

grounds. The teeth of the calyx are tipped stifl" and sharp

spines, which make the plant a very disagreeable thing to handle,

particularly after it has become dry, for these spines are numerous

and almost as bad as those of the Canada Thistle. It is best

destroyed by allowing none to go to seed.

83. MoTDEUWORT—Leonurus Cardiaca. Perennial. Stem three to five feet high, square

with concave sides, much branched. Leaves palmatc-lobed ; upper leaves narrow and

three-cleft. Flowers hairy, purplish, in close whorls in the axils of the leaves.

"A native of Tartary, whence it was first introduced into Europe
and thence to America, ever following the footsteps of civilized

man."—(Wood.) It abounds in cultivated grounds and waste

places, The calyx teeth, like those of the Hemp Nettle, are tipped

wifli sharp spines.
"

It is an utterly worthless weed—unsightly

and disagreeable
—and speedily gives a forlorn appearance to the

premises of the slothful and slovenly farmer."— {^Darlington.)

The Motherwort is well known in domestic medicine.
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Order 23. BINDWEEDS— Convolvulace^. Chiefly herbs,

with trailiiig or twining' stems, numerous species parasitic. The

well known stveet potato, a native of the South, belongs here.

Many species are cultivated for ornament.

84. Rutland Beauty—Hedge Bindweed—Morning Glory— Calysteyia septum. Pe-

rennial. Stem twining six to twelve feet high. Leaves two to four inches long, trian-

gular, halberd-shaped. Flowers large, two inches long, white, or generally tinged with

flesh or rose color.

A rank twining plant, often introduced into yards and gai'dens

for its beauty ;
but soon it becomes a most detestable weed, quite

as troublesome, and as difficult to eradicate as twitch grass or

couch grass, ( Triticum repens. )
It is a native of this State, and

is frequently found along the moist banks of streams and on low

grounds. The white and somewhat fleshy roots creep extensively

like those of twitch-grass. Farmers should try every means to

destroy this plant, as it is very injurious to crops. A method of

eradication similar to that recommended for the extermination of

Girsiuvfi arvense (Canada thistle, on page 263.)

85. Flax Dodder—Cuscuta Epilinum. Annual. Stem thread-like, reddish orange

colored. Leaves, none. Flowers yellowish white, in small, dense clusters.

We are not aware that this curious plant is troublesome, or even

found in this State
;
we will make a few observations, however,

in regard to its habits, so that any one finding the plant may
be able to recognize it. It is a parasite on flax, and does much

injury to that crop in Europe. It is said to be sparingly intro-

duced with flax seed into the Northern United States. Devil's

guts and hell weed are common names for this rascally plant, and

are also applied to the next.

86. The American Cuscuta, Dodder, or Love-weed— Cuscuta

Gronovii—is found abundantly in many parts of the State, on

low grounds, especially in shady places, and is parasitic chiefly on

the coarser herbs and small shrubs. The seeds of the dodder

take root in the soil, and soon the young plants are tall enough
to seize the °^stem of some fated golden-rod, around which it

quickly coils. At all places of contact with other plants the

dodder sends out short sucker-like roots, which penetrate the batk

of the doomed plant, and absorb the needed food. When a few

turns have been made around one plant, the dodder reaches out

for another and another, until it appears like a tangled mass of

brass or copper wire. We have seen patches of this plant several
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yards in extent. As the roots soon become useless they wither

away.

Order 24. NIGHTSHADES—Solanace^. "An order com-

prising plants with widely different properties ;
sometimes the

foliage and fruit are highly poisonous, while on the other hand it

affords some of our most valuable esculents" {Darlington), as the

potato and tomato.

87. Common Nightshade—Solanum nigrum. Annual. Stem one to two feet high,

branched. Leaves ovate, two to three inches long, the margin cut as if gnawed by in-

sects. Floiuers white. Berries gbibose, black.

Not uncommon about rubbish, in old fields, and in waste places.

It is a homely weed, and said to be poisonous. It should be care-

fully eradicated. Bittersweet—Sulanum Dulcamara. A well known

species, found on moist banks and about dwellings. The stem is

shrubby. Plant perennial. Flowers blue. Berries red, said to be

poisonous.

Order 25. GENTIANWORTS—Gentianace^. A family pre-

senting many beautiful species. A bitter-tonic principle pervades
the whole order.

88. Blue Fringed Gentian— Gentiana crinita. Annual ? Stem six to sixteen inches

high, smooth. Leaves one to two inches long, broadest at base. Flowers bright bluish-

purple, the segments finely fringed around the margin.

A truly beautiful and interesting plant, yet growing in such

abundance when it has once got foothold that it may be considered

a most pernicious weed. It delights in cool, low grounds, and, in

such situations, we have seen fields fairly blue with its blossoms.

The flowers appear in August and September. The seeds are

frequently introduced in clover and grass-seed. The plant should

be carefully eradicated upon its first appearance, before any seeds

have matured. This may be accomplished on a small scale by

hand-pulling, during the month of August.

Order 26. DOG-BANES—Apoctnace^. The Oleander and

Periwinkle represent this order in our gardens. The juice is milky
and often exceedingly poisonous. One of the most violent poisons

is extracted from the seeds of Strychnos Nux vomica of India,—
the Strychnine of commerce.

89. Spueading Dogbane—Indian Hemp—Apocynum androsesmifolium. Perennial.

Stems smooth, branched above, reddened by the sun, about three feet high. Leaves two
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to three inches long, opposite ovate. Flowers pale rose-color, open bell-shaped, very

numerous.

A common native plant, growing along the borders of fields and

thickets. The juice is thick and pure white. This plant, as

expressed in the common name, spreads very rapidly when not

checked. It should be vigilently watched, and thoroughly extir-

pated if possible. Both the species above described, and A. can-

nabinum—a plant growing along the banks of rivers and lakes—
are well known in medicine.

Order 21. MILKWEEDS—Asclepidace^. Chiefly a tropical

family, of about nine hundred and ten species, noticeable for their

singular flowers. Many species are useful in medicine. The milky

juice has a bitter acrid taste, and contains caoutchouc. The fibre

of the inner bark is long, fine, and very strong.

90. Common Milkweed—Silkweed—Wild Cotton—Asclepias Comuti. Roots much

branched, perennial, long and fleshy. Stem two to three feet high, stout, leafy. Leaves

four to eight inches long, and two to three inches wide, oval, on short stalks. Flowers

greenish purple, in large globular umbels fuur to five inches in diameter. Pods large

(three to five inches long), opening by a longitudinal slit. Seeds flat, furnished with a

long tuft of silky hairs.

A native plant, often j^lentiful, and exceedingly troublesome.

When the stems are cut or broken an abundance of thick milky

juice exudes from the wound, whence the common name of Milk-

weed. The plant is often called silk-weed, on account of the copious

hairs attached to the seeds. By means of these hairs the seeds

are wafted by the winds to a great distance. Owing to the deep

running roots, which are very tenacious of life, the milkweed is

quite as diflScult to extirpate as the Canada Thistle. To efi'ect its

thorough destruction, pull or cut up every plant as soon as it ap-

pears above ground, thus allowing it no chance to breathe through
its lungs, the leaves. (See page 263.)

DIVISION III. Plants destitute of petals or corolla—
Apetalous Exogens.

Order 28. P0KEW0RT3—Phytolaccace^. A small order of

twenty genera, pretty generally distributed throughout the world.

Their properties are either purgative or emetic.

91. Common Pokb or Scoke—Garget—Pigeon Bbrkt—Phytolacca decandra. Root

very large, perennial. Stem smooth, four to eight feet high, filled with a large pith,

deep purple when mature. Leaves about five inches long, oval. Flowers greenish white.
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in clusters or racemes which are from three to six inches long and borne opposite the

leaves. Brrry diuk purple, almost black, flattened, ten-sooded, filled with an abundant

rich purple juice

111 low situations, along the borders of fields and clearings, this

native plant frequently becomes troublesome. It has become

naturalized in Europe, thus making- a small return for the many-
weeds which that country has sent us. The root of the pokeweed
is highly medicinal. The young and tender shoots are often used

as a substitute for asparagus. The pith is peculiar for being
divided into horizontal layers, \vhich are easily separated after the

stem has been killed by the frost. The pokeweed is readily de-

stroyed by cutting the root just below the surface of the ground
with a stilf hoe.

Order 29. CTIENOPODS—CHENOPODiACEyE. "
Mostly inert or

innocent, weedy plants ;
several are pot-herbs, such as spinach

and beet."— ( Gray.) Soda is obtained from the common saltwort

{SaUola,) and saltwort or samphire [Salicornia,) maritime plants.

92. Pigweed—Chenepodium album. Annual. Stem three to five feet high, angular

or grooved. Leaves one to two inches long, whitish-mealy, especially on the under side.

Flowers mealy, in dense clusters.

A well known weed, plentiful in gardens and cultivated grounds.

It is known in some localities as white goose-foot and lamb's quar-

ters. Sheep and cattle will eat it, and hogs devour it greedily.

In some parts of England it is said to be used as a pot-hcib. We
would not, however, recommend that it be cultivated for such a

purpose, or even permitted to grow of its own accord. Tlie

rapidity with which this weed would multiply under favorable

circumstances is astonishing. The following is in the American

Agriculturist for May, 1861: "A single pigweed {Ghenopodium

album), if left undisturbed, will ripen more than ten thousand

seeds, each capable of producing a successor. * * * This is

not mere guess work, for pains-taking investigators have actuallj''

counted and calculated the increase. A single pull at the com-

mencement of the seasoii will destroy the whole progeny." We
see that by the above rate of multiplication

—10,000 seeds to a

plant
—we should have for the fourth years' crop, 10,000,000,000,-

000,000 seeds, which might the fifth year produce plants enough
to cover a little more than 18,305,472,910 acres, allowing 100

plants to a square foot !

" Now rid your fields of one year's seeding

And eavo the toil of sevoD yeara' weeding."
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Some weeds are much more productive than the Pigweed. The

extirpation of the Pigweed is easily effected, when the plants are

small, by simply cleaning the ground of them with a hoe or culti-

vator.

Order 30. AMARANTHS—Amaranthace^. "Genera 46,

species 480, most abundant within the tropics. The properties

are not important. A few are cultivated for their richly-colored

imperishable flowers
;
others are mere weeds."—

( Wood.)

93. Gkeen Amaranth.-Pigweed—Amaranthus retroflexus. Annual, Stem two to four

feet high, branched. Leaves two to five inches long, ovate or rhombic-ovate. Flowers

green, small, in close clusters in a stiff jjanicle. Bracts awned.

Equally prevalent with the Chenopodium album, and should be

destroyed in a similar manner.

Order 31. SORPtELWORTS—Polygonace^. According to

Meisner, this order contains 690 species. They are chiefly natives

of the northern temperate zone. The juice is watery; acrid or

rubefacient in the Smartweed, Water-pepper, Knotweed, &c.;

agreeably acid in the Sorrel (Eumex), and Rhubarb. The seeds

of the Buckwheat furnish a nutritious flour.

94. Lady's THtrMB.-Spotted Knotweed.-Smartweed—Polygonum. Persicaria. Annual.

Stem one to two feet high, smooth, branched, often purplish. Leaves two to four inches

long, lanceolate, usually marked with a dark triangular or lunar spot near the middle.

Flowers generally rose colored, in a dense spike one to two inches long.

A very common and troublesome weed, naturalized from Europe,

growing in waste and cultivated grounds, about buildings, fences,

&c. The P. Pennsylvanicum much resembles the Spotted Knot-

weed, but may be distinguished by its larger growth and unspotted
leaves. Both species are worthless weeds, and should be carefully

eradicated. Polygonum Hydropiper.-Water Pepper.-Smartweed,

may be known from the two preceding by its minutely pellucid

punctate leaves, and slender, nodding, loosely-flowered spikes. It

generally inhabits moist grounds and ditches, but is frequently

found with the preceding. Like the P. Pennsylvanicum, it is

indigenous. The juice is extremely acrid, "sometimes causing
obstinate ulcerative inflammation when incautiously applied to the

skin."—[Darlington.)

95. Goose-grass—Door-weed— Knot-grass— Polygonum avkulare. Root annual,

long and fibrous, very tough. Stem spreading in' every direction, generally prostrate,

much branched, leafy. Leaves alternate, one half an inch to an inch and a half long,

18
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lanceolate or oblong. Flowers small, two or three together in the axils of the leaves,

white.

The most common weed in door-yards and along foot-paths ;

frequently abundant in cultivated fields. The seeds are acutely

three-angled, black, and are much eaten by small birds, whence it

is sometimes called bird's knot-grass. As a domestic medicine, it

has been strongly recommended for diarrhoea. A variety,
—var.

erectum,—is abundant in rich, shady places.

96 Arrow-leaVEn Tear-Thumb—Scratch-grass—Polygonum sagittatum. Annual,

Stem two" to four feet long, slender, four-angled, angles very rough, with fine and ex-

ceedingly sharp, saw-toothed prickles. Lmves one to three inches long, half an inch to

an inch wide, arrow-shaped. Flowers in small terminal clusters, whitish.

A native species common in wet grounds and ditches, about

buildings, &c. The prickles on the angles of the stem will cut

the hand if drawn against it.

97. Black Bindweed —Knot Bindweed—Polygonum Convolvulus. Annual. Stem

twining or procumbent, two to three feet long. Leaves one to two inches long, halberd-

heart-shaped. Flowers whitish.

A naturalized species from Europe, common in grain fields,

climbing around whatever it can lay hold of, doing much damage
to the crops. In gardens it is exceedingly troublesome and quite,

difficult to destroy. Do not let any plants go to seed and it will

soon become scarce.

98. Buckwheat—Fagopyrum escidenfum. This useful plant often

becomes a troublesome weed, about places where it has been for-

merly cultivated. It is an annual, and should have the same

treatment as Black Bindweed.

99. Curled Dock—Ruincx crixpus. Root spindle-shaped, yellow, long, perennial.

Stetn two to four feet high. Leaves lanceolate, wavy-curled margin, eight to fifteen

inches long. Flowers green.

Too common a weed in cultivated and waste grounds, natural-

ized, from Europe. Other common names, than the one given

above, for this plant are, Yelloio Dock, Sour Dock, Na7'row Dock.

It is highly esteemed as a domestic remedy for cutaneous diseases.

RuMKX OBTUsiFOUDs—BUter Dock, is another introduced species,

common with the preceding, more worthless, but not so prevalent.

RuMEx SANGUINEUS—Bloody-vcincd Dock, is also a foreigner. It

grows in cultivated and waste grounds, though less common than

either of the above species. It is readily distinguished by its red-

veined leaves.
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100. Sheep Sorrel—Field Sorrel—Rumex Acetosella. Roots perennial. Stem six

to twelve inches high, slender, branching. Leaves one to two inches long, acid. Flowers

small, numerous, reddish or brownish.

A despicable little foreigner, which may almost be classed with

Canada thistles or witch grass for troublesomeness, and is quite as

difficult to eradicate. We have seen this weed so abundant in

certain fields as to present an unbroken appearance of brownish-

red when in blossom. To keep one's land free from this most

contemptible plant, the introduction of the seed should be scru-

pulously guarded against. Under the present perfection of seed-

separators, one can have but small excuse for sowing foul seed,

no matter what it is. A machine has been constructed by S.

Adams, Esq., which will separate twelve different kinds of seeds

at once. If the sorrel has taken full possession of the field, the

best and only way to make svj'e work is to thoroughly cultivate

the ground, applying barn-yard or stable manure freely. Sorrel

and three tons of hay can not grow on the same acre
;
and where

wheat yields thirty bushels to the acre sorrel is a rare plant.

There is no greater fallacy than that which teaches that where

sorrel is abundant the land is sour and needs an alkali to neutralize

the acid. Because the leaves of the sorrel are sour, we are not

to suppose that the soil upon which it grew is sour also, any more

than to believe that the soil upon which crab-apples are grown
must be sour. Very sweet and exceedingly sour apples are not

unfrequently found on the same tree. The acidity which we find

in certain plants is not drawn directly from the soil, but is a vege-

table product. Sorrel will grow upon a limey soil as well as upon

any other. The only effect which the application of lime has to .

eradicate sorrel is in its promoting the growth of other plants .

which tend to choke it out. The prevalence of this plant is a

strong indication of a light or impoverished soil, and its extirpa-

tion can only be effected by high cultivation or rotation of crops.

Order 32. SPURGEWORTS—EupnoRBiACE.E. A large (2,500

species, Lindley) and interesting order, afibrding many valuable

species. From the roots of the Mandioc {Janipha Manihot) is

obtained a starch which affords the tapioca of commerce. Croton

oil is procured from the seeds of Croton Tiglium, an Indian plant.

The Siphonia elaslica yields the true caoutchouc or gum elastic.

Boxwood, so invaluable to the engraver, is afforded by Buxus sem-

pervireus. From the Grozophora tinctoria we have the beautiful
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purple dye known as turnsole. Nearly all the species have an

acrid milky juice.

101. Petty Spdrge—Euphorbia Peplus Annual. Stem erect or ascending, five to

twelve inches high, becoming greatly branched. Leaves ovate, tapering towards the

short petioles, tliin. i^/owtrs greenish. iSVff/i- curiously sculptured with two longitudinal

grooves on the inner face, and four rows of little pits around the bacls, less than a twelfth

of an inch long.

We fain would omit this pretty little plant from our general

denouncement of weeds, but our conscience will not permit us.

We must include it among the " devoted to destruction." We are

unacquainted with this leafless plant outside of our own flower

garden, where, a few years ago, it was introduced with some seeds,

and we permitted it to grow for a season on account of its beauty
—it has a truly elegant shade of green on its profuse foliage

—and

its pleasing effect in boquets. We soon found, however, that we
were entertaining a very impertinent fellow—we had given it an

inch and it began to take an ell, in a most wholesale manner, for

some of our beds were completely covered by this saucy little

intruder. It is a native of Europe, and is said to be almost "rare"

in this country, and it is hoped that it will long remain so. We
nearly eradicated it by pulling the plants before they had ripened

.their seeds.

102. Cypress Spurge— Euphorbia Cyparissias. Perennial with extensively creeping

Toot-stalks. Stem smooth, much branched, very leafy, six to twelve inches high. Leaves

one-half to three-quarters of an inch long, one-twelfth of an inch wide, crowded. Flowers

yellowish green, becoming reddish.

This, like the preceding, is an introduced species from Europe.
As yet it is not common. It spreads rapidly by its running root-

stalks, and should, therefore, be regarded with suspicion. It has

the character of a pernicious weed. As it delights in a dry sterile

soil it can, probably, be destroyed by high cultivation.

Order 33. NETTLEWORTS— Urticace.e. A large order,

mostly tropical, comprising the elm, the plane tree, nettles, hops,

hemp, and the fig tree.

103. Sri.NGiNG Nettlk— Vrtica dioica. Root perennial. Stem two to three feet high,

obtusely four-angled, clothed with stinging hairs. Leaves ovate, heart-shaped, two to

five inches long, on short stalks. Flowers small, green, in branching axillary clusters.

It was a saying of that quaint old herbalist, Culpepper, that

"nettles might be found by feeling on the darkest night." There

are not a few who can testify to the truth of his remark. Nothing
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gives one's premises a more slovenly appearance than the preva-

lence of nettles. Tall Nettle or Slender Nettle—-Urtica gracilis

—
is, like the preceding, common in waste places, along fence

rows, and by the roadside. The stem grows from three to seven

feet high, four-sided, and slightly hispid with a few stinging hairs.

Leaves four to ten inches long, lanceolate sharply toothed along

the margin. Flowers green, in axillary branched panicles.

Eichweed or Clearweed—Pilea pianila
—is a low species with a

shining succulent stem, three to eighteen inches high, destitute of

stings ;
leaves smooth, on long stalks

;
flowers green, in short

clusters, A native weed, abundant in moist waste places, where ,

it is cool and shady.

Class II. INSIDE GEOWERS—Endogens.

Order 34. AEOIDS—Arace.e. A small family of about 240

species, mostly tropical. "An acrid volatile principle pervades
the whole order, which is, in some instances, so concentrated as

to become poisonous. The corms and rhizomas abound in starch,

which in some cases, when the volatile acridity is expelled in dry-

ing or cooking, is edible and nutritious, as in Colocasia, and the

like."—(TFoo^.)

104. Skunk Cabbage— Symplocarpusfcetidus. Root perennial, with fleshy fibres from

a thick truncate rhizoma. Acaulesctnt. Leaves appearing after flowering, at flrst round-

ish, becoming ovate and very large
—often two feet long, and a foot wide Flowers in a

compact orbicular head, enclosed in a little hood or spadix.

This native plant, found quite abundant in wet meadows and low

grounds, is quickly known by the strong skunk-like odor, which it

emits when bruised.

105. Sweet Flag—Calamus—Acorus calamus. Root (rhizoma) perennial, thick and

spongy, very aromatic, as well as the rest of the plant. Leaves two to three feet high,

narrow, sword-shaped. Floivers in a sort of fleshy spike which issues from the side of a

leaflike scape, presenting a very curious appearance.

The Sweet Flag
—well known by its aromatic and pungent root-

stalk—frequently becomes quite troublesome, as it spreads exten-

sively. Thorough under-draining, and seeding with red-top or

herds-grass, will extirpate it.

Order 35. TYPHADS—Typhace^. A small and unimportant

order, of about thirteen species.

106. Common Cat-tail or Eeed-mace— TyphalatifoUa. Well known

to every one. Common along the muddy borders of ponds, and on
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marshes. We also remember to have seen it g-rowing- in abundance

in "Mr, Slack's" meadow, where proper under-draining would

have destroyed it, and put the land in good condition for valuable

grass crops.

Order 36. IRIDS—Iridace^. This order affords several gar-

den plants, as the Iris, Tiger-flower, Paradanthus, Crocus and

Gladiolus. We have two species which may be classed as weeds.

lOT. CoiiJiox Blue Flag—Iris versicolor . A well known plant,

growing, generally, in wet grounds ;
with sword-shaped leaves

;

and blue or purple flowers. We have observed this weed growing

in abundance in dry upland pastures. Near Waterville there is a

small marsh completely covered with Blue Flags, so that when

they are in blossom it presents an unbroken surface of blue.

When troublesome on wet lands we would recommend draining

and thorough cultivation.

108. Blue-eyed Grass—Sisyrinchium Bermudiana. This is a

little harmless weed, having a grass-like appearance, with small

bright blue flowers. Its stems are from six to twelve inches high.

It is quite common in grass lands, especially in yards about houses.

Order 31. LILYWORTS—Liliace^. Among the useful plants

of this large order, we will mention the xisparagus, the Onion and

the Garlic; among those cultivated for ornament, the Tulip, the

Lily, the Solomon's Seal, and the Hyacinth.

109. Indian Poke—American White IIellebork— Veratnun viride. Roots pcretinial,

fibrous, very poisonous. Stem two to four feet high, stout and leafy. Leaves broadly

oval, lowtr ones about twelve inches long and half as wide, strongly veined, and plaited.

Flowers yellowish green, numerous, in dense spike-like racemes forming a pyramidal

panicle.

This coarse looking weed is common on low grounds and in

swamps. We have noticed in meadow hay from Hebron a great

abundance of this vile plant. It is utterly worthless for fodder,

and should be carefully exterminated. It should be treated in the

same manner as' Common 1)1 ue Flag. (See number lOY.)

110. Wild Yellow Lily— Lilium Canadense. This plant,

though beautiful wlien in flower, and well worth garden culture,

deserves to be classed as a weed from its frequency in moist

meadows. If abundant it greatly injures the sale and quality of

the hay with which it is cut. Lilium PniLADELPmcuM— Wild orange-
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red lily
—is plentiful on dry sandy soil, especially in the vicinity

of water.

Order 38. RUSHES— JuNCACEiE. Sedge-like in appearance,

neither possessing beauty or value
; growing chiefly^in wet places.

111, Soft Rush—Bullrush— JancxLs effusus. Perennial. Scapes, or culms, two to

three feet high, soft and pliable. Flowers small, green, in a loose spreading panicle,

which protrudes from a fissure opening in the side of the culm about half way up.

A very common species in ditches and wet meadows. Its prev-

alence in the latter situation is a sure indication that the land

needs draining.

112. Toad Rush—Juncus bufonius. Annual. Stem low and slender (three to nine

inches high) tufted. J^/owers greenish. Pot/s oblong obtuse.

This is a most rascally little weed, growing by the roadside and

in hard worn paths, seeming to thrive best when most trodden

upon. A friend of ours, who is noted for his neatness, and whose

garden is' a perfect model, as far as the entire absence of all weeds

is concerned, remarked that th^ Toad Rush was the most trouble-

some weed he had to contend with, as it was the most difficult to

eradicate. It would grow in spite of all his efforts to keep it down.

A species much resembling the Toad Rush is the Juncus tennis—
slender rush—and it abounds in similar situations. It has tough

wiry stems, nine to eighteen inches high.

Order 39. SEDGES—CypERACEiE. The sedges are grass-like,

or rush-like herbs, with fibrous roots and solid stems (not jointed

as in the grasses.) Leaves grass-like, with closed sheaths.

Flowers'green, rarely white or yellow, each in the axil of a little

gluvie (or bract,) forming spikes.

This family numbers about 120 genera, and 2,000 species, dis-

tributed generally throughout the world, growing principally in

moist meadows, marshes and swamps. Few species rank higher

than worthless weeds
;

all are destitute of the rich nutritive quali-

ties which so characterize the grasses, and make them so valuable

to the agriculturist ;
and none are worthy of cultivation. Accord-

ing to Prof. G. L. Goodale, there are nine genera and about 120

species of this family found in Maine. Among the most obnox-

ious species inhabiting meadows we might mention Diandrous

Sedge, Bullrush— Scirpus pungens
—Cotton Grass, and the like.

Of the genus Carex, which affords to Maine over eighty-five

species, the most noticeable ones are, first, the Fox Sedge, often
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very abundant in wet meadows
;
the stems are about two feet

hig-h ;
the ovate oblong spikes are about three inches in length.

Second, the long-pointed sedge (
Garex tantaculata,) common in low

wet meadows and swamps. It grows to the height of from twelve

to eighteen jnches ;
whole plant somewhat yellowish ; spikes

usually three in number, oblong-cylindrical, about two inches

long and a half an inch in diameter. Third, Tussock sedge, the

most troublesome and most common of all. Darlington, in speak-

ing of this sedge, says :

"
It is true that a pedestrian, in crossing

neglected boggy meadows, finds its dense tufts quite a con-

venience to step on, yet it is decidedly more farmer-like to provide

good walking in such places by ditching and draining. The tus-

socks formed by the matted fibrous roots of this species of Carex,

are often very large and very durable. I once hauled a quantity

of them into the barnyard, with a hope that they might decompose
and make manure

;
but they effectually resisted decomposition,

and were tossed about the yard for years, as large, and almost as

indestructible, as so many hatters' blocks. The best way to dis-

pose of them, is to collect them, when cut out and dried, into a

heap, and burn them, taking care aftei'wards, by appropriate

draining, to prevent the growth of others." The prevalence of

sedges in meadows is a pretty sure indication that the land is

insufficiently drained, or that its agriculture has been sadly

neglected.

Order 40. GRASSES—Gramine^.
Roots annual or perennial, fibrous. Stemx hollow, round and jointed, joints closed.

Leaves alternate with split sheaths. Flowers held in two-rowed bracts or glumes, the

inner bracts are called palets, arranged in spikes or panicles.

This vast order comprises about 230 genera and 3000 species,

distributed throughout the whole world. It is by far the most

important family in the vegetable kingdom both to man and beast,

for their nutriment is largely drawn from it—from the herbage as

well as the seeds. From the Sugar Cane we obtain the most of our

sugar. Rye, Oats, Barley, Wheat, Corn and the like supply us

with flour and meal. Rice is grown in the the warmer climates,

where it is almost the sole food of whole races of men. Among
the most important grasses cultivated for fodder are the Timothy
or Herds-grass, Bent-grass, Red-top, Orchard-grass, Goose-grass,

June-grass and Meadow Foxtail. Besides the many valuable plants

which this order affords to man, there are several species which
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are worthless weeds, and one which is thought by some persons to

be the most pernicious of all weeds—this is the Couch-grass, [Triti-

cum repens).

113. Cheat or Chess—Bromus secalinus. Annual. Stem or culm smooth, two to four

feet high. Leaves rather narrow, six to twelve inches long, rough. Flowers in a spread-

ing, drooping panicle,

A partly naturalized weed from Europe, too common in grain

fields—wheat especially
—and in waste places. That Chess is

degenerate wheat is a vulgar error, and we presume that there are

few who entertain such an idea in the present state of knowledge.
Wheat belongs to an entirely different genus from that of chess.

It would be much more reasonable to consider Twitch or Witch-

grass degenerate wheat, for they are very nearly related, belonging
to the same genus. Several years ago, when Cheat was first

introduced from Europe, it was known as Willard's Chess, and

fabulous prices were offered for the seed, but it was not long
before the true character of the plant was found out and the people

became aware that they had been doubly "cheated," for the grass

was both too meagre in quantity and too poor in quality for cultiva-

tion, and they had been encouraging the growth of a troublesome

weed.

To exterminate Cheat, simply sow clean seed, and keep the

waste grounds clear of the plant. The seed of Cheat is much

smaller than that of wheat, from which it is readily separated by
the modern fan-mills, of which Nutting's is said to be the best.

114. Couch Grass—Quitch Grass—Quack Grass—Quick Grass—Twitch Grass—
Witch Grass—Dog Grass—Chandler Grass—Triticum repens. Perennial. Culm two

to five feet high. Leaves three to six, flat, lance-linear. Flowers in spikes, as seen in

the accompanying cut.

"This is the most- catholic of all grasses in its tastes and habits,

in so much that scarcely a garden or field, pasture or roadside, be

the soil what it may, which is not occupied by it to a greater or

less extent
;
and if pei*mitted, its long creeping roots—or more

properly, rhizomes (under ground stems)
—pushing in every direc-

tion, will soon have full possession, and monopolize all the plant
food within its reach."—{Goodale.)

Besides the long list of names above given for this grass, are

Quake Grass and Squitch Grass. As Couch Grass is the name

most generally used, we will adopt it in preference to all the

others, which are merely local. The leaves of the Couch Grass,

and those of one other species, are eaten by dogs for their medic-
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inal qualities in exciting- vomiting. This plant is considered by-

good farmers, a most troublesome and obstinate weed, in com-

parison with which, all others pass into insignificance. There are

Couch Grass.

a few exceptions to this statement, however
;
for some men have

said that they would use every means in their power to introduce

it upon their farms if they were without it.

For hay. Couch Grass is much inferior to most other grasses, as

it stands thin, exhausts the soil, and "binds out" all other plants.
Corn may be grown with tolerable success on land infested with

this weed, but potatoes grown on it are generally a failure.

Many methods of destroying this pest have been proposed.
We select the following from the "

Illustrated Annual Eegister of

Eural Affairs," Vol. Ill: "The best mode of eradication, is to
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select a time when the weather aud soil are in the driest state,

and plow, harrow and rake the roots into heaps, with a spring-

toothed or other horse-rake, aud when dry burn them. Repeat

the operation till all are extirpated. Or the roots may be fermented

and killed in layers, with manure, forming compost. As every

fragment of the roots will vegetate in moist soil, harrowing will

only extend the evil in such soils. E. Marks, of Onondaga Co.,

N. Y., states in a former number of The Cultivator, that he

destroyed this grass in one season by smothering
—plowing it

under seven times during the season, each successive plowing

being a little deeper until ten inches was attained."

115. Old Witch Grass—Panicum capillare. Annual. Culm upright, often branched

from the base, and forming a tuft. Leaves and their sheaths very hairy. Flowers in a

large pyramidal, hairy compound, and very loose panicle, often purple.

A very common grass in dry gravelly fields and waste places
—

frequently abundant in corn fields. It appears during the latter

part of summer. "In autumn the dry culms break off and the

light divaricate panicles are rolled over the fields, by the winds,

until they accumulate in great quantities along the fences and

hedges." [Darlington.)

116. Bahx-yard Grass—Panicum Crus-galU. Annual, Culms two to five feet high,

rather coarse, smooth. Leaves nine to fifteen inches long, half an inch broad. Flowers

in alternate spikes, arrayed in a dense panicle.

A coarse, homely, foreigner from Europe,
—

very abundant in

moist, rich or manured soils, along sink drains, in gardens, and

the like.
" Some experiments have been made to cultivate this

common species in the place of millet, to cut for green fodder.

It is relished by stock, and is very succulent and nutritive, while

its yield is large." {Flint.) It can easily be eradicated by

pulling, before it matures its seeds.

117. Foxtail Grass—Setaria viridis. Annual. Cm?™ one to three feet high, branch-

ing near the base. Leaves three to eight inches long, lanceolate, flat. Flowers in a

cylindrical spike, green. Spike bristly.

A common grass in cultivated and waste grounds, sometimes

called Wild Timothy, from the general resemblance of the spikes.

Bottle Grass—Setaria glauca—is rather more common than the

preceding, especially in the stubble of grain fields. There are

often several stems from the same root. The spikes are from two

to four inches long furnished with tawny or orange colored

bristles. Both species are from Europe. If they are not allowed

to go to seed they will soon disappear.
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SERIES II.

FLOWERLESS OR CYPTOGAMOUS PLANTS.

Class III. GROWING FROM THE APEX—Acrogens.

Order 41. HORSETAILS—Equisetaceji:. A small order of
one genus and about ten species.

118. Common Horsetail—Equisetum arvense. Roots perennial, deep Fertile stems

erect, simple, hollow, of a light brown color, furnished at the joints with a sort of sheath
of a darker color. Spores (seeds) in a cone-like head at the top of the stem. Sterile

stems green, eight to sixteen inches high, hollow, grooved, bearing at the joints long
and slender drooping branches.

The fertile stems of this plant appear in April and May, grow-
ing in low damp grounds often in great abundance

;
after they

have shed their spores they die away. About this time the sterile

or barren stems appear and continue through the season. From
their resemblance to miniature pine trees, they are sometimes
called low pine and ground pine. We have noticed this plant
in greater profusion on the sandy banks of railroads than any
where else. The common horsetail, or as it is sometimes called,
the field horsetail, is thought by many to be very injurious to

horses, causing the disease called "
staggers," and that cattle and

sheep eat it with a decided relish and without injury. Others
consider it injurious only to cattle and sheep. Some writers say
it is perfectly harmless to any kind of stock. We will not, liow-

ever, discuss this question here, but refer to the "Agriculture of
Maine" for 1867, page 223, and to "Todd's Young Farmer's
Manual," Vol. 2, page 399, where it is discussed at length. The
horsetail may be considered a bad weed, which ought to be
eradicated. Thorough draining and good culture will eflect its

destruction.

Order 42. FERNS—Felices. The ferns constitute a laro-e

family, distinguished by their elegant plume-like foliage. In the

temperate regions they are of low habits, but within the tropics
there are some species which attain the height of fifteen to twenty-
five feet, presenting a very beautiful appearance.

119. Common Brake—Fteris aquilina. A well known and abun-

dxint plant in woods, pastures, and waste grounds, often quite
troublesome. There are numerous species, the prevalence of which

imparts a slack or neglected appearance to one's lands.
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Class V.—PLANTS WITH NO DISTINCTION OF STEM AND
FOLIAGE—Thallophytes.

It was not our intention to notice these mostly minute organisms,

considering them entitled to an article by themselves. Therefore

we will only mention a few of the more important species.

Order 43. LICHENES—Lichens. No species of this order can

be considered as weeds. They grow on the ground, on the bark

of trees and on rocks. They draw their nourishment directly from

the air.

Order 44. MUSHROOMS, MOULDS, ETC—Fungi. Plants

of this order are parasitic, generally drawing their nourishment

from living, though more commonly languishing plants and ani-

mals
;
but often appropriating the organized matter of dead and

decaying animal and vegetable bodies. Puff-balls and mushrooms

belong to this family.

Gooseberry Cluster-Cups {^cidium Grossularice) may be found

on the leaves and fruit of the Currant and Gooseberry in June.

Mildew or Rust {Fuccinea Graminis) is often very injurious to

the herbage of corn, grains and grasses, in damp muggy weather.

Blight, Smut or Brand
( Ustilago segetum, Ditm.) is the cause of

much damage to the ears of corn and grain, filling the kernels with

a copious black dust.

Bean Rust (TWc7io6as2S i^a6«?). On beans in August and Sep-

tember.

Potato Mould {Peronospora infestaus). Very common since

about the year 1845, on the leaves, stems and tubers of the potato,

causing the potato murrian,

Erysiphe llartii, is the mildew or blight which effects the leaves

of peas, imparting to them a chalky appearance.

SHRUBS.

In the foregoing pages we have noticed, with one exception, only

herbaceous plants, thinking it more eligible to notice the shrubs

by themselves.

1. Foisoif SuyiACBi^Ehus venenata. A shrub or small tree, fre-

quent in swamps and low grounds. The trunk is often several

inches in diameter. The leaf-stalks are red, bearing seven to thir-
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teen leaflets, which are about three inches lona:. The small e^reen

flowers are arranged in axillary panicles. The fruit is greenish

yelloW; about the size of peas.

This plant is even more poisonous than its near relative, the

Rhus Toxicodendron, described on page 249, and should therefore

be known. It is sometimes called Poison Elder, and Poison Dog-
wood. Many persons are badly poisoned even by standing in the

immediate vicinity of this plant, as its pernicious effluvium taints

the air to some distance around. If it occurs on one's premises, a

person who is not affected by its properties should be engaged to

eradicate it, root and branch.

2. Common Sumach—Bhus lyphina. Is a common species, on dry

rock}^ hills and around the borders of rocky fields. The young-
branches are thick and densely clothed with soft velvety hairs,

and have a slight resemblance to young stag's horns, whence the

plant is sometimes called Stag's-horn Sumach. The leaves are one

to three feet long, divided into from eleven to thirty-one leaflets.

The berries—or more properly drupes—are in a dense cluster, cov-

ered with very acid crimson down. It is a plant to be eradicated

from the field-borders, as its prevalence imparts a neglected ap-

pearance to the premises, and the roots, which creep extensively

and send up numerous suckers, are really troublesome.

3. ITardhack— Steeple-Bush— Spircea tomentosa. This well

known shrub is frequently very abundant in dry rocky pastures,

and by the roadsides. The light purple or rose-colored flowers are

very numerous, forming a slender pyramidal cluster of considerable

beauty. If it was extirpated from the field-borders and pastures,

where it may be considered a weed, and found only in the gardens
where it is truly an attractive shrub, it would be a decided change
for the better. "This plant possesses considerable astriiigency,

and is in common use in New England as a domestic remedy in

diarrhoea and other complaints where astringents are required."
—

(
Thurber. )

Anotlier species of Spiraea
—

Spircea salicifolia
—
having white

flowers, in a more or less spreading panicle, is more common along
the borders of low fields and in meadows.

4. Common Ihnn Blackberry— Bramble— liubus viUosus. A
common shrub along the borders of fields and on newly cleared

lands. In the former situation it is often very troublesome,

spreading extensively by its large creeping roots, which send up
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at short intervals new plants. The fruit of the common black-

berry is delicious, yet it would be better to cultivate some of the

more valuable varieties, which produce much finer berries, and

destroy the wild plants.

5. "Wild Red Raspberry—Ruhus strigosus. Produces red ber-

ries, which " are in the market" a few weeks earlier than those of

the blackberry. As a weed, it has a similar character to the pre-

ceding plant, though may be not so troublesome, nor so difficult

to eradicate.

6. Dewberry—Running Brier—Low Blackberry—JRubus Cana-

densis. "There is scarcely a farmer's boy in Pennsylvania who
is not well acquainted with our plant from having encountered its

prickly, trailing stems with his naked ankles while heedlessly

traversing the old fields where it abounds."—(Darlington.) If

Dr. Darlington had said Maine, instead of Pennsylvania, his state-

ment would have been just as true. If the land were properly
cultivated this plant would soon disappear.

*r. Sambucus—Common Elderbush—Sambucus Canadensis. This

shrub is often quite troublesome along fences, &c. It spreads

rapidly, and is very tenacious of life. The plant is well known in

domestic medicine. "
If the bushes are cut early in the summer,

and the brush burned upon the stubs, and then all the sprouts

pulled up the moment they appear, the roots will soon perish."

8. Sheep Laurel—Lambkill—Dwarf Laurel—Kalmia angusti-

folia. A native evergreen shrub, frequent on rocky hills and

pastures, growing to the height of tw*o to three feet. In June it

bears a profusion of bright crimson flowers. It can hardly be con-

sidered a troublesome plant, but from the fact that it is supposed
to be poisonous to sheep we decided to notice it. Two of the

popular names —Lambkill and Sheep Laurel—have arisen from the

general impression that it possesses deleterious properties. That

this plant has ever been injurious to stock has been doubted by

good authority. It may be destroyed in the same manner as the

common elderbush.

9. Common Alder—Alnus incana and serrulafa. Along brooks

and streams and around ponds this shrub is most abundant. It is

a worthless plant, and its prevalence is a sufficient indication of a

slovenly farmer. "If cut closely during the last half of the sum-

mer for two or three seasons, they are destroyed."
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10. Common Juniper—Ground Hemlock—Round Hemlock—Juni-

perus communis. The more common form of this evergreen shrub

is the prostrate, having the long branches extending in every

direction, close to the surface of the ground, forming beds five to

fifteen feet in diameter. It often grows in the form of a slender

pyramid. The leaves are numerous and very sharp pointed. The

juniper grows on dry sterile hills, and in sandy fields and pastures,

is often quite troublesome.
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GLOSSARY
OF THE PEINCIPAL BOTANICAL TERMS EMPLOYED IN THE DESCRIPTIONS.

Acaulescent : having no apparent stem, stemless.

Acerose : narrow and needle-like, as the leaves of firs.

Achenium : a dry seed-like fruit.

Acoiyledonous : destitute of seed-leaves.

Acrogenous : growing only from the summit, as in the ferns.

Acuminate : ending in a narrow tapering point.

Acute : ending in a sharp point.

Alternate : not opposite.

Apefalous : having no petals, destitute of a corolla.

Appressed : lying flat against, or close to the stem.

Auriculate: having ear-like lobes at the base.

Awn: a slender bristle-like appendage, like the beard of barley,

wheat, &c.

Axil: the angle between the leaf and stem, on the upper side.

Barb: a straight process, armed with one or more teeth pointing

backwards.

Beak : a process, like the beak of a bird, terminating the fruit of

certain plants.

Biennial : living only two years.

Blade : the blade of a leaf.

Bract: a small leaf or scale, from the axil of which a flower or

its pedicel arises.

Bristles: short stiff hairs.

Calyx : the exterior leaves of a flower, usually green.

Capitate: collected in a head, or a globular mass.

Capsule: a seed-vessel opening when mature by regular valves.

Carpel : a simple pistil, or one of the parts of a compound one.

Cauline: relating, or belonging to the stem.

Chaff : small membranous scales or bracts on the receptacle of the

Asterworts.

Compoundflower : a cluster of flowers on a common receptacle, as

in the Dandelion and other Asterworts.

Compound leaf : a leaf composed of several leaflets articulated to

a common petiole
—as the clover.

Cordate: heart-shaped.

19
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Corolla : the inner of the two floral envelopes, generally colored.

Cotyledons: seed-leaves.

Creeping : running on or beneath the ground and putting forth

small roots.

Cruciate or cruciforme : cross-shaped, like the flowers of the Mus-

tard family.

Culm: a straw, or straw-like stem.

Deciduous : falling at the end of the season.

Decovipound : several times compound or divided,

Decurrent : said of a leaf whose base extends downward along the

stem.

Depressed : flattened from above.

Dicotyledonous : having two seed-leaves.

Diffuse : much divided and spreading.
Dioecious : staminate and pistillate flowers on separate plants

—as

in the Sheep-Sorrel.

Downy : clothed with fine hairs.

Echinate: having sharp points, bristled; hedgehog-like.

ElUplic or Elliptical : oval, with the two ends narrowing equally.

Endogens : inside growers, increasing by central or internal de-

posits of new matter.

Exogens : outside growers, increasing by annual additions to the

outside.

Fibrous: consisting of fibres.

Frond: the foliage of ferns.

Fusiform : round and tapering to a point.

Gamopetalous : having the petals more or less united.

Gamosepalous : having the sepals more or less united.

Genus : an assemblage of species possessing certain characters in

common, by which they are distinguished from all others.

Glabrous : entirely smooth
;
destitute of any hairiness.

Glumaceous: chaff-like, having chaff" or glums.
Habit of plants : their general appearance and mode of growth.
Hirsute : clothed with stiff" hairs.

Hispid : bristly, with rigid, spreading hairs.

Incised : divided deeply as if cut.

Indigenous : native, growing originally in a country.

Inflofescence : the arrangement of the flowers on a plant.

Inserted : attached to
; growing out of.

Insertion : the place or mode of attachment.

Involucre: a set of bracts or modified leaves surrounding the

flower cluster.
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Irregular: the component parts differing in size and shape.
Lanceolate : lance-shaped.

Legume : a fruit like that of the pea-pod.

Ligneous: of a firm woody texture.

Ligulate : strap-shaped, as the floret of the dandelion.

Linear : long and narrow, with the two margins parallel.

Lyrate: pinnatified with the upper lobes much larger than the

lower.

Maculate : spotted or blotched.

Male flowers : flowers furnished only with stamens.

Metartiorphosis : the transformation of one organ into another, as

the transformation of the stamens into petals.

Monocotyledonous : having but one cotyledon or seed leaf.

Monoecious : having the staminate and pistillate distinct, but on
the same plant.

Monopetalous : having the petals more or less united.

Monosejyalous : same as gamosepalous.
Obovate: inversely ovate.

Obovoid: inversely ovoid.

Officinal: applied to plants, &c., used in medicine or the arts.

Ovate : having the outline of a longitudinal section of an egg ;

broadest near the base.

Ovoid : egg-shaped.

Pannicle : a form of infloresence, in which the cluster is much and

irregularly branched, in a branched raceme, as in oats and
some of the grasses.

Pappus : the calyx of composites, usually hairy-like or plumose,
e. g. thistle-down.

Pedicel : the stalk of a particular flower.

Peduncle: the flower-stalk; also the common foot-stalk of a com-

pound inflorescence.

Perennial : lasting for more than two years.

Petal : a leaf of the corolla.

Petiole : the stem or foot-stalk of a leaf.

Pistil : the central organ of a fertile flower.

Pistillate : those flowers which have pistils, but not stamens.

Pollen : the fertilizing powder contained in the anthers.

Punctate : appearing as if perforated with many small holes.

Raceme: a flower-cluster with short and equal lateral one-flowered

pedicels, as in the currant.

Bachis: axis of inflorescence.
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Radical : belonging to, or growing immediately from, the root.

Receptacle: the end of the flower-stalk, on which the parts of a

flower are inserted.

Bevolute: rolled backwards.

Rhizoma : a root-like subterraneous stem.

Runcinate : having large teeth pointing backward, as in the dande-

lion.

Scape : a stalk which arises from the root, supporting flowers and

fruit but no leaves, as in the dandelion.

Sepal : the leaflet, or distinct portion of a calyx.

Serrate : notched like the teeth of a saw.

Sessile : inserted directly upon the main stem, without any pedicel

or foot-stalk.

Solitary: standing alone.

Species : a group comprising all similar individuals
;

it is the low-

est division of natural objects.

Spike : a prolonged, indefinite infloresence in which the flowers are

sessile or nearly so
;
ex. mullein.

Stamen : thread-like organs situated between the corolla and the

pistils.

Staminate : flowers bearing stamens but no pistils.

Sleynless : see acaulescent.

Sterile flower : having no pistils.

..Stolon : a sucker
;
a weak trailing stem given off at the summit of

the root, and taking root at intervals.

Strap-shaped : see ligulate.

Succulent leaves: juicy ;
full of juice ;

or pulpy.
. Syngenesious : stamens united by their anthers.

Truncate : terminating abruptly as if cut off.

-Tuber : a short, thickened underground branch, as the potato or

arrow-root.

Tumid: enlarged like a swelling.

.Tussock: a dense tuft formed at the root.

Umbel: a kind of inflorescence in which the flower-stalks diverge
from one centre like the sticks of an umbrella

;
as in the carrot.

Wliorl: a set of organs arranged in a circle around an axis, or

stem.





Imported Dutch Bull "VAN TROMP," winner of 1st Premium
and Diploma at N. E. Fair at Portland, 1869.

Dutch C(.w "LADY AIIDWOULD." Won Ist Premium
and Diploma at N. E. Fair in I'ortland, 1869. Imported

and owned by W. W. Chenery, Esq



HOLSTEIN, OR DUTCH CATTLE.

Comparatively little attention has been paid, either in Great

Britain or in the United States, to the breeds of cattle which pre-

vail in Continental Europe, and it is very possible that by this

omission merit may have been overlooked. Dutch cattle were

imported into New York early in the seventeenth century, and

traces of that stock may yet be seen in the pastures of that State.

It is very probable that the dairy qualities of the cows had some-

what to do with the early prevalence of dairy husbandry there.

It is claimed that the Holstein, or Improved Dutch Cattle of

to-day have been as much improved from those of former years as

have the Shorthorns, Devons, Ayrshires, Herefords, or Jerseys of

Great Britain; and by the same means, viz., care, skill and good

judgment in the selection and coupling of the best specimens to

breed from, with a rigorous "weeding out" of inferior ones.

Animals of this improved race were imported by W. AV. Che-

nery, Esq., of Belmont, Mass., some years since, which have

increased in numbers, and to a limited extent have become dis-

seminated, yet enough to furnish indications of what may be

expected from farther increase. That they possess remarkable

dairy qualities is plain enough, and scarcely any more doubt can

be entertained that these run in the direction of cheese rather than

of butter yielding ;

—which may explain what the writer has fre-

quently heard of them : that their calves take on flesh with greater

rapidity than those of cows yielding milk richer perhaps in butter

but containing less of caseine,—the principal flesh-making or

nitrogenous constituent of milk.

It is plain enough that animals of their size, whatever the breed,

require a goodly amount of food if the owner would realize profit

from them. It is not half so bad policy to run cotton or woollen

machinery, or mill saws or grist mills at half speed or capacity, as

it is to run cattle organisms (considered in the aspect of machines

for the conversion of vegetable into animal products) at such

rate. And if what we have heard, from those supposed to be
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disinterested, proves true generally, these Dutch cattle will pay
good returns for an adequate supply of food, especially the grades.
The animals of this breed shown at the N. E. Fair in September

at Portland, by Mr. Chenery, attracted much attention, and we
are gratified in being able, through his courtesy, to present our
readers with portraits of several of them, together with a letter

from our well known fellow citizen, Hon. T. S. Lang, a pound of

experience being worth more than tons of speculation.

North Vassalboko', Me., Dec. 23, 1868.

W. "W. Chenert, Esq. :

Dear Sir,—I must claim your indulgence for not returning an early ans-n^er

to your inquiries concerning my oi)inion of the Holstein cattle. ("As I see

em.")

I well know you need no endorsement of mine to convince you of the value

of this stock to the breeding interests of tliis country.

When I last saw you, before leaving for Europe, in 1866, I was unwilling to

give an opinion formed upon so slight acquaintance as I then had with the

stock, but observation since my return and while abroad, makes me feel cheer-

ful to encourage you all I can in the introduction of this breed of cattle. And
I feel stronger in this course as, from time to time, I am in receipt of letters

from different parts of this State where the half-breed animals from the Dutch
bull which I had are located.

Representative animals of this stock are much sought after in this vicinity,
which may seem strange, as I am located within six miles of the Shorthorn

headquarters, (if judged ly awards of premiums at State Shows.)
It may not be out of place to remark that when I purchased the Dutch stock,

with a view of testing them, it was the subject of much pleasantry on the part
of some of my neighbors who were breeders, and one prominent breeder of
"Shorthorns" said to me, at Springfield, when he heard what I paid "Mr.

Chenery
"

for them, that I ought to have a guardian if I intended to carry
such animals to Maine.

Yet, in spite of those forejudged conclusions, the stock steadily gained

ground as it developed itself. Eor I did not offer it for sale or advertise the

services of the bull, or in any way call tlie attention of breeders to it through
the public papers, -washing to see it myself before presuming to decide upon
their merits. My regret now is that while in low liealtli, I sold the finest bull

that ever came to Maine. I, however, satisfy myself tliat in due time I shall

be again in health, to commence breeding, when I shall certainly buy Dutch
stock.

I feel sure that I wish to speak guardedly upon a subject of this kind, and I

have endeavored to compare this stock with others with which I have been more
or less acquainted.

My fatlier, J. D. Lang, more than twenty years ago, while I lived at home,
commenced breeding Shorthorns of the Greene stock of Albany, keeping some-
times forty head. This stock was unfortunate, on account of a constitutional
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defect, -which in the end run the stock down very low. They were not satis-

factory as a dairy stock.

Feeling that the trial of Shorthorn stock by my father was unsatisfactory,

on account of the peculiar hereditary difficulties attached to that special family,

I bought six cows and a bull of Samuel Thome's splendid stock. They were

beautiful animals
;
some of them had gained a first-class reputation in this

coimtry, and in England before they were imported. The progeny of this

stock was the finest I hare ever seen in Maine of Shorthorned stock. Wliile

I had this stock I saw your Dutch cattle at Springfield, and being struck with

their peculiar vigor and milking qualifications, so different from the cows which

I then had, I desired to buj"- them as an experiment in crossing with the Short-

, horned stock. I had no idea of making a specialty of them, or any other

stock, without comparison with other breeds, that I might be able to see for

myself what appeared to be best adapted to the wants of Maine.

I do not wish to convey to you the idea that I believe Dutch stock, or any
other breed, are suitable to every locality among us. But were 1 situated upon

clay loam soil, or good grass land. I should decidedly choose Dutcli and their

cross upon Shorthorn cows as the sine qua non of mj"^ wishes. I do not wish

to be understood as encouraging any one to breed them for the special purpose

of butter-making, but as a stock uniting a hardy, vigorous constitution—
which it proves by developing the most remarkable growth of bone and muscle

—with a power to assimulate thereto a more varied and cheap class of food

than any other stock that I have ever met. One point which struck me as

peculiarly desirable was the distribution of fat tlirough the animal, rather than

in lumps or deposits upon the surface.

The half-bloods of this stock are remarkable for their thrift. A few days since

I met a butcher who does a large business here, and sends much meat to mar-

ket; he said it was unfortunate that I had allowed tlic Dutch bull to go out of

Maine, and remarked tliat he paid from four to five dollars per head more for

calves four weeks old from this bull than any other.

I pm unwilling to have you think that I underrate Shorthorned stock
;
on

the contrary, T admire them, and ir breeding a mixed stock I should certainly

aim to select cows of tliat breed, whenever they could be found prime milkers

or feeders, of their progeny. So far as I can judge, the cross of Dutch bulls

on Shorthorn cows is admirable.
"

I am inclined to the opinion, so far as my observaiion extends in this country

and in England, that Shorthorns in the main have been bred to beef and form,

withoiit much attempt to develop their milking (jualitics. And I am fully

aware that no one quality can be urged to the utmost without taking from

others.

My own experience has taught me that any kind of cattle or horses which

assimilate their food to flesh in their own organisDi, cannot food or supply the

demands of their offspring. And the longer this tendency is bred, the more

absolute it qualifies the stock. This is the point I wish to make when I urge

the cross of Dutch and Shorthorned stock. TRe one gives its large, vigorous

organism and secretive power, wliile the other gives symmetry and compact

configuration, combined with early maturity.

The secretive power of the Dutch cow is very astonishing in many cases,



296 BOARD OF AGRICULTURE.

and in nearly all cases coming under my notice, much greater than in any
other stock. Then the peculiar character of the milk to grow calves, just

adapted to form bone and muscle while they are growing.

I have been interested in trying experiments in growing calves of milking

stock, suitable for butter-making, especially Jerseys, by feeding upon milk

of cows which do not make good butter, and the result was quite marked, while

no calf makes so good advancement fed ujion rich, butter-making milk, as if

fed upon a milk adapted to cheese-making. The abundant flow of this kind of

milk, from the Dutch cow, insures a rapid development in the progeny, and

robust, thrifty physique.

My conviction is, that to institute an experiment of ten or more cows of

Dutch and Shorthorn stock under the same feed and circumstances, as far as

practicable, and weigh the progeny at six months or two years old, it would be

found that the Dutch stock would cost the least per pound.

My experiments with the half-bloods were very gratifying, and outstripped

all others with same feed.

These experiments were made with some care. I repeatedly received offers

of $225 to §250 per yoke for eighteen months steers, which never ate any

grain. I sold four to your neighbor, Mr. Munroe, which girted, at eighteen

months, six feet seven inches average, and one pair averaged six feet eight

inches.

As to the working qualities of Dutch cattle, or their crosses, I am unable to

give you any idea from personal knowledge. I questioned the herdsmen in

two or three estates in Belgium, where these cattle were kept for cheese-mak-

ing, and they assured me that they excelled in this particular ;
one of them,

pointing to the intelligent head and eye, and strong, straight, active limbs,

saying,
* ' do you doubt it ?

"

At all events, when I get ready to breed once more, which I hope will be

soon, I shall try the Dutch cattle again, either from your herd or direct from

Holland, if the injunction be raised. Truly yours,

T. S. Lang.
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THE PERCHERON HORSE.

In the breeding of horses, as hitherto pursued in Maine, com-

paratively little attention has been given to the production of

beasts for heavy labor; the fast trotter and the horse of "all work"

being the almost universal aim of those engaged in rearing and in

the improvement of breeds.

Substitution of the labor of the horse for that of the ox has fol-

lowed, with even step, the progress of improvement in agriculture

in Great Britain, until now the working ox is found only to a very

limited extent and in a few sections, as in Devonshire where the

breed is better suited for labor than many others.

All are ready to admit the benefits arising from a division of

labor in the employments of men. The same principle holds good
with regard to the employments and uses of beasts. The only

doubt which can be entertained regards the extent to which the

division should be carried, or whether that stage of progress has

been reached where it may be adopted with advantage.

Believing that the time has arrived when a heavier class of

horses than has hitherto been sought may be reared among us

advantageously, it is gratifying to notice that attention and effort

are thus directed.

Among the larger breeds of Europe none is held in higher esteem

for the possession of that combination of good qualities which

gives value for farm and draft purposes, than the Percheron.

The introduction of a superior stallion of this breed by Mr.

Horace Woodman of Saco, (the first, so far as we know, which has

ever been brought into the State,) induces the republication here

of a brief paper found in the last report of the Missouri Board of

Agriculture, by Jefferson K. Clark, Esq., of St. Louis, who was

so pleased with the stock from personal examination and study

where they are best known, that he imported two stallions and two

mares, involving no small trouble and considerable expense :

" There are few persons in the United States even among those interested in

the breeding and management of horses, who are aware of tlie value and char-
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acter of that breed known as ^The Perchero7i.' The immense power, wonder-

ful endurance and extreme docility of tliis peculiar animal, will render its

introduction into this country an important advance in the art of stock

breeding, while to the farmer his usefulness and strength ^ill render him

preferred above all others.

During a recent visit to France I was peculiarly struck with the beauty and

strength of the Percheron, and made express inquiries concerning them and

their management and breeding, and trust the informarion whicli I received

will not be uninteresting to those engaged in agricultural pursuits.

The department of Perclie is a small extent of country, about twenty-five

leagues in length by twenty in breadth. It is bounded on the north by Nor-

mand}^ on the south by the Vendomois, on the east by Beauce, including

Chartrain and Duuois, and on the west by part of Normandy and Maine. It is

in this beautiful country, where agriculture lias flourished for years, where the

beautiful meadows stretcli far and wide, watered by brooks and rivers, and

where the climate is remarkable for its salubrity, that the Percheron is found

in his glory, and surely a more magnificent animal cannot be imagined than a

well-bred Percheron on his native soil. Such were my thoughts in the spring

of 18G8, as I viewed him in Perche, and determined if possible to introduce the

breed into Missouri.

It is not my intention in this brief paper to enter into the genealogy of the

Percheron, but from historical deductions it is fair to believe tliat he is of

Arabian origin, modified of course by climatic influence. ' Mon. Eugene

Perrault,' says ])u Huys,
' one of the most extensive and skillful dealers in fancy

horses in all Europe, has frequently remarked to me, that of all the various

breeds of horses none Avere so interesting to him as the Percheron, and judging

from his appearance and quality, he was satisfied that he was a genuine Arab,

modified in form by the climate and rude services to whicli for years he liad been

subjected.' There arc many interesting historical facts, to prove this hypothesis

to be correct, and among others I would allude to the defeat of Abderame on

the field of Vouille. In this memorable engagement, it is reported that over

300,000 infidels were slain, and that the horses (all of eastern extraction)

which they rode, fell into the hands of the conquerors. These horses, or at

least a very large number of them, were divided among the men of La Perche

and Normandy, and the country immediately surrounding. Again, excavations

made as recently as 18G1, revealed carvings and antiques on which, beyond

doubt, the horses represented must have been of the Arabian breed.

These horses, then, were gradually modified by the peculiarity of climate,

mode of keeping, the labor they were obliged to perform, and especially by the

contact with the Britainy race of horses.

It may here be asked, what arc the advantages which these horses possess ?

Allow me to state them as briefly as possible :

1st. Strkngtii. Let any stranger in France, whether he be a breeder of

horses, or a student of metaphy.sics, stand in the streets of Paris, and sec the

enormous blocks of stone carried along with ease by a single Percheron, wliich

in our country would require a whole team to move, and he will certainly be

struck with amazement. Let him observe those omnibuses of immense size,

filled to overflowing with people inside and out, moving at a rapid rate, drawn
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by two of these powerful animals, and he would certainly believe, that either

our horses have degenerated or that vehicles and people too are not so heavy

in France as in this country. It is surprising in the extreme, to observe not

only the weight which these horses move, but the apparent ease with which

enormous loads are conveyed from place to place, and above all, it is beautiful

to witness the docility and kindness of temper with which they bend themselves

to their work. Of this subject a distinguished authority says :
' Do you ex-

pect also from a horse, a horse derived from English blood, tliat cool,

restrained and ever fresh energy, that courageous patience of which the

Percheron every day gives an example in the omnibus in the streets of Paris !

Dragging at a trot heavy loads, the weight of which frighten the imagination ;

stopping sliort both in ascending and descending; stepping off freely and

always without balking ;
never sulking at his work or food, and fearing neither

heat nor cold
;
this is a specimen of Percheron qualities.' In London a traction

of only about 2000 pounds is required of a draft horse. In Paris, tlie horses

harnessed to the heavy stone carts are required to draw as much as 5000

pounds each, and often more. The testimony of Mr. Webb and Mr. Dickenson

is to the same effect.

2d. Docility. As a mark of the wonderful kindness of these animals, it

may here be mentioned that stallions and mares are frequently worked together,

side by side, witliout any effort on the part of the horse to become unruly or

unmanageable. They are free from the usual faults of draft horses, always

going 'cheerfully,' (if I may be allowed so to speak) to their work, and per-

forming it with a gentleness that renders them beloved by all who attend them.

They have been accustomed to work from the age of five or six months, and

are most carefully handled by their masters. Rough usage is comparatively

unknown in Perche, and this with the kindness and care of years extended to

the breed, they naturally then become animals of great docility.

I have seen in one stable in France as many as eighty horses hitched to a

rack, as many mares as stallions, and only a suspended board separating the

two lots. This board was only about eighteen inches wide and eight feet long,

hung from the ceiling with the two ends fastened with a cord, and clip spring

in the rear to loosen easily if a horse should happen to stride it. None of the

stables in Europe have stalls for the horses, except tliose of the royalty. In

Paris you constantly see four or five of these magnificent stallions hitched a

la tandem, pulling their immense stone carts and often being left standing in

the streets entirely alone
; frequently one of tlie leaders will be turned around

and two of them standing head and tail, so as to keep the flies from bothering

them. And either of my own stallions will allow you to go under them, sit

on their hocks, or do anything witli them you choose
; they neither kick nor

bite.

3d. Freedom from Disease. I am about to mention a fact under this

« head, which I know will be regarded suspiciously by many, yet it is, neverthe-

less, as true as remarkal)le. The Perclieron is exempt from the hereditary

bony defects of the hocks, and where they are raised, spavin, jardon, bone

spavin, periodical inflammation, and other dreaded infirmities, are not known

even by name.
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4th. Endurance. As an example of this, I may be permitted to state that a

gray Percheron mare started from Bernay, harnessed to a travelling wagon, and

made the fifty-five and two-thirds miles, over a bad and hilly road, to Alencon,

in four hours and twenty-four minutes
; also, that a mare, seven years old,

trotted, to a heavy travelling wagon, from Lyons-la-Foret, fifty-eight miles, to

Pont Andemer, in four hours, one minute and thirty-five seconds, and returned

the following day, making the distance in four hours, one minute and thirty

seconds, and the last thirteen and three-fourths miles were made within one

hour.

5th. Speed. One of the most noted features of the Percheron is speed.

To look at the build of the horse, or to observe him while he is quiet in his

stable, one would scarcely imagine him capable of much swiftness. For au-

thority under this head, I am again obliged to consult the valuable work of

Mon. Du Huys,
' Mounted Percherons,' and twenty-nine results at one and

one-fourth miles. The best race was made by Julie, at Montdoubleau, in

18G4
; time, 3 minutes and 50 seconds, or her mile in 3 : 04, and the average

time of the twenty-nine was 4 minutes, 12^ seconds.

The best time for two miles was made by Cocotte at Illiers, in 18G1, in 6

minutes, 5i seconds. The average time of forty trials was 7 : 20.

The best for two and one-half miles was made by Sarah at Langou, in 1865,

in 7 minutes and 35 seconds, and the average time of sixty-five trials was 9

minutes and 15 seconds.

Ctli. All-avork. a horse of all-work is often ' read about,' but rarely seen.

The animal we use for draft is not a comfortable horse upon the road. The

good
'

buggy horse ' or '

carriage horse '

is not fit for draft. The trotter is too

delicate, and the runner is fit for nothing but his appearance on the turf. The

Percheron combine qualities which render him a true horse of all work;

he will kindly draw immense loads, will get over the road at an excellent rate,

will trot from dawn to dark with an ease and grace that surpluses, and is most

easily kept in excellent condition."



PHENOL, OR CARBOLIC ACID.

ITS USES IN AGRICULTURE.

No feature of the remarkable age in which we live is more

noticeable than the wonderful discoveries of science, and their

application to useful ends. Among these, the utilization of sub-

stances heretofore considered waste, because possessed of unknown

properties, figures very largely. In the benefits which have thus

accrued, agriculture comes in for a full share. A little more than

a quarter of a century will cover the whole term in which manu-

factured manures have been introduced to the knowledge of the

husbandman. The use of bones, guanos and other substances

occurring in nature, containing phosphates and soluble nitrogen,

which now contribute so largely to the renovation of run-down

soils and to the production of abundant crops, has been mainly

within the same period. What has been thus far accomplished is,

we believe, but as a feeble dawning of what is in store. In thou-

sands of ways at present unknown, scores and hundreds of sub-

stances now of no practical utility will doubtless develop into uses

in all imaginable and before unthought of directions.

Only a few years ago, the tar, so plentifully produced as a side

product of the manufacture of illuminating gas from coal, scarcely

possessed any commercial value whatever. Now we have from it

not only various benzines, naphthas and oils of various densities

and adapted to divers uses, and the asphaltum so widely used for

roofs above our heads and for pavements beneath our feet, but

other substances also, including the famous aniline colors, blues,

purples, mauve, magenta, etc., surpassing in richness of tints any

thing the world before knew.

The object of penning this paper is, to bring to the notice of

farmers a product from coal tar which promises to render them

good service and which is yet very little known. It is commonly

called Carbolic Acid, sometimes Cresylic Acid,—Phenol, Cresol,

also Phenylic Alcohol and Cresylic Alcohol. Its chemistry is
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somewhat obscure, but it is more nearly an alcohol than an acid.

It very nearly resembles the creosote formerly obtained from wood

tar, and which is the active agent of preservation in smoked fish,

meats, &c. When separated with care, what is sold for pure car-

bolic acid is a white crystalline substance, usually with a pale

pink fluid, and at present sells for about two dollars per pound.

But a much cheaper article, often, but impropei'ly called "Solution

of Carbolic Acid," a dark colored fluid, selling at from fifty to

seventy-five cents per pound, answers equally well for any uses

the farmer may likely need it for. As it comes to be more gener-

ally used, the price will grow less, and we may probably find it of

more uniform grades of quality than at present. In some cases I

have even known what the distillers of coal tar call "dead oil," by
which they mean simply that part of the distilled portion which

sinks in water, to be called, but very improperly, carbolic acid.

This sells for ten to twenty cents per gallon, and contains a por-

tion of the tar alcohols, but so contaminated with tarry and sul-

phurous substances as to be exceedingly disagreeable ; although if

used freely, effective enough for disinfecting cattle cars, carcasses,

sewers, and perhaps for water closets, garbage receptacles, and

stables. It is from this "dead oil" that the so called carbolic acid

of commerce is obtained by repeated separating and purifying

processes. The value of what passes under the commercial name

"carbolic acid," is due to its content of phenol and cresol, or tar

alcohols. These seemed to be endoioed with a wonderfully destriic-

tive power over all lowforms of life ,
such as the sporules and germs

from which come fermentation, decay, parasitical growths, and

infusoria,—thus destroying the very beginnings of the diseases thence

arising whether in plants or animals, as well as noxious effluvia,

etc. It is also an active medicinal agent and an effective protector

against insects, vermin, and the like.

In a lecture delivered by Dr. F. Grace Calvert, F. R. S., before

the
"
Society for the Encouragement of National Industry," in

France, after giving an account of the progress of its discovery,

he says :

"Wo will rapiiUy glance at the applications which have been made of this

remarkable substance for sanitary purposes, in medicine, agriculture and man-

ufactures.

The disinfecting, or rather antiseptic, properties of carbolic acid are very

remarkable. The beautiful researches and discoveries of M. Pasteur have

shown that all fermentation and putrefaction is due to the presence of micro-
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scopical vegetables or animals, which during their vitality, decompose or change
the organic substances, so as to produce the effects which we witness, and as

carbolic acid exercises a most powerful destructive action upon these micro-

scopic and primitive sources of life, carbolic acid, therefore, is an antiseptic

and disinfectant much more active and much more rational than those generally
in use.

It is necessary that I should here make a few remarks, explanatory of the

distinctions between deodorizers, disinfectants, and antiseptics.

Deodorizers. All substances merely acting as such are neither disinfect-

ants nor antiseptics, as they simply remove the noxious gases emitted from

organic matters whilst in a state of decay or putrefaction, without having the

property of arresting decomposition or fermentation. For it has been proved
that the source of infection or contagion is not due to noxious gases or bad

smells, (being merely indicators of its probable existence,) but as we shall see

presently, to microscoijic spores floating in the atmosphere, and which by their

ulterior development and propagation are believed to be the true source of

contagion.

Disinfectants. Under this head may be classed bleaching powder, or

chloride of lime, sulphurous acid, and permanganate of potash ; they first act

as deodorizers, and then as disinfectants, but they must be employed in large

quantities, to thoroughly oxidize or act upon organic matters, so as to prevent
them from again entering into decomposition ;

but still it is known that if the

organic substances so acted upon are exposed to the atmosxjhere, tliey will

again experience decay and putrefaction ; they are, in fact, more destructive

agents than disinfectants, and they are never antiseptics.

Antiseptics. Antiseptics, such as corrosive sublimate, arsenious acid,

essential oils, carbolic acid, etc., act as such by destroying the sources of decay
and decomposition, that is to say, they destroy or prevent the formation of the

germs of putrefaction or fermentation, without acting upon the mineral or

vegetable matters present. The advantage of their use is, therefore, that they

act, when used in small quantities, upon the primary source of all organic mat-

ters in a state of decay ; further, they are deodorizers, for they prevent the

formation of offensive odors, and consequently they are antiseptices, disinfec-

tants, and deodorizers. One great advantage which carbolic acid possesses
over other antiseptics is, that it cannot be used for any illegal purpose, as

arsenic or corrosive sublimate may.
And allow me further to add that disinfectants, such as chlorine, perman-

ganate of potash, or Condy-fluid, operate by oxidizing not only the gaseus

products given oflf by putrefaction, but all organic matters with which they

may come in contact
;
whilst carbolic acid, on the contrary, merely destroys

the causes of putrefaction, without acting on the organic substances. The

great difference which therefore distinguishes them is, that the former deals

with the effects, the latter with the causes. Again, these small microscopic

ferments are always in small quantities as compared to the substances on which

they act, consequently a very small quantity of carbolic acid is necessary to

prevent the decomposition of substances
;

therefore its employment is both

efficacious and economical. Moreover, carbolic acid is volatile, it meets with

and destroys, as Dr. Jules Lemaire says, the germs of sporules which float in
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the atmosphere and vitiate it
;
but this cannot be the case with Condy's fluid,

chloride of zinc or iron, which are not volatile, and which act only when in

solution, and are mere deodorizers. This is -^hy carbolic acid Avas used with

such marked success, and therefore so largely, in England, Belgium and Hol-

land during the prevalence of cholera and of the cattle plague. Mr. W.

Crookes, F. R. S., not only states, 'I have not yet met with a single instance

in which the plague has spread on a farm where the acid has been freely used,'

but he has also proved, by a most interesting series of experiments, that the

gases exhaled from the lungs of diseased cattle contained the germs or sporules

of the microscopic animals discovered by Mr. Beale in the blood of such ani-

mals
;
for Mr. Crookes having condensed on cotton wood these germs, and

having inoculated the blood of healthy cattle with them, they were at once

attacked with the disease. As to the value of carbolic acid for preventing the

spread of cliolera, among many instances wliich I could cite, allow me to men-

tion two special instances : First, Dr. Ellis says
—I have, in many instances,

allowed whole families to return to cottages in which persons had died from

cholera, after having had the cottages well washed and cleansed with carbolic

acid, and in no case were any persons allowed to enter such purified dwellings

attacked with the disease. My friend. Professor Chandelon, of Liege, has

stated to me, that out of one hundred and thirty-five nurses who were employed

to attend upon the cholera patients
—and they must have been numerous, for

two thousand died—only one niirse died, but the nurses were washed over and

their clothing sprinkled with carbolic acid. In fact, the antiseptic properties

of carbolic acid are so powerful that 1-lOOOth, even l-1500th will prevent the

decomposition, fermentation, or putrefaction for months of urine, blood, glue

solution, flour paste, etc., etc., and its vapor alone is sufficient to preserve

meat in confined spaces for weeks
;
and even a little vapor of this iiseful sub-

stance will preserve meat for several days in ordinary atmosphere, and prevent

its being fly-blown ; lastly, 1-lOOOOth has been found sufficient to keep sewage

sweet, for Dr. Letheby states, in a letter addressed to me, that through the use

of such a quantity of carbolic acid in the sewers of London during the existence

of cholera last year, the sewages of the city were nearly deodorized.

Although questions of Public Health are the province of Medicine, still per-

mit me to say a few words on the medicinal properties of carbolic acid. This

question deserves to be treated thoroughly, for plienic acid is susceptible of so

many applications in this direction, its properties are so marked, so evident,

and so remarkable, that they cannot be made too public, and it is rendering a

service to mankind to make known some of the employments of so valuable a

therapeutic agent.

I wish all who are listening to me were medical men, for I could sliow, by

numerous and undeniable facts, tlic advantage they might derive from pure

carbolic or phenic acid, and if my testimony was not sufficient to convince

them, I would invoke the authority of men justly esteemed amongst you. I

would recall to you the words of the good and learned Gratiolet, and those of

Dr. Lcmaire, showing thnt carbolic acid is the most powerful acknowledged

means of contending with contagious and pestilential diseases, such as cholera,

typhus fever, small pox, etc. Maladies of this order are very numerous, but

in carbolic acid we find one of the most powerful agents for their prevention ;
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for besides many instances which hare been cited to me, I may add that I have

often used it in a family in wliich there were eight or ten children, and that

none oi tlie family have suflFered from those diseases except those who were

attacked previously to the employment of carbolic acid about the dwellings in

which such diseases existed.

Besides its antiseptic action, the caustic properties of carbolic acid are found

useful
;
most beneficial effects are obtained from it in the treatment of very

dangerous and sometimes mortal complaints, such as carbuncle, quinsy, dip-

theria, etc. ,
as shown by Dr. Turner, of Manchester

; and also in less severe

affections, such as hemorrhoids, internal and external fistulas and other similar

complaints. But what must be especially mentioned is the employment of car-

bolic acid in preserving in a healthy state certain foetid purulent sores, and

preventing the repulsive odor which comes from them, an odor which is the

symptom of a change in the tissues, and which often presents the greatest

danger to the patient. The services which carbolic acid renders to surgery
can be judged of by reading several most interesting papers on compound

fractures, ulcers, etc., lately published in the Lancet by J. "Lister, F. E. S.
;

and allow me to draw your special attention to the following paragraphs which

are to be found is a paper published in the journal of the 25th September, 1867 :

' The material which I have employed is carbolic or phenic acid, a volatile or-

ganic compound, which appears to exercise a peculiar destructive influence

upon low forms of life, and hence is the most powerful antiseptic with which

we are at present acquainted. The first class of cases to which I applied it,

was that of compound fractures, in which the effects of decomposition in the

injured jjart were especially striking and pernicious. The results have been

such as to establish conclusively the great principle that all the local inflamma-

tory mischief and febrile disturbance which follow severe injuries are due to

the irritating and poisonous influences of decomposing blood or sloughs.

These evils are entirely avoided by antiseptics treatment, so that limbs which

otherwise would be unhesitatingly condemned to amputation may be retained

with confidence of the best result. Since the antiseptic treatment has been

brought into full operation, and wounds and absesses no longer poison the

atmosphere with putrid exhalations, my wards, though otherwise in precisely

the same circumstances as before, have completely changed their character;

so that during the last nine months not a single instance of pyaemia, hospital

gangrene or erysipelas, has occurred to them.' My hearers can also witness

the same remarkable results by visiting the two sick wards of Dr. Maissonneuve,

at the Hotel Dieu. Further, I must not overlook the valuable application

made of it to gangrene in hospitals by the eminent physician, James Paget,

Esq. ;
and lately it has been used by many of the most eminent medical men

with marked success in the scourges of humanity, phthisis and syphilis.

In agriculture our firm has stimulated the employment of carbolic acid for

the cure of certain diseases very common to sheep
—scab for example. The

method of treatment customary in similar cases was very imperfect as well as

dangerous, whilst with carbolic acid this malady is cured without danger to

the animal by dipping it for a minute, often only for a few seconds, in water

containing a small quantity of carbolic acid. For this purpose pure acid would

be too expensive and is not used, nor concentrated acid, which ignorant men
20
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who haye the care of sheep, would not know how to use, but by the help of

soap an emulsion of carbolic and cresylic acids .is made. After having shorn

the sheep it is dipped in this mixture
;
a single inunersion in a bath containing

one-sixtieth of it is sufficient to effect a cure. After scab, the foot-rot is one of

the worst and most frequent complaints. Carbolic acid is also for that an

efficacious remedy. For this a mixture is made of the acid and an adherent

and greasy substance capable of forming a plaster, which is made to adliere to

the animal's foot, for two or three days preventing the contact of the air, allow-

ing thereby time for the application to have its effect. But if the flock be

numerous it would take a long time to dress the four feet of each animal, one

after another ; so to make it more easy a shallow tray is made of stone
;
a sort

of trough ;
this is filled with the medicated mixture and the sheep made to pass

through it, their feet being thus impregnated with the requked substance.

Permit me also to state that cattle cease to be annoyed with flies, &c., if washed

with this solution or a weak solution of carbolic acid; and a first-rate salve can

be prepared by adding 10 per cent, of carbolic acid to lard or any other fatty

matters used for such purposes."

It was chiefly because of the uses of carbolic acid to thefarmer
that attention is here called to it. How extensive these may become

it i& at present impossible to say ;
but it is safe to assert that for

lice, ticks, and other vermin infesting his domestic animals, and for

their cutaneous diseases, sores, ulcers and the like, its equal for

safety and efficiency has not before been found. Its use in medi-

cine is rapidly extending, being used with great success in burns

and scalds, in erysipelas, for preventing and arresting ulceration,

and for many other diseases
;
as well as for the jDrevention and

arrest of epidemics and all diseases of zymotic origin. With the

single drawback of its disagreeable odor, its applications and uses

in a sanitary point of view are more important and numerous than

those of any other known substance whatever—and tlie odor

rapidly becomes less unjileasant to most people who. use it, until

it ceases to be so at all, and especially as the better qualities are

employed.
The best clue to be offered regarding its applications and uses,

as well as the best safeguard against its misuse, may be had by

remembering a few plain facts. First, that according to the best

authorities, all contagious, infectious or epidemic diseases (as well

as some others neither infectious nor contagious) are zymotic—that

is to say, tliey are of the character of fermentations
;
and that these

fermentations depend on the presence of various low forms of vege-

table and animal life
; next, that Phenol and Cresol, or so called

Carbolic Acid is anti-zymotic ;
that is, it is opposed to, and even

in very minute quantities fatal to these low forms of life
; thus, if
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used in time, arresting these diseases at the very beginning. Also

that the processes of fermentation and decay are zymotic in their

nature, and are also quickly arrested by the same agent.

If a pure, or strong although impure article be used, caution is

needful, for if applied of full strength to the skin it causes severe

irritation, smarting, numbness, and even shrivelling. If this occurs

wash it oif at once and apply sweet oil or fresh butter. When swal-

lowed in quantity it quickly operates as an irritant poison. In such

case administer oil of some kind, preferably sweet oil or linseed

oil, and give an emetic as quickly as possible, to be followed with

lukewarm water. But with ordinary care in handling there is no

need of any trouble from its use.

There are three or four methods of employing it which may be

used, as one or other seems most advisable. The first is to mix

with oil or lard in proportion of one to twenty, or even fifty or

more. This may be used for the feet of animals—for cattle cars or

places much exposed to rain, &c. Second, it may be mixed with

a dry powder and sprinkled where required. For this purpose dry
slacked lime is as good as any; this mixture is sometimes sold as

carbolate of lime. A third method is to dissolve in water and use

the solution. This is more frequently applicable and to a greater

number of uses
^
than any other, the chief drawback being the

trifling inconvenience of keeping a quantity on hand. The purest

carbolic acid of the shops requires about twenty times its weight
of water to dissolve it. When thus made, or if a saturated solution

of the impure article be made, much further dilution will be need-

ful for most purposes. In fact no one knows how little will often

answer the purpose suflSciently well. Last year the writer found

a weak solution effective in immediately arresting mildew on grape
vines and on various other plants ;

also to destroy plant lice. It

was intended to repeat experiments in this and similar directions

during the present year, but no occasion for its use arose. There

is much probability that various plant troubles due to parasitic

growths may be controlled in this way, and its trial is advised for

this purpose.

The last method named, and it is one adapted to many pur-

poses is, as soap, prepared as follows : slice a quantity of bar

soap, set it over the fire in a suitable vessel, after having added

just water enough to liquefy it by stirring and warming to less

than boiling heat, then take it off and mix thoroughly for each

pound of soap employed, from a quarter of an ounce to a whole
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ounce of carbolic acid, according as it is desired to have it mild or

strong ;
and the quality, both of the soap and of the carbolic acid,

may be varied in proportion as the product is desired to be nice

and delicate, or cheap and less agreeable. When cool the soap may
be cut into cakes and laid by for use, and will keep any length of

time. If my own experience is any indication of what will occur

with others, occasions to use it will grow more frequent as its fit-

ness for very many uses becomes known. Prepared as stated above

it has been found greatly preferable to what is sold in the shops as

carbolic soap, unless we except an article sold at a high price for

toilet purposes.

There is little doubt that it may be beneficially employed for

ridding plants of insects and for both the destruction and preven-

tion of those microscopic fungi which so frequently injure plants

by producing rust, mildew, blight, and kindred diseases. It is

asserted that when introduced into the soil, insects, worms, and

larvaa disappear. Experiments are wanting fully to determine its

measure of efiiciency in this respect.*

*An '• Insect Exterminator and Fertilizer" is latterly puffed and extensively advertised

claiming great efficacy by virtue of containing Carbolic Acid, and to be patented for the

purpose. Its appearance gives the impression that it is a mixture of coal tar with gas

lime (the latter being a complex refuse product of the manufacture of gas), and the

analysis as stated in the pamphlets accompanying it corroborate this impression. If so,

any farmer may mix them for a small fraction of the price charged for the " Extermina-

tor and Fertilizer." Coal tar and gas lime, separately and together, have long been em-

ployed for similar uses, sometimes with success, sometimes with injury. That such a

mixture would annoy insects is very probable if not certain, that it would contain a little

carbolic acid is evident enough, that it would exhibit fertilizing effects is improbable.
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SESSION OF OCTOBER, 1869, AT ORONO AND BANGOR.

The first session of the Board of Agriculture, held under the

Statute approved March 1st (see page 231), began at the College

of Agriculture and the Mechanic Arts on Tuesday the 19th day of

October.

It was gratifying to find a recent accession to the number of

students, enlarged means of imparting instruction, an additional

Professor at work, and abundant evidence of ability and determi-

nation on the part of all connected with the institution to succeed.

There were present, also, several members of the Board of Trustees

of the College, and the forenoon was chiefly devoted to the usual

recitations of the classes, and to remarks by those present, all of

whom expressed the highest degree of satisfaction at the thorough-

ness of the instruction, the progress of the students, and the happy

results of the imion of labor with study.

Professor Hamlin, of Colby University, one of the newly ap-

pointed members at large, said that, in all his experience as a

teacher in difierent institutions, he had never heard better recita-

tions or witnessed greater evidence of thorough, careful work on

the part of both pupils and instructors. He alluded to the sym-

pathy and cooperation which should exist between pupils and

teachers as necessary to the best results, and believed it existed

in the present. institution. He thoroughly believed in the necessity

of proper exercise of both mind and body in the system of training

young men, and was more convinced of the benefits of this course

after having visited and become somewhat familiar with the success

of the Michigan Agricultural College, where manual labor had been

united with study long enough to demonstrate its usefulness.

Professor Fernald, in reply to an inquiry whether the bodily labor

interfered with intellectual progress, replied that so far as he could

judge from the working of the system for something more than a

year, it did not—but, on the contrary, they were better fitted for

study by reason of having engaged in physical labor, and he re-
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garded it as really a benefit. He also stated that those pupils who
exhibited the most aptitude at work, were also those most ready at

their several studies. Mr. Johnson, the Farm Superintendent, said

that the pupils were always ready and willing to work, and to put
their hand to whatever they were told to do. Professor Peckham

stated that he came to this institution with some prejudice against

the system of manual labor, but he was every day gaining confi-

dence in its expediency and usefulness.

Afternoon Session.

The Board met for the transaction of business. The terms of

oflSce of the several members at large, appointed by the Governor

and Council, was determined by lot, as follows :

M. C. Fernald, one year.

Geo. L. Goodale, one year.

C. E. Hamlin, two years.

C. F. Brackett, three years.

S. F. Peckham, three years.

Messrs. Gilbert, Hobbs and Pulman were appointed a Committee

to report on the time and place of next session.

After some discussions upon various incidental matters of in-

terest, the Board adjourned to meet at the City Hall in Bangor, at

9 o'clock A.M. on the following day ;
after whicfc the members

occupied themselves in an examination of the buildings, the farm,

and the stock belonging to the institution.

Wednesday, October 20th.

The public session of the Board (in the nature of a Farmer's

Convention) was held in the City Hall, Bangor. The opening
exercise of the forenoon was a lecture by Prof. George L. Goodale

of Bowdoin College, (one of the rrewly appointed members at

large), on

Some of the Conditions of Successful Experimenting.

(Phonographically reported by J. M. W. Torrington.)

Mr. President and Gentlemen :—College duties, which could not

be conveniently assigned to others, have rendered it absolutely

impossible for me to prepare a written lecture for the present

occasion, therefore the remarks which I have now to offer must

be presented in the most informal and familiar manner. The topic,

as announced by the President,—"The Conditions of Successful
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Experimenting-, and of Progress in Agricultural Science,"—is too

comprehensive a subject to be brought within the limits of a single

hour's familiar talk. In the quiet of one's study, it might be

possible to collate and arrange all the facts bearing upon this sub-

ject, and to bring out the principles involved in the question ;
but

it is impossible in a single hour of familiar talk to present this

whole subject in an exhaustive manner. Therefore I shall confine

my remarks to the first portion of the subject, and now invite

your attention to some of the conditions of successful experi-

menting.
This subject has been repeatedly brought before the Board. I

would refer particularly to the labors of a gentleman who is now a

member of the Board,—Mr. Chamberlain of Foxcroft. It has been

very ably treated by him, and by others also, and much that I

have to say to-day is but a repetition and amplification of what

has been already and ably said.

The subject is a very important one, and I think you realize its

importance. The present proud position of agriculture is almost

wholly due to successful experiments in collateral sciences and in

agriculture itself. I think this must be admitted by every farmer.

I say "experiments in collateral sciences *and in agriculture."

By
" collateral sciences

"
I mean botany, zoology, and chemistry ;

particularl}^ that department of botany bearing upon the physiol-

ogy of plants, those departments of zoology bearing upon the

physiology and classification of animals, and those departments of

chemistry relating to the analysis of soils and of crops. Ameri-

can agriculture has followed very closely in the footsteps of Euro-

pean agriculture. It has been merely necessary for Americans to

modify European agi'iculture to meet wants existing here—differ-

ent climatic conditions, and then the great want of all, the want

of labor. This last has been met by labor-saving appliances.

Whatever has governed the progress of agriculture abroad has

governed it in this country. Whatever afiects the progress of

agriculture abroad affects it in this country.

Now, who are the experimenters abroad, and who are the ex-

perimenters in this country ? I shall confine myself now to brief

allusion to some of those who are to-day experimenting in this

country, as introductory to the question of experiments in general.

Let us see who are experimenting in the collateral sciences. In

Botany, we have Professor Meehan of Philadelphia, editor of "The

Gardener's Monthly"—a gentleman who has devoted much time
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to the elucidation of the laws of plant growth. Now, those laws,

as he is bringing them out, we consider contributions directly to

botany ;
but sooner or later they will be incorporated into the very

substance of what we call American Agriculture. So it is with

Zoology. We have very able workers in that department of science.

I will mention three, sons of Maine, Prof. Morse and Prof. Pack-

ard of the Peabody Academy of Science, at Salem, Mass., and

Prof. Verrill of Yale. These gentlemen are studying zoology ;

their contributions are given to zoology directly, but indirectly

they are to aflect the progress of agriculture.

Whatever these gentlemen have done in these collateral sciences,

they have done through experiment and observation, and whatever

contributions they make to botany and zoology must be made

through similar means. Prof. Verrill is carefully studying the laws

that govern the reproduction of domestic animals
;
Prof. Packard is

studying those insects prejudicial to your crops and those insects

beneficial to them
;
and Prof Morse is studying certain great laws

of classification bearing upon the improvement of varieties, and

hence bearing directly upon the improvement of breeds of cattle.

In chemistry there are also many able experimenters, as Johnson

of Yale, and Lea of Philadelphia.

These are some of our American workers in the collateral

sciences. Now if I should ask the question, ".Who are experi-

menting in Agriculture?" I should leave the question for you to

•answer. There are many who are performing what they call ex-

periments, but to-day we have in this country very few who are

able and are willing to devote the time, the money and the labor

^necessary to thorough agricultural experiments. This is not yet

to our discredit, but it soon will be. Thus far we have simply

been obliged to modify European agriculture to meet wants exist-

ing here, but the day has now dawned when we must begin to

experiment for ourselves, and have an independent American agri-

culture. This can be brought about only through experimenting.

Now, what is an experiment ? It is necessary, of course, that

we should have this plainly and fairly understood at the very out-

set. What is an experiment? How mnch is involved in that

word ? I know no bettor definition than one which has been given

by a German writer: "An experiment is a question put to

nature." An experiment in physiology is a question which you

put to nature througli physiology ;
it is a question put by the

physiologist. A philosophical experiment is a question put in
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molar physics by the natural philosopher. A chemical question is

a question in chemistry put to nature by the chemist. An agri-

cultural experiment is a question which the farmer puts to nature

through agriculture. That is what an expejiment is in the broad-

est sense of the term.

It is obvious that we have two kinds of experiments ;
that is,

we can ask two kinds of questions of nature. First, in regard to

nature's laws
; and, second, in regard to some particular opera-

tion. An experiment in regard to a law is a general experiment ;

one which is directed to a particular end, we may call a special

experiment. So that we have at the outset this broad division

into general and special experiments. The subject reads, "The

conditions of successful experiments."

This brings me to a portion of the subject which is very

important : What is a successful experiment ? Now, we must

agree upon this. Suppose you wish to experiment with a particu-

lar kind of fertilizer, I will say a salt of potash. You want to try

the efiect of this salt of potash upon a given soil and upon a given

crop. I will suppose you find your crop diminished from what it

was last year. You call that an unsuccessful experiment, I pre-

sume. Your neighbor tries that same fertilizer, upon the same

crop, and doubles his. You call his a successful experiment. If

you say so, I certainly cannot agree with you. I do not call

either of these experiments successful, because we do not know

whether nature has answered Yes or No. A successful experir

ment is an experiment which elicits from nature a direct answer,

Yes or No. Now, what sort of an answer have you forced nature

to give ? It is an equivocal answer; you do not know whether

she has answered Yes or No. And it is so with your neighbor.

Now, suppose you noted precisely what kind of soil it was, pre-

cisely what kind of fertilizer you used, precisely what kind of

seed was used, noted the conditions of temperature, and all the

climatic conditions of the season, and then noted the time at

which the crop was gathered, and the results, there is in your
work a valuable contribution to agriculture. Now, suppose your

neighbor communicates the results of his experiment, in which

his crop was increased, to some agricultural paper, merely say-

ing that the fertilizer doubled his crop, how much information

does that statement give you ? Very little. Nature has not an-

swered the question Yes or No. His is an unsuccessful experiment,



314 BOARD OF AGRICULTURE.

wliilc yours, if fully reported, is a successful cxperimcut; and that

is just the difference between the two.

We shall find that almost all the experiments thus far performed
in this country, at least most of those communicated to our agri-

cultural papers, have resulted in equivocal answers. -You cannot

tell whether the answer is yes or no. Without going any further

back in your memory than last winter, let me call your attention

to the discussion which followed a lecture upon the diseases of

plants. The question of fungoid diseases came up—the diseases

produced in plants by fungi. It is a Avell known fiict, that the

little spores which produce these fungoid diseases are killed at a

certain temperature. Soaking the seed in hot water will destroy

the vitality of the fungus, but not the vitality of the seed. Then

the question Avas asked, by a gentleman well known to you,
" What is the temperature at which the vitality of the seed itself

may be destroyed ?" AVithout following the line wliich was carried

out in the discussion then, let me call your attention to one single

point which was brought out in regard to the treatment of the

fungus on corn. One gentleman said he had always had good corn

crops, because he had treated his seed with boiling water, and he

thought, also, he Avas able to harvest his corn a little earlier; of

rather, I slu)uld say, he was able to get his crop, which was sweet

corn, to the corn factories a little earlier than his neighbors. A
gentleman who Avas present said his experience did not agree with

that. He said that he tried an experiment like that three or four

years ago ;
he soaked his seed-corn in boiling water, and had been

waiting for it to come up ever since. Now, how can you account

for these discordant results ? Ilere the corn and the boiling Avater

were the same in both cases; in one case, a largo crop had been

obtained, but in the otlicr the corn had not come up in three years.

The same experiments Avcre made, and the results wore discordant.

And so it is Avith nearly all the agricultural experiments in this

country, and I do not wonder that farmers are disgusted Avith most

agricultural cxperiinonts, as they have been thus far conducted. I

have no doubt if I should call upon you ior your experiments, you
would say the results have been something like this. You found

in some agricultural paper, or in the agricultural columns of a

political or religious paper, some exj)eriraent described in such a

graceful and fascinating style that you thought you AA'^ould like to

try it, and you did try it, with conditions the same or nearly the

same as Avere there detailed, and you found your results did not
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agree with the results reported. Of course, you became dissatis-

fied, and said something was wrong; the fault was either in your

experiment or in the experiment of the wi'iter of the article. If

in him, you did not want to follow out any more of his experi-

ments
;

if in you, you wanted to know what the fault is.

Now, what are the conditions of a successful experiment ? what

are the conditions that will prevent these discordant results ? You

do not find chemists, you do not find natural philosophei's disagree-

ing in their experiments ; why is it that the results of agricultural

experiments are almost always discordant ? There is a fault somo
where. Let us see where it is. I have said that an experiment is

a question put to nature, and a successful experiment one which

cli<5its an answer Yes or No. Now, the conditions of a successful

experiment will obviously be those which will secure that answer,

and they will be precisely those which will obtain an answer, yes

or no, anywhere. I have no doubt that either of the Professors of

the Agricultural College would say that he might ask the best

scholar in either of the classes a question, and he would find that

the answer would depend upon the way in which he put the ques-

tion. If you should put a confusing question to the most brilliant

scholar, you would get a confused reply ;
but put the question in

a clear, intelligible manner, and you will get a plain, clear answer,

yes or no. All lawyers know that it is a very difficult thing to

acquire the art of putting clear questions. Some acquire this art,

some seem to have it naturally. You as farmers must learn to put

a question to nature so that you can got an unequivocal answer.

You know, that in order to get a plain, unequivocal answer, you
must make your question in the first place, plain, and in the next

place you must make it pointed. It is so with experiments. You

must make your experiment plain, and you must make that experi-

ment point to some one definite end
;
then there will be no trouble

at all. First make the question plain, have a clear idea of what

you want answered in your mind, and then you will have a plain,

intelligible answer.

Suppose I should propose this as an experiment to the Board of

Agriculture : "What is the effect of phosphate of lime upon the corn

crop ?" One member might try bone dust, and obtain certain re-

sults
;
another would try superphosphate of lime, and obtain certain

results
;
another might try apatite, mineral phosphate of lime, and

he would obtain different results. The results would not agree,

and yet you would say that in each case phosphate of lime was
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used. But the one who used bone dust used bone phosphate,

together with gelatine
—

nitrogenous matter; the one who used

superphosphate of lime, used, in all likelihood, nitrogenous matter

together with soluble phosphate of lime and insoluble phosphate
and sulphate of lime

;
the one who used apatite, used the most

insoluble form of phosphate, and with no nitrogenous matter at all,

and how could the results agree ? If nature had given an answer,

yes or no, the same in each case, the answer would have been of

no value, because, if you had found the same answer to different

questions, you would have thought something was wrong in the

manipulations. So, if you want an answer, yes or no, to your

question, make it as pointed as you can, eliminate every outside

complicartion ;
do not let the experiment cover too much ground,

but have it directed to a particular point.

Take this subject of potato growing. It is too much to ask one

man to experiment in regard to early and late varieties, and in

regard to the size or weight of seed, and the distance between the

hills, which will produce the best crop. Either of these is enough
for one man to study at the same time. It is this very desire to

cover too much ground that makes much American experimenting
so fallacious. Our experimenters want to do too much. They are

not satisfied with taking one point and working it out fairly and

faithfully. A long time ago, a German writer said "
Experiments

it is true, are not easy ; still, they are in the power of every think-

ing husbandman. He who accomplishes but one, of however

limited application, and takes care to report it faithfully, advances

the science and consequently the practice of agriculture, and

acquires thereby a right to the gratitude of his fellows and of

those who come after him." "Of however limited application."

Note that limiting clause. Make your question pointed; do not

ask too much of nature
; because, if you ask a complex question

and get the answer "Yes," you do not know to which division of

that complex question the answer "Yes" applies. Make your

question, therefore, pointed.

To put this in other language, in the first place, you must care-

fully study all the conditions of the experiment. Take, for in-

stance, the first experiment to which I referred—the effect of

potash upon a given soil. It makes all the difference in the world

to what kind of soil you applj^ it. That is the very first condition

which you must study. Now, in regard to the examination of the

soil, you must have a physical inspection of it, I had almost said
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2l geologieo-physical examination, and there must be some rude

chemical examination of the soil. We all know that all soil comes

from the detritus of the rocks, and we know that these rocks vary

in their physical and chemical character. Having instituted such

experiments as these, and found out, in the first place, what the

nature of the soil is, physically and chemically, in the next place,

study the times and seasons. Remember that you may here have

certain unforseen circumstances which will be a modifying condi-

tion in your experiment. The reason may be short : it may be an

early or a late one
;

it may be a wet season or a very dry one.

In making up your account, all these things must be very care-

fully and correctly observed. Note the quality of the seed em-

ployed, and the weight, and make your experiment suflficiently

limited, so that, if need be, you can even count the seeds. I hope
I shall be able to show you, before I get through, that successful

experiments have been a matter of counting and weighing.

Therefore study the seed which is put into the ground, study

the season which passes over its germination and growth, and

then the aggregate of these conditions will form the conditions of

the experiment.

In the next place, having accurately observed all these condi-

tions, and studied them very carefully, you are to record them

faithfully and truly. And I think, gentlemen, you will agree
with me, that it is the failure to do this which has wrought so

much mischief- in American agriculture,
—the failure faithfully and

fully to record experiments. I know that a great deal has been

said and written about the necessity of keeping farm accounts,

but how many farmers are there who as yet keep the accounts of

their farms as a merchant keeps his books ? This reluctance to

keep accurate details of your experiments seems to spring from

one characteristic of farmers. You think that what may be of

trifling interest to you may not be interesting to others, and

you do not want to obtrude yourself upon their attention with

your results. You thus become careless about the little details.

Time passes on, and then you think all at once you would like to

note down the exact conditions which existed in the spring ;
it

may now be summer. But remember, that when a single month

has passed over your head you will probably be unable to record

the exact conditions you found at the outset. Your memory may
fail you. No chemist would undertake an analysis, and trust to

hte memory throughout that analysis. It would be impossible for
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him to do it, and if lie attempted it lie would be really trifling with

those who employ him. Everything must be labelled, everything
must be marked. You must faithfully and accurately record all

the conditions and all the results.

Nest, you must correctly interpret the results of your experi-

ments. And this is by no means an easy matter. Every now and

then it seems as if the natural and physical sciences, and agricul-

ture, and medicine, which depend so largely upon the natural and

physical sciences, take a retrograde motion
; they seem to move

backwards
;
and whenever that retrograde motion seems to take

place, you may depend upon it that the cause lies in the misinter-

pretation of experiments. We have found it so in chemistry.

Experiments that have been carefully conducted and faithfully

recorded have been incorrectly interpreted ;
their meaning was

not fully understood. So it is in agricultural experiments. Per-

haps in no department of human thought and work have there

been grosser misinterpretations than in agriculture. Misinterpre-

tation, tlien, has retarded agriculture. It is only by experiments

accurately conducted, faithfully reported, and correctly inter-

preted, that we can hope for progress.

It is also necessary to repeat experiments. You will find in all

our scientific works statements like this : Mr. So and So found by

experiment that a given acid and a given alcohol produced a new
ether. Subsequent observers have not been able to confirm his

observations. As in chemistry so in agriculture, it is important

to have the same experiment repeated many, many times in order

to see if there were any errors in the first results.

Have any experiments ever been conducted in this way ? More

than twenty years ago an English gentleman of wealth, then, and

still extensively engaged in the manufacture of superphosphate,

marked out for himself a course which his friends must have

regarded as exceedingly whimsical. lie engaged tlie services of

a chemist, and of chemical assistaftts besides, and then commenced

a course of agricultural experiments. During the first year he

devoted himself to the solution of a single question ;
a question

which any American farmer, out of this State, would have decided,

very likely, by one season's experiment, in what leisure he could

have obtained, and upon some small place on the farm. But the

gentleman to whom I refer devoted a largo tract to this special ex-

periment ;
it was accurately conducted, faithfully reported, riglitly

interpreted, and became incorporated into agricultural science.
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That was a valuable contribiition to agriculture. During that

year he spent in his experiments two thousand pounds. He has

carried on these experiments until the present time, spending year
after year between two and three thousand pounds steiiiug in

these investigations. He has studied almost everything that goes
on to a farm, and almost everything that can be taken ofi" a farm

;

he has studied the growth of animals, and the laws that govern'

reproduction ;
and all these points have been studied as his first

experiment was studied, carefully and accurately, and correctly

interpreted.

In giving these facts from memory, I may not have given the

details in their proper order, but the outline of the experimenta-

tion can be found in any of the agricultural cyclopedias. This

gentleman, Mr. Lawes, and his associate, Mr. Gilbert, have by
their experiments overthrown some of the brilliant but false

theories which were brought forward by the great Liebig, who
has been obliged to recede from some of the positions taken early

in his life. He has been forced to do so in some cases by the

results obtained by Messrs. Lawes and Gilbert. Here I will say,

that in making a very graceful recantation, Liebig says he is

simply moulting his wings for a higher flight. There is no gen-

eralizer to whom agriculture is more largely indebted than to

Liebig, who gave to organic chemistry methods of organic analy-

sis. Let us hope, however, that the next theories he brings for-

ward will be brought as the result of.experiments extending over

a long time, and experiments which satisfy the conditions which

I have stated.

Now, gentlemen, is it possible for the members of the Board of

Agriculture to undertake experiments and conduct them in this

manner? I think you would all* agree that at present it might be

impracticable to undertake such scientific experiments upon a large

scale. What may be called tentative experiments may however be

successfully conducted by every farmer in Maine. By such an

experiment I mean a practical trial in order to settle questions

upon one's own farm. This subject will be alluded to by Professor

Brackett, in his lecture this evening. Such tentative experiments

repeated many times with the same results, have almost the same

authority as the scientific experiments which I have detailed. You
know the subject of an "Experimental Station" has been broached.

It has not been met with any opposition, but perhaps at the pres-

ent time it would be impossible, for lack of means, to establish an
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experimental station such as is really needed. We hare however

an Agricultural College, established upon what seems to be a

pretty sure foundation. It is meeting, deservedly, with a good
deal of favor

;
and it is to that institution and kindred institutions

that we must now look for some contributions to agricultural

science. We must now have these scientific experiments conduct-

ed so that they will be types of experiments that we can all try.

Experiments as to the real value of muck—a question upon which

hundreds of experiments have been tried, and concerning which

the most diverse opinions prevail among those who have used it
;

experiments with plaster, so that we can have that question, which

is continually coming up, "What is the use of plaster upon soil?"

settled. You can think of many questions which can there be

clearly and fully settled.

But, gentlemen, you must not expect too much of the Professors

of the agricultural college. Their time is very largely occupied in

imparting instruction to the students attending. Only fragments

of it are at their command which can be devoted to experiments

having for their object an increase of the amount of knowledge at

present existing. I am in a position to say this. It is also

requisite that you give them your hearty cooperation. They need

this as much as they need the payment of their salaries. It is

indispensable that they have your hearty cooperation and encour-

agement in their work.

And now, in bringing to a close these remarks, which have

necessarily been brief, and fragmentary, I wish to say that one of

the Professors has been very well and favorably known to me and

to very many in the State
;
the other comes among you as a stran-

ger. It gives me pleasure at this time to renew an acquaintance

with him very pleasantly begun upon the other side of this conti-

nent, I had the pleasure of meeting him in California, where he

was undertaking a course of experiments under circumstances of

exceeding diflBculty. You remember the petroleum excitement in

California a few years since. You remember that companies were

formed, and superintendents were sent out, and chemists to assist

those superintendents. Among them, our friend Prof. Peckham

went. He was directed to conduct experiments in regard to the

California petroleum. What appliances did he find upon that Ojai

ranch, a long distance south of San Francisco ? He had no appli-

ances within his reach, and was obliged to draw upon the resources
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of his own ingenuity, and did what every Yankee of equal ability

would have done—he made his laboratory, made his apparatus,

and conducted those experiments with success, satisfying in those

researches precisely the conditions of the experiments to which I

have referred as necessary in agricultural experiments. His results

are known to technical chemistry wherever chemical journals are

read. They have formed a real, substantial contribution to indus-

trial chemistry and to chemical technology. Therefore it is with

hope that we now turn to the Agricultural College of Maine for

good results in successful experimenting.
In conclusion, allow me to say, that the latter part of this subject,

"The Future of Agriculture," will be treated by another member
of the Board this evening.

Remarks of Professor Fernald.

Prof. Fernald, of tlie Agricultural College, was called upon,
and said :

I do not know that I have anything to offer in connection with

what has been said, other than to acknowledge the very favorable

report which Prof. Goodale was pleased to make in regard to the

officers of the college, and to assure him and the other gentlemen
of the Board that it will be our endeavor, so far as experiments are

conducted there, to conduct them faithfully.

I was very glad to hear the several points so clearly brought
out by the lecturer in regard to the methods of conducting suc-

cessful experiments ;
that all the conditions should be accurately

noted when an experiment is made
;
that it does not answer to

note the conditions at a given time during the progress of the

experiments, and neglect to note them at other times, which are

equally important ;
but that an experiment, when once undertaken,

in order to be successful must be conducted with the- utmost care

from the beginning to the close of it
;
and also that other remark,

that every experiment which has been faithfully conducted should

be as faitlifully and accurately reported, that others may have the

benefit of what one observing man has been able to accomplish.
I am not prepared to make any special remarks in connection

with this topic ;
but there are around me a large number of men

who, I know, are well able to speak upon it, and with, your per-

mission I will take the liberty of calling upon Mr. Scamman, who
is always ready.

21
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Mr. Seth Scamman. After listening- to the very interesting address

by Professor Goodale, I have come to the conclusion that we farm-

ers are "left out in the cold," for every one knows, who knows any

thing about the matter, that ninety-nine out of a hundred of the

farmers of Maine have not the means, in the first place, to go into

these exact and elaborate experiments, and, in the next place, they
have not the time. We have but a short season in which to put
our seed into the ground, to nourish it, and to harvest the crop ;

we have to work all the time and give our whole attention to this

matter, and therefore we have not the time, even if we had the

means, to go into experiments, which we have seen here to-day it

is useless, perhaps, for us to go into unless we can somewhat in

the manner described to us.

But, it may be a long time before we shall be able to realize what

the farmer needs to-day, if we wait for the Agricultural College or

for anybody else to make these experiments, and the question arises

"Can the farmers of Maine do anything towards advancing this

very important and essential matter in agriculture?" It strikes me
that although we may not be able to add materially to agricultural

science, we may still learn something for our own benefit, individu-

ally. For instance, we may not be able to go into an elaborate

investigation in regard to plaster, yet I believe that the farmers of

Maine may, by observation, determine the usefulness of this fertil-

izer on their own land. A farmer may use plaster on a given soil

and find it very beneficial. Now, if he carefully notes the kind of

s^l upon which it was used, and the circumstances as far as he can,

-although he may not be able to benefit his neighbors materially, he

'may perhaps apply plaster on his own farm successfully and bene-

ificialjy. For instance, take a stiff", heavy, clayey loam. I have had

vin the course of my life considerable experience in farming; I have

had a good deal to do with that kind of soil, and I have found

that the use of plaster, as a top-dressing, is advantageous. I have

never used it on that kind of soil when it has proved a failure, and

therefore I have come to the conclusion, tliat if I have a still", clayey

loam, naturally barren and unproductive, if I can throw broadcast

on that soil a coat of plaster, I am very sure the succeeding year
to harvest a rich, luxuriant crop of clover. I have never known

it to fiiil, and hence I conclude that plaster on that kind of soil is

the cheapest fertilizer that I can use.

Then, again, I have used plaster on sandy soil, and I never saw
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any benefit at all. Therefore I come to the conclusion that plaster

on that kind of soil is not beneficial, and I do not use it.

Now, sir, I think that we farmers, while we are waiting for the

results of experiments from the professors at the Agricultural

College and from other sources, had better be doing a little in this

matter. Even if we do not do it so accurately or scientifically as

may be desirable, and perhaps add little or nothing to the science

of agriculture by doing it, we may perhaps put some money in

our pockets. Therefore I suggest to the farmers in this Conven-

tion, that we should, with the time and means we have, be doing
a little round the edges, if we do not go into the bowels of the

matter.

Question. How much plaster do you apply to stiff, heavy soils,

and how frequently ?

Mr. ScAMMAN. About three bushels to the acre, every third or

fourth year.

Hon. Hannibal Hamlin. I listened with very great pleasure to

the lecture of Prof. Goodale, and he made me feel most sensibly

how little I knew about the subject which has brought us to-

gether ;
and yet it is an art to which I have given attention during

my whole life
;

it is one to which, if I was so situated, I would

like to devote my whole time. Agriculture is the most important
of all the arts, and it may be truly said, we know scientifically

the least of it. I agree with my friend over the way (Mr. Scam-

man) that we have not the means or the leisure to apply science

to agriculture, and get results which are as satisfactory and 'cer-

tain as science, and yet we need it. We must depend, to a very

great degree, upon other sources for accurate experiments, which

we cannot expect to be performed by common farmers. One of

the first things to be done, therefore, is to strengthen and encour-

age by every means in our power the agricultural institution which

we have founded here in our immediate neighborhood.
There are two kinds of experiments which may be most properly

made, and each will contribute in aid of the other. Certain

scientific experiments, in which all the conditions of the seed, the

climate, the soil, and everything which shall make the results as

certain as science, are to be made
;
and then there are to go along

in aid of these that which all of us can do to a certain extent—
practical experiments, which will not be so accurate as those

which will be embraced in the first class, for we can, at best, have

but few who will be able to apply scientific principles, in a satis-
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factory manner, to the problems of agriculture. But to our

Agricultural College we may look with much hope for scientific

experiments and practical results
;
and I think, as my friend

Scamman has suggested, that there are a great many experiments

and observations which we may make by careful annotations of

soil, and such other auxiliary means as wc may bring to our aid,

and we may thus contribute in aid of that which is scientific and

fixed.

But there is one great obstacle in the way, which must be

removed before either of these things can be done. I wish it did

not exist
;

it surely ought not to exist. How many men have we
in our community who avoid a county agricultural association,

who are hardly willing to open a book and read the results of

agricultural experiments, either scientific or practical ? How
many men there are in the community who find fault with a man
because he is a "fancy farmer," as they choose to call him?

Well, sir, if a man be nothing but a "
fancy farmer," if he is able

to make scientific experiments and produce scientific results, and

if he shall give to the community an improved vegetable, or im-

proved stock, which is nothing but the result, if you please, of

fanciful experiments, do our people remember how very much

good that man may do ? Apply that principle to stock raising.

How many hundreds of thousands of dollars have gone into the

"pockets of the farmers of Maine by the efforts of a single man in

our State, who within a few years has so much improved the breed

of horses ? I need not name the man, because every one who
liears the suggestion knows to whom I refer. Yet you may say

that man is a "horse man," a "fancy horse man," perhaps.

Suppose he is a "
fancy horse man," if he gives us a breed of

horses tluit are worth twice as much as the animals we have

produced heretofore, 1 ask you if tluxt man is not a public bene-

factor? Most assuredly he is. And so of experiments in the

production of new varieties of vegetables, even though they arc

not scientific experiments. 1 am dividing experiments into two

kinds, because 1 am free to admit that we have neither the time,

nor the knowledge, nor the means, to make just such experiments
as Prof. Goodale has told us are necessary for the advancement of

scientific agriculture, and which I know as well as he docs are

neOessary. But outside of these, there is a class of practical

experiments which we may make which will aid us along the road

of progress in the art, and, I might say, the science of agriculture.
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The time ought soon to come when the word "art'' shall be

dropped, and agriculture be, what it is in truth, a science.

Now, we have all of us got to help. Mind acts upon mind,

community acts upon community. We are all interested in this

subject, and we should all aid in elevating the minds of our com-

munity, to bring them up to any kind of an experiment, whether

it be practical or scientific ;
because it is still said by too many

of the good men in our community,
" That man is only a book

farmer," "That man is only a fancy, experimental farmer." Well,

if he be only a "book farmer," if he will apply his book know-

ledge practically, and will give us better vegetables, better stock,

better results from the farm, he is what Dean Swift said, a great

many years ago, of the man who made two blades of grass grow

where but one grew before—" a public benefactor."

How are we going to do it ? We shall do it by coming to-

gether, by talking with each other, by creating an interest, by

stimulating each other along the path which shall produce those

results.

Now, sir, that we want these scientific experiments and results

no sensible man can doubt. That we should all give our aid to

secure this desirable end, in the best possible way, is equally true.

That best way, in my judgment, is to bring to bear the best

means we can to sustain our Agricultural College, and trust to

the.m for the scientific results, we to take their science and apply

it in practice after they shall have made it plain to us. These are

my views, and I shall, in my humble way, contribute in both

directions.
'

..
•

S. F. Perley. Hon. S. F.. Perley being called upon by the

Chair, said :

Mr. Chairman and Gentlemen,—I am not prepared to speak

upon this subject, but I can say that the influence of the lecture

upon my mind was similar to what it was upon the micd of the

gentleman from Cumberland (Mr. Scamman,) that Prof. Goodale

had almost shut us farmers out from trying experiments, and for

this reason : He says the first thing we require is, to know what

the soil is upon which we arc to try the experiment. Gentlemen,

which one of us who handles the plow can tell what the constitu-

tion of the soil is ? We have been dosing it with superphQ%

phates, with plaster, with barn manures, and a variety of thinga>

which are all having an effect upon that soil, and how are wfiilfi

; oiiJ bust
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know what our soil is ? We scarcely know anything about our soil,

and this being- so, how can we make scientific experiments ?

But as the gentleman from Penobscot (Mr, Hamlin) says, if we
cannot make scientific experiments, we may make practical ones,

that will be of use to ourselves. If we pursue an experiment

upon our own farms, year after year, and find it successful, no

matter what the constitution of the soil is, we may venture to say
then that we have tried an experirnent, and know that nature

answers " Yes ;" that is to say, if we succeed- in raising crops as

we hope to raise them. I do not know but it is just as proper,

if we fail every time, to say that nature has given us an answer.

If we try half a dozen times to raise corn upon a piece of land,

and fail, we might as well admit that nature says
" No "

to that,

and try some other spot, or tiy some other method, or some other

manure. I have been rather a dabbler in experiments, and my
neighbors have laughed at me sometimes for it. This very sum-

mer, they caught me weighing, some potatoes. I saw them smile,

but I was not at all disturbed, for I ascertained in that way that

there was a difi'erence of fifty per cent, in the result of diflerent

kinds of manure that I had used upon the same ground. Yet I

have thought since that I may have been mistaken in regard to

that very experiment. I labored very carefully, and thought I

knew everythiug about it. But I dumped the diflerent manures

upon the ground, and, query, did not rain come, and if so, did not

the land under these piles of manure get more than its proportion?

If not, did my boys spread that manure so that every foot of

ground got its due proportion On the whole, I have but little

faith in the results of that experiment. I thought I was doing

the best 1 could, but really I don't think it amounts to much.

And yet, if I were to pursue that same series of experiments half

a dozen years, and the same answers came from the same manures

every time, I should believe that the experiments were worth

something.
There is a great deal of truth in what has been remarked here,

that few of us have the time, few of us have the money that we
can afford to spend, and few of us really have the ability to give

proper attention, and notice carefully and correctly the answer

that is given. I must say with regard to that, that it is very

much as it is with stock breeding. A man who does not love an

animal is doing a foolish thing if he undertakes to raise stock
;

and the farmer who undertakes to make experiments must have a
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love for it, a kind of genius for it, or his experiments will not be

worth much to him, or to anybody else. So I do not think it is for

all of us to become experimental farmers, to record experiments

and make a report of them. That must devolve upon a few. We
all know that we now have provision made for some agricultural

experiments, and we hope that they will be useful. But so far as

we farmers are concerned, I do not think that the man who loves

his animals above all things can ever make a good field farmer, or

make a' good agricultural experimenter. The man who loves his

field crops above all things will never make a stock breeder. We
have difierent natural capacities, and we must all devote our

efforts to determining which we think will succeed. I would not

say to every farmer,
"
Try experiments, write them down, and

record them in the newspapers,'' but I would say,
"
Try experi-

ments year after year;" but I do not think it would be well to

report them, because they might not be reported accurately. But

upon our own premises we can determine what we can do upon

the different soils, and what manure will do upon one piece of soil

and upon another. We can all of us be our own experimenters

after a pi'actical fashion. And yet I wait with a great deal of

impatience for the time when reports shall be given to us by

scientific men who are competent to examine the soil, and all the

conditions, and report them to us.

The reports of Messrs. Lawes and Gilbert have been mentioned.

Those reports are intensely interesting and of the highest impor-

tance to the farmers of Maine. Although their experiments were

made in England, under different conditions of soil and climate,

no American farmer can read their reports without being the

wiser for it. Those experiments were made by men competent

to the workr I wish there were a hundred men in the State of

Maine competent to make similar experiments. There may be a

dozen, there maybe two or three. I. hope we shall hear from

them in due time.

In regard to our friend the lecturer, I do not want to discourage

him at all, but I must say he rather damped my ardor in experi-

menting. Perhaps what he has said is all true, and it may be that

none of us will be discouraged from trying experiments in our

own particular locality ;
but it is certain that none of us will

undertake to become scientific analyzers of soils or crops.

• Mr. Samuel Taylor. Samuel Taylor of Fairfield was called

upon, and said :
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I feel altogether unfit to make any remarks wliich will be edify-

ing or useful. I have been through life what may be called a

harum-scarum farmer. I have raised a few potatoes, and some

pretty clever animals
;

I have gone into Knox horses, and into

Durham shorthorns, and have raised some pretty good ones
;
but

I feel that any remarks which I might make to this audience

would be of very little edification. I must beg to be excused.

Mr. Z. A. Gilbert. I am somewhat surprised that I should so

widely differ from some of the gentlemen who have preceded me
in the impressions that I received from the lecture to which we
have just listened, which has been interesting to all, without

doubt, and extremely so to me. Instead of its having the effect

to dampen my ardor in the way of experiments, I must say it had

the opposite efi'ect. The lecturer pointed out to us the importance

of accuracy in experiments, and his remarks coincided with my
opinions precisely; and seemed to strengthen me in the conviction

that we should all of us improve every oj^portunity to make

experiments, and note all the conditions of those experiments,

and their results, that others may have the benefit of them. I

know that most of our farmers here in Maine are not scientific

men, and that in the Board of Agriculture, until the present time,

we have not had a very strong scientific element. We have

recently had such an element grafted upon it, and I look forward

to some important advantages to be derived from that element.

But meanwhile we can work in a practical direction
;
and I was

much pleased with the remarks of Mr. Hamlin upon that point.

We should not, because these scientific experiments are called

for, and because they are of great importance, cease our experi-

ments in a practical and more humble way. They are of impor-

tance still, and if we can unite the two, and have scientific and

practical results, we shall gain great advantages therefrom. We
are all aware of the truth of the statement of the lecturer, that

scientific experiments have not been conducted in America to any

great extent, and therefore we are somewhat in ignorance in

reference to their results. English and German works have not

been brought before the people for study. We have not access to

such works, except in the extracts which have been furnished us

at times by our secretary. I have felt the need and importance

of such works, and hope that in the future we may have access to

them, and be benefitted thereby.
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Prof. Fernald. I hope there will be no misinterpretation of the

bearing of the lecture that has been presented to us this morning.

Prof. Goodale has delineated in a clear manner the method by
which experiments can be successfully made. If we are not pre-

pared as farmers to enter upon a course of experiments in the

extended and elaborate manner indicated, we can certainly do

something that will be a benefit, not only to ourselves, but to all

interested in the science or the art of agriculture. We may follow

the humbler path alluded to by the lecturer. If we cannot take

that which true science points out, each man may experiment for

himself, and may let the results of his experiments be known, so

that his neighbor may profit by them.

The remark was made by some one, that it was well for a man

to experiment, but he should not report what he has accomplished.

Why not report it ? Why not, if he has found out anything that

is useful to himself, let his neighbor have the benefit of it ?

Mr. Perley. Will the gentleman allow me to interrupt for one

moment ? I made that remark, and it was with this view. We
farmers have not the ability to make correct reports. That is, we

cannot accurately state the conditions of otir soil
;
we cannot state

all the conditions of the experiment. If we make a report, some-

body else may undertake to follow it and be misled.

Prof. Fernald. If I may judge by the remarks made by the

farmers present this morning, it would seem that almost any of

them would be able to make a report that would give some pretty

clear idea of the result of their experiments. Of course, there

would be some conditions that they could not report, and they

would be obliged to leave them out. But let them report as fully

as they are able what they have done, and they will find, by prac-

tical work and observation, that they will be able to observe and

report better and better, and their friends and neighbors will have

the benefit of what they are able to do.

The point I wish to make, however, is this : that while it is

well to conduct experiments scientifically, and while it is well to

have tentative experiments, and a great deal may be learned from

both, the minds of men should be disabused of the idea that

experiments scientifically conducted are not practical. If there

is anything in the world that is practical it is high science ;
and

it is only when man goes down into the depths of nature, and

fathoms her mysteries, and brings them out to the world, that any
advances are made

;
and when man has done this, we find there is



330 BOARD OF AGRICULTURE.

a great overturn of things as they were, and any art or science is

advanced thereby. I trust that in the deliberations of this Con-

vention the sentiment may be advanced, and that it may be spread

throughout the State and everywhere, that there should be, as

there is, no conflict between what we call practical work and

scientific work, for they go hand in hand together in all that

relates to progress.

Secretary Goodale. If I rightly apprehended the intent of the

lecturer, it was not in the least to discourage the practical, every-

day experiments which every farmer can and should make, but

rather to set forth the conditions Which must "be complied with to

insure success in a more difficult class bf experiments. The doing
of this substantially aids the farmer in successfully prosecuting
his practical experiments ;

for some of these conditions, and many
more than we may at first suppose, are equally applicable to both

classes. The commonest of all dangers is, that we attempt to

make deductions from too scanty and iincertain data. He told us

that the question put to nature should be plain, and that it should

be pointed
—that is, I suppose, that it should have one point only,

and admit of only one answer. Now, for example, take the ques-

tion, "Is salt good for cattle?" That may appear at first sight

to be a plain and pointed question, but in fact it is a very complex
and many pointed one, or many questions in one

;
and we accord-

ingly hud a wide diversity of opinions upon it, as the result of

imperfect attempts to determine the true answer. One farmer

says he would use salt if it cost ten dollars a bushel. Another

says he gets little good from it. Let several farmers try to settle

the matter by putting the question to nature. One may seek the

answer by giving it to young growing cattle, another to mature

animals, a third to working cattle, and a fourth to fatting cattle,

and all may get different answers. This question has been the

subject of careful research at one or more of the (Jcrinan Experi-
mental Stations we have heard of, and it is found that its value

dificrs widely with difl'erent conditions of the animals. Again,
salt would undoubtedly be found more useful in Aroostook or

Piscataquis county, far from sea breezes, than on the shores of

Hancock.

The only way to get a satisfactory answer to such a question,

seemingly simple but really very complicated, is to divide it up
and put it in detail,

—with regard to one animal at a time. It is

only after obtaining a sufficient number of answers, and carefully
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noting the conditions under which they were severally given, that

we have the data needful for an answer. If we look into this sub-

ject a little we shall find that, very often when we imagine we are

putting one question to nature, we are in fact putting a good

many in that one, and hence the difficulty of rightly interpreting

the answer which we get.

The point I desired to make is this : let no farmer be deterred

from trying experiments, nor from reporting them, but because the

problems with which he deals are, for the most part, complex, let

him make his question as single-pointed as possible, and his report

to include where, and when, and from what, and how, his answer

came, and then that answer will be an actual contribution to

knowledge on the subject. Small as the contributions may be in-

dividually, yet in the aggregate, when they are brought together
and collated, definite and valuable results will be obtained.

D. fl. Thing. I was very glad indeed to hear the lecture to

which we have listened, and I am sorry if anybody felt that a wet

blanket had been thrown upon farmers. I think the gentleman
made ample apology for the lecture, when he mentioned the ex-

periments stated last winter in reference to scalding seeds before

planting. Many who are present recollect that discussion. • We
had some eminent men from Massachusetts, Dr. Loring and Ex-

Governor Brown, and they disagreed utterly. Mr. Chamberlain,

of Foxcroft, also disagreed with Dr. Loring entirely. I thought
to myself, "If doctors disagree, how shall we farmers decide ?

"We can only come to the conclusion, that we will not boil our

corn before we plant it. We do not know how hot to make the

water
;
we do not know what temperature will kill the fungi with-

out killing the seed, and we know less now than we did before."

Now we want somebody to make the experiment, and let us know
the circumstances under which ii was made. It is rather vexa-

tious to plant corn and wait three or four years for it to come up.
Prof. Goodale. I am very sorry that the remarks I have made

should be considered as at all of the nature of a wet blanket, for I

certainly did not intend to discourage the farmers present, or in

the State of Maine, or in this country, from experimenting, in a

practical way, for they have received, year after year, directions

how to conduct these experiments in the reports of the Secretary
of the Board of Agriculture of this State, and in the reports of

similar Boards in other States
; but I was endeavoring to show

and' I hope I did show— in fact, the remarks which have been
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made satisfy me that at least some impression was made,—I

was endeavoring to show, that we need another type of experi-

ment, in which all the conditions will be carefully considered and

recorded. For that, we must look to the Agricultural College.

But there are experiments which farmers must try upon their own
farms. It was chiefly of scientific experimenting that I proposed
to speak. Practical experimenting may come more within the

scope of Prof. Brackett's lecture this evening.

Adjourned to 2 o'clock, P. M.

ArTERooN Session.

The Board met at 2 o'clock, Mr. Scamman, of Cumberland, in

the Chair.

The session opened with an essay on Physical Geography, by Mr.

Thomas, one of the students of the' Agricultural College, which

was followed by exercises on the same subject, under the direction

of Prof. Fernald, in which the physical characteristics of North

and South America and Australia were described and explained

by Messrs. George, Gould, Hilliard and Norton. Several ques-

tions were put to the students and answered to the satisfaction of

the interrogators, and the entire exercises manifestly gave great

pleasure to all present.

Evening Session.

The Board met soon after seven o'clock, and the President

stated that the topic for consideration was "Progress of Agricul-

tural Science," and introduced Prof. Brackett, of Bowdoin Col-

lege, as the first speaker.

Lecture by Prof. Brackett.

Phonographically reported by J M. W. Yerrington.

Mr. President and Gentlemen:—It will doubtless seem presump-

tuous in me to attempt to say anything on a subject as broad as

this appears to be in its enunciation. I will disclaim at the out-

set, being a prophet, or the son of a prophet ;
I cannot predict

what is to be the future of agricultural science, but I am happy
to believe that you will be willing with me to resume the subject

of the morning, which was so ably treated by my friend Prof.

Goodale, and enter into a familiar discussion of it this evening.

We are to discuss the "Progress of Agricultural Science." In

briefer language, the subject may be thus enunciated,—"The

Future of Agriculture." It is a truism for me to say, that the
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future of agriculture is involved in the present ;
and yet, if we

understand that idea, and examine it in all its width and depth,

we may perhaps get some profit. The future, then, of agricul-

ture is involved in the present. But what is the present ? What
do we know ? What is our condition ? Go with me for a few

moments, while we take account of stock, and see what we really

do know
;
and then let us answer the inquiry how we came to

know what we do
; for, seeing first what we have, and secondly,

how we came to possess it, we may be better able to devise meas-

ures for the future, which measures, put into efiect, will determine

what that future is to be.

Now I say, the agriculture of the present, and indeed the agri-

culture of all time, is but natural history applied. Applied to what?

To the production of food, to the production of sustenance for man
and beast

;
shall we say, limiting the whole matter there ? We shall

need to do more than take that view of it. We shall need to look

at agriculture in all its relations, not simply with reference to the

production of our daily bread, which I admit is of primary impor-

tance.

If agriculture is natural history applied, let us inquire still fur-

ther, what is natural history, and how have we come to our present

attainments in this department of knowledge ? Natural history

takes up whatever is found upon the earth, or indeed within the

earth, and, in a still broader sense, whatever may be discovered

from the earth, and attempts to describe, systematize and classify

it. It attempts to do all that. Before I go further in that direction,

I beg leave to call your attention to the fact, that in the develop-

ment of science—(and here allow me a parenthesis: I say what I

do now more especially to those members of the Agricultural Col-

lege whom I see before me, and I hope to be ableto fix upon their

attention, if I may by a brief word, this idea)
—there is a fixed,

inevitable order, that cannot be transgressed with snccess. Let

me illustrate what I mean. The very first science that is ever

developed in a connected scheme is that of logic, or the science of

reasoning. We are so constituted that we cannot help reasoning;

one mind reasons as another does under the same "conditions. That

is, all men's intellects work in precisely the same way, under pre-

cisely similar conditions, and when they carry out their legitimate

work it becomes logic ;
and when it is first applied to number, or

to reasoning in number, it gives rise to arithmetic; arithmetic

applied to reasoning in quantity gives rise to algebra; and this
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applied to reasoning- in space g-ives rise to geometry ;
and when

geometry has been perfected, and aa'c take the materials thus far

secured—namely, arithmetic, algebra and geometry,—and apply

those to force, an entirely new conception, we are then able to

develop mechanics
;
and I use that term in its broadest sense,

as embracing machines and machinery, astronomy, hydrostatics,

hydrodynamics, and everything that pertains to natural philosophy

and natural philosophy applied. When this is done we are pre-

pared to advance a step further, and develop chemistry ;
and

when chemistry has been thoroughly perfected, we arc prepared

to advance a step further still, and develop physiology or the

science of life, whether vegetable or animal.

I have followed in this statement of fact the natural order that

we should pursue if we were to continue one thing until we had

accomplished it before commencing another. It is, however, by
no means incumbent iipon ns to perfect any one of these prepara-

tory sciences before we enter upon the succeeding one. For

instance, you may do something in chemistry before you have

settled everything in natural philosophy ; you may do something
in natural philosophy before everything in mathematics is settled

;

but if you were to go clean through everything, and to develop

each science in its natural order, yon would pursue that which I

have given.

Now, have the sciences, as we find them to-day, in a more or

less perfect condition, been developed in the order which I have

sketched ? Have mathematicians seated themselves and patiently

toiled through the mazes of their calculations and completed all

their labor before they entered upon natural philosophy ? Not at

all. Did the natural philosopher conclude all his work in physics

before he ventured upon chemistry ? By no means. l>id the

chemist complete all his work before the physiologist dared to

reason upon organic structures ? No
;

all these pursuits have been

going along at the same time, side by side. How has this been

done ? By the employment of another method, which we will

call the empirical method. There is, then, the scientific method,
•which we might pursue, beginning at the simplest elements and

evolving a complete, perfected science
;
there is, on the other

hand, an empirical method, which takes up all the conditions of

an experiment in the gross, and evolves results. I will, for th^

sake of clearness, put it in this wa}- : The one reasons in exten-

sion
;

it takes an involved principle, evolves it, proves it, and then
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applies it in all possible conditions ;
it is extending the principle.

The other is reasoning in comprehension. We take all the con-

ditions and do with them as a mass whatever wo please, and

evolve such results as we can. And right here, gentlemen, is the

line to be drawn between us as experimental, scientific farmers,

and as practical farmers.

Now, I undertake to say that my friend who spoke in the morn-

ing (Prof. Goodale) will perfectly agree with me in this. Most

farmers will take the great mass of the conditions that are pre-

sented to them in the gross, and experiment to good purpose.

There is no intention, either on the part of myself or of my friend

who spoke before me, "to throw a wet blanket" upon that kind

of experiment, or, indeed, upon any which can be undertaken

properly. The farmer, then, we say, will always find a field open

to him for successful experiments of this sort.

Let me illustrate by an example. I will take the ox. Look at

him in a practical way now. An ox is nothing but a machine. He
is a machine to accomplish what? The transformation of grass and

grain and roots, it may be, into fat and flesh, hides and horns, and

all the other available products that you can get from him, and

lastly, to give up to you what you cannot use as food, as bone

phosphate, etc. You are going to use him as a machine. Now,
as a scientific experimenter you would begin and say, "Oxen are

composed of so much phosphate of lime, so much hydrogen, a

certain amount of oxygen and nitrogen, a little iron, a little chlo-

ride of sodium, and several other constituents; I will put these

through certain cell' processes, by strictly mechanical and chemical

laws, and ultimately, if .nothing oppose, there will be a perfect ox

evolved." As a theorist, you will set yourself to tracing each

element that enters into the structure of the ox through all its

changes, until it is fixed in the tissues. That, for science, is a very

important work, when it can be done. That will enable some one

to put his finger upon the seeds of disease and perfect a system of

rational medicine. But then, the farmer, and all those dependent

on him would starve if everybody went to work in that way. Let

us see what else we would do. Somebody noticed that the ox

flourished very much better if well fed
;
and somebody else ob-

served tliat he flourished much better when sheltered
;
and there-

fore the barn was built, and filled with hay and grain, and the ox,

with all the conditions to transform grass and hay and grain into

flesh was put into it
;
and the experiment went on there in the
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gross. That is what I call empirical experimentation. It is

scientific. It is exactly the kind of experimentation by which

these sciences, about the accuracy of which we prate so much,

have been developed. Did men sit down and reason out mathe-

matically all the problems they have presented to us, before they

began to experiment in physics ? Not at all. They tried experi-

ments with levers, and pullies, and Atwood's machine, and a

thousand other contrivances, putting questions to nature through

them. We cannot always employ mechanics and mathematics in

asking questions. For we do not always desire answers in me-

chanical or mathematical terms. We get them through massing

the conditions; always seeking, however, to put our question

pointedly; and when more conditions than one were involved,

always knowing the fact, and reasoning correctly as to their im-

portance to the experiment.

Now, then, if there be a fixed order resulting from the inter-

dependence of the sciences, and if that is the order in which they

shall be perfectly unfolded, and if they have not yet reached that

perfect unfolding, is it not hopeless for any one, no matter who he

may be, to attempt to sketch to you a scientific method of agri-

culture that shall be perfect ? I will contrast agriculture with

one of the. learned professions; and I do that the more readily

because I see some of its representatives here, who will bear me

witness in what I say. I refer now to medicine. We talk of it

often as if it were a science
;
we dignify it with that high-sound-

ing name,—"the science of medicine." Gentlemen, it is no

science at all. On the contrary, it just puts 'its hand upon this

and that and the other science, each imperfect, selects whatever

useful facts they may have evolved, and uses them as it best may.

Now, what do we do, in general, when Ave are out of health, when

some pestilence comes upon us, or we abuse the laws of nature

until we find ourselves suffering from disease ? We send for a

man who has given himself to the study of these varicrus sub-

sidiary sciences, that make up the collection of facts that we call

medicine, and ought, therefore, to be able to cast more liglit upon
our case than we can ourselves. That is what we do, if we are

rational men,—we send for a physician. But yet there are plenty

of people wlio say,
" If I am sick, I don't want any doctor round

me. 1 would rather have the herb teas that my wife can steep for

me
;
or i\Irs. So-and-So, who knows all about fevers and all about

dysentery ;
or Mrs. So^and-So, who is very good in sickness."
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Yes, there are plenty of men who are ready for any emergency,
and they gather at taverns and country stores, and discuss in the

most learned way, their theories of cholera and dysentery, and

typhoid fcYcr
; they know all about diseases, and a physician

would be perfectly useless to them. I must object to intelligent

farmers proceeding in the same way ;
for they all laugh at their

friends who, when they are sick, take this course.

Now let us see how the case stands with us as farmers. We
have the soil to deal with

;
we have plants to deal with, and they

are very complicated things ;
we have animals to deal with, as

complicated in structure, nearly, as we ourselves are. If we do

not trust our own knowledge when we are out of order, but send

for a physician who is supposed to understand our case, why
should we any more trust ourselves, without making some careful

and thorough study, in dealing with the nice organism of plants

and animals? I take it for granted that there is not a gentleman

present, who reasons like these men of whom I have been speaking.

You are men accustomed to think—the very fact that you are at

this Convention evinces that—and you will not reason in that way;
but if 3'-our soil is out of order, you will want to send for the soil

doctor. But where is he to be found ? Where is the physician

who understands this diagnosis ? We have not seen him in these

parts, at any rate. And here let me say, gentlemen, is a point to

which I wish careful attention to be given. It is the function of

our medical schools to train up men whose business it is to look

carefully into anatomy and physiology, the general workings of

the human system, and its relations to nature about us. And it is

not enough to understand man alone
; they must understand every

thing about him
; they must understand all the climatic and other

influences that are brought to bear upon him. It is the aim of our

medical schools to give this knowledge, but they do it as I well

understand, very imperfectly. It should be the aim of our Agri-

cultural College to do better the same thing for the farmer.

But, you say, the whole community does not go to a medical

college to be educated. Very true; we do not want all to go. The

whole community will not go to the agricultural college to be

educated. Very true; it it not necessary. If the whole community
had to go to medical colleges in order to be instructed in the secrets

of life, that its members might live, the community would have

perished long ago. But a kind Father has so ordered the whole

matter, that much as we abuse these systems, widely as we may
22
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err of the best way in taking care of them, the humau race has

gone on very comfortably these many years, and seems likely to

be continued for many years to come. But, gentlemen, the

"science of medicine" has lengthened human life, and those

nations that best understand it have lengthened their days by the

greatest number
;
and as we as a community better understand it,

our days shall be lengthened also. And so it will be in the matter

of farming. Just in proportion as intelligence is difliised with

reference to the principles that underlie it, will be the success of

agriculture.

Now, gentlemen, I do not mean to say that every student who

graduates from the Agricultural College is to burden his back

with his pack, or take his saddle-bags and travel about practising

agriculture, exactly as many arrant quacks travel about practising

medicine. I do not mean that
;
nor do I mean that they shall

settle in the community exactly on the same terms as physicians,

and there hold themselves ready for calls to treat gouty soils, or

repair broken implements, or anything of the sort. But, with

your patience, I will try to make myself entirely understood. I was

happy to notice, this afternoon, in the exhibition of some of the prin-

ciples of physical geography, an intelligent appreciation of the

fact that the earth's structure,—those great natural feature lines

which were drawn by the finger of the Almighty in the first place
—had something to do with the location of cities, had something
to do with the distribution and the pursuits of men upon the

earth
;
that they are determined, primarily, by those facts. More-

over, the physical geography of a country gives rise to its geol-

ogy ;
the one is parent of the other. The fact that we have

mountain ranges running as ours do, and river systems such as

ours, is settling the future geology of this continent. We are

having a great delta formed at the mouths of the Mississippi, and

tliore are various changes going on upon the face of the country

which will result in a diflercnt order of things, some thousands of

years in the future. We are learning that the present condition

of things is the result of a physical geography very unlike that

which now exists, and thai physical geography determines our

geology and determines the character of our soil. These young

gentlemen will reason rightl}' in this matter. The very facts

which they are learning of phj^sical geography will enable them

to go out upon the soil and by inspection say what its character

is, exactly as the physician goes into the sick room and makes his
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diagnosis. He feels the pulse of the patient, looks at his tong-ue,

asks certain questions as to his descent, &c., and then makes up
his mind as to his condition. The patient is the result of circum-

stances. He receives" his constitution from his parents; he has

treated it improperly or imprudently, and so has come into his

present condition. The physician ascertains these facts, and is

able to administer the proper remedies. So the geologist can go
on and ascertain facts that will enable him to say what is the

general character of the soil and what are its needs.

But, to pursue the illustration still further, the physician in

attempting to make up such diagnoses, will sometimes find a case

where the general determination does not answer; he is obliged to

study it more carefully; he examines every portion of the excreta

carefully, microscopically, and brings the latest discoveries of

science to his aid
; scrutinizes every possible condition about the

patient, and finally gets a clue to the difficulty. So our future

agriculturist, who shall be educated at the Agricultural College,
will be able to go into the community and give general advice, or

apply his chemistry in special cases and give particular advice.

I will propose a name now for a class of men who are wanted,
but do not yet exist, and that name shall be this, growing out of

their function. They shall be called "
Consulting Agriculturists."

They shall not be arrant quacks, who will analyze a sample of soil

for "five dollars," and tell you you can do things which you can-

not do; but men who, acquainted with all the facts of science that

can possibly be brought to bear, and acquainted also with your

empirical experiments, which I have not failed to impress upon

you as important, will bo able to give you general directions, and

specific details when they are necessary. I insist upon it, that the-

agricultural colleges shall turn out men to whom the community
may go with confidence that they understand physical geograph3^

chemistry, and all the collateral sciences, and are competent to

apply them to the raising and perfecting of crops; and I propose,
I say, that we name them "Consulting Agriculturists."

Now, then, speaking of the Agricultural College, you will not*

fail to see that the future of agriculture, if my reasoning thus far

is correct, is indissolubly bound up with it, or whatever may take

its place as a substitute. Some agency like it is needed. Let ue-

inquire, then, what should be taught there, and how it should be

taught? We can answer that question by going back to our first,

inquiry. What is the agriculture of to-day, and what must the
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agriculture of all time be ? It must be, as I have said before,

natural history applied. It is natural history applied to definite

ends. I now make this point, which I ask you to consider. Agri-

culture stands related to every other pursuit in life. Let us in-

quire how it stands related. We can best do that by presenting

some of the reasoning we sometimes hear among farmers. The

farmer not unfrequently makes this assertion, which seems to him

perfectly proper, with reference to manuring his land : "We should

never allow our hay crops to be carried away from the farm
;
the

hay should be consumed upon the farm, and only the drain of the

live stock allowed from it; the manure should be returned to it."

But, gentlemen, you will not fail to see, on a moment's reflection,

that large cities, centres of commercial and professional activities,

are just as much a pifrt and parcel of the plan of the Almighty on

the surface of this earth as agriculture itself, and if we are to have

a large city like Bangor, or Boston, or New York, or like the cities

of the old world, they must have, as they are at present constitu-

ted, at least, a large number of animals, and they must derive their

sustenance from the soil. Whether you will or not, your hay will

go to those cities. You cannot consume it all at home, because,

if you attempt to do that, you fight the Almight}'' in his plans.

Your hay crops will go, in some measure, to the cities. You are

then brought seriously to consider the question whether you will

attempt to transport back again to the soil whence it came these

waste products in the form of manure. Study the problem for

one moment. Take London for example : a mighty city ;
all the

soils of the earth, almost, contribute to its sustenance
;
our own

western fields being drained every year to supply a large amount

of breadstuifs to that city. Is it possible that the whole can cotae

back to our own land to restore it ? Tell mo what feats of engi-

neering would be equal to the transference of such immense masses

of matter as the sewerage of a city like London back to the soil.

We should need all our sciences, mathematics, physics, chemis-

try,
—directed by civil engineering, and applied to their utmost,

and should not be able to do it then. That is not all. Take one

of our manufacturing towns. Its sewerage inevitably passes,

more or less, after all precautions are taken, into the streams, the

streams carry it to tlie ocean, and the ocean finally swallows up
these products of the land, we resorting all the while to some

temporary expedients to obtain substitutes for that matter.

Now, do we not see that agriculture stands related to all these
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pursuits ? It stands in a peculiar relation to them, and that

peculiarity consists in this : that its resources are being exhausted

every day. And do we not see, further than that, that political

economy lies at the very b^sis of agriculture, and that we must

devise a system that shall not be self-exhausting-, and doomed

ultimately to perish in the using ;
but a system that shall be able

to give back to the earth what it takes from it. This is one of the

things that agricultural progress is to do. It has yet to be settled

some way. And when I say that, I say it on this general princi-

ple. The fact is recognized as a matter of scientific demonstra-

tion that the fertility of our soil is deteriorating every year.

The end of that thing will come sooner or later unless properly

regulated, as it has come to some of the nations that have already

perished from the face of the earth. If we, as wise legislators,

(for we are all supposed to have to do with the making of laws,)

would have a system of political economy that shall be co-exten-

sive with our wish for prosperity, we must so devise it, in the

first place, that it shall not be self-destructive. You will ask me

how is that going to be done. I do not know exactly. It is a

problem I confess that I cannot solve
;

I have not the means for

its solution. But you may rest assured that in the future, the at-

tention of men must be turned to the application of mathematics,

of natural philosophy, of chemistry, and of all those sciences upon
which agriculture depends, and which it is made up of; and the

science of its relations to other pursuits so as to involve a com-

pensating and self-maturing system. These matters and such

as these must be thoroughly studied and mastered at the agricul-

tural colleges of our country.

I know that is not the way men usually reason
;
men say they

want something practical. Gentlemen, what is life for ? What
do you raise your corn and potatoes for, except to live on

;
and

what do you live for except for the future ? And if you are going

to throw away the future, the very object that makes life worth

living, don't raise any more corn or potatoes ;
let us die now ;

we might just as well starve here, as live to no good purpose. Now,
all these "

fine-spun theories," as you may call them, are based in

eternal right and justice. So surely as God has planned and made

this universe, so surely his laws must be recognized, and we must

make the endeavor to carry them out, in dealing with the things

which he has put into our hands. This, then, is exactly what I

mean by something practical. The engineering of the future must
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be so perfected and applied that we can carry back to the soil ex-

actly what we take from it, save only these very bodies of ours,

which we may permit for a few years to rest in the cemetery,

when in due time, they themselves 'shall go back to the soil.

" Dust thou art, and unto dust shalt thou return." They will not

rest useless, but in form of ammonia and bone phosphate must go

back to the soil, in the same way that we carry back that derived

from the slaughtered cattle. "The earth is the Lord's and the

fullness thereof," and the system of agriculture that does not strike

deep enough to reach that idea does not strike deep enough to

prosper for any great length of time. The blasting breath of

the Almighty has come down upon those nations which have

violated these principles, as witness some of the older nations and

some portions of our own land, where negroes and tobacco have been

sent off the land until it is comparatively worthless. In the

future, therefore, of agriculture, these young men are to take up

just such ideas as I am giving you, and become the masters of

them ;
to become the teachers of the people besides indoctrinating

them with the principles of natural history applied to the produc-

tion of food for useful ends
; namely, raising moral, upright,

Christian men and women, so that the life shall not be thrown

away after it has succeeded to this inheritance.

Now, gentlemen, I have reached one great practical end, "Uto-

pian" you will say, "looking forward to the millennium, when

all things are to be perfect, and there is to be no more trouble ?"

Not at all, in the sense in which some will derisively speak of it.

But I recognize before me intelligent men and women, who are

living for a purpose, living for a definite end, clearly marking out

for themselves what they will attain to
;
and just as soon as they

take this matter home to their own firesides and thoughtfully con-

sider it there, every man and woman will say
"
Right."

Now let us be a little more practical about it. In what way
can we apply physics to the improvement of the soil, or to bring

about these ends ? First, let us take mechanics, to illustrate.

The soi] may be improved by simple tillage. I heard two of

these practical common-sense farmers talking this evening, and

they said tliat the more land was plowed the better it was.

That is perfectly scientific
;

it is perfectly practical. But what

are you doing when you plow a field but applying the principles

of natural philosophy ? That is to say, do not the principles of

natural philosophy find their expressioii in the instrument with
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which you plow, which has a certain proportion of parts, which

has been studied out carefully, on the principles of the inclined

plane, the lever or the wedge, so that the soil may be properly

turned and broken, and all its parts brought under the chemical

influences that best fit it for the crop. Is not that mechanics

applied ? Who thinks now of inventing a plow without stopping

to make it conform to scientific principles ? You may take a knot,

fasten it to the horns of an ox, drag it across a field, and call it a

plowing, but it is not
;

it is only a very rude experiment. When,

however, you apply the natural principles which may be applied

by the study of physics to the machine we call a plow, then

mechanics may be applied to tillage.

Secondly, hydrodynamics
—the science of water in motion or at

rest, that is, the power of water,—may be applied to draining the

soil. When we come to investigate and understand the whole

matter of the laws of drainage, and apply them to the improve-

ment of unproductive soil, we make it bring forth many fold more

than it did before. But plain farmers, without studying natural

philosophy, do that to a certain extent exactly as I have been tell-

ing you. That is one of the empirical experiments which every

common-sense man, leaping over all the deductions of logic, arrives

at almost intuitively.

We admit that soils may be improved by the application of

mechanics, and by chemistry. Suppose, on the other hand, we

look at the productions of the soil,—how may they be improved ?

Take plants, for instance. You commence with crossing the differ-

ent varieties that you may thus experiment with. You take into

account the laws of vegetable growth and production ; you may
make shrewd guesses without studying up all these, and bring

•

about very important changes, and reach very desirable results.

You may do much better if you are able to go to your consulting

friend and receive the exact hints you want. So also with reference

to zoology. Any experiments 3^ou have to make there, you will

be more likely to succeed in if to your own native common sense,

sufficient to conduct you aright in ninety-nine cases out of a hun-

dred, you add the simple hint that you can get from a man who has

patiently studied the whole matter, both practically, as you have

done, and scientifically, as he may do at the Agricultural College.

It was my fortune to be in college at the same time with one of

the learned Professors of the Agricultural College. I know very

well from the reputation he had then for constant application to
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study, the position which he took, and the general power that he

had over his associates, that he will be one of the men who will

always be ready to experiment to bring about these results.

Indeed, I have no doubt that the college is intrusted to just the

proper hands to receive these results, so far as may be in the pres-

ent condition of things.

What, then, is to be the future of agriculture ? I have told you
what we have at present. We have natural history applied,

—nat-

ural history in its imperfectly developed condition, and the natural

sciences in their imperfectly developed condition. In the future,

then, of agriculture, if it is to grow out of the present, I think I

see something like this : In every community, somebody to whom
the great mass of agriculturists may go, who is shedding light

upon all these matters. The object of the farmer is to procure

food, first, for his own sustenance and that of his animals
; secondly,

to develop and maintain the proper, honest and just relation of

agriculture to those other pursuits, without which he himself will

fail
;
and thirdly, to look beyond his own country, to look abroad

into other countries, where his products go, and develop and main-

tain just, proper, friendly and rigliteous relations with them
;
and

as primarily the sustenance of man comes from the earth, and as
«

all things go back to it sooner or later, so it seems entirely proper
that he should make provision that they should go back in the right

places, to be most available to those cities in this country, located

as the Almighty has located them, and those towns across the

water, located as they are, that all may get their portion in due

time.

I see also in the future instead of the bone and muscle that do

most of the hard work of farming at the present time, mechanics ap-

plied, in the form of labor-saving machines, steam engines, and the

like, that will take the place of sweating animals and toiling mus-

cles, and so a great gain of time will be secured, which may be

applied to the study of those conditions, a knowledge of which we
all feel that we want to-day.

If it has been the pleasure of the Almighty to place us in the

condition we now occupy, there is no need our being at all

frightened about these conditions being too hard for us. On the

contrary, we develop ourselves when we develop the resources

of nature. The two things go hand in hand, and the best results

are to be secured by that system which is furthest and widest

reaching in all its relations.



PROGRESS IN AGRICULTURAL SCIENCE. 345

I do not know that anything- practical will come of what I have

said
;

if it shall provoke a little discussion I shall be entirely con-

tent. I have not intended to put a wet blanket upon anybody.

If I have, let it remain, and the natural heat evolved by discussion

will put us into a perfectly calm, equable temperament, and we

shall rise to a better appreciation of the whole subject.

Mr. Bartlett, of Brewer. I am not much of a farmer, and do

not know that I should speak here, but I admire to see systematic,

good farming ; because, as it was observed this forenoon, I think

a man, in order to be a good farmer, must be made for a farmer.

I hold that God has called people to different occupations. I was

brought up with the idea that some men were called to preach the

Gospel ;
I believe it now

;
and I believe that the same voice that

calls some men to preach the Gospel also calls others to be farm-

ers, and traders, and blacksmiths. The call comes by virtue of the

capacity to be farmers, traders or blacksmiths. No one can be a

successful farmer unless he has that call, any more than he can be

a successful physician or preacher without it.

I make these remarks because our friend, the professor, has

gone a little into speculation. We have had what seems to me

something like the Millerite doctrine in regard to the world. Cer-

tain wise individuals have come to the conclusion, from particular

Scriptures and from study, that this world is to be destroyed by
fire. Our friend here is more logical ;

he thinks that we shall

come to nothing unless we change our mode of farming, for the

earth on which we live is being used up as a means of supplying

food. It is said that this earth shall be the habitation of the

saints
;
but I think it needs considerable repairing and putting in

order before it will be fit for them to dwell in. But the change is

going on, the'world is being repaired, and the human beings who

live on this earth are being prepared to inhabit this regenerated

world also.

When our forefathers came to this country, most of them had

to use their muscles, and the best they could do was to raise that

kind of food that would make muscle
;
but we find now, as our

friend has suggested, that this muscular process is being super-

seded by mechanical forces. Now, in order to live in this world,

in this better condition, we must have different food from what

our forefathers did
;
we need a diff"erent product. These changes

are going on in the soil to lead us to raise what will snpply the
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wants of the physical system under this new order of things. If

we could be driven into raising only Indian corn it would be bad,

because we do not need the Indian corn, and the coarser articles

of food, so much as our ancestors did
;
we need a finer product,

and we shall have it. I remember when Indian corn was about

the only food that was raised in some parts of this State. It was

cooked in a variety of ways, and we lived well, because that was

all we needed. But now we need something that makes more

brain, because we have sharp competition. These young men
who attend this college have got to eat something that produces
more than muscle, because thej^ go there to sharpen their wits, to

exercise those faculties 'that will enable them to go out into com-

petition in the work of a world that is very difierent from that of

our predecessors.

It is a mistake to argue the necessity of keeping the world in

exactly the same position, or reproducing it just as it was in

Adam's time. God does not mean you shall do it. He means

you shall be better and more intellectual men than Adam was, and

therefore he changes the world by taking away the coarser things

and giving the finer. We must, therefore, study the relations

which we sustain to the world we live in. The time is coming
when the coarser foods, that go to make up the muscular system,

shall give way to those finer foods that we must have in order to

fit ourselves to live in this new earth that is being made, I do

not believe, therefore, in the doctrine that our friend has been

inculcating, but that we must study into this matter, and prepare

ourselves to meet the future, and not look back to old times and

mourn about them.

It is often said, if we would only live as our forefathers did, we
should have as good health, and as good muscles as they had.

We do not want so good muscles
;
we don't need them. Wo want

as good health as they had
;
and if we do not have it, the reason

is because we use dainties to excess. We are told that if we would

only live on bone broth and hominy, as our forefathers did, we

should be as healthy. Not at all
;
we sliould not be fit to live and

do the work we are designed to do. The gentleman himself is a

physical manifestation of that fact. You see that his brain is a

great deal larger, proportionally, tlian his muscles, just as it ought

to be. If he was designed to do such work as our forefathers did,

and nothing else, what would be the use of having such a brain ?

It would be of no more use than it would be for him to have a hun-
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dred pounds of additional muscle, in his present business, which

would be only a burden. He wants now a sharp wit. When labor-

saving machines -shall be put fully into operation, there will be

less muscular work required, and if you are not prepared to do the

work of planning and contriving, you will be driven to the wall.
'

To do that work you must be prepared by a systematic course of

living; not by food that makes muscle only, but by what makes up

the whole system.

Mr. Mills, of Bangor. I never felt more highly gratified by

anything to which I have listened, than by the remarks of the first

speaker this evening
—not only by the way in which he claimed

that agriculture should be studied, but also by the picture which

he drew of the future. I believe that in the future, instead of bone

and muscle, we shall be able to get our bread through the agency

of machinery ;
and that the present is as far behind what the future

will be, as the present is in advance of the century past. When
I look back and see the implements that our grandfathers used,

and look at those we use now, I see a progress almost marvellous.

The progress that has been made since the war in this direction

has been so great that I can carry on my farm almost as well as I

could when not more than thirty years old, with all the strength I

had then, and all the help I could get. I have sometimes queried

whether the improvement in farm implements has not made up for

all the destruction caused by the war. It led mechanics to study

the wants of the farmer, so that he is now supplied with such im-

plements as he never had before.

Mr. Bartlett. I beg pardon. I supposed that every individual

who heard the lecturer was fully competent to appreciate the facts

brought out; and I was highly gratified with the systematic way
in which he brought them to our attention. I was only combatting

the conclusions he seemed to reach in regard to the changing of

this world from bad to worse. The suggestions that he made in

regard to farming I certainly would not oppose in the least. They
were excellent.

Dr. Henry Botnton, of Woodstock, Vt., having been called upon

said: I am here at the end of a day and night of travel, to share in

the benefits of this occasion, and though somewhat weary with my
journe}^, I cannot but embrace the opportunity to speak for one

moment upon this subject, which interests me, and which I have

no doubt must interest every gentleman in the hall, after the man-

ner in which it has been presented to us this evening.
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The future of agriculture, g-entlemen, is a subject which should

stir all our minds to their profoundest depths whenever we meet

for consultation, as we have here this eveniug. I am glad to speak
for one moment, because I always love to be in an assembly like

this. I am just from my farm, from practical and very personal
labor. I come from gathering corn and potatoes, and fighting the

flood that we have had up among the Green Mountains, to keep it

from carrying away the river banks
;
and I am glad to get down

here once more among the farmers of Maine. I feel a good deal

as old Anteas is reported to have felt when he got his feet on

mother earth, a renewal of his strength. I was at Augusta two
or three days last winter, with several gentlemen whom I recognize
here this evening, and I got a great deal of strength there. I have

felt better for it, and have accomplished more the past year. I

have felt myself more of a man, and I have tried to make others

about me, engaged in the same occupation, feel moi-e like men
;

and for that reason I am glad to say a few words here to-night.

I confess that I myself, as well as others in the same business,

am very apt to receive suggestions such as has been thrown out

here this evening for our benefit, with some incredulity. We are

proverbially too critical, too skeptical, too apt to halt whenever

suggestions are thrown out to us in reference to what we can

accomplish as agriculturists, by way of relieving our muscles

from labor and gaining more time for the cultivation of the mind,

and bringing ourselves up to such a standard as we have had set

before us. Men who see further into the future by reason of the

light which science gives them than most of us can, come to us

occasionally in a friendly manner and patiently point out to us the

course we should pursue in order to attain the desired object, and

we, in a doubting, hesitating manner, wait, and question, and

doubt, and suggest, and fear, and too often sit down just where

we were. But in order to make progress we must, whether we
believe it or not, take hold of such principles as have been sug-

gested to us to-night, and apply them to the actualities of our

business before we can succeed. Unless we do this we go, as has

been said, directly in the face of the plans of the Almighty. We
must put ourselves in harmony with the laws and operations of

nature in order to advance one single inch in tliis department of

labor, just as men who labor in other departments must bring

themselves into harmony with the laws of nature, or the laws of

mechanics, or the laws of trade, in order to advance an inch.
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What would you do, at this day, if you undertook to market the

products of Maine as our grandfathers and grandmothers used to

market them,—hanging a goose on one side of a horse and half a

bushel of beans on the other, and starting for Hallowell or Port-

land ? Think of the idea ! No
;
science has brought to our relief

other means, and we now avail ourselves of them. I have no

doubt that many of you to whom I speak now remember very well

that when railroads were first talked of many held back strongly

and stoutly, and asked,
" What will become of all our horses ? If

our stages and wagons are to be superseded, and we are not going

to Boston or Portland by stage, and are not going to send our

produce there by wagon and get our freights back in the same

way, what is to be done with all the horses we use in that line of

business ?" Here is a man who tells you that with a few buckets

of water and a little wood he will transport three hundred tons to

Boston, and you ask,
" What is to become of all our horses?"

When a principle is brought to us and made clear and plain, we

should be the men to walk up and take that principle to the extent

of our ability, and apply it to our business, in order that we may
advance.

In the olden time, people used to get along pretty well for

artificial light by setting fire to a pine stick, and putting it in the

chimney. They used to sit down by its light and read and think.

Thank God for the men who did that ! They and their brains.

They wrought out theories, and experimented upon them, and

made them practical, and we to-day enjoy the benefit of their

thought and labor. But we cannot put up with pine torches

now
;
we turn a little stop-cock, and light the gas, which God

locked up, thousands of years ago, in the coal, and which science

has distilled out and applied to our uses to-night. Water brought

to a city like this from a distant spring on the back of a donkey
would be better than no water at all, but you cannot stop for that

now. Bring in the aid of science, let the water pipe bring it to

your houses, distribute it to all your apartments, and when you
want it, turn your faucets, and there is your water. Lotus apply

principles in this way to the development of the soil, so that labor

shall be abbreviated
;
we shall then understand the necessity of

feeding the brain as well as the stomach, (a very beautiful and true

idea that is); we shall be relieved from this heavy drudgery of man-

ual labor, and there will be a chance to feed, develop, and enlighten

the brain, so that the two things shall be balanced ;
the muscles
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will be diminished in size, throngh this relief from toil, and the

brain will be stimulated and developed in proportion, our work

will go forward regularly, systematically and harmoniously. I

say, then, that every principle that is being brought forward by

your scientific school, tested in the soil, tested in mechanics,

tested in chemistry, should be accepted by us farmers, and to the

extent of our ability, we should follow their teachings.

There is one other thought to which I would allude in connec-

tion with this subject, the progress of agriculture. It is this. As

farmers, we should endeavor to make a better use of the products

of the soil. Expressed differently, I mean this : To our practical

education as farmers, we need to add a sort of commercial educa-

tion, if may use the term in this connection. We should know
what to do with the products of our soil after we have them at our

hands. If you are as wise as we are in Vermont, you sometimes

find that you have sent your potatoes to Boston and sold them for

less than you could have got at your own door. You raise cattle,

feed them, care for them, and bring them up to maturity, perhaps

transport them two or three hundred miles, and then sell them at

a discount from the price they would have brought at home. We
do all these things in a blind, haphazard way. We need a com-

mercial education suflScient to make us quick, keen and shrewd

enough to know where is the best market for our products. You
would not consider a merchant very shrewd who should expend

$50,000 in freighting a vessel to Australia, and when it got there,

sell the cargo at 25 per cent, less than it cost him in Boston. But

many a man conducts his farm on pretty much the same principle ;

and many of us settle down with the idea that that is a part of

farming
—that it belongs to the "

ups-and-downs
" of farming.

No sucli thing. It belongs to "
ups-and-downs

" of a man's

brains.

I say, then, to repeat,
—let us accept kindly, thankfully, such

suggestions as we have heard to-night, and reduce them to prac-

tice. I would not be too critical
;

I would not find fault with

farmers too much
;

I would find no more fault with them than I

am willing to have found with me
;
but as I have listened to the

remarks that have been made, an old fable of the Greek mytht)logy
occurred to me, which 1 liave thouglit more than once illustrated

the condition of the farmer who manifests tli(> reluctance to which

I have referred to accept new truths as they are brought to his

mind. It is reported in that old mythology, that when Uranus
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was the only being in the universe, excepting his little son, after

spending millions of years in solitude, he one day concluded to

exercise his creative power and he made an oyster ;
the first thing

of life, aside from himself and his little son, that the old universe

had ever seen. His little son was so delighted with that new form

of organized life, that he besought his father to make something

higher and better than the oyster. But the old god looked wise

and shook his head and at last concluded it would not do to have

anything better than the oyster ;
so he went on making oysters

for ten thousand years. I have thought that as farmers, when

improvements are brought to our notice and demonstrated clearly

and forcibly, we are too apt to look at them doubtingly, shake our

heads, and too many of us go on making oysters for ten thousand

years.

Ex-Governor Coburk. I have been very much gratified to-day,

and think I can bear witness to the truth of the remarks that have

been made. I endorse fully the sentiments of the address of the

evening, and I look forward with a good degree of confidence to

improvements in agricultui'e and in every department of industry,

in the future. Looking back twenty or thirty years, I can perceive

very great improvements in the manner of managing farms, the

raising of stock, and all the minutiie of agriculture. Those of us

who have been in the habit of seeing the mode of culture pursued

by our neighbors in Canada, even now, and the implements they

use, cannot but see that they are far behind us, even as we were

thirty years ago. I remember when the first plow, that really was

a plow, went over the Chaudiere
;
and I remember perfectly well

that for years and yeai's, even those farmers who had good farms

would not have a chain to plough with, but hitched their oxen

to the plow with elm bark tied to the end of a pole, so that the

oxen, when they came round, would have to come round sideways.

They had no yoke, but instead there was a pole tied to the horns

of the oxen. The doctrine was, and I presume they think to-day

it has real force, that by the use of the yoke they lose the strength
of that part of the ox that runs through the bow. That idea pre-

vailed through the whole length of the Chaudiere valley, which is

a very fine agricultural region indeed. It is so with their other

implements. It did not take much for them to live on. They were

willing to eat what nobody else would, and they sold the best part

of their products; the women would go to market with their

chickens and bring back the money, and they got along very well.
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We are not satisfied with that mode of living. Our people are

differently constituted. They will have something- better to eat

and something better to wear
;
and the improvements which we

have adopted in the last half century warrant them in so doing.

Hence, I say, in looking back a term of years, we see that great

improvement has been made in our own State, as well as in every

part of the country. A good many are inclined to the belief that

our farmers are not making much improvement, and are not up
to the times. I can see an immense difference in the position of

farmers, so far as I am acquainted with them, from what it was

fifteen, twenty-five and thirty years ago. They are really a very

independent class of people. They manage their farms remark-

ably well
;
not so well as they might, not so well as they will

;

but if you travel through the State, you will see a marked im-

provement, which I think has kept pace, if not gone ahead, of

any and all other business in the State. I believe that we shall

continue to improve ;
that we shall arrive at a higher state of

independence, and support ourselves and families with more ease

and with less loss by mistakes, because we shall be governed more

by the thinking power, rather than by chance or by routine. I

have full faith in the future of agriculture.

Mr. H. C. Burleigh, of Fairfield. I have been pleased by the

remarks which have been made in regard to the improvements
which are going on in machinery and in the modes of culture of

our farms. We can all see a marked difference. I think all who
have farms of large size can endorse the remark make this even-

ing, that since the war, a farm can be carried on with one half the

labor that it could before the introduction of recent improvements.
It has been suggested that our farms are wearing out by the

raising of animals and sending them to the large cities. I hardly

think we need have any fears on that ground ;
but when the

farmer raises hay and potatoes and sends them off we have reason

to fear. Let every farmer, instead of raising hay and potatoes
and corn to sell, put them into neat stock, carefully save every
shovelfuU of dressing, and return it to the soil, and it will never

run out. You can see to-day, in the Kennebec valley, farms that

have been used for stock raising for forty years, and they arc

better now than they were at first. But if you go near the rail-

roads, wlicre they have been raising hay and potatoes to sell,

instead of being consumed on the farm, you will find the condition

far otherwise. Let us turn our attention to neat stock, or sheep.
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or horses, and carefully save all the dressing, and no danger need

be apprehended.
Prof. PECKHAii. A thought occurred to me during the discus-

sion in reference to experiments which has not been mentioned by
other speakers, which, perhaps, if stated, may serve as some en-

couragement to those present who have been thus engaged.
We very often hear the wonderful progress of chemistry referred

to, and the development of agriculture which has been attained

in the last twenty-five or thirty years, by means of chemistry.

Now, very few persons, not engaged in chemical research, have

any idea of the vast number of experiments which prove utterly

futile to one which brought about the results anticipated or

sought. Every experimenter in chemistry has made huudi-eds,

and the older chemists have made thousands of experiments
which gave no results whatever, simply because the experimenter
did not have a clear idea, at first, of the object sought. So it

is in agricultural experiments. Many of them fail
;
and if the

farmer is discouraged by the failure of his first experiments, and

stops there, he will never reach useful results. So, too, if some

of the greatest chemists now living had become discouraged at

the failure of their first experiments, they would have ended

their careers without being heard of, and the results whicli they
have obtained would never have been given to the world, unless

obtained by some other person, more courageous, more patient,

more persevering.

The statement of this fact may encourage some of those persons

engaged in agricultural experiments, who may become faint-

hearted because one, two, ten or twenty of their experiments

proved useless or futile. You must not be afraid of being "left

out in the cold."

Mr. Perley, Whether our friend Professor Brackett has put us

to bed in a wet sheet, or treated us to a dry blanket, matters little;

he has certainly given us a quieting dose, which has relieved our

nervousness, and when these meetings are over, we "empirical"
farmers can go home and try our experiments, and also learn from

the experiments of scientific professors, and become wiser men.

Let, then, those who have the ability pi'osecute their scientific

experiments ;
let them teach us what they can in regard to the

processes we should pursue in agriculture ;
let them make sugges-

tions which it may be prudent for us to follow. We will then try

those suggestions and prove what are good. We shall thus work

23
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hand-in-haucl with those who are leading- the way, and all learn

something. We shall now go home feeling better.

Prof. Brackett. Let me add one word to what I have said. I

did not come here as a teacher, by any means. I fully recognize

the wisdom of the members of this Board
;

it must be, in the

nature of things, superior, having been tested by the experience of

BO many years. I am glad, however, that one of the gentlemen

lately speaking, recognizes the spirit of harmony and the disposi-

tion to work together that should ever exist between scientific

experimenters and practical farmers. My object was to say some-

thing that should enable the farmer to appreciate his relation to

other men, and assist him to understand that there are certain

inevitable laws that must be followed in order to succeed in the

highest sense of the word. It was not for me to talk to you of

the details of farming, which every one of you know better than I

about. I purposely avoided that, and endeavored to take a broader

view, and show our relations to the rest of the world and to science

generally. Now, I know these young men will carry off' some

ideas, and grow and develop, physically, morally and intellectually

into a rounded and complete manhood.

Now, as to a single misapprehension, I tried an experiment this

evening and received an answer—shall I say
" Yes " or " No ?"

It will depend upon the interpretation which you put upon my
language. I tried the experiment if you would agree with me

;

and I recognize a president of an agricultural society who dis-

agrees with me. He has failed, permit me to say, (and I only

mention him simply as an illustration, of the failure of the experi-

ment,) because he has not appreciated the conditions of the case.

Now I will put the question so that he will understand it. He

says, "consume your hay upon your farm, and there is no danger

of its running out." I say the Almighty has so ordered this uni-

verse that it cannot be done. Some of that hay will go into the

large cities. It is not safe to reason from a general principle to a

specific fact. I do not care whether it is hay, or grain, or potatoes

that is taken from a farm, something must replace it or the farm

will run down. It has been so in all history, and it will be so

here.

Now as to my friend on the other side, [Mr. Bartlett,] who

seems to have the impression that I was preaching Millerism, I

cannot but recognize the fact, that if we spend our whole time in

perfecting our fruits and cattle, we shall be perfected. I do not



PROGRESS IN AGRICULTURAL SCIENCE. 355

wish to go back to the earth as the Almighty made it first, for He
covered it with the old Silurian seas, and filled those seas with

Silurian monsters. We are all going to be perfected, through the

perfected products of the earth. I did not think it necessary to

carry my idea through every possible ramification.

I find that my experiment failed in one respect ;
it succeeded,

however, in another. It succeeded in bringing us into the relation

which I hoped we should come into, perfect harmony. You ex-

periment, I will experiment, let us talk the thing over in a friendly

spirit, and we shall all of us get light upon it.

Prof. Fernald. I have listened with a great deal of interest to

the lecture and discussion, and I was particularly interested in

that part of the lecture which elaborated somewhat the course of

study. That certainly has a very close relation to agricultural

pursuits. It so perfectly corresponded with my own views upon
the subject, that I wish to thank Prof. Brackett forthe veiy happy
and able manner in which he has shown the relation between those

studies that the students at the college must necessarily pursue,

and the practical pursuits of life that follow, in their relation to

agriculture.

Passing from that, I wish to take up a point, that the lecturer

of the evening brought out—that a portion of the products of our

farms must necessarily go from the farms
;

for I believe Prof.

Brackett is citirely right, that is, taking the broad view, which

is the correct view. How are the horses in the cities to be sup-

plied with food ? How would the gentleman who has raised a

point in opposition have the horses in the cities fed ? How
would he have the people in those cities fed ? He says he would

keep his hay at home. Very well, if he keeps his hay and corn

and potatoes at home, somebody else must send their hay and

corn and potatoes to the market, for the cities are an inevitable

necessity. I think it has been shown to-day, and certainly it

can be shown, that cities will spring up in -certain localities :

they are as much a matter of necessity as is the country, in our

present state of civilization. We cannot control the matter. God

has put liis hand upon it, and those cities will exist; we need

them, as means of commercial exchange ; they are our marts, we
need them for manufactures. Implements must be manufactured

somewhere
; they are not made on the farm; there must be facto-

ries, and the operatives must be fed from the farm. If every man

keeps all his products on his farm, how can those who are thus
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engaged live ? There must be a complete inter-relation estab-

lished. The farms must feed them, and in consequence a portion

of these products must be taken away from the farms and go to

those cities.

Now look at our own State. What is the proportion of popu-
lation in our cities, compared with tlie entire population of the

State ? 1 do not know precisely what it is. Here is the city of

Bangor, with 20,000 population ;
the city of Portland, with 30,-

000
;
and there are six or seven other cities, besides the villages.

1 suppose I should be safe in setting the population of our cities

at 100,000. That is near one-sixth of the population of the State.

' Now, unless these cities are to be blotted out, a portion of the

products of the farm must go to supply them. Here is an in-

evitable necessity, and Prof. Brackett is but recognizing facts as

they exist, when he says there must be a constant drain from the

farm to supply the wants of our cities
;
and unless some means

can be devised by which returns can be made, there is an operation

constantly going on that must, in the course of time, tend to run

down these farms, unless by superphosphates or other fertilizers,

they can be kept in good condition.

Now, how are we succeeding in our agriculture, pure and

simple ? Going back and taking up more and more land, and so

we are able to live. We are wearing out the land in certain

places, but taking up more, and so on. Now, when these Slates

come to be so fully populated that there is no more land to be

taken, what then ! Is not Prof. Brackett right in saying that they

must necessarily wear out, unless improvements can be devised

by which returns can be made to the soil
;

if there is to be a con-

stant drain, and that drain must be growing greater and greater,

proportionally, from year to year, and from age to age, through

these centres of population ? And I do not see how we can do

otherwise than recognize the great fact, that these centres of

population must exist, as a matter of necessity, for all coming

ages.

1 do not anticipate that the time is ever coming Avhen we shall

not be able to raise from the earth all that is necessary for the

-wants of all who may live upon the earth
;
but the question is, as

Prof. Brackett puts it, how, when a large amount of the products

of the farm goes to supply the cities, shall we get back what will

make up for this drain upon the soil, so as to keep up the farm ?

The question is, in what way is that transfer to be efiected ? No
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doubt it will be done
;
but it seems to me it is right, in looking;

forward to the future, to recognize the fact that this waste must

go OB, and the question then is, how shall this waste be met ?

Prof. Peckham. I fully agree with what has been stated by
Prof. Brackett and Prof. Feruald, but there are occasionally local-

ities in which the experience of the residents seems to contradict

such assumption. I spent last summer in Western Pennsylvania,

in Washington county, which is one of the greatest hay growing
counties east of the Rocky Mountains—exceeded only by some in

California. They have an exceedingly fertile soil, and deride the

idea of anybody's undertaking to farm it in New England. They
boast of wasting more of the produce of a hundred acres than can

be raised on an equal area in New England ;
and I think they do,

from what I saw. They are very slovenly farmers. They raise

great quantities of oats, wheat, and hay. The hay is all taken off

the farms
;
not a cent is spent for any foreign fertilizer

;
some of

the best farmers burn a little lime and spread it upon the surface
;

and 3^et I was assured that the annual produce of their farms was

greater than it was forty years ago ;
and they have done nothing

but carry on what is seemingly an exhaustive process of agricul-

ture from the time the country was settled, eighty or ninety years

ago, to the present time
;
and still they maintain, and I think the

testimony was reliable, that their farms improve steadily.

Mr. Samuel Wasson. I had occasion recently to estimate the

number of producers and non-producers in my own county, (Han-

cock,) and, if I was correct, forty-two per cent, of the population

are producers, and fifty-eight per cent, non-producers. To these

forty-two must the one hundred persons look for their bread and

butter. That is, the forty-two must supply themselves and the

fifty-eight who are not producers.

We often hear the idea advanced, that it is necessary to con-

sume what is grown upon our farms. I know it sounds well to

talk about consuming upon the farm what is grown upon it, but

we want to discriminate. There are certain products that should

not go off the farm, or only as small a proportion as possible.

There ax'C other products that may go off the farm. Those who

do not produce must have their bread and butter, and their pota-

toes and beef, and we must furnish them.

Mr. S, F. Perley. On this question the middle ground is the

safer one. Some farmers may sell their produce, others had better

not. Somebody must supply the cities. Their inhabitants must
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live, and to live they must eat and drink, and have somewhat to

wear, and it must be grown on somebody's farm. I never sell a

pound of hay nor a bushel of grain of any kind, but if others want
to sell, let them sell

;
or if they prefer to put their produce into

sheep and pork and beef, or into blood animals, let them do that.

If any farmer has not dressing enough, let him buy Cumberland

Superphosphate, or some other if he can find as good, or let him

make some himself, out of old bones, if he likes that way. I

consider the manufacture of fertilizers as necessary and useful a

business as any other. Those engaged in it succeed in producing
what enriches our barren fields out of what would otherwise be

wasted, or put to no use. They are ransacking the ends of the

earth to get materials, and they are not all found yet. We have

rocks in our hills with riches in them, and a good many fish in the

sea, and a good deal of muck in our swamps not taken out yet. I

am not going to worry about future generations starving. Let us

furnish the cities with food, reclaim our old fields, catch fish, sow

clover, haul muck into our barn-yards, and not fear but that we are

making real progress. It .will require brain work, and hard work,

after all, but it can be done, and the work won't hurt us.

Secretary Goodale, Let me heartily endorse the views of my
friend Perley. He has struck the right vein.

With regard to a supply of food for coming generations, my
mind is perfectly at ease. Through what agencies it will come,

does not yet appear. It may be by feats of engineering, which

shall carry back to exhausted lands what has been carried off from

them. But this is highly improbable to my mind.

I am a firm believer in the Divine Providence. When wants

arise, if we behave as we ought, they will be supplied. They have

often been when we behaved otherwise. When the Creator made

this eartli, He stocked it with food material enough to last for its

inhabitants as long it lasts
; although a good deal of it was invested

in a way that business men might call unproductive capital, or, at

least, very tardy in paying dividends. When some of that which

is nearest at hand, gets washed through the cities and rivers into

the ocean, it is not lost, but only deposited where future genera-

tions will find and use it
; just as we occupy soils ground up from

rocks by the action of glaciers, and washed hither by ocean cur-

rents a long time before our day. Meanwhile, we are constantly

discovering sources of fertilization hitherto concealed, or unknown.

It is but very lately since they began to dig and use the mineral
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potash deposits of Germany, and the fossil deposits of South Caro-

lina, and the rock guanoes of Sombrero, Navassa, Alta Vela, and

numerous other islands of the Carribbean sea, and these are only
the faint beginnings of what will yet be found.

Have not real wants always been supplied? Not, perhaps,

when we fancied them to be real, but when the time was ripe to

have them supplied ? When our country was young and dark

days had fallen upon it, did not a farmer of Virginia, surnamed

George, "receive a call" to lead armies to victory? And only a

little while ago, did not a leather dealer of Galena receive a simi-

lar call ? And you know what came of that. When whales run

scarce, petroleum began to spout, and the world is better lighted

this evening than when we depended on New Bedford. When our

country was ripe for great enterprises and enlarged business, and

money was needed for purposes of exchange, the gold of Califor-

nia was seen. It was there before Capt. Sutter's day as much as

since
;
but not while that land was under the heel of a despotic

hierarchy
—not until the Mexican Jesuit had departed, was it found

and used. So on this side of the continent. The scientific min-

eralogists of South Carolina had collected numerous specimens of

the fossil coprolites, abundant near Ashley river, and stored them

in their college cabinets years ago ;
and their scientific chemists

had looked at them
;
and the people had dug them out for road

material and for sidewalks, counting them of equal value with salt

which had lost its savor, fit neither to put on the land, nor into the

compost heap, but only to be trodden under foot. Why was this?

Simply because "their eyes were holden." The moment slavery

went out and free labor came in, "their eyes were opened." Now,
we see clearly that a region large enough for the abode of millions

is to be redeemed and made fertile as a garden by their agency.

Such events lead the way for the reception of truth
; first, natu-

ral truths, then spiritual truths. A few years ago a college Profes-

sor of Northern birth was driven out of South Carolina for saying

that the real want of that State was "manure, not secession."

To-day that saying would be deemed the expression of a fact too

obvious to need utterance in words.

Adjourned to Thiirsday morning.
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Thursday, October 21, 1869.

Tlie Board met at 10 o'clock, the President in the Chair. The

Chair announced as first in order, a lecture on " The Valuation of

Manures," by the Secretary of the Board.

THE VALUATION OF MANUEES.

The changes which have come to pass in the agriculture of

Maine during the past ten years are greater by far than those of

any previous decade. Nor is this to be wondered at when we

consider that it includes that most eventful period whose history

is yet to be written, but of which Ave know, that, besides involving

terrible sacrifice of life and happiness ;
besides calling forth, from

deep slumbers, patriotism and allied virtues
;
besides creating

Sanitary and Christian Commissions and giving wings to clouds

of Florence Nightingales, sending them on missions of love ;

besides abolishing slavery and emancipating whites, rich and poor ;

besides piling up taxes for years to come, it accomplished other

things, and very different things as well. It caused many to run

to and fro
;
and knowledge to be increased, and about a great

many matters. It shook all classes prodigiously, and the quiet

farmer not less than others. When not bodily shaken out of the

furrows into the I'anks, it shook him out of many old-time notions,

and into familiar acquaintance Avith many facts, both of science

and practice, of which he would otherwise have known nothing in

a long time. It compelled attention to ways and means to econo-

mize human labor
;
to enable few hands to do the work before done

by many.
Witness the harvest of the current year's grass crop ;

never

excelled in value,—and this not nearly so much because of large

amount, as because of being harvested near the time when it was

in its best estate. Instead of a large proportion being left standing

until tlic gum and sugar, the oil and the starch were converted by
the processes of nature into wood and seed, the grass was mostly

cut wlien its nutritious constituents were present in maximum

amount.

We thankfully acknowledge the Divine Providence in sending

favorable weather, without wliose help man's labor would have

availed as little in this as in any other direction. But it is also

well to consider that this aid would have availed a great deal less,
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had not the recipients first helped themselves to mowers, and

tedders, and rakes, and forks, worked by brute power ; thereby

quickly accomplishing the work formerly wrought, in a less per-

fect manner, in a longer time, and by an immense expenditure of

human force.

For every mower at work in Maine ten years ago, doubtless

twenty, and perhaps fifty, were running in this year's crop. Con-

sequently the product harvested was more nearly preserved grass,

than the growth of small dry wood which formerly passed, by

courtesy, as "late cut" hay.

The war brought with it habits of fast living and fast spending ;

but these evils were mingled with good, which we may hope will

remain after the noxious weeds have been eradicated. It brought

habits of spending for the enginery of peace as well as for imple-

ments of war
;
for-seeds as well as for bullets

;
for manure as well

as for powder.
We may hope that saltpetre has fulfilled its mission in the way

•of propelling missiles of death among brethren of our common

country. Saltpetre mixed with sulphur and charcoal, and then

put to a bad use, makes but a villianous compost. Saltpetre in

the hands of the farmer is capable of serving a better use than in

those of the soldier.

When saltpetre (known to chemists as potassic nitrate) is

burned, as powder, the nitrogen which it contains, (and because of

containing it is sometimes called nitre,) is liberated from its com-

binations and reappears in the gaseoul form in which it constitutes

four-fifths of the air which we breathe. In this form however, i.

e., uncombined, (although mixed with other gases,) it is the most

inert substance known,—more destitute of active properties than

anything else
;
in fact its very use as a constituent of the atmos-

phere, regulating and moderating the results of breathing, and of

burning, arises very largely from its negative character.

But the nitrogen of saltpetre in gunpowder, when parting from

its combination, gives out a great amount of force. This force

may be put to a bad use in killing men, or to a good use in blast-

ing ledges. Splitting rocks, however, is not the only good use to

which combined nitrogen may be put. The farmer may give salt-

petre to his crops ;
and the plants, slowly, to be sure, and in a

very quiet, non-explosive manner, will untie its combination, and

will do it just as efiectivelv
;
and in doing so the plants will

receive a propelling power of growth corresponding to that mani-
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fested when the same combination is suddenly and explosively
dissolved

;
the diffei-ence being, that the force is expended less

quickly and in an entirely different direction. The idea of pro-

pelling plants into vigorous growth by the use of gunpowder,

may be a novel one to most of you, but it is one which may be

followed up without harm.

If there be truth in the statement, it follows that saltpetre would

prove an effective manure
;
and the results of its use when given

to plants show this to be the fact
;
and not only because of its

combined nitrogen, but also because of its potash, which, so far

as its amount serves, is as good as if it were applied in wood
ashes.

But it happens that the commercial value of saltpetre, for the

manufacture of gunpowder, of nitric acid, and for other uses in

the arts, is greater than its agricultural value. It follows, there-

fore, that it cannot be economically employed as a manure.

This suggests a train of thought, which may be followed to

advantage with regard to various substances and compounds,
which are every year coming into more general use for fertilizing

purposes, and which may be grouped together under the term,

Commercial Manures. Can they all, or any of them, or which of

them, be employed with actual gain to the farmer who applies

them to his crops ?

The agricultural value of any substance used for manure is in

proportion to its fertilizing efficacy, and determines what the

farmer can afford to pay for it. It does not necessarily conform,
in any measure,' to the price which the article commands in mar-

ket. Nor is it, when ascertained, a fixed amount. It is a vai-iable

quantity, less here and more there
;
one amount in this field and

another in the next
;
more on one kind of soil and less on another,

or on the same if it has been differently treated or cropped. In

some cases, the application of a bushel of gypsum is followed by
a return worth two, or three, or five dollars. This furnishes no

reason why a dollar per bushel should be paid for plaster, when it

can be had for a half, or a quarter of a dollar. Upon other soils

the application of gypsum is attended with no benefit whatever
;

and this, on the other hand, is no reason why the dealer should

sell gypsum below cost, for he may sell to those who do find it

profitable to apply to land, or he may sell to those who require it

for other purposes.

In one sense it may be said that all manurial agents arc alike
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valuable, because all are inclispensible to the healthy growth of

plants. We find that the absence of any one constituent of plant

food is attended with serious consequences, even though every

other one needful be present in abundant quantity. Thus, a

deficiency of lime is attended with as much injury as a deficiency

of phosphoric acid. In this sense, therefore, lime is as valuable

as phosphoric acid. But it is also true that lime is generally

present in quantity sufficient for plant food, and when deficient it

can be supplied in burnt limestone, or oyster or clam shells, or by
means of marl, at small money cost, while to supply phosphoric

acid involves a much greater outlay. In an equally true sense,

therefore, the different constituents also possess different values.

The commercial value of any manure, like that of every other

article of commerce, is the price which it commands in market.

This depends on a variety of circumstances, such as the ease or

difficulty, the certainty or uncertainty, with which a supply can

be procured ;
and the variety of uses to which the article may be

put besides that for which the farmer would buy it. In other

words, the laws of demand and supply regulate the price.

It will simplify and facilitate our present undertaking to con-

sider that, although many elements go to make up the constituents

of plant-food, such as carbon, oxygen, hydrogen, nitrogen, lime,

magnesia, phosphorus, silica, etc., and although these occur in

numberless combinations in substances found in nature, there are

yet only three for which the farmer can afford to pay a price ex-

ceeding one cent per pound. This is the fact, no matter what

name the manure bears—or what its form, or bulk, or weight—
whether barn manure or seaweed, guano or superphosphate, salt or

plaster, whether poudrette, or lime, or fish, or whatever be its name.

If he buys salt, or gypsum, or lime, he takes care to pay less than

a cent per pound. If he buys superphosphate, or ashes, or fish

refuse, or dung, or guano, he buys them because they contain

more or less of one, or two, or all three of the substances to which

I have referred. These are, 1st, potash, 2d, phosphoric acid, 3d,

soluble nitrogen ;
and by soluble nitrogen is meant nitrogen in

any combination from which plants can readily take it. Inasmuch

as this is most commonly as ammonia it has come to be common

usage to employ the terms " ammoniacal " and "nitrogenous"
in agricultural parlance as convertable terms, or nearlj^ so. Am-
monia consists of 14 parts of nitrogen, by weight, combined with

3 of hydrogen. Thus 14-1*7 of the weight of ammonia is nitrogen.
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When the phrase "nitrogen equivalent to ammonia" is employed
in expressing the results of analysis of a manure, it is for the pur-
pose of saying that the amount of nitrogen in it is capable of

producing so much ammonia, and the latter is, of course, 3-14ths
more than the weight of the nitrogen.
When a farmer buys stable manure, three-fourths or more of the

weight of his purchase consists of water and woody fibre. If saw-
dust has been freely used as bedding, perhaps as much as nine-

tenths. Now, water is good, nay it is indispensable for vegetation,
but no farmer can afford to transport it by team fur the use of his

crops ; still less to pay money for it. The vegetable matter is good
to improve the mechanical condition, the texture, of heavy soils,

rendering them more friable, and more permeable to roots and air

and rain, and to some extent it may serve other useful ends
; but

the farmer would not carry far, nor pay dear for manure which con-
sisted of vegetable matter only. He wants mineral matter more.
When he buys stable manure, he does so because it contains a

small percentage of the most valuable mineral fertilizers. It con-
tains potash and phosphoric acid and nitrogen, and these consti-

tute by far the greater part of its value. There may be from twenty
to forty pounds of all three together in a ton of it. If these were

separated they would form a highly concentrated manure, and in

many localities would be cheap at ten to fifteen cents per pound,
or perhaps even more. And it would be none the worse for having
no weed-seeds nor water with it. It is because stable manure con-
tains all three of the constituents named, (together with others

also, of less commercial value) that it forms a general manure, and

is, as we say, suited to all soils and all crops ;
and although this

may not be strictly accurate, yet the language would hardly be

misunderstood. At least it is safe to say, that farm manure very
seldom comes amiss.

It frequently happens that not all of these are equally demanded

by the crops which we propose to grow, nor equally lacking in the

soil. Consequently it is not always needful to apply all of them.

Experience has shown that an addition of phosphate alone is often

sufficcnt to insure a bountiful crop of turnips, or of clover; and an

application of nitrogenous manure may be all that is required to

insure a heavy growth of grass, or of grain, and so in other cases.

Let me repeat, that potash, phosphoric acid and nitrogen, are the

scarce fertilizing substances. They are those which are most fre-

quenty lucking in soils, and yet, equally with others, they must be
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supplied if we would have healthy, vigorous plants and abundant

harvests. It has been found by ample experience that when one

or all of these are wanting in a soil, they can be supplied profit-

ably, at the usual market rates, iu a great majority of instances,

because, climate and other conditions being favorable, their addi-

tion ensures good crops in place of what would otherwise be

meagre, sickly and unprofitable crops.

The rapid and continued increase in the employment of commer-

cial manures, by a class of men so careful and cautious as farmers,

is held to demonstrate beyond all cavil that, on the whole, they
have been profitably employed at the prices which have been paid;

and this notwitlistanding the numerous and gross frauds which

have been practiced. Much greater, thei'efore, would have been

the profit from their use had no frauds been committed.

The employment of commercial manures is rapidly extending at

the present time in this State, nnn-e than twenty times as much

being now annuall}^ bouglit as ten years ago. Their manufacture

and sale give large opportunitj^ for fraud, and dishonest men have

frequently taken advantage of this fact. It is true, that in general

their quality has very much improved during a few years past, and

this will be found to be still more the case as the manufacture and

sale fallR into the hands o^ those who beb'ove that honesty is better

practice than fraud, or uf those who have reputation and capital

at stake and so cannot afford to cheat.

"The introduction of these new and important aids to fertility

has not only in some degree changed the style of cultivation, but

it has put the farmer in a new position. It has not only opened

up a wide field c>f inquiry into the use of manures, but it induces

vigilance in order to make sure that what he buys really possesses

the qualities that he is endeavoring to obtain.

The commercial manures sold possess an exceedingly variable

composition, and one not directly within the control of tlie farmer.

Too often it happens that when any particular manure has given

satisfactory results the farmer does not feel sure that what he buys

agaiii under the same name is identical with that from which his

experience was derived.

Herein lies one marked difference between these manures and

that to v\diicli he has been accustomed. Farmyard manure can

always be recognized and its quality and condition tolerably well

ascertained by occular inspection ;
but with all other manures the

external appearance is no criterion of their quality, and it is pos-
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sible to imitate their characters so that the worst may appear equal

to the best.

The farmer is therefore compelled to call to his assistance the

chemist, and then he meets new difficulties. A reliable analysis

is costly, and its results must be expressed in the language of

chemistry, and with this language he is not familiar." Not one

farmer in a hundred can determine anything satisfactory regarding

the value of a manure from a statement of the results of analysis

furnished him by ever so good a chemist. It would not be very

difficult for him to obtain sufficient empirical knowledge to read

an analysis uuderstandingly if all chemists used the same methods

in expressing results, but this is not the case. Some for instance

will state the percentage of "soluble phosphate," others of "
bi-

phosphate," and others still of "phosphoric acid," using, and justly

too, in each case very different figures, and yet all conveying the

same information to those who are able to read them uuderstand-

ingly, but only confused and uncertain meaning to others.

What is much worse than this, because dishonest, is the fact

that some chemists in the pay of manufacturers, or for a " consid-

eration " from a transient customer, have, sometimes, and appa-

rently with purpose, expressed the results of analysis in such a

way as is liable to mislead any but those pretty well acquainted

with chemistry ; at the same time usually keeping within the limits

of technical accuracy, or avoiding demonstrable error.

There is another phase of this subject to which reference may
not be out of place here, since it sometimes occurs with respect to

fertilizers. I refer to those analyses which occasionally appear as

advertisements in the public prints and which are expressed in

such terms, and accompanied with such remarks, as to impress a

hasty or unprofessional reader with an idea of considerable value,

or of some notewortliy merit, when a closer examination shows it

equally capable of bearing a different construction, or what is

more probable, to be elaborately empty of any important informa-

tion
;
in other woi'ds, a mere puff of the "spread-eagle",

"
highfa-

lutin
"

order, masked in professional language.

It was with a view to meet the wants of farmers, so far as could

be accomplished by legislation, and in response to urgent calls

from various sections of the State for some adequate means of

security against fraud, that a statute was enacted in this State last

winter to take effect in July following, and is consequently now in

force.
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It is entitled " An Act to prevent fraud in the sale of commer-

cial manures."

The first section provides that, "Commercial manures sold or

kept for sale in this State shall have affixed to every barrel, bag or

parcel thereofwhich may contain fifty pounds or upwards, a printed

label, which shall specify the name of the manufacturer or seller,

his place of business and the per centajje which it contains of the

following constituents, to wit : of soluble phosphoric acid, of in-

soluble phosphoric acid, and of ammonia."

The second section provides that, "Whoever sells or keeps for

sale commercial manures not labelled in accordance with the pro-

visions of the first section of this act, or who shall affix thereto

labels specifying a larger per centage of the constituents mention-

ed in said first section, or either of them, than is contained therein,

shall be punished by a fine of ten dollars for the first, and twenty
dollars for the second and each subsequent oflence

;
to be recovered

on complaint before any tribunal of competent jurisdiction."

The third section provides that,
"
Any purchaser of commercial

manures bearing label, as provided for by the first section of this

act, and which contains less than the percentage stated in said

label, may recover from the seller, in an action for debt, twenty-
five cents for every pound of soluble phosphoric acid

;
six cents for

every pound of insoluble phosphoric acid, and thirty-five cents for

every pound of ammonia deficient therein."

The fourth section provides that, "By the term soluble phos-

phoric acid, wherever used in this act, is meant phosphoric acid

in any form or combination readily soluble in pure water
;
and

by the term insoluble phosphoric acid, is meant phosphoric acid in

any combination which requires the action of acid upon it to cause

the same to become readily soluble in pure water."

The fifth section exempts from the provisions of the statute porgy
chum and any manures "prepared exclusively from fish and sold

as such," and also any other commercial manures sold at a price

not exceeding one cent per pound.
I propose now to offer some remarks with intent to show how

this law may work good to the farmer
; why it should be enforced

and also to state some of the facts and principles which governed
in adopting its provisions.

The aim of the law is three-fold—-

1st. To introduce into general use the system of selling commer-

cial manures by
"
guarantied analysis

"—the method which has
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been found by experience abroad to be more effective in prevent-

ing fraud than any other.

2d. To a limited, but perhaps to a suflScient extent, it prescribes

one method of stating the results of analysis, thereby rendering it

much easier for farmers to understand the statements, and to com-

pare them one with another.

3d. It fixes a definite rate at which an injured buyer can claim

redress.

To obtain its benefits, all which is necessary is to enforce it.

In the first place, let every farmer see to it, if he is offered any

packages without the prescribed label affixed, that the vender suf-

fers the penalty. It is not enough that a label be aflSxed, but ^-ach

an one as the law prescribes. It will not answer the law to have

one stating that Prof. Such-an-one "guaranties the standard," or

that a professor, or anybody else "will know" that it contains such

or such proportions. It must be the statement of the vender that

it does contain what he alleges, and a statement for the truth of

which he is responsible.

In the next place, when the farmer purchases with the label

aflSxed, let him take from each barrel or bag a sample to be care-

fully labelled and retained for examination, if need arise. A pound
or two will be an ample quantity; and if he buys several pack-

ages, let a sample consist of a little from each one. After due trial

in the field,
i" ]- be dissatisfied with the results, and has not

reason to believe that the failure is due to some peculiarities of

the season, nor of the soil, nor of injudicious mode of application,

but that it is probably owing to want of value in the manure,—to

its not being what it was represented to be, he will do well to

have the sample, retained for the pui-posc, analyzed by one of the

State Assayers, or some other competent chemist. There is this

advantage in submitting it to a State Assayer, that by virtue of

his commission his testimony is admitted in a court of justice as

that of an acknowledged expert ;
and no pains need be taken to

show that he is competent to perform the analysis. If the analysis

shows that the manure was deficient in the stated content of val-

uable constituents, the alleged presence of which was the consid-

eration for which he paid the price, let him recover damages.

It is assumed, as a matter of course, that the buyer will be

careful that the label represents the presence of a satisfactory

amount of the more valuable constituents.

To show how easy is the calculation, let me say that, it is only
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needful to multiply the stated percentage, that is to say, the num-

ber of pounds contained in one hundred pounds, by twenty, which

is the number of hundreds in a ton, and this by the legal price for

each pound. Do this for each constituent and add them togctlier.

For instance, if the label says that the manure contains 6 per
cent, soluble phosphoric acid, multiply 6 by 20, making 120, and

this by 25 cents (the price for each pound) the result is 3000 cents,

or $30. If it says 8 per cent, of insoluble phosphoric acid, mul-

tiply 8 by 20, making 160, and this by 6 cents, the result is 960

cents—$9.60. If it says 2.5 per cent, ammonia, multiply 2| by
20, making 50, and this by 35 cents, the result is 1150 cents, or

$11.50. Now add these together, and you have the sum of

$51.10, which is the amount for which manufacturer and vender

are responsible.

A method shorter still answers equally well. Multiply the per

centage by double the member of cents for each pound ;
add these

together, and jcm havo the number of dimes which a ton amounts

to. Place at the r^-ght hand one cypher, and point off two figures,

and you have the sum in dollars and cents. Thus, in the case just

supposed, you say 6 times 50 are 300
;

8 times 12 are 96, and 2|
times 10 are 115 ;

add these together and you have 511
; place to

this one cypher, 5110, point off two figures, you have $51.10.

Any lad in the common schools familiar with addition, multiplica-

tion and decimals, can readily solve any problem which may arise

in this connection in a few minutes.

Whenever any manure is offered for which more than one cent

per pound is demanded, refuse it, unless it contains a due per

centage either of potash, or of phosphoric acid, or of nitrogen.
The efficacy of these in the production of crops is assured be-

yond doubt, not that all three are equally useful on all soils, or for

all crops, but each is very good when and where needed. It would

be going quite out of our path to attempt showing here when and

how and why one, or another, or all should be employed. Our

present purpose is simply to determine their commercial value.

The fertilizing efficacy, or agricultural value of any substance

being assured, and its degree or amount where it is contemplated'
to apply it being estimated with such approximation as the nature

admits, the question next in order is, what ought the farmer to

pay for it ?—and the answer plainly is, as little as he can buy it

for
;
and not then unless its agricultural value exceeds its com-

mercial value
;
and by enough to offer reasonable probability of a

24
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handsome profit. If he makes no profit by its use, he would bet-

ter let it alone. I think he should reasonably expect not T 3-10

per cent., but rather 73 per cent, and upwards; for experience

shows that when judiciously employed, several times its cost is

frequently realized.

It is certain that he cannot afford to pay the price demanded for

chemically pure potash, nor for pure phosphoric acid, nor for pure

ammonia. But he is not shut up to these resources, for he can

find them constituting a part of various substances occuring in

nafiire, as for instance, potash in wood ashes, phosphoric acid in

bones and minerals, and nitrogen in organic substances. Wood

ashes will give up its potash to plants without difficulty, for it

exists in them in a readily soluble condition, very unlike the con-

dition in which it exists in feldspar, or granite. Bones require, at

least, to be finely ground before plants can get good of the phos-

phoric acid which the}'- contain
;
and if they be dissolved in acid

so much the better. Mineral and fossil phosphates- must be both

finely ground and also chemically treated before they will yield

up their virtues, and some organic substances may be improved

hj either mechanical or chemical treatment.

To the celebrated Saxon chemist, Dr. Stockhardt we are in-

<debted for the earliest suggestions whereby approximately to

d-etermine the money value of commercial manures. He reasons

as follows :

" The inquiry, what is the money value of manures? is one of great moment

'to the farmer, especially in times when he is in danger of buying a manure for

twice, nay three or four times as much as, compared with others, it is actually

worth. How then is the farmer to protect himself against losses of this des-

cription? We answer, by interrogating chemistry. In deciding upon the

value of artificial manures, external signs and evidences are wholly insuffi-

cient and insecure; they must be subjected to a keener and more thorough

scrutiny ;
to wit, a chemical analysis.

* * * *

The chief difficulty consists in finding a trustworthy and accurate criterion

by which the price of the inditidval chemical substances tliat form the con-

stituents of mj^nures may be determined. Many of these substances (for

example nitrogen) are not met with as articles of commerce and have, accord-

ingly no definite market value. Other substances (for example potash, soda,

sulpluiric acid, etc.) occtir, indeed, in commerce, but only in the more or less

purified state in which they are used in the arts. The commercial value they

possess, when so refined, cannot be assumed as a basis of our calculations, in-

asmtwh as it would be greatly too high. Finally, most substances, recognized

as manuring agents, even wlien they form an article of trade, are commonly

united witli each other, whence a distribution of the money value between two,
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three or more elements, for which no sure foundation is possessed, hccomes

absolutely necessary.

In want of certain principles for guidance, I have sought to gain assistance

by proposing the question : How could the ingredients of the manure whose

value is to be determined, have been procured most cheaply in another way ?

Hence I have looked around for such materials as are met with in abundant

quantities upon the earth, and by means of which one or another of the ma-

nuring constituents could be furnished at the lowest possible cost. From the

market value of these materials, the price to be placed upon the individual

ingredients was then ascertained
;
but this in many cases, must again be modi-

fied, for if it is taken as the groundwork for calculating the worth of those

manures that are actually met with in commerce and possess a fixed market

value, a disproportionate price, differing Avidely from the assumed commercial

value, is established. A perfect unison between the actual and theoretical

price cannot therefore be always obtained by this mode of computation ;
never-

theless I maintain that the diiferences which will occur in calculations made
with care are of such a character, that the theoretical price, obtained by the

method of reckoning which I recommend, is entitled to be regarded as more

accurate than that actually exhibited in the present state of trade."

Dr. Stockhardt then goes on to say :

"
It is impossible to specify

the reasons in detail which have induced me to increase the price

of one substance and to reduce that of others, because the entire

valuation depends in general more upon a reciprocal comparison, a

counterbalancing-, experimenting, and practical knowledge, than

upon fixed principles. If the prices specified are shown upon ex-

amination to be untenable, they must be altered. In any case they
cannot lay claim to permanent weight, inasmuch as they are sribject

to the same fluctuations as those of any other articles of trade."

*Since Dr. Stockhardt, many eminent agricultural chemists, both

in Europe and America, have contributed efforts towards determin-

ing a schedule of prices for the ingredients which constitute

manures. Among these may be mentioned Prof. Anderson, chemist

to the Highland and Agricultural Society of Scotland, Professors

Way and Voelcker of the Royal Agricultural Society of England,
and Prof. S, W. Johnson of the Sheffield Scientific School at

New Haven.

From the nature of the case it could hardly be expected that

different chemists would come to precisely the same conclusions,

but we find. so near substantial agreement as to give confidence of

near approximation to accuracy at the times they were made, or, at

least, from their point of observation,* But prices have changed,

* It may be remarked here, that the values set by scientific men upon the several con-

stituents in a manufactured article have frequently fallen below a fair price by reason of
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more or less since the latest schedule of prices, adopted by com-

petent authorities, was published. At least, none have fallen under

my observation made within ten years or more, with the exception

that Prof. Johnson in a recent report uses the prices adopted by
him in 1857-8, with the remark that they will serve to compare the

worth of various fertilizers now in the market one with another, and

by adding the diflerence between gold and currency will not be far

from present values. But while it is a fact that -the commercial

value of insoluble phosphoric acid has remained nearly stationary

(allowance being made for variations in currency), that of soluble

phosphoric acid has advanced somewhat, and that of ammonia or

soluble nitrogen, has advanced still more.

Having conferred with the committee which reported the bill

which has now become a law in this State, I may speak with con-

fidence so far as this : that it was their intention to place the values

as a whole, at figures which would fully cover the actual commer-

cial values at the time of the enactment, and at the same time would

make a close approach thereto. How nearly this purpose was

accomplished we may briefly consider.

With regard to a valuation for potash I will only remark, that

in the form of wood ashes it commands a much higher price than

formerly, and that its agricultural value is so generally understood

and appreciated, that the limited supply is quickly taken up in

every neighborhood where it is produced, so that it cannot be

considered an article of commerce. Neither am I aware of any

form in which potash occurs in commerce where the price which

it brings for other uses is not greater than Maine farmers can

afford to pay. For this reason, and also because it is not men-

tioned in the law we are considering, no attempt will be made

here to afiix a price.*

thoir lack of familiarity with business operations, and conseqnent failure to include the

expenses attending them. They are not the men likely to consider that purchases and

manufacture rnupt go on the year rnuprl ivhilo snles are confined to a brief period in each

year, thus involving the employment of many times more capital to do a given amount

of business than in one where sales are frequent and quickly follow production; nor the

expenses attending sales and collections, storage of large amounts, heavy transportation,

insurance, taxes, losses, depreciation of buildings and machinery, and the numerous

other items which must be incurred. These all form as legitimate a part of a fair selling

price as the cost of raw materials and labor.

*
.J. Lawrence Smith, United States Commissioner to the Paris Exposition of 1867,

says in his Report:
" In 1802 the chloride of potassium (its cheapest form in commerce,

and containing forty-six per cent.) averaged a little over $100 per ton, making real
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The attempt to fix a precise value upon any manurial constituent

is hedged about with practical difficulties.

In regard to the next one to be considered, viz., insoluble phos-

phoric acid, it is compai'atively easy to set a price upon phosphate
of lime in raw bone, and just as easy upon the phosphoric acid

which constitutes less than half of the phosphate ;
but this is not

the only source from which it is derived. In fact, only a very
small proportion indeed of the insoluble phosphoric acid of com-

merce comes from raw bone. Moreover, the cost of phosphate of

lime in most other substances is less than in bone, and less in

some of them than in others
;
and not only is the price less but the

agricultural value is less also, and varies more or less in all.

This variation is due to the greater or less d^^ee of solubility

of the phosphate as it exists in one or another of the substances

containing it. In raw bone, when finely ground, although not

immediately soluble in pure water, and therefore technically called

insoluble, it can be appropriated by growing plants during the

potash cost nine and a half cents a pound, while in American ash it costs thirteen and a

half cents per pound."

There is a loss or drain of potash from our farms hardly thought of hitherto, and even

more seldom utilized, in a peculiar excretion of sheep. The following is quoted from

the report above named:
" It is well known that sheep draw from tho land on which they graze a considerable

quantity of potash, which, after circulating in their blood, is excreted from the skin

with the sweat, in combination with which it is deposited in the wool. Chevroul pointed

out that this peculiar compound, called by the French '

Suint,' forms no less than a third

of the weight of raw merino wool, from which it may be readily dissolved out by simple

immersion in cold water. In coarser wools it is less abundant, and according to M. M.

Maumene and Rogelet, potassic sudorate, or suint, of ordinary wools forms, on the

average, about fifteen per cent, of the raw lleece. This compound was formerly re-

garded as a soap, doubtless because wool contains, besides the suint, a considerable

amount (about 8^ per cent.) of greasy matter. This grease, however, is, in fact, com-

bined with earthy matter, chiefly lime, as an insoluble soap. The soluble sudorate is a

neutral salt, resulting frum the combination of potaeh with a peculiar animal acid, of

which little is known beyond the fact that it contains nitrogen.

At the great seats of the woollen miinufacture in Franco, as at Rheims, Elbceuf and

Fourmies, the new industry of M. M. Maumene and Rogelet is either established or in

course of establishment. * * * An ordinary fleece weighing about four kilos,

contains about 600 grams (above 20 ounces) of sudorate of potassium, or suint. This

contains about one-third of its weight of pure potash," (say seven ounces.)

The manufacturers of the three above named places wa.sh the fleeces of G,750,000 .sheep,

and it is computed that these p.re about one-seventh of all in France; also that if all the

potash from this source was saved France would derive from it all the potash she re-

quires. It is to be hoped that, either by the efforts of farmers or of wool manufacturers,

this source of fertilization may not be longer overlooked.
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season wheu it is applied. This is due to the fact, that in the

organized structure of bone, every molecule of phosphate, infiu-

itesimally small, is separated from the next by animal matter sub-

ject to decay, and as it decomposes they fall apart.

If bone be charred to "bone coal," or burned to "ash" before

being ground and applied to the soil, it is less soluble than if un-

burned, and unless treated with acid, and thus first converted into

soluble phosphate, it requires much longer for plants to appro-

priate it to their needs. Bone ash is imported from South America.

Boaes are burned in close retorts to furnish bone charcoal, which

is largely used by sugar refiners to decolorize their syrups ;
and

after it will no longer serve their purpose, is sold for the manufac-

ture of superphosphates. Hock guanoes, and other phosphatic

guanoes of varying grades of quality, are also extensively used

for the same purpose. In some of them, the phosphate is in a

state of tolerably minute division
;
and just in proportion to the

fineness of its particles is the ease with which it is taken up by
plants. Apatite, or mineral phosphate, found in Upper Canada, is

also employed. Some of this is very rich in phosphoric acid, but

so insoluble that unless treated with acid it would remain for years
in the soil as inert as so much sand, even although made small
" as the fine dust of the balance."

Latterly, a new and very extensive source of phosphatic material

has bieen discovered in South Carolina, where exist fossil deposits,

of obscure origin, immense in amount, but less rich in phosphoric
acid than the substances above named. With proper treatment

and suitable additions, these South Carolina coprolites are capable
of producing a commercial manure which will do good service, as

far as it goes, but will not make a highly concentrated manure,
and consequently should be sold at a moderate price.

The abundance of these deposits, and the ease with which they
are mined, will serve beyond doubt to work a wonderful change in

the agriculture of the Southern States, feeding their impoverished
soils with what they lack, and thus restoring fertility to number-

less acres abandoned because of the exhaustive culture usually

accompanying slave labor.

The very lack of a large per centage of phosphate in these

deposits is destined to work good to the South
;
for were they

much richer they would undoubtedly be largely exported to

Europe wliich stands ready to buy all which comes up to their

standard of desirable quality. As it is, they will be chiefly used
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at home, and within distances requiring but moderate expense for

transportation.

In the light of such facts you will easily perceive the diflSculty

of fixing a definite price upon an article, which, although always

the same substance, is yet found in forms and with accompaniments

which affect its value to a very considerable degree. The best

which can be done in fixing a legal rate is to settle upon what may
be a fair average.

In 1858, Prof. S. W. Johnson decided upon four and a half

cents per pound for insoluble phosphoric acid. This corresponds

very nearly with the valuation of most European chemists. Since

that time the increased supply has kept so even pace with the

increased demand that the market value of substances containing

it, (excepting raw bone,) have changed very little, if at all, except

for the difference between gold and currency. Consequently, if we

add to Prof. Johnson's price of 4^ cents, say one-third, for the

premium on gold, we have six cents per pound—and this is con-

sidered a fair price at the present time, and is that named in the

statute.

Let us next inquire what is a fair valuation of soluble phosphoric

acid. Soluble phosphoric acid, whether designed for manure or for

other uses, is always obtained by the action of sulphuric acid upon

ordinary phosphates. Phosphate of lime (which is the phosphate

most frequently met with in nature, and which commonly goes

under the name of "bone earth," no matter whether actually obtain-

ed from bone, or from minerals, or from fossils), consists of one part

of phosphoric acid combined with three parts of lime. This is in-

soluble. But another combination of the same constituents exists,

which is very easily soluble, and this consists of one part of each.

The method uniformly practiced to obtain this soluble phosphate

is, to add to ordinary phosphate sufficient sulphuric acid (oil of

vitriol, as it is commonly called), to take away from the phosphoric

acid two of its three parts of lime—leaving the phosphoric acid

combined with one part of lime. This is readily effected, inasmuch

as the sulphuric acid has a stronger affinity (to use the common

term), for the lime than phosphoric acid has. When thus treated

we have a mixture of sulphate of lime and soluble phosphate as

the product.

It follows, therefore, that the cost of manufacturing soluble phos-

phoric acid depends largely on the price of sulphuric acid, and as

the sulphur, the nitre, the labor and the apparatus, which go to



376 BOARD OF AGRICULTURE.

make up the cost of oil of vitriol are, all of them, dearer than ten

or twelve years ago, it also follows that the expense of converting

insoluble into soluble phosphate is greater than it was then.

The commercial value of soluble phosphoric acid in 1857-8 was

estimated by Prof. S. W. Johnson at twelve and a half cents per

pound. So far as I am aware this is the lowest price which has

ever been affixed by any scientific authority. It is the same as

that arrived at by Dr. Voelcker of England and by Dr. Stockhardt

of Germany about the same time. Prof. Johnson seems to have

adopted their conclusions as correct, on theoretical grounds, and

added nothing for the higher price of oil of vitriol in the United

States above what it commands in England and on the continent.

In 1856, Prof. Way, chemist to the Royal Agricultural Society of

England, adopted sixteen cents as its just commercial value. In

1860, Dr. Anderson, chemist to the Highland and Agricultural

Society of Scotland, after careful investigation decided upon four-

teen and a half cents per pound, as the price at which to estimate

it in commercial manures.

Now if we take the average of these three appraisals, and add a

third for difference between gold and currency, we have upwards
of nineteen cents, currency, and if to this we add a proper amount

for the greater cost* of oil of vitriol here above its cost abroad,

we, bring it up to, if not beyond, twenty-five cents per pound. At

present prices of materials, labor and incidental outlays, and with

gold bearing twenty to thirty per cent, premium, a valuation of

soluble phosphoric acid at twenty-five cents per pound is probably

as near a fair one to be paid by the consumer to the dealer (includ-

ing a small profit to the latter) as is likely to be reached. The

manufacturer will not reap a profit beyond, if ^ large as, what is

usually obtained on manufactured goods, while the purchaser will

get it cheaper than it could be made on a small scale.

We come next to ammonia, to decide the value of which in a

satisfactory manner is more difficult than either soluble or insolu-

ble phosplioric acid. This is owing in part to the variable char-

acter of the substances we buj"^ it in, and their fiuctuating and on

the whole rapidly increasing prices during ten years past. It is

*lIow much higher it is, I atn not ablo to state with precision; probably fiftj per cent.,

perha))3 more.

•J. Lawrcuce Smith, in his recent report as United States Commissioner to the late Paris

Exposition, comparing its price in this country with that in France and England, says

that owing to ill advised legislation, it is
" much hiyher and fluctuating ."
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also partly due to the fact, that we sometimes buy it as actual or

ready formed ammonia, and sometimes as potential ammonia
;
that

is to say, we sometimes buy a nitrogeneous substance containing
no actual ammonia, but certain nitrogeneous compounds, which,

while decomposing in the soil, yield as much ammonia as the

nitrogen in tliem is capable of forming. The animal portion of

raw bone is such a substance, so are dried blood, horn, hair, hoof,

flesh and fish
;
so ai-e woolen rags and refuse leather, but the lat-

ter decay so slowly that they possess less value as manure than

if they decomposed with greater rapidity.

Formerly the cheapest source of supply was in Peruvian Guano

and the valuation of ammonia was obtained from its cost in that form.

Fifteen or twenty years ago it yielded from 16 to 19 per cent., but

latterly much less, while the price is 40 per cent, higher than then.

These considerations make a very wide difference in the price to

be set upon it. Besides, the Chincha Island furnishes a very
limited supply at present, and are nearly exhausted

;
and what

is coming forward from Guanape is much inferior containing only

about 8 or 9 per cent, and the price $60 per ton (gold). Fifteen to

twenty years ago ammonia was estimated by some chemists as low

as 14 cts. and even 12| cts. per pound, now it appears that double

this price (in currency) falls short of wholesale rates. Even then

Dr. Stockhardt maintained that its value was not less than 25

cents, and says that,
"
although this price may appear high he be-

lieved it would bear a further addition rather than any reduction."

At the present time we have a source of supply then unknown,
in fish guano ;

but this as found in our markets is exceedingly
variable in quality )i

sometimes containing not more than one or

two per cent, and from that up to seven or eight. Its quality, its

price and the supply are all so uncertain as to furnish at present

no satisfactory data by which to determine a standard of value.

Sulphate of ammonia is another form in which it may be bought,
and which is largely employed in agriculture. The price of this

article has rapidly and largely advanced, in consequence of its

extensive employment for the growth of the beet root for sugar on

the continent of Europe. An inquiry lately addressed to a large

dealer in New York for the lowest price at which fifty tons could

be furnished for cash, brought an answer by which it appeared

that ammonia in this form commanded thirty cents per pound in

large quantities.

In nitrate of soda we have a desirable form in which to supply



378 BOARD OF AGRICULTURE.

V plants with soluble nitrogen ;
but at the present time, the equiva-

lent of a given amount of ammonia costs about a third more than

it does in sulphate. This is due partly to the enlarged demand

both for agricultural uses, and for the manufacture of oil of

vitriol, and other uses in the arts, and partly to the serious injury

to the port of shipment in South America by reason of earth-

quakes. The unusual price which nitrate of soda now commands,

may not continue many years, but there is small likelihood that

it will recede to former rates.

Taking all the facts bearing on the question into consideration,

the conclusion is reached, that if the farmer can buy ammonia or

its equivalent, at the present time, in a well prepared manure,

near home and in quantities to suit, at thirty-five cents per pound,

he may be well satisfied.

Let us now apply this scale of values to the commercial manures

sold in New England, and endeavor thereby to ascertain how they

compare with the prices usually paid. For this purpose we cannot

otherwise do so well as to quote freely from a recent report made

by Prof. S. W. Johnson to the Connecticut State Agricultural

Society, dated April, 1869, and published in their volume lately

issued.

At the instance of the Connecticut State Society, Prof. Johnson

analyzed the various fertilizers ofi'ered in the markets of that State.

The samples were obtained by the secretary of the society, who

visited the dealers in various towns and took them from the barrels

and bags as sold. To each he afiixcd a number only, and sent them

thus to the chemist; retaining however the number in a memoran-

dum with the name of the article, the name of *the dealer, and tlie

selling price. After the analyses were made an^ reported to the

secretary, the latter added to the numbers the corresponding items

of information, thus making the report complete. It is not easy to

say how a better arrangement could be made to arrive at the facts

in the case
;
nor how we could better obtain reliable data for the

purpose now in hand.

Tliese analyses embraced one sample of fish guano which proved

to be good and cheap ;
one of "Lodi poudrette," and one of " Lodi

double refined poudrctte," neither of wliich proved much better

than common farm manure, and not worth a very long cartage;

one of "saltpetre waste," one of "castor pomace," one "bone

fertilizer," (Baugh's); one "tobacco grower," (Wilson's); and

nine so called
"
superphosphates." Sixteen manures were analy-
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zed, and in each case the analysis was duplicated in order to verify

the results.

To avoid complications we will examine only the nine so called

superphosphates ;
and from these I propose to throw out three.

First, the "home made," furnished by Mr. Plumb, partly because

of its inferiority, being worth by our scale of prices less than $18

per ton
;
that is to say, less than a cent per pound, and partly

because no price was aflSxed to it. Secondly, we throw out

Baugh's, for the reason that it contained no soluble phosphoric acid

at all, and therefore is not entitled to the name, because soluble

phosphoric acid is the distinguishing feature of any and all super-

phosphates, properly so called. Lastly, we throw out "Eusself

Coe's ammoniated superphosphate," for a very different reason,

namely, that it is too good for the money. The price named is

cheaper than that of any other, while its value as shown by the

analysis, and the scale here adopted, is fifty per cent, higher than

any other
; eighty per cent, better than Atwood's, and more than

a hundred per cent, better than Bradley's. It is safe to say, that

it could not be made and sold, in the usual course of business, at

the price given, without loss. Hence we infer, either that the

sample was an exceptional one, not fairly representing the bulk

sold
;
or else that it was got up with a view to win a reputation

upon which, by and by, to sell a more cheaply made article.

We have, then, six remaining on the list, the names, prices and

composition of which are as follows :

The price of which Containing per Per cent, of

is per ton. cent, of soluble insoluble phos-

phosphoric acid. phoric acid.

Lloyds' $60 30 15.95...

Bradley's 70 1.38 13.16 .. .

Stagg's 65 3.19 16.16...

Mapes' 60 3.93 8.64...

Atwood's TO 5.75 10.38 . . .

E.F. Coe's 60 7.91 4.96...

Nitrogen
equivalent to

ammonia.

..2.59

..3.28

..2.43 .

..3.52

..2.04

..2.80

Estimating the value of these severally, according to the scale

of prices named in the statute, to wit, six cents per pound for

insoluble phosphoric acid, twenty-five cents for soluble, and thirty-

five cents for ammonia, we find them as follows :

Lloyds' $38.77 per ton. Mapes' $54.66 per ton.

Bradley's 45.66 " Atwood's 55.49

Stagg's.-. .....52.35 "
E. F. Coe's.. .. 64.10
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To these amounts should be added the value of the minor con-

stituents, which although not adding largely to the sum total,

really add something ;
as for instance, the sulphate of lime, of

which there must necessarily be rather more than twice as much
as there is of soluble phosphoric acid, and if the phosphatic mate-

rial used contains carbonate of lime, as most frequently occurs,

there will be more. This being formed and precipitated in the

process of manufacture, is in a state of very minute division, and

therefore more readily soluble than the mineral gypsum com-

monly sold. So, too, there is usually present more or less of

alkaline salts of variable composition and vaMie.
* We see, therefore, that one of the superphosphates exceeds in

. value (estimated by our scale) the selling price, and several others

make a close approach to it.

"We might with propriety have included among the superphos-

phates Wilson's "tobacco grower," since it is neither more nor

less than a superphosphate, except that it contained between three

and four per cent, of potash. Estimating the soluble and insoluble

phosphoric acid and ammonia, by our scale of prices, and leaving

out of account the "II pounds of potash contained in one ton, it

would come to $35.30. It may appear strange that an article

bearing so good a reputation as that, does should show so small a

value, but it may be accounted for by the fact that it is mainly a

by product of another manufacture, namely Horsford's phosphatic

bread preparation, and by reason of this its mechanical and mo-

lecular condition is remarkably good, and thus manifests greater

immediate efficacy than would naturally be expected from a bare

statement of its contents as the result of analysis.

This brings to view a thought which was presented at some

length on a former occasion, namely, that it cannot be justlj'- claimed

that analysis will reveal all which is desirable to be known about

a manure. It will show with certainty what is in it, but not so

certainly about the combinations, or chemical, or mechanical con-

dition in which the constituents exist in it, and this is sometimes

a matter of importance, for even with regard to mechanical con-

dition, which one might suppose could be determined with

sufficient accuracy by sight and touch, there may really be a very

wide difference between two articles which appear equally well

to ordinary inspection.

Nor is it claimed that the scale of values here adopted is all that

is to be desired. From tlie nutna'o of the case np absolute stand-
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ard of the sort can be set up. But it is believed to represent

more nearly than any other which has fallen within my observa-

tion, the actual commercia,! values of the more important con-

stituents of manures at the present tin^.

It is further believed, that if buyers will enforce the law, and

will refuse to buy unless the contents stated, and by responsible

parties, too, show a fair approach to the price demanded, every-

thing like serious fraud, or imposition, in the sale of commercial

manures may be wholly banished from the State.

Mr. Taylor. I have used these superphosphates some, and

have compared the different kinds. I would like to make a single

inquiry of Mr. Goodale. Bradley's "XL.," as it is termed, has

been used pretty freely in the neighborhood where I live, and I be-

lieve the testimony respecting it is pretty uniform : that applied to

corn, it produces a healthy, vigorous growth of stalk, and a wide,

dark-colored leaf, but seems to lose its strength just about the

time the ear sets. We get a great growth of stalk, but a small

ear, in proportion. What I want to ask is, what is the deficiency

which causes it to fail before the ear is formed ?

Mr. GooDALE. Assuming that the fact stated is uniformly ob-

served, which may be doubted, for I have heard favorable opinions

expressed in regard to the earing of corn manured by Bradley's

phosphate,
—

assuming the fact to be as the gentleman has stated,

with this or any other manure, it may be accounted for in this

way : Perhaps you noticed the remark in the lecture that in my
opinion the function of nitrogen in manure is to supply force

rather than to feed. In common language, it stimulates growth.

If you apply a manure containing a large per centage of ammonia

to any grass (for corn is a grass, a large species to be sure, and

having a very different seed from others, but it belongs to that

family, and in regard to its wants there are decided points of sim-

ilarity,) if, I say, you apply to corn a sufficient amount of nitro-

genous manure, you get a very vigorous growth of stalk and leaf,

but unless the plant can get, at the same time, mineral constitu-

ents to help fill out the eaps and mature the seed, yoii will find a

deficiency in the ear at harvest time
;
so that, if a manure pro-

duces the efi'ect which the gentleman says is produced by Brad-

ley's XL., the fact would indicate that it contained a suffibient

amount of ammonia, with too small a proportion of phosphate, or

else that the phosphate was in an insoluble condition, which would
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be equivalent to the same thing. What is needed in manure is

something that supplies all which is required ; gives an active,

vigorous, healthy growth, and at the same time yields the food

which it wants to complete and fill out all its tissues.

Mr. Martin Moores, of Bangor, was called upon and said : I

will not take up much of your time. This is a wide field, and much

might be said
;
for three j^ears, commencing in 1849, I gave some

attention to this subject and made up my mind decidedly that more

might be made in farming by knowledge than had been made by
labor, and I wanted to get along in an easier way. I took Mapes'

"Working Farmer," from the first number, during three years. I

read Dr. Johnson's "Agricultural Chemistry;", if that could have

been abridged one half, I should have liked it better. I had also
" Bommer's Method," ahd from that something was to be learned.

I think I have learned enough from Johnson and others to under-

stand what has been advanced here, and, so far as I know it is all

true. You have had the science of agriculture; now the great

thing is to have the practice.

In regard to this question of manures, it is the barn yard, to

which we must always look for our main supply. The decomposed

rejections of what the animal eats furnishes the general manure
;

and where that can be supplied to the soil, with the addition of

any special manure that may be wanted, we shall realize greater
benefit even than has been represented here. When your farm is

in balance, a general manure is exactly what you want. But if

some of the elements which are absolutely necessary to produce a

given crop are deficient, it cannot yield its maximum product un-

less those elements are furnished in sufficient quantity. Whenever

phosphate, or potash, or nitrogen is wanted, we need mercantile

manures in addition to what is furnished by our animals.

I experimented a good deal during three years. Following out

Bommer's method, my first object was to increase the amount of

manure. These commercial manures must not be the main depen-
dence of the farm. We cannot expect to make three hundred acres

rich by buying manures
;
we must depend mainly upon the barn-

yard, and by attending to it understandingly, we can furnish them
in our composts, as I have practised. In one instance, following
out the Bommer method of fermentation, I decomposed six horses,

with other things, in six weeks, or all but the hair and bone
;
and

I actually decomposed the bone in the course of one or two years.

There is one point which I wish everybody understood, and
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that is the great value of the liquid manure from stock. This, if

properly saved and applied,
—and it is very easy to save it by

means of a barn cellar and pleiity of muck,—will make a valuable

compost, and furnish much nitrogen.

There are certain principles which you may reduce to practice.

What we want is for the farmer to double the amount of his

manure. We certainly now have more than four times the amouHt

of manure on our farm that we had under our former practice.

We save all our urine, and add as much muck as we contemplate

making solid manure. The muck thus treated is worth as much
as solid manure, and the urine is all saved.

Mr. Thing. I thought, when the lecturer was speaking about

shooting growth into plants, that if he could go a little further

and shoot his ideas into the minds of the people, he would accom-

plish a great work. This discussion, like every other to which I

have listened, has more and more impressed me with the great

necessity we have for tliis agricultural college which has been es-

tablished. Mr. Goodale says that a chemical analysis will inform

us just what a certain manure contains
;
but it will not tell with

certainty what we can get out of that manure, or what results will

surely follow its application. Now, if we get this agricultural

college established on a firm basis, and in successful operation, we

may makfe its influence felt throughout the length and breadth of

the State. We hope they may tell us what our difierent soils need
;

what manures to apply, so that we may know not only what their

market value is, but what their value will be to us. I hope those

who are here to-day will remember, when they return to their

homes, the necessity there is for encouraging and sustaining this

college.

The Michigan Agricultural, College.

The President. The chair will state that a gentleman is present
from one of the Western States, who is under the necessity of

leaving early in the afternoon. It will interest all to hear from him,

either upon the question now under discussion, or upon matters in

the State in which he lives, I therefore call upon President Abbott,

of the Michigan Agricultural College.

Address of President Abbott.

Gentlemen of the Board,—I feel very deeply this compliment to

the Michigan Agricultural College, for it is certainly paid to the

college, and not to me. I came to see the Agricultural College of
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Maine at Oiono, and I find it mostly here at Bangor. I feel deep

interest in this college; and we all at the Michig-an college feel a

very deep interest in all the other agricultural colleges in the

country, and that they must act together, and must know each

other's plans and methods. Everybody says that we are experi-

menting, and so we are
;
and we must have all the wisdom we can

get from the experiments, the trials, successes and failures that we
make among ourselves. For that reason, I was anxious to come

here and see what you were doing. I have another interest in

Maine, inasmuch as I was born in Vassalboro', and brought up in

Augusta, and never left the State until I went to Michigan, and

was there but a short time .before I went, some eleven years ago,

to the Michigan State Agricultural College ;
so that all the homes

I have in the world are Maine and the Michigan State Agricultural

College/

We are trying to do something there in the way of experiments

with fertilizers, but you must not expect too speedy results from

siach efforts. It has been one difficulty with us, that the farmers

of the State expected that in one year we should be able to tell

them, from the results of a single year's experiments, what to do.

Now, for my part, I cannot say that farmers are entirely to blame,

for the feeling of distrust which has generally prevailed in refer-

ence to "book farming," as it is called. I will not say that they

are not to blame for it, in part, but I will say, that in part the edu-

cated and sciientific men have also been to blame. The impression

you would get from the earlier writings of Liebig would certainly

be this : that if you analyzed the soil and analyzed the plant, you

could tell what manure to use to make that plant grow; but when

you come to try the experiment, you find that you cannot tell.

There may be conditions in the soil which prevent the fertilizers

from acting as it was expected to act, and there may be all the

elements in the soil that that plant uses, and yet the -plant will not

grow. We cannot tell. Book learning and theories, especially

theories in agricultural science, are too vague, they are not yet

established by weight and measure ;
certainties are too far in the

future, to enable an agricultural school, either here or elsewhere,

to tell you, in a few years, just what to do, and just how to fertilize.

There comes in,
—and it is recognized now by scientific men

much more than it was when agricultural chemistry began to be

preached about,—the necessity of union and sympathy between

farmers themselves and those who make laboratory work and care-
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ful experimenting- their business
; they must all pull together.

Your college cannot sit there at Orono and tell you how to farm

without your assistance
;

it cannot tell you exactly what manures

to use, or anything- of the sort. There must be a working to-

gether ;
for you cannot yet tell with agriculture, as you can with

mechanics
;

it will not come into mathematics
;
it is not sure with-

out experiment. It is an experimental science, as yet in its in-

fancy. So, I say, do not expect too much from the Agricultural

College, in that particular line. Help it forward, so that it can

make experiments and analyses as fast as you can. Money ex-

pended there, in my opinion, (but I belong to an agricultural

college) is a good investment
;
but do not expect that its value is

to be found in the development at once of particular rules, as to

what you are to do.

Your meeting here to-day is exceedingly agreeable to me, and it

will be a pleasant memory to takejiome. We are situated some-

what differently in Michigan from what you are here. The State

Board of Agriculture has no existence there save in the law organ-

izing the College. The College was first, and the Board came

afterwards, as a Board of Control.

I was asked by friend Taylor yesterday, if the College was

successful, and I answered that I was an officer of that College.
If I were in Michigan, I should say it was. . If I went into some
corner of Michigan where they hated to pay taxes, I should say it

was, because I should add, "You are up to Lansing often, and

you can come and see." But I cannot say to you, "Come and

see," and I would like to be a little more modest about it. But if

we have been successful, we have had, for the past few years, a

pretty good chance. The Legislature has, without hesitation,

given us what we asked. For five or six jcavs, they have granted
us $20,000 a year for current expenses. The Faculty are all hard-

working men. They are all interested in their departments, and
a perfect unit in the work. They are all men who have come since

I went there
;

I knew them all before they came
;
and they are

there, hard at work
;

if they were not competent to instruct when

they came there, (I mean in the hidden things that were not then

much studied, ) they are certainly fast preparing themselves.

Our Board is small, only six or eight, and almost every member
is present at the meetings. I have been either a member of the

Board ex-officio, or been summoned to attend their meetings from

the first, about twelve years ago, and I have not seen any dissen-

25
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sion, nothing but harmouy and friendship ;
so much so that their

families, although residing iu different parts of the State, frequent-

ly interchange visits.

Our College is conducted, I think, much like yours. We have

there a Professor of Agricultural Chemistiy, one of Botany and

Horticulture, one of Animal Physiology and Practical Agriculture,

one of Etomology and Zoology, one of English Literature, and my-
self. There is a large University in Michigan, at Ann Arbor, of

1300 to 1400 students, and about 30 Professors. The feeling has

prevailed to some extent amongst the educated men of the State, that

it is impossible to make a scientihc course of instruction give the

same power or discipline of mind as a classical course. I will not

undertake to say that it can be done or is done in the case of grad-

uates of our college, but 1 think it comes pretty near. My own im-

pression is this, that a year's study of the sciences may be made as

disciplinary as a year's study in any other branch of education.

Most Agricultural Colleges, however, admit their students with a

year, or a year and a half less previous preparation than is required

at other colleges. 1 have studied this question with care and had

it constantly in view
;
for when I went to the Ann Arbor Univer-

sit}^ the Professors there said to me,
" Let us see if you can make

discipline go with scientific studies. We have a scientific depart-

ment and a classical .department, and most of the students w!.o

excel in ability prefer to change from the scientific to the classical

department, because they find it to their account. Can you do

any better?" 1 say 1 believe that a year's study of chemistry

(and we require a year's study of chemisty, with three hours work

a day in the laboratory by every student for half a year,) is
equal^r

to a year in Latin or a year iu Greek
;
and I believe I shall bo

borne out in this statement by the pi'ofessors of other colleges, for

I have consulted those at Harvard and at Yale on the subject, and

they agree with me. And if you will add to scientific studies

such others as will enable the students to impart their knowledge,
and express themselves with method and clearness, I do not see

why agricultural colleges cannot place their students on a par

with those of the old colleges. It remains to be seen, it is an

experiment.
The Agricultural College of Michigan is really educating farmers.

It was said that we could not send three per cent, of the young
men back to the farm. I have repeatedly opened our catalogues,

with persons who asked the question, and shown them that over
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sixty per cent, of our students went back upon farms, or into hor-

ticultural pursuits. That is the difference between the prediction

and the result. I think this result is due to the fact, that they

keep up their habits of labor during the whole four years ;
and

they labor cheerfully, becaiise their labor is all connected with

their class instruction. Our students frequently go out into the

barnyard, or into the garden, or into the green-house, and receive

their lecture there. But we do not allow them to depend upon
lectures entirely; they use text-books also, where suitable ones can

be obtained, and we oblige them to study and recite. In practical

agriculture we do not use text-books, but depend upon lectures,

with practice.

Now, if all the farmers who come to a convention like this were

able to follow a lecture like that we heard this morning, and seize

upon and hold the scientific names of substances, and if they knew

their relations to each other and their action, how exceedingly in-

teresting and profitable a meeting like this, anywhere, would be to

the common run of farmers. There is too commonly a lack of the

elemeutary knowledge among farmers that would enable them

properly to take hold of these things and profit by them as they

should.

But the Agricultural Colleges are exerting a general influence

in favor of scientific studies, and as this influence spreads we shall

have, by-and-by, this elementary education widely difi'used, and

people will be better able to read books and newspapers, and to

discuss matters of this sort intelligently ;
the education of the

world will be more practical, and just as beneficial, just as disci-

plinary, and just as much calculated to elevate and make noble the

man.

Question. How many students have you at the college ?

Pres. Abbott. About 80. We have but one building for

students, which would not hold near that number, but our students

have been willing to room four in a room, if they could get two

beds in
;
and we have been for the last three or four years crowded

all the time. Last winter the Legislature made an appropriation

of $30,000 for a new building ;
the college added about $5,000

more, so that, at the opening of the next spring term, we hope to

be able to accommodate nearly 200 students. Whether we shall

have 200 I do not know, but we have had hitherto more applica-

tions than we could entertain, and of course there have not been
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SO many applicants as there will be when it is known that we have

enlarged accommodations.

Question. Is it desirable to have a very large number of

students ?

Pres. Abbott. Our board say they do not desire for some

years, at any rate, for more than 300 or 350
;
and it has not been

considered a matter of very great regret that our numbers were

small, excepting in this one particular
—that taxes are heavy.

The people pay the taxes, and they want a large number educated,

and all very right, too. It has been an experiment ;
we have had

to ferl our way. We were put in the wilderness, there were no

other schools whose experience we could profit by, and I suppose
that three or four hundred students would not really have bee'n so

good for the institution as eighty during these years of trial.

There is another thing to be considered also. It is not possible,

I think, for an oflScer to do well with more than forty students,

unless they are so well disciplined, so far advanced, that they can

get from a simj^le lecture, all the good which they ought to get

from a class-room exercise. If they are not well-disciplined minds,

(and very few of our students get so well disciplined when they

graduate), a course of lectures merely is not what they need, but

lectures upon which they are examined, ^and of which they have

to make notes, connected with text-book instruction if a suitable

one can be had. That is the kind of instruction which they get

and which they need. Now I say that a class of forty is as much

as one person can manage, who has to superintend and look after

the progress of every individual
;
and a professor who will not do

that, ought not to be professor at all. If he will not interest him-

self in the progress of every individual, he is not fit to be a

professor ;
and if he does that, and has a class of forty, and an

hour a day to examine them in, it is all he can do
;
and it will

suffice to give each a chance to acquire that discipline which

comes from raising and answering questions, and so imparting to

others what he has had imparted to him.

Question, I would inquire whether manual labor forms part of

your system, and if so, what has been its eflect ?

Pres. Abbott. IManual labor M'as introduced the first day, and

has been there ever since. We do what we can to make it easy to

the students. That is to say, we require no labor in the forenoon,

'so that they may have the time when they are the brightest, for

books, lectures and study. We require no labor on Saturday. We
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put it all into the afternoon, as early as we think the laws of health

will admit, so that, if they need rest after the three hours' labor,

they can get it before tea, and be refreshed for their evening tasks
;

for if you take growing boys into the lecture room after they have

been laboring three hours, they are apt to be sleepy, whether they
have had their dinner or not, aijd especially if they have. They
are young and growing, and if you take them directly in, after

three hours' work, they are not in a condition to receive that bene-

fit from the lecture or the class-room exercises that they otherwise

would. They go out at half-past one, and remain until half-past

four.

Question. Does it interfere with their intellectual advancement,
as compared with other colleges where the system is not in-

troduced ?

Pres. Abbott. I cannot tell. If a person merely wished intel-

lectual advancement, he might get the same benefit to his physical

system by gymnastic exercise. If he were compelled to take it,

or took it voluntarily, he might do better than if he worked in the

field
;
but I think three hours' labor a day is vastly better for the

boys than the no-labor system which is adopted by nearly two-

thirds of the boys who go to college. If I were asked for the best

possible system to save time, I should say voluntary exercise in

the gynasium, under instruction. Our system does not interfere

with the advancement of the students so much as the method of

taking exercise or not, as it happens.

Our boys work cheerfully ;
we have no trouble about that at all.

They are all required to work
;

it is in the law of the State, and

consequently nobody asks exemption from the rule. As to the

value of their labor, I think the farm, taken as a farm simply,

could be run more cheaply without their labor than with it. And

yet the boys work well
;
but they labor only three hours. It is a

set time, and when the bell strikes, it is necessary for them to

stop ; they leave the work where it is, unless in case of necessity.

Our boys are always ready to finish a job if they are asked, but

we do not ask it unless the case is one of real necessity, for the

time is theirs, and they need it ; consequently, at the end of the

set time they drop whatever they have been at work upon, and

one or two hired men have to come in and take it up where they
leave it, and put things to rights. Then we are obliged to send

skilled men into the field with them to make their labor profitable

to them. If you send out a parcel of boys together, they may
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work well, but if you wish to make their work really educational,

you must send one with them who knows just how to do that

work, who can tell them about it, and answer questions ;
conse-

quently the system is not a money saving system. Although the

boys work well, and do their work well, and do a great many
kinds of work that ordinary hired hands could not do, neverthe-

less, it is not a money saving system to our institution, the way
it has been managed since I have had the control of the college.

It was before I took charge of the institution, but it was not so

educational. I made the change, and stated to a committee of

the legislature why I made it, and that it made the institution

more costly than before. They were satisfied, and presented the

matter to the legislature, and that body was satisfied, and increased

the appropriation which was given to us.

Sec. GooDALE. What influence, in your opinion, does their

labor at the college have- upon their subsequent pursuits in life ?

If they got what physical exercise they needed at the gymnasium,
would the proportion of those who returned to industrial pursuits

be what it is now ?

Pros. Abbott. That is a question which a man may answer

from his opinion, or from a basis of facts. The facts are few, as

yet ; they have not been examined
;
but I will tell you how it is

with us. As I have said, more than sixty per cent, of our gi^ad-

uates have gone into the pursuits of agriculture and horticulture.

The University of Ann Arbor graduated thirty-seven this last

commencement, and out of those thirty-seven only two were in-

tending to become farmers. The State Agricultural College of

Wisconsin is united with the University of Wisconsin at Madison.

It is a fine college, and in a beautiful place, and they have one of

the finest men for president that I ever knew—Paul A. Chadbourne,

formerly of Williams College, Mass., and of Bowdoin College in

this State, and a Maine man. Prof. Chadbourne stated before a

committee of the legislature, or before the legislature itself, I am

not certain which, that he had carefully inquired of all the stu-

dents at the college, some four or five hundred, and he could not

find any who had made up their minds to be farmers, or to till the

soil, after they left.

Now, as a matter of opinion, I think this system of labor has

everything to do with the subsequent choice of employment. A

boy at our college begins with a course of lectui'cs on agriculture,

extending over half a year, with geometry and algebra. The next
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half year he has trigonometry, and after trigonometry, surveying;

and our students are sent for far and wide, to run lines and settle

boundary questions. The next year they go into chemistry and

botany; and after going through with the text-book in botany,

they continue the study thi'ough lectures and investigations into

all the more important plants, stopping a good while upon the grass

family. All this time they are also at work. Then they have hor-

ticulture, and have two or three books for reference
;
and they see

the operations, and they perform them. When they come into the

Junior class, they have entomology and zoology; and in the Senior

class, before they graduate, they have another course in agricul-

ture, more advanced than the first. They attend lectures during

the whole time, and when they get through and go home, it is

natural to suppose that more of these boys, farmers' sons, so edu-

cated and so trained, with physical strength and habits of labor,

will go into agricultural pursuits, than would do so if they went to

a college where the whole current of feeling was different. I do

not see how it could possibly be otherwise. But then, the facts

are the things to look after, and I gather them up as I happen to

see them. If I had my notes here I could give several important,

though not a very large number of facts
;
but they all point the

same way.

Question. Have the students the privilege of choosing their

work ?

Pres. Abbott. They have not, as yet; if the college was further

advanced so that we could, my own impression is, that it would be

better, after the first year, to let the student choose his labor, and

study to correspond. That would make him more perfect in some

line when he graduates. For instance, if he chooses chemistry,

let him displace some other studies, and become more advanced in

that; so too, if he chooses horticulture; or stock breeding. My
own impression is, that a school more advanced than ours might

give them that choice, but we have not done it.

Our method is simply this : The horticultural department, em-

bracing gardens, lawns, the green-house, orchards, and the like, is

under the Professor of Botany, not under the Professor of Agri-

culture, and we give him one-third of the students
;
that third

always embracing the Sophomore class. We give the farm the

other two-thirds, and that must always embrace the entire Junior

class. This we do so that the Sophomores, under the Professor of

Botany and Horticulture, may be with him the whole year, and if
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he wishes to pursue any special system of instruction, they may
see the thing from the beginning to the end of the year, in the

green-houses in the horticultural department, or anywhere else.

And we have an arrangement by which the Seniors are changed
back and forth from an alphabetical list, as it is necessary to make

up tliis two-thirds and one-third
;

which change occurs every

fortnight.

Adjourned to two o'clock, P. M.

Afternoon Session.

The Convention reassembled at two o'clock, Hon. Lyndon Oak

of Garland in the chair.

An exceedingly interesting exercise in the application of natu-

ral philosophy to agricultural operations was given by the students

of the Agricultural College, under direction of Prof. Fernald, the

principles enunciated being very clearly illustrated by diagrams
on the blackboard.

At the close of this exercise, which occupied about two hours,

the Chair called upon Dr. Boynton of Vermont to address the

Convention.

Dr. Boynton. 3Ir. Fresident and Gentlemen:—I do not accept

the invitation to speak for a few moments for the purpose of ex-

panding the thoughts that have been brought before you by this

exercise, but rather, in the first place, to express my personal

satisfaction with the m^inner in which these subjects have been

presented. We have had here, if I may so express myself, some

of the first fruits of your college at Orono, a foreshadowing of the

good things to come. Personally, I have been liighly pleased

with the manner in which these illustrations have been brought
before us, and with the evident understanding thea'e is of the

principles by those who have exhibited them. I have been forcibly

reminded, wliile listening to these demonstrations, of the old

method of instruction no longer ago than when I myself was a

boy. We were arranged on the recitation seats, these subjects

were brought up; for instance, the teacher asked a question, and

the pupil answered it if he could
;

if he could not, it went to the

next
;
and so the thing went on from day to day. But here we

have these young gentlemen coming forward, each with his topic

assigned, wliich he takes up, illustrates, discusses. We liave had

it abundantly demonstrated he»c tliis afternoon that they under-

stand what they are studying ;
it is not a routine business with
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them
;

it is not memorizing'. The knowledge thus acquired is

incorporated into their own being ; or, in other words, it is assim-

ilated to and becomes a part of themselves. It will not go away,
it will stay, and in their future lives will become practical. As

they go out into life, it will be valuable, either through their own
labor or through the assistance and direction they can give to

others.

And here let me say, that a very important point is gained by
the manner in which this instruction is imparted. They not only

acquire this knowledge, but at the same time they are enabled to

communicate that knowledge to others, which is far better. The

difference is that between gold locked up in the earth, and gold

brought out, minted, and put into the circulation of the world.

In the one case it is dead knowledge, locked up and accomplish-

ing little
;
in the other, it is coined and stamped, and put into the-

circulation of the practical thought and labor of the world. That

is what we shall have, and what I trust will be perfected and

carried forward in this school which you have founded, and to

which, I trust, you will give your warm personal sympathy, and,

better than that, your substantial support.

But some may say, "It is all very well, these diagrams, with

A, B, and C, and the pullies, and cords, and angles, and parallelo-

grams,—it does for the school-room, it does for Professors to talk

about, it answers as a means for students to exhibit themselves

before the public, but we do not quite see the connection between

this and farming ;
we do not quite understand what this has to do

with the building of walls, the ploughing of fields, the carting of

manures, and all the practical work of the farm." But, gentle-

men, it does have much to do with all your practical operations in

life, because these illustrations that have been brought out here

are but an exemplification of the universal laws of nature, under

which we all literally "live and move and have our being." Some

may think that this demonstration in regard to leverage, for in-

stance, is not of very much practical importance, but the moment

you reflect upon it, you will find it is, inasmuch as the principles

which have been stated are the fundamental principles of all

motion of which you can form a conception. The very wave of air

that reaches your ear from the word formed by my vocal organs

moves forward in accordance with the same laws which we have

had demonstrated here. The law of fluids is the same which is

illustrated every moment of your life in the flow of the current of
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blood through your system. Go outside of yourselves, into prac-
tical life, aud what do you find ? You cannot take up a hoe, a

shovel, a crowbar, or an axe, you cannot harness your horse or

yoke your ox, you cannot do anything except by the application of
those principles that have been exemplified here this afternoon.

Wheeling a barrow, lifting a basket of potatoes or a bushel of corn,
whatever motion is produced is the result of those same laws, of

which we have had these illustrations so clearly and beautifully

given to us this afternoon.

You may say, "All this may be true, but still I do not see the

application quite yet." The application will come in this way : A
school of this character, founded, made permanent, and perfected,
will be a means for the diffusion of that element in labor for which
now the soul of the farmer "groans and travails in pain," and that

element is intelligence. How often do we hire a man and send him
into the field to do the work of our farm, paying him a dollar or a

dollar and a half a day, and find that half his labor, and sometimes

more, has been wasted, for want of just this practical knowledge,—for the want of the application of established law to the common
operations of life, and for no other reason in the world. Half his

strength in wielding the axe is lost
; 75 or 95 per cent, of it many

times lost in the use of the crowbar! How often do you see a

great lubberly man, with 180 or 200 pounds of human flesh, trying
to move a rock I He gets the crowbar under it, and wriggles, and

lifts, and prys, and finally gives it up, having spent two or three

hours, for which you pay him twenty cents an hour. It is all lost.

Another man, boasting only 115 pounds of muscle, comes along,
takes up the crowbar, puts in at just the right place, and over goes
the rock. It is intelligent labor applied to the rock

;
that is all. ,

So, I say, this kind of education, instilled into the minds of

young men, when perfected and brought to maturit}^ will be made

available, through them, in the community, wherever they may
go. It will be so much of the leaven which we hope will be dif-

fused into the common mass of liuinanity, by which the wliole

may be leavened, and brouglit uj), by-and-by, to the standard of

intelligent labor, so that intelligent labor shall be n)ade to match
the mechanical instruments we now have, by which to abbreviate

the hours of our labor and lighten tire severity of our toil. In

this way these principles may be made applicable, and valuable,

and effective. I admit that the end to be attained is not within

our reach. You cannot quite see it to-day. It will not be avail-
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able for the harvests of this year, or next year, or the year after

that
;
but one thing we may be certain of, that investments made

in this way are sure to pay in the future
; they are sure to pay to

you personally, sure to pay in your communities, and in fourfold

measure, ay, a hundred fold, are they sure to pay you as a State.

The maturing and perfecting of this kind of education, which

shall go out into our masses, will be one of the ways in which the

question shall be answered which was brought up for your con-

sideration last evening, and which was so well carried out by the

admirable lecture to which we listened this forenoon
;
one of the

ways in which the question shall be answered,
" How shall we

sustain a multiplying population, a population year by year grow-

ing more dense upon our soil, while out of this soil, from which

we already draw our sustenance, a continual drain is going on,

every year, into the sea ?" It will be by the elevation of this

class of labor into an intelligent position, so that in any given
cix'cumstances we can secure the highest available results out of

any condition whatever which may hereafter overtake us. It is not

an idle dream, nor a Utopian theory to talk of, or to hope for, this

idea of intelligent labor which we hope to have in the community.
I hope to live to see a day of great advancement myself, when

through its agency we shall make a better use of the earth than

the best of us make now. With all our advantages, with all our

perfection of machinery, with all our skill and intelligence in agri-

cultural pursuits, we have not yet begun to ascertain what one

acre of the soil of this earth will give us in return for skillful and

intelligent labor. I believe firmly in the truth of all God's laws,

and of God's laws applied everywhere ;
and I believe that beauti-

ful promise of the Gospel,
" Ask and it shall be given unto you,

good measure, pressed down and running over, shall the earth"

(to substitute a word) "give unto your bosoms." You will find

it true here, when you feed the earth with what it needs, as we
were told this forenoon

;
and when, in addition to that, in the

application of that food, and in taking from the earth the products

thereof, you apply a skilled labor, you will find the one will in-

crease in manifold degree and perfection the fruitfulness and final

result of the other.

How miserably, how shamefully, how cruelly, the best of us treat

this kind ol(^ mother Earth, after all ! With what rudeness we
scratch over her fair fields, with what greedy clutches, with what

avaricious grasp we tear off the leafy garlands that she hangs over
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her rough places, and leave them to dry and blast and parch in

the snn, and ultimately die and become worthless ! It is an abuse,
an outrag-e,

—our treatment of this earth. We ought to be ashamed
of it. Let such suggestions as we have had brought before us this

afternoon, stimulate us to qualify ourselves to give it, hereafter, a

better treatment.

Prof. Peckham, of the Agricultural College, was then introduced,

who occupied the remainder of the afternoon with an account of

his recent journey and stay in California, giving a very vivid and

interesting description of that country, whose agricultural and

other peculiarities are so remarkable. The address was highly

gratifjnng and instructive, and elicited warm commendation.

Adjourned to T| o'clock.

EvEMNG Session.

The Board again met at 71 o'clock, the Vice President in the

chair.

Dr. BoTNTON, of Vermont, was announced as the first speaker of

the evening, who gave the following lecture on

THE INFLUENCE OF CLIMATE.

Mr. President, Ladies and Gentlemen :—I propose to invite your
attention to some thoughts relative to the

Influence of Climate upon Man.

It may be necessary for me to state at the outset, that I under-

stand climate to include all those conditions, both physical and

artificial, external to man, to which he is obliged to conform his

actions. Among the former, may be mentioned heat and cold,

land elevation, proximity to lakes and large bodies of water, the

nature of the soil and its productions. Among the latter, which

may be termed the secondary influences of climate, are to be in-

cluded such pursuits as are prescribed for man by the primary
climatic elements—or such branches of human industry as spring

up in given localities, dependent upon the pre-existing conditions

of nature. xVnd as his pursuits constitute a powerful agency in

moulding the character of the man, it need occasion no surprise if

due investigation should show us tliat iiot only physically, but in-

tellectually and morally as well, we are acted upon, Olintrolled and

moulded by those conditions of nature external to ourselves, which

we denominate climate.
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A momentary g-lance at some of the well established facts illus-

trative of the operations of climatic influence in the other kingdoms
of nature, will enable us the more clearly to recognize the workings
of this influence in the higher realms of human life.

The influence of climate upon plant and animal life, has long
been noticed and carefully studied. The outlines of geology are as

familiar to the popular mind as nursery rhymes, and we have long
since ceased to wonder that thousands of species of plants and

animals should have been swept from the face of the globe in con-

sequence of changes in their natural conditions which they were
not able to withstand. It was not possible, for instance, for pri-

meval vegetation to exist subsequent to tlie coal period, nor could

warm blooded animals have lived prior to that time. Whenever a

change in the conditions necessary to the life of any species of

plants or animals has been so sudden and violent that they could

not bring themselves into harmony with the new and discordant

elements, it has become extinct. But if the rate of change has

been sufficiently gradual to allow the organism to fit itself to its

new surroundings, then life has continued, but under a modified

type.

In that far remote time when a uniform tropical climate obtained

over all of what was then the western hemisphere
—when no

change of seasons marked the round of the year
—when an unend-

ing summer reigned over all—a tropical vegetation flourishpd from

the shores of the Mexican gulf to the Arctic ocean. Along the

slopes of our New England mountains the palm tree lifted its cor-

onet of leaves into a torrid air, and these very hillsides were

bedecked with the rich garniture of tropical flowers. The huge
mastedon roamed in lordly pride through these valleys, and found

a congenial home on what are now the shores of Hudson's bay.

But at length a change came. By slow and almost impercepti-

ble degrees winter commenced its reign at the pole, and the tem-

perature went down over all the co*ntinent. In process of time

there was, in these northern latitudes, no more life for stately

palm or lordly mastedon. In their places, the spruce and the

pine put on their robes of living green, and the polar bear came

out upon the northern snow. So through these long geologic

epochs, one form of life has followed another, as the changes in

the surface of our globe have demanded, till nearly five hundred

thousand species of animals have become extinct, and of plants

not less than fifty thousand.
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Looking back through these periods of the earth's unwritten

history, we see how hopelessly these forms of life have struggled
against those disturbing forces which have altered the conditions

necessary to their existence. Variation in the development of the
surface of the earth necessitated a corresponding variation in

organic life. As the natural surroundings were favorable, one

group after another flourished and culminated, and as these became
less and less fitted to its wants, it gradually declined and finally

disappeared.

It should here be remembered that we are not endeavoring to

show how far an organic type can change, but only to inquire if

it can change at all. If any modification can be demonstrated,
the extent of that modification will depend upon the power of the

modifying agent, and the nature of the circumstances under which
it is brought to act upon the organization.

In the vegetable kingdom, the history of many of our cultivated

plants will afford us forcible illustrations upon this point. Of
those, perhaps none is more noticable than corn. Originally a

tropical grass, its disposition to yield to climate influence is very
elastic. In acceptable spots in southern latitudes, it attains a

height of from twelve to eighteen feet
;
in a colder climate belt,

only two or three.

In southern latitudes six or seven months are needed to briujr

it to maturity, while in colder climates it ripens in ninety days.
When cultivated for a series of years in a high and steady tem-

perature, it tends to revert to its original form of a succulent

grass. Its greatest productive value is on the Atlantic slope, in

about the latitude of 42°, while on the Pacific it seems disinclined

to mature its seed, though showing an average growth of stalk
;

thus exhibiting a wide contrast to wheat, which there attains its

maximum value. These are but a few of the many facts presented

by the wonderful flexibility of this plant under the modifying
agency of different climates.

Wheat, though not so flexible in its disposition as corn, yet
shows a wide range of modification. The wi)iter and spring varie-

ties are mutually convertible in three years successive planting.

Coming to us iVom its ancient Asiatic home through Europe, it

brings with it the climate impress of that country, hence our Pacific

coast suits it better than the Atlantic, California producing the

finest variety in the world. Barley, near its northern limit of

production, will run the cycle of its life in ninety days ;
in other
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localities it will consume as many as one hundred and sixty in

coming' to maturity. Cotton vibrates from a perennial tree in its

tropical home, to an annual-herbaceous plant along the extreme

northern line of its growth. The world renowned sea-island staple

can only be produced when a given amount of heat and moisture

can be uniformly'' provided. We have the highest authority in-

forming us that in no two districts of England do the same varieties

of ornamental flowers attain' an equal degree of excellence, although
each may be receiving the attention of the most skillful cultivators.

Wines from particular localities in the south of Europe, possess a

flavor attainable no where else, and no distiller is expert enough to

coax from wheat, barley and corn, a liquid possessing the com-

bined life and richness of that which these grains yield when

grown in the Blue-grass soil of Kentucky.
If curiosity prompts, you may follow the workings of this in-

fluence of climate even to the fibre and chemical qualities of the

plant. The wood of the locust so valuable with us, is nearly
worthless grown in England. Our New England forest king, the

white oak, when grown at the Cape of Good Hope, loses all its

tenacity and strength. The heat, humid atmosphere, and soil of

Florida will convert the apple tree into a growth hardly recogniz-
able to eyes only familiar to it in its northern home, the pliancy of

its branches, and the form of its leaves maki'ig a close approxima-
tion to those of our common water willow.

On the plains of India, hemp yields a plentiful harvest of seed,

but the fibre is brittle and worthless, while in England it gives a

valuable fibre, but none of that resinous substance so extensively
used in India as an intoxicating drus:.

A synoptical view of the globe would reveal facts to our eyes

bearing upon the same point, on a far grander scale than those

found in such details. We should find, within certain isothermal

lines, zones of vegetable productions, belting the entire globe,

gradually shading off on either border of the zone into such varie-

ties as flourish best in a higher or a lower temperature, and that as

a whole, vegetation shades off by ^ gradual incline, from the Equa-
tor to the poles. From the leaf}'- coronal, which nods above the

stately trunk of the monarch of the tropics, we come down through

groves where the orange and myrtle flourish
;
then to the oak and

chestnut, onward to pines and firs, birches, alders, stunted spruces,

and thence onward to the humble reindeer-moss, growing under-

neath the northern snow. Each variety of plant life we here meet
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with, attains its full perfection only in a limited zone, and all yield

to such modifications as are imposed upon them by a greater or

less amount of heat and cold.

On the sides of mountains the same gradation is noticeable. On
their warm and sunny slopes, a luxui'iant vegetation abounds, but

as we ascend to a cooler belt of air, and a poorer soil, a new flora

presents itself. This again quickly gives place to another of

diminished life and vigor, as we continue the upward journey, till

we arrive at the bald and barren summit. Thus in the changing

form, fibre, texture, fruit, chemical qualities, and general distribu-

tion in the vegetable world, do we trace the workings of this all-

embracing and irresistible law. So vast, and yet so m.inute are the

changes which are being continually wrought by climate influence

in the leafy kingdom of life. Like the waters of the ocean, with

which winds and tempests sport, this sea of vegetable life ebbs

and flows over the face of the globe, in strict obedience to subtle

forces of nature, whose power they cannot resist.

However fruitful the field for observing the operations of the

same laws, pi'esented by the animal kingdom, our subject does not

demand that we linger long upon it
;
for it is not my purpose to

discuss how far structural changes in the animal organization are

dependent upon inherited variation, (themselves the result of accu-

mulated, methodical selection), as contrasted with such changes as

are traceable directly to the action of p'hysical conditions. How-
ever great and important the former may be, the law of the latter

will always prove the stronger.

The marvellous improvements in our domestic animals, wrought

by modern skill, can only be maintained up to a high level by a

constant and unremitted application of that intelligent culture

which perfected them, and even then, in process of time, the more

powerful influence of climate will assert its demands, and, in spite

of man's best endeavors, impress its own type upon the animal.

In proof ()( til is we have only to look at some of the breeds of

cattle early imported into this country, and placed in circum-

stances so uncongenial that the most skillful care could not long

maintain the high state of development attained in their former

homes. The clinuite of the Kennebec valley makes one type of

Durhams, the Connecticut valley in Massachusetts another, and

the Winnepiseogec region still another.

On the other hand, it .should be noticed that whenever we are

careful to have our efl'orts in this department of labor coincide
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with the laws of climate, we find nature ready to aid us. The

Spanish Merino found its New England home quite as congenial
as the one it left in old Spain, and consequently the improved type
of that animal now known among us yields a fleece three times as

heavy as that produced by its best Spanish progenitor.
It is the opinion of the great naturalist, Darwin, that the heavy

breeds of cattle and sheep now known in England could never

have been formed on mountainous pastures, nor could dray-horses
have been raised on barren and inhospitable islands. The short

pastures and humid climate of the Falkland Islands will in a few

generations convert the stout horse into a diminutive pony. The

European dog, transported to India, becomes changed, not only
in structure, but in his instinct even. Within so "narrow tei-rito-

rial limits as England a difference in the quality of the wool has

been noticed when the same flock of sheep have been pastured in

different localities. At Angora, nature clothes not only the goat
but the cat and the dog even in fine fleecy hair

;
and we have it

on good authority, that horses kept for a series of years in the

deep coal mines of Belgium become covered with velvety hair

like the mole.

Thus the organic history of the past, not less than scientific

observations of the present, teach that forms in both vegetable
and animal organizations i^e dependent upon the material condi-

tions under which they live, and that any change in these environ-

ments imprints a corresponding change upon their form and
structure. In the one, whether living or dead, we read unerringly
the variations of the other, and hence we arrive at the important
conclusion that, in order to secure permanency to any typical

form, we must first ensure invariability to the physical conditions

in which it exists. Thus we learn that in ages far remote, leaf

and flower, beast and bird, quietly laid down their lives in obe-

dience to laws whose demands they could not meet, faithfully

imprinting their perishing forms upon the plastic materials of earth
—a truthful history of the orderly procedure of nature.

Answering to the voice of the same great power which bade the

old depart, new forms of life have* come forth to find a congenial
home in each new epoch of the earth's development. We are told

that "If some grains of sand lie scattered on a drum head or some
other elastic surface, whenever a suitable sound is made the grains
start up, and entering on a choral dance, arrange themselves in

symmetrical and exquisitely perfect geometrical figures. If dis-

26
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turbed by another sound, they forthwith ro-arrange themselves in

some other equally beautiful figure, and answering to the voice

that speaks to them, form after form in wonderful perfection comes

forth." Thus do organic beings answer the voice of nature, sym-

pathetically responding to her call.

It now becomes us to inquire whether man forms an exception
to this law of the control of physical agencies over organic forms?

Can it be that man to whom alone is given the control of nature's

forces, is, at the same time, their servant ? Can it be that he who
can temper the seasons in any part of the globe, soften the rigor

of a northern winter, and dissipate the long darkness of its night,

create commerce, and feed himself, if need be, from distant conti-

nents,—can it.be that such a being must bow in obedience to the

same laws that work such transformations in his corn and wheat,

his cattle and horses ? It may be, and yet he be called upon to lay

aside no part of the glory that pertains to him as the rightful lord

of this lower world.

In looking for evidences of the operations of the same influences

upon the human organization, that have now been noticed in the

other realms of nature, the first and most obvious climatic change
in man is found in the varied complexion the same race exhibits in

different localities. The most satisfactory illustrations upon this

point are furnished by the Jews, becayse of the almost universal

opinion regarding the unity of their origin. To assume the exis-

tence of two distinct Hebrew tribes, as some writers have done,

the one auburn, the other black-haired, will not explain the facts

presented by the widely diflering hues of these Ilebrcw children

now scattered throughout the civilized world, for on the ground of

a common origin, whence the two distinct branches ? The Jew of

northern Europe is fair in complexion, with blue eyes and sandy
beard. The Palestine Jew is tawny. As we travel towards the

equator the tint deepens ;
and in Malabar we find him almost black.

Tlie Indo-European family, derived beyond intelligent questioning

from a common center, present all shades of color, from the fairest

blonde to the deepest brown. Travellers, in passing from south-

eastern Europe to southern India, say that in crossing elevated

regions, tlie deepening tint is broken through and a fairer com-

plexion comes out, when the temperature is lower than in the

valleys, thus exhibiting a strict correspondence to the plant-zones

already referred to on the sides of mountains. On the slopes of

the Himalaya mountains, the people are brown or olive-colored,
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with black hair and eyes ;
but as we ascend towards the more

elevated districts these disappear, and in their stead come out the

fair skin, blue eyes and auburn hair. Traders from the gold coast

of Africa, inform us that natives come down to the sea from the

distant interior having a light complexion, hazel eyes and red hair,

though possessing all the features of the real Guinea negro. From

such information as can be gleaned from them, it is inferred that

they inhabit elevated districts far inland.

At the two extremes of the western hemisphere are found the

light-tinted representatives of the human family, but as we ap-

proach the equator the tint deepens. Along the line of the Andes

there are special local illustrations of the same fact, the dwellers

on the elevated plateaux being lighter-hued than those inhabiting

the valleys, or on the same parallel nearer the Atlantic border.

In the Ijght of such facts, no one can, therefore, safely question

the conclusion that man, after a long residence in a locality having
a high temperature, will become dark-hued, but if subjected to the

climate iniluence of a low temperature for successive generations-,

his complexion will take on a lighter tint. It must also be con-

ceded that these changes are alone tracable to the workings of

the^ame influences which, in form, color and texture, alters the

leaves of the tree transplanted from the soil of New England to

the sands of Florida. The details by which this modification is

produced belong to physiological science, and cannot be crowded

into this brief page.

Still again, should the question here arise. Why has not the

western hemisphere in its tropical climate produced the negro-type

of humanity ? the answer will be found briefly in the fact that in

the central portion of our hemisphere there is not sufficient topo-

graphical expansion for the indigenous production of the negro.

The negro zone in Central America is barely fifty miles wide,

while in Africa it is more than four thousand.

Were the task as short as it would be easy, many facts could be

adduced to show that not only in this superficial manner, but in a

much more profound degree, the structure and constitution of man

are changed by the climate in which he makes his permanent
home. One of the greatest living thinkers* in England maintains

that the effects of the definite action of external physical condi-

tions are tracable even to the tissues and fibres of the animal

structure. If, then, it be remembered that with a modified physi-

* Herbert Spencer.
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cal organization there must necessarily come a corresponding
modification in the mental organization, we may the better be pre-

pared for the results which legitimately follow from such funda-

mental principles ; such, for instance, as the fact that the southern

hemisphere has not yet produced a single man who has left his

impress upon the race, or in any way pei'manently afl'ected its

destiny.

Extending now our view to the whole population of the earth,

the fact will be revealed that every well defined geographical

locality, will have its corresponding type of humanity. Nature's

unvarying laws mould men into zone-belts, as they determine for

each geographical zone its peculiar type of vegetation. Emerson

says, "The extremes of divergence in one race of men, are as

unlike as the wolf and the lap-dog."

If then, any population be allowed to remain long enoiugh in a

locality of marked physical characteristics, to come into physio- ,

logical accordance with nature, and establish a well settled equi-

librium with all its climate elements, heat, cold, rain, snow, frost,

tempest, winds and floods,-
—not less also with its changing sea-

sons and the productions of its soil,
—there will result a type of

humanity which cannot be found or produced in a different climate

anywhere on the face of the globe beside. And when men thus

situated shall have attained the point of structural acclimatization,

and shall have given themselves for successive generations to such

pursuits as have been predetermined by the climate, there will also

result, coincidently, a peculiar type of mentality, the like of which

no other people will manifest, unless surrounded by similar physi-

cal conditions.

Anj^ section of the earth's surface which is individualized by
well defined physical peculiarities, is like a founder's mould. Pour

a portion of our plastic humanity into it, and allow it to stand long

enough, and it will .sel. Having become physically stereotyped by
the primary, and mentally by the secondary influences of climate,

the successive casts which this mould will produce will be precisely

alike. Generations of men will follow each other for centuries,

manifesting no more signs of change in their modes of life or modes

of thought than do the trees in the form of their leaves or the time

of fruiting. Among the many specimens of workmanship into

which climate moulds humanity that might be related for examina-

tion, perhaps those upon the Asiatic continent and the valley of

the Nile arc among the most notable.
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On the supposition that the human races originated in a common

centre, the early migrating columns which spread over Asia, must

have been full of that youthful vigor and energy which impelled

them to leave an overcrowded centre of life and seek new homes

in new lands. In pre-historic times this country must have pre-

sented scenes of stupendous human activity. Befoi-e these early

populations settled down into a physiological harmony with the

many well defined geographical areas which distinguish that con-

tinent, and into which these people were cast, they were the

authors of inventions which have placed all subsequent civilization

under obligations to them. The clock, and the sun-dial, cotton,

linen, silk, sugar, tea and coffee, with the cup, saucer, and tray in

which they are served, this ancient population first gave to the

world. In some of the useful arts they have not yet been over-

taken by modei'n civilization. Who can produce steel tliat will

match the old " Damascus blade V or where shall we find modern

hydraulic constructions in magnitude equal to the Chinese canals,

or defences on a scale as gigantic as the Chinese wall ?

But the scenes of active industry of which their works give

evidence ceased long years ago. Each tribe soon learned to sub-

sist within itself, and manifesting no energy to overcome the

natural barriers (whether of mountain ridges or barren tracts of

territory) to intercommunication with neighboring tribes, new

dialects and differing languages made the work of isolation com-

plete, and that ancient people, after the lapse of many generations,

came into a state of physiological accordance with such external

conditions as each fragment of the original stock found around

itself. Each successive chieftain in time established his own form

of government, and this, with tribal forms and customs, all aided

the clinfete in securing a definite result, for each tribe the samp

pursuits of life and the same modes of thought.

The Asiatic populations have therefore been for generations in

a state of hopeless stagnation. Hundreds of thousands of these

people never move from the spot,where they were born. Travel

is regarded unholy by them. Myriads, born on the bamboo boats

that float in countless numbers on the rivers of that almost mea-

sureless empire, never set foot on land. Everything remains as it

was years ago. No changes in clothing, none in their houses, no

bettering of food, no improvements in social life or customs. So

unchanged have all things remained, that could Abraham revisit

the scenes of his boyhood he might suppose he had only been
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asleep for a single night. Everywhere the traveller of to-day
finds the life of the past. He sees the patriarchal customs of by-

gone centuries, the shepherd's tents and the flocks on the hillsides,

the crowd of travellers hurrying within the city walls at sunset,

and the scribe with his ancient ink-horn lingering near the city

gate. At the wayside well he finds women filling their water

pitchers, and thinks of the marvellous story in the Gospel. He
listens to the same minstrelsy that charmed the ear of David, and

hears again the love songs that won the hearts of the ancient

Jewish maidens. The patient camel kneels every morning to

receive his burden, and at nightfall the hoary caravansari receives

its dusty travellers, just as in the days of Abraham.

Such is the work which climate has wrought with a purely

homogenous stream of population, taking the whole mass, alive

with the freshness and vigor of j^outh, breaking it up into frag-

ments, bringing each individual fragment into accordant harmony
with its own conditions, and then through the agency of its

secondary influences stereotyping the whole heterogenous mass,

so completely that centuries have made no change in the cut of a

garment or the make of a wagon. What has been may be, and

under like circumstances these scenes may all be repeated within

the borders of our own country.

Dr. Draper, in speaking of climate, says : "In our Pacific region

there is an American Arabia, Palestine and Tartary. For millions

of square miles the aspect of the country is altogether Asiatic, and

then on the coast it abruptly approximates Europe. Europe and

Asia are here pressed into contact. Man in these varied abodes

will undergo modifications, and the ideas of the old world will

reappear in the new. The arts of Eastern life, the picturesque

Orientalism of Arabia, will be reproduced in our interior* sandy

desert, the love songs of Persia in the dells and glades of Sonora,

and the religious aspirations of Palestine in the similar scenery of

New Mexico." This of course is under the supposition that no

greater disturbing force should ever agitate these futui-e popula-

tions than have come upon those of Asia.

Egypt is another of nature's workshops that demands a moment's

attention. This country was hoary and venerable with the blight

of ages, when first historically known to the rest of the world.

"The monumental achievements of its ancient kings were already

five hundred years old, when the southern cross sank below the

horizon of the Baltic, and the Pole Star itself was a new comer to
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them." On a strip of land averaging seven miles in width, and a

few hundred miles long, there once lived seven millions of human

beings. They subsisted without the aid of any foreign commerce,

as the outside world was more ridgidly excluded than it has ever

been from China or Japan. The Nile was the one source whence

these swarming millions had their bread. That mysterious river,

mysterious now no longer, ensured their harvests by its annual

overflow, and as these supplied all their wants, they were not com-

pelled to give attention to any other pursuits, hence they were

strictly an agricultural people. Improving upon the natural con-

ditions of the soil and the river, by a system of dykes and flood-

gates, canals and other hydraulic apparatus, they easily controlled

the volume of water, retaining and dispensing it v.diere most

needed. The Nileometer gave the rise of the river, and the hus-

bandman could j)redict with unerring certainty the amount of the

coming harvest. For once in the history of the world, agriculture

became a reliable art. The results of each year could be calcula-

ted with mathematical certainty. That they should meet the wants

of the next year, this people had only to do what they did the last,

and the desired end would be accomplished. As a natural conse-

quence, as soon as the first inhabitants of this valley came into

full harmony with these physical environments, there resulted of

necessity a common bond of interest, a uniformity of thought,

wishes, plans and purposes, and coincidently, a sameness of intel-

lectual pursuits. The civil and ecclesiastical powers were united

in one head, and thence followed a political system precluding the

very idea of change, and a consolidated form of government which

laid a strong hand upon the onl}^ treasure-house, the Nile, from

whence the millions could be fed. The priest stood with his hand

on the lever of the flood-gate, and the fate of millions hung upon

its movement. Their monotony of social life, their stereotyped

political and ecclesiastical condition, which knew no change for

many centuries, was as legitimately a product of their all-bounti-

ful river, with its concomitant climate influences, as were the

harvests which annually waved upon its banks. Under such cir-

cumstances, what possibility could there be for a change ? What

could stimulate thought, or what disturb the unbroken repose of

centuries ? Under this uniform climate, with this sameness of

employments, with the coincident and consequent result, of like

modes of thought, the Egyptian generations followed each other

for more than forty centuries, each one as much like its predeces-
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sor as though the last was only a previous one bom over again.

And to-day the thoroughbred Egyptian uses the same kind of

hydraulic machinery to lift the water of the Xile into the troughs
which conduct it to his garden that Abraham saw when he and

Sarah made their visit to that country twenty centuries before the

Christian era. Within the sound of the modern railway engine's

whistle the old Shadoof—the same used in the days of Sesostris—
lifting its single bucket of water at a sweep, sends out its monot-

onous creak upon the morniug air, and the basket of palm leaves

still performs its ancient hydraulic duties.

The critic, who may admit the power of climate in thus mould-

ing a people into one homogenous mass, should not demand that

we account for all the political and social changes that may have

occurred among such a people, as the results of the local opera-

tions of the same natural laws.

The great invasion of the ancient Asiatic shepherd kings who
overthi-ew the old empire and introduced the monotheistic ideas

of the east to Egyptian religion, or the still greater movement,
under the leadership of Psamoneticus, by which the ports of

Egypt were thrown open to the commerce of the Mediteranean,

and the intellectual wealth of the country allowed to flow out to

fertilize and energize the nations living to the north of that mid-

land sea, if analyzed from another stand-point, may be found to

have owed no small portion of their momentum to the same great

laws of nature. An examination of the ancient Aztec and Peru-

vian civilizations on our western hemisphere would furnish ample

proof in support of our theory, but I wish to make some more

special observations upon that isothemeal zone into which our

own country falls. For this purpose it will be suflBcient to con-

sider the United States under two general divisions. The northern

section is characterized by extremes of heat and cold, having in

many places a range in temperature of 140°. Much of it is ridged

by high mountains and covered by deep valleys. Its coast line is

indented by deep bays and bold harbors. Its summer is short,

and weather so uncertain as to render harvests doubtful. The

winters are long, stormy, and inclemeut.

The southern half of the United States is favored with a genial,

uniform climate. Along its southern border the difference be-

tween its summer and winter mean temperature in scarcely 15°,

The seasons glide so imperceptibly into each other there is no

dividing line to mark when the one ends or the other begins.
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Along- its northern border the country is but lightly broken by
mountainous ridges, and on its southern not at all. Primarily its

soil was very fertile, and eminently adapted to the production of

the great staple of cotton.

Knowing these primary facts, it would require no prophetic
vision to pronounce, that a people inhabiting a country of such

striking diversities of climate, would naturally and necessarily give
themselves to such pursuits as had been predetermined by the

physical conditions of the various localities. Those dwelling along
the sea-border would build ships, and sail them across the ocean.

Those peopling the inland districts, would till the soil, carve the

timber, and hew the rocks, as the one or the other would yield the

better return. Wherever any one branch of industry could be

made largely more profitable than others, a large majority of the

population would follow it. These facts are so obvious as to seem

like truisms, but they cannot be overlooked, inasmuch as through
their agency as secondary causes, many significant results are pro-
duced. Modes of thought, not less than peculiarities in customs

and language, take direction from our pursuits. With a diversity
of employments, there will always be found a corresponding diver-

sity of mentality. The law that like produces like, is not confined

in its operations to any one realm in nature. A cause which brings
forth its direct and immediate results in its own plane of existence,

produces at the same time con-esponding results in higher orders

of life connected therewith.

It is not too much to expect, that by the aid of the future per-
fected development of the science of physiology, and the broader

and more comprehensive science of comparative history, the dawn
of which we only now begin to see, we may be able to trace the

intellectual and moral effects of all our external conditions, not

only the more marked and demonsti-ative elements of nature, as

cold and heat, sunshine and tempest, but also the more subtile in-

fluences of changing.seasons, genial skies, and fruitful fields, down

through all the human devices of clothing, shelter, food and fire,

not less readil3^ than we now trace the eflects of a long continued,

high temperature upon the human comijlexion. Indeed, analogy
would lead us to infer that it is the more impressible part of man's

physical nature that feels the first impress of the altered conditions

of his human abode, and that long before such changes as we are

now able to detect have been wrought by climate, other and pro-

founder changes have taken place in his nervous system, indelibly
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stamping predetermined characteristics upon his mentality, and

coloring- for all subsequent time his moral nature. The leading

facts in the civil, political and religious histories of the United

States are but reproductions on a larger scale of what has trans-

pired on the continent of Europe. The trial by jury was known

in the old German forests in the time of Julius Csesar. In their

political conceptions, the Teutonic nations of Europe have always

been inclined to the representative system of government, and the

Puritan, who was driven out from England, as soon as he had his

feet safely planted on the shore of Massachusetts bay, himself

persecuted and expelled the first man of his number who insisted

on the right of i^rivate judgment.
In northern lands men have always found themselves face to

face with forces of nature they could not control. "With them the

year is divided into a short and uncertain summer and a long and

rigorous winter. The limited season for out-door labor imposed

upon them distinct and definite duties. The work of to-day could

not be deferred till to-morrow. A harvest in autumn could only

follow days of industrious activity in the spring. Under this

imperious law of the climate they become industrious, and acquire

habits of exact and methodical labor. Disappointed in many

expectations by the fickle and changing seasons, they become

prudent and cautious, looking well to the end, even from the

beginning, hence slow and considerate. Taking the ready sug-

gestion from falling water, they put it to turning a wheel, and

this is the foundation of that mechanical and inventive genius

which has always characterized northern nations. The cold of

winter which drives the northern man from field labor, brings with

it abundant opportunity for reflection and forethought. The

cheerless and desolate aspect of nature teach him the value of his

home and his fiimily, and herein is laid the foundation of his love

for fixed institutions, established laws, and orderly society. Com-

pelled to make all his labor result in practical advantage, the

northern man of all ages has been noted for his perseverance.

Slow to act, deliberate in purpose, an enterprise once undertaken,

he holds to it with an inexorable tenacity. And so it comes to

pass that for his habits of industry, his foresightedness, his inven-

tive genius, his cool, calculating method of reasoning, his match-

less power of continuous mental application, his love of home,

his regard for law and fixed institutions—for all these qualities the

dwellers in northern countries are indebted to climate influence.
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In contrast with these results, place now those of a genial

climate, which never knew the rigors of a northern winter. In

a country where common field work may be done throughout the

year, there comes no necessity that specific duties should be done

at a given time. The maxim is, "Never do to-day what can be

put off" till to-morrow." Hence under the influence of such a

climate man becomes indolent and careless, and cultivates no

systematic and well regulated habits of labor. Nature feeds him

with a lavish hand, and thus relieves him of the necessity of pru-

dent forethought, and so he comes to act from momentary impulse

rather than from reason. The conditions of the climate being

such that much of his life can be passed under the open heavens,

he receives an infinite variety of impressions from external nature,

but none leave any permanent mark upon his brain, as compared
with the results which, in the seclusion of his winter home, the

northern man deduces from his observations of nature. Inclined

to indulge in endless speculations, where he can enjoy in a life of

ease and inactivity, man will deal superficially with them all, and

follow none to its logical conclusions. Quick in his perceptions,

volatile, unreflective, he becomes disinclined to form habits of

continuous mental application. When a tree will afford ample
shelter at night for the man who may roam all day, he will form

slender attachments to the hearth-stone and the family, so dear to

man in his well-anchored home in the colder north, hence he will

manifest but little regard for fixed laws and well established forms

of government.

Admitting that the type of the northern man known as the

Yankee has proved himself proverbially a wanderer, he has not

found the globe large enough to allow him to travel so far as to

snap the cord that binds him to the spot of his birth.

Cold has produced a singleness of heart in Teutonic which con-

trasts markedly with the character of the Latin races. Exact,

punctual, precise in dealings, lovers of truth, sparing in promises,

the nations of northern Europe have ever been distinguished from

those in the southern half of that country, which have proved
themselves more polite than true. Madame de Stael says the

English imitated Napoleon because they found out how to unite

success with honesty.
Like the luxuriance of their semi-tropical vegetation, the lan-

guage of a people in a warm climate will always be found to be

extravagantly redundant, and if their country be a level one, their
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tone will be soft and musical, but monotonous, seldom enlivened

by that swelling intonation and well modulated harmony which is

heard in northern dialects. Their utterance will be uncertain and

indistinct, either from a careless sluggishness or a tripping, vola-

tile precipitancy. They make promises they never expect to keep,

and indulge much in use of the superlative degree. The English

say one cannot speak in the French language without lying. They
are fruitful in assertions, but reluctant to reason. Bring them to

a point by j^our questions, and they grow heated and jDassionate.

They resort much to falsities and make-believes.

Under the late regime in our own country, the oft-repeated

boast about the magnificent advantages of southern over northern

life and the transcendent superiority of southern character, was

the most stupendous sham the world ever saw
;
and the climax of

that self-deception was, that our southern friends, in entering the

late civil strife, based their hopes of success not so much upon
their own intrinsic strength as upon the baseness of northern

character.

If, then, to the natural facilities for a life of present gratification

aiforded by a genial climate you can add an adaptation of the soil

to some general agricultural pursuit, such as will absorb a large

part of the attention of the people, and still more, if to this you
can add the element of compulsory labor, you will always have

resulting the social, political and religious phenomena which has

been witnessed in the southern half of the United States. From

one general employment came a common interest, binding all in a

common bond of union. Cotton supplied their every want, the

slave raised the cotton, and hence when tlie north laid its hand on

the negro it took away the foundation of southern life. Thus the

cultivation of cotton and the system of compulsory labor were

both powerful concomitant circumstances which intensified the

physiological distinctions that climate primarily was eflecting in

southern communities. They came to think and act as one man.

In the late civil strife eight millions of people were wielded like a

single regiment on the field of battle. The free thought and

individual judgment of the north found little favor in the cotton

States. Legislation repelled northern immigration. Year by

year intercommunication between different sections of the south

became less, and society was fast tending to the same stereotyped

condition which has been found in Asia.

The antagonism between the two sections of our counlry was as
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natural in its development as the growth of sugar cane in Louisiana

or barley in New York. Could our country have been blessed with

a legislation founded upon a knowledge of the influence of these

laws of nature, the sad culmination of these antagonisms would

have been averted, and American history would not have made so-

fearfully true the saying of Quetelet, that "
Society prepares the

crime, the culprit only executes it." While therefore the fickle

and changeful climate of the north, with its consequent diversified

employments for man, was deepening and intensifying the ideas

under whose impetus northern immigration was at first commenced,
the genial and uniform climate of the south, aided by the almost

universal attention of her people to the cultivation of cotton—and

by compulsory labor—was working out a far different type of

humanity. We would not- forget that the zone in which our south-

ern States fall, is favorable to the development of the highest

intellectual qualities of man. Every race that has figured upon it

for the past three thousand years attests the truth of this state-

ment. On the eastern continent, it has produced the most eminent

writers upon law, mathematics, theology, and astronomy. Among
soldiers it produced Hannibal, and Carthage alone could dispute

with Eome the empire of the world. But when we seek for the

moral qualities this zone has developed in man, our task is not

attended with results as pleasant. If we are warranted in our

conclusion, that with a change in the physical constitution of man

there come coincidently a corresponding modification of his intel-

lectual organization, analogy, not less than a long catalogue of

facts, would lead us to expect, also, like changes in his moral

qualities. In this zone society has always resolved itself into two

classes
;
one has sought to command, the other has been obliged

to obey. Hence the latter have never had "
any rights whicli the

former was bound to respect." It has manifested but little regard
for the sacredness of human life. Here war has exhibited its most

pitiless and revolting aspect. In the old Carthagenian contests,

40,000 captives were massacred in a single day. In our own times,

in the same country, fugitive enemies have been sufibcated by fires

at the mouths of caves whither they had fled for safety. Sad, but

truthful antetypes of scenes lately enacted' within our own borders!

This dwai'fing and blunting of the higher moral qualities, has rested

like a deep shadow upon southern character, as knowji in our own
land.

'

Tl\p only moral laws in which our representative man of this

type believes, are such as support the vagaries of his own brain.
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A firm believer in the Old Testament, he does not care to turn the

first leaf of that gospel which brings good tidings to the poor—
and the Providence in whom he believes will exercise great caution

before he interferes with anything belonging to a southern gentle-
man.

Granting, then, all that may be fairly claimed for the fact that

the two immigrating columns which originally settled the territory

of the United States were representatives of different social grades
in their common English homes, and admitting the difference in the

motives which animated them—the one being material interests,

the other an idea—we see that under the influences of two parallel

climate zones, the descendants of a common lineage have been

converted into distinctly different t3qoes of men, and without at

least a very wide departure from truth we may conclude that the

separation, alienation, and political antagonisms which have been

developed among the American people, are the legitimate results

of the climate influences of this country. Cold and heat have

resolved the original settlers into two typical forms, intensifying

the Teutonic traits of the one, and developing the same qualities

in the other that have been seen in ancient people inhabiting the

same climate zone on the eastern hemisphere.

If, then, we arrive at the conclusion that, like all other forms of

organic life, man must yield to the control of nature's laws, it

may well be asked if there be no remedy by which ho can avert

or neutralize their unwelcome and disastrous social and political

consequences. Among the more obvious agencies which may be

employed for this end, is the use of the various appliances of

modern civilization by which an artificial climate is produced.
Man can shield himself against the discomforts of cold with better

success than against the annoyances of heat. A cold climate

may, therefore, by artificial means be made to approximate the

natural temperature of a warmer one. The artificial climate of

our northern cities, at least to all such persons as can command
the requisite means, is but a little lower than the mean tempera-
ture of Savannah. As our civilization is developed the results in

this direction will be increased till the wide climate differences of

our countr}' will be made to approach a mean condition. With
this will also come the consequent change in our physical and

intellectual organization, and uUiinately the future populations of

this country may attain political unity.

In the opinion of Prof. Draper, the answer to tlie question forced
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upon us by this subject lies in two words—Education and Inter-

communication. He says, "While legislation has been brought to

bear in all directions upon the former, the latter has been almost

entirely neglected in a national point of view. It is not enough
that there should be a free movement of thought, a free movement

of the people is of equal importance. Travel increases as its cost

diminishes. Whatever therefore operates as a tax on locomotion,

is inconsistent with the highest principles of State policy. Let the

State assume the proprietorship of all our gi-eat highways of travel,

reducing the rates to a minimum, and the social and political

results would be beyond computation."
But while nature compels u5 to yield obedience to one class of

her forces, she places within our reach other agencies by which we
can prevail over them, and hold tlieir influences in check. It is

steam, as applied to the purposes of locomotion, that will accom-

plish the much needed social and political revolution in our country
and avert the evil consequences of climate influence. It is by our

knowledge of nature alone that wo can come into harmony with

her laws.

In the light of this truth modern civilization is being evolved,

and in proportion as we apply thi» fact to practical life will that

evolution be carried forward. Steam, electricity and sunlight
were as abundant in the days of Abraham as now

; yet these

mighty forces have been patiently waiting through these many
centuries, mutely looking man in the face, longing to be invited

to do his work, to go on his errands, and to adorn his dwelling.

As soon as we say to the lightning "Go," it goeth. Just as

speedily, when we say to it "Do this," will it do our bidding.

Nature waiting to be our servant ! The thought commends

itself to the intellect. A glimpse of this truth should call from

our souls a cry of exultation and joy. What man once seeing

this can lose it from his thoughts, or be satisfied with meaner

things ! Surely, in more than the common acceptation are the

words of Paul truthful, when in prophetic vision, having caught a

glimpse of the day when man, delivered from the thraldom of sin

and ignorance, should come into the full enjoyment of the noon-

tide glory of science, he said: "For the earnest expectation of

the whole creation waiteth for the manifestation of the sons of

God
;
because nature ifee//" shall also be delivered into the glorious

liberty of the children of God
;
for the whole creation groaneth

and travaileth in pain together until that day." When, therefore,
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man shall match the forces of nature by his knowledge, thereby-

proving himself their rightful lord and master, shall he put on his

coronation robes and go out to universal power.
*•
Largely gifted, largely blest,

Of the world and sky possessed.

He shall be great nature's heir.

Lord of earth and sea and air;

Like a benediction dwell,

Doing all things wise and well."

Mr. Bartlett, of Brewer. I have been very much gratified, as
I presume the audience generally have, in listening to the very
excellent lecture which has been ctelivered on the subject of man
and his relations; and I would not make any criticism to disturb

the pleasant course of thought suggested, but it occurred to me,
that the people who preceded us on this continent do not seem to

have been governed so much by climate, or not in the same way,
as we who are interlopers have been, according to the statements

made. If I am rightly informed, the southern Indians are more

industrious, and more attentive to agriculture, than the northern

Indians. If it was the climate that had this effect, would it not

have been the same in both c^ses ? And in regard to color, I

believe the northern Indian is about as dark as the southern. The
Indian on the Penobscot is as dark as the Indian at the mouth of

the Mississippi. Now, why is this ? Are there exceptions to a

law of nature ? How can we account for this seeming contradic-

tion of what is- laid down as a natural fact? Wc may have to give
some credit to the speculations of those who say that wo have

a different origin. I am awg-re that Mr. Sumner believes in the

unity of the human race, but Prof. Agassiz maintains the opposite
doctrine. These things are matters of speculation, simpl}'-, and

perhaps they afford to us no practical results in our struggle for

life, or for distinction, or riches. We come here as practical farm-

ers, to see what we can do in diffusing the light of knowledge into

the minds of each other, as to how, in this cold region, we can best

develop ourselves, and make our lives a success where we live.

This lecture excites thought; it gives us an opportunity to reflect

in regard to the human race; and the criticism that I make is one

that I hope may simply excite the minds of individuals still further,

and make them indisposed to call any man "Master" in regard to

this, anj"- more than in regard to anything else. The one grand fact

iu regard to man is, that he is striving to attain an independent
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position, such an one that he need not look to the doctor to save

his body, nor to the lawyer to save his civil rights, nor to the

minister to save his soul, but work out his own salvation in every

respect. One grand object for which we come here is, that we may
be taught to think, to reflect, and that nothing, however brilliantly

set forth, nor whether it come from the President of a college, or a

professor, or a farmer, or a half farmer, or a quarter farmer, as I

am,—thut nothing that may be uttered shall" be accepted as Gospel

by me or by you, unless it has the " Thus saith the Lord "
in it,

—
unless we see it clearly from our our own reflection

;
and if I have

not brains enough to see it, I will go hoine and study into it, but

still keep my independence in regard to thinking and accepting

what is offered.

Sam'l Taylor. I listened to the lecture with great delight, but

there were some statements in it that my own observation lead

me to call in question. What was said with regard to the influ-

ence of climate may all be true as respects the white race, but as

the last speaker has said, it certainly has not had that influence

upon the aborigines of this country. I have, in the course of my
life, visited most of the tribes west of the Mississippi river, (not

the far west, but west of what were then the States and new ter-

ritories of the United States,) from Minnesota to Texas, and it

was a fact, conceded on all hands, that as we approached the

south, the Indians became more intelligent. There never was an

Indian tribe that invented a language except the Cherokees. I

visited twenty different tribes, and if I had capacity to judge, the

further I travelled south the more intelligent were the Indians. I

believe it is universally conceded that the Mexican Indians, at the

time that country was invaded by Cortez, were by far the most

intelligent tribe ever found in this country. They live in a warm

climate, and as we approach the north, the Indians decrease in

intelligence, until we come to the Esquimaux, who are elevated

but a little above the brute. The influence of climate may be

different upon a white, but such is the fact in regard to the Indian.

In my travels at the south, I never observed that the educated

men there differed much from the educated men of the north.

Some of our greatest statesmen and most profound thinkers lived

at the south. Chief Justice Marshall was as sound a jurist, and

Thomas Jefferson, James Madison, and other southern men whom I

might name, as profound thinkers as we have had in the north,

I do not believe that the theory presented to us in regard to the

2t
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influence of climate upon white men or upon the Indian is entirely

accurate.

Dr. BoYNTON, I do not rise for the purpose of defending any

position taken in Avhat I said this evening. I am very happy in-

deed to see that my views call forth criticism. If you had received

what I stated without any comment, I should have been forced

into one of two conclusions, either that it was not considered

worth noticing, or that it was so wild that it was not best to

notice it.

In regard to the point brought forward, to suppose that the in-

fluences which I have hinted may be traceable directly to climate,

should have the same effect upon the Caucasian who came to this

counti'y and upon the aborigines who were found here, necessitates

a supposition antecedent to that, which is, that they should each

be susceptible to the same impressions and to the same modifica-

tions
;
a position which I think the gentleman would be unwilling

to take. There was a different antecedent condition. The capaci-

ties of the two people for impressions were vastly diflerent, and

consequently widely different results followed.

As regards the effect on complexion, the difference in latitude

oetween the Penobscot river and the mouth of the Mississippi is

hardly wide enough to afford the necessary data to decide whether

the Indian found at the mouth of the Mississippi river should be

darker than the one found on the Penobscot. But if you will take

a wider range, and go north of Hudson's bay, and compare the

complexion of the Esquimaux with what you will find near the

equator, you will have a range of latitude wide enough to test this

question. The general fact is, that the complexion deepens as you

approach the equator.
In reference to the other point advanced, in regard to the gen-

eral intelligence found among the Indian tribes as you approach
the borders of the Mexican Gulf, being greater than tliat found

among the more northern tribes, and that the southern Indians

have left evidences of a stage of civilization in advance of the

northern tribes, that, also, involves another important question,

and that is, Avhether the aborigines as found through the northern

section of wliat we now know as the United States, descended from

a common origin with those Avhich Cortez found in Mexico. I

believe it is now considered a pretty well settled fact by ethnolo-

gists, that whetlier we believe in the unity of the race, or that man-

kind had several centres of origin, the people found upon the soil
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of Mexico, who lived there for ages of which we have no history,

the people who built those monuments and mounds, had a different

origin from the tribes which inhabit the more northern parts of our

country. If that be true, the fact stated by the gentleman will be

accounted for. All that he has stated may be true, but we cannot

assume that all the people who dwelt from the British Provinces to

Central America had a common origin.

I do not claim" that we are to attribute to the influence of climate

all the changes that have occurred in our own people, or in the dif-

ferent peoples, as we find them in the different countries of the

earth; but I do say, that it seems to me a pretty well established

fact, that there are in these general laws facts which we are not

to overlook, and to which we should yield and must yield ;
and our

duty as intelligent American citizens is to recognize these facts,

and shape our future course, politically, with reference to them.

One other point I wish to notice, and that is what has been said

with reference to the intelligence found in the southern States. If

any gentleman has understood me as calling in question in the

least the intelligence of the people who have originated there, I

have been entirely misunderstood. I have not called in question

intelligence ;
that is not the question at all. You may grant any

degree of intellectual development or intelligence simply you

please, but that intellectual development must itself come into

obedience to the same law. Take the same isothermal zone of

our southern States as you find it on the eastern hemisphere
—the

section to which I referred—and there history tells us that very

many of the most eminent men and women, in intelligence and

culture, that this world has ever known, originated. It is not a

question of intelligence
—

grant all you please ;
but it will inevi-

tably be consolidated together, intensified, and directed into one

channel, as it Avas in the southern half of our country. It may
be great and brilliant

;
we may be under obligations to it, as we

were in very many respects ;
but nevertheless, the greater law

will hold good.

Adjourned to Friday, at ten o'clock A. M.
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The Board met at the hour appointed. The President announced

as the topic in order for the day,

The Potato, its Culture and Varieties.

The tables were laden with a very larg-e assortment, prominent

among which was the very extensive collection gro's^n by Mr. H. S.

Goodale of Massachusetts, and shown by him at the Exhibition of

the New England Agricultural Society, at Portland, embracing 140

varieties. Mr. Goodale kindly consented to its doing service at

this session in the way of comparison and instruction, and has

furnished the following statement of his method and results. The

fact of their having been grown at a considei'able elevation above

the ocean level, brings them nearly into conditions similar to those

grown in this State, farther north but at lower elevation.

Sky Farm, Mt. AVashington, Mass., Oct. 1869.

Dear Sir:—I send you with this a statement of the results of an

experiment the present s.eason with, I thhik, most of the potatoes

now in general use, including several of the bqst English varieties,

several seedlings of the late Rev, Mr. Goodrich which have never

been "brought out," and three or four promising seedlings of the

Early Rose, the qualities of which are not yet fully developed. I

consider the record of the time of blooming and of the vines dying,

of the difierent varieties, as of no great value in this trial, in deter-

mining their comparative earliness, because not sufficiently exact,

and because the dry weather in August seemed to ripen many
kinds prematurely ;

but it is certainly interesting and instructive

to note the wide diflerence, both in the yield and health, of our

difierent potatoes under nearly the same conditions of soil and cul-

ture. AV^ith perhaps now and then a marked exception, varieties

which have distinguished themselves on this mountain land—the

natural home of the potato
—under this treatment, will, I believe,

do correspondingly well in other localities at the North
;
and those

which have here a poor record—save undeveloped seedlings
—will

probably show a poorer if given less favorable soil and eulture.

Varieties originated abroad, I have found, are generally poor

yielders and much inclined to rot. As regards quality I think we

may say that, as a rule, the potatoes which so delight us with their

magnificent yield at harvest, need not be expected to give us quite

that same glow of satisfaction when they appear at table. In a
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scale of 10, counting 10 perfection, upon which number, for in-

stance, the "Worcester, and Strawberry and well-grown Peachblow

might be securely placed, some of these new, high-priced, and on

the whole really valuable seedlings, could not at present be marked

so very high, though several will vary in quality from 8 to 9, with

varying soil and weather. Even the Early Rose, beautiful and

bountiful as it is, will hardly need the cipher in this scale to ex-

press its table merits, yet it will not fall far short of this, and if it

only proves hardy—its weak point, I fear—it will have and deserve

a yet higher reputation.

I will add that m*any varieties in this list, are known under

several names, and quite possibly some of them are identical.

With but few exceptions the potatoes here shown were planted

on the 7th of May, 1869, in a small side-hill lot of one and one-half

acres, the soil of which—a gravelly loam—was quite uniform in

quality. It had been in potatoes for several successive years. In

1868 about twenty loads of well-rotted barnyard manure was

applied in furrows—Early Goodrich potatoes planted, and after

harvesting them, buckwheat sown and turned under in blossom.

The potatoes in this experiment were all cut to the single eye,

planted in drills three feet apart, one foot apart in drill, with no

manure applied save equal quantities of guano and charcoal dust,

at the rate of 500 pounds per acre, with a slight dusting of bone

dust and ashes on the vines one month from planting. All had

throughout precisely the same treatment. Level cultivation was

practiced. A horse hoe was once run between the rows, and after-

wards hand hoes were used to keep down weeds. The soil is

naturally drained. Crop suffered somewhat from drouth the last

fortnight, in August. One rod of drill of each variety was dug and

product carefully weighed on September 1st and 2nd, at which

time the vines, save of some half a dozen kinds, were dying or

dead. All tubers smaller than a small hen's eg^, classed as un-

merchantable, or small.

It may be stated, that the yield of some of these varieties was

nearly twice as great in richer soils, but in this little trial plot, each

potato, famous or obscure, was allowed to develop under fair con-

ditions—neither pampered nor neglected. It will be noted that

very few kinds entirely escaped disease, and probably many will

show further unsoundness as the season advances :
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No. Variety.

Time of

Bloomins'.
Yield, pounds.

1 Early Rose
2 Vanderveer

3, Early Goodrich
4 Early Sebec

5 Gleason. . . .

6|
Harrison . . .

TiCuzco
8 Califortiia

9;Pinkeye Rustycoat
10 Peachblow
lliPriuce Albert

12' Worcester Seedling
13 Calico

14 Garnet Chili

15 W. Red or Bermuda
16 London White
17'Rock
18 Albert
19 Victoria

20 Economist

2i;Scotch Blue
22 Regent
23 Colebrook's Seedling
24 Hobson's Choice

25
1

Early June
26:Dover

271 Black Diamond
28 Pale Blush Pinkeye
29 Patterson's Irish Blue
30 Utica Pinkeye
31 Cinnamon Garnet
32 Early Hansworth
33'Mona's Pride

34 Early Wendell
35 Pigeoneye
3G New Kidney
37|EarIy Peachblow

38|
White Rock

39 Davis' Seedling
40 Union
41 Black Mercer
42 Shaw
43 Holbrook
44I Early Stevens

45 E.^itra Early White
46 Rough and Ready
47 White Mountain
48 Early Minnesota
49 Prairie Seedling,

SODyright
61 Andes
62 Jones' Seedling
53 Skerry Blue

54 Early York
65 Shaker Fancy
66 Black Kidney
67 Snowball

58 Napoleon
69:Dykcuian
60 Dover Seedling
61 No-blow
62 Monitor

63 Dagger

<(
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No.

64 Delmahoy
65|Alexandria
66;Coppermine

67JSutton's Racehorse.
68,Scotch Apple
69 Mercer Seedling. . .

70 Dana's Seedling.. . .

71 Patterson's Blue. . .

72 Forfarshire Red....

73 Shaker Russet
74 Early Cottage
75 White Sprout
76 Strawberry
77 Early Sovereign . . .

78 Frankfort
79 Callao

80 Titicaca

81 Lapstone Kidney . .

82 Buckeye
83 Kearsarge
84 Chenango
85 Patterson's Regent
86 Central City
87 Scotch Blue
88 Rock Seedling
89 New Hartford
90 Chili, No. 2

91 Great Western
92 King of Potatoes..

93 British Queen
94 Prairie Flower . . . .

95 Ashleaf Kidney . .

96 White Chili.

97 Chenery
98 Amazon
99 Six Weeks
loo Patterson's Early White...

lOljCarter'g Early Forcing

102|Lone
Star

103'Rochcster Seedling

l04JPrince of Wales
105 Wheeler's Milky White . . .

106'Concord
107 Climax
lOBHeffron's 27

109 Early Prince

llOOrono
lllExceLsior :...

112 Philbrick's Early White. . .

113 Western Chief
114 Willard Seedling
115 Early Henry
116 Pride of Duchess
117 HoUenbeck Seedling
118Hillhouse
119 Brezee's Prolific

120 Goodrich Seedling, No, 18 .

121 Goodrich Seedling, V
122 Goodrich Seedling, W
123 Goodrich Seedling, X
124 Goodrich Seedling, Y
125 Goodrich Seedling, Z
126 Cuzco Seedling

Time of



424 BOARD OF AaRICULTURE.

No

127

128

129

130

131

132
133

134

135

136!

137

138

139

140,

Variety.

Cowhorn Seedling, No. 1. . .

Cowhorn Seedling, No. 2...

Seedling of G Chili

Early Rose Seedling, No. 1 .

Early Rose Seedling, No. 2 ,

Early Rose Seedling, No. 3 ,

Early Rose Seedling, No. 4 .

Mercer Seedling

Early Golden
Green Seedling
Jackson White

Buckley Seedling
Fluke

King of the Earlies.

Time of
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lain, Atkinson, seedling; J. V. Putnam, Iloulton, 2 varieties; Geo.

Stetson, Bangor, 3 varieties; H. Hamlin, Bangor, 1 variety ; Abijah

Dunfear, Bangor, 3 varieties.

Mr. Z. A. Gilbert delivered the following lecture on

The Cultuke of the Potato.

The potato is of great importance to the State of Maine. It is

found upon the tables alike of the rich and of the poor, during the

entire year ;
it forms a considerable portion of the food of swine

;

large quantities are annually fed to cattle and sheep ;
in many

sections extensive starch factories work up thousands of bushels
;

and in addition to all these uses, and greater than all, it forms our

chief article of export. The annual product is measured by millions

of bushels, and the value is reckoned b}^ millions of dollars.

Strike it at once from our list of farm products, and our system of

farming would be extensively altered, the diet of our people and

the food of our stock would 'be radically changed, and the pletho-

ric pockets of the producers would no longer cash sight drafts on

presentation. Yet, notwithstanding the important position it main-

tains, until quite recently it has received but little attention from

the agricultural writers of the State. Our agricultural journals

have seldom contained an article upon the potato ;
the Board of

Agriculture, if I mistake not, have never brought their combined

wisdom to bear upon the humble subject. The Secretary, until

last year, has not seen fit particularly to invite the attention of the

readers of his reports to it, either by selections or original matter.

Thus the potato has remained in humble obscurity, so far as print-

er's ink was concerned, till some one—it must have been an

ingenious Yankee—was possessed of the idea that there might be

a speculation in varieties of potatoes as well as in Merino sheep.

Since that time varieties have been discussed in almost every
issue of every agricultural journal throughout the northern States.

I say varieties have been discussed, but seldom culture. My
theme is the "Culture of the Potato," and after this prelude I will

take up the subject somewhat in the order that farmers handle it

every recurring season.

1. What we want.

We want a good lootato for table use, and for the market
;
for

stock a productive potato is sought for, without much regard to

its quality. A potato of fair quality we will have if the season



426 BOARD OF AGRICULTURE.

will produce it. What is a good table potato ? It is desirable

that the color should be white, although that is not absolutely

demanded, and, other qualities being satisfactory, a colored skin

will be not acceptible, but excusable, provided the potato cooks

white. White is most desirable, but a colored skin and a slight

tinge of the exterior of the potato after the skin is removed, will

not condemn it. In shape it should be round or oblong, never

"prongy ;" smooth, eyes not deeply sunk, skin smooth, thick, and

tough, that it will not be easily rubbed off in handling, and may
be easily removed when cooked. Size uniform, medium to large.

When cooked it should be mealy, not too dry, nor should it on the

other hand be waxy, but just in that condition between the two

which renders it mealy, yet allows it to adhere together
—fine

grained, compact, flavor pleasant, tliat is, it should have like pure

water, no striking characteristic of taste. It should be free from

all rank or strong flavor. It should cook readily, and completely

through without leaving a hard core.

2. What, varieties shall we plant?
'

The selection of varieties is an important matter to the producer

of potatoes, for not unfrequeutly profit or loss depends upon this

alone. It is best that but few varieties be planted by any one far-

mer, except by way of experiment,
—

say about three,—one very

early, for summer use
;
another a little later, if you desire it, for

fall and early winter use
;
and still another for spring and early

summer use. This becomes necessaxy from the fact that very early

potatoes are not generally the most productive, and hence are not

profitable for extensive culture, and the best kinds for fall and

early winter use are not the best for late spring and summer.

It would be the height of egotism in me to select from this dis-

play of varieties before us one, two, or three kinds as the best for

general cultivation. In fact, no one kind is best for all. Soil and

situation must influence the decision. Some varieties produce

abundantly potatoes of the best quality on high, dry land, while

the product would not be at all satisfactory either in quantity or

quality if grown upon low, wet lands. Upon the high land the

potatoes will bo large, smooth, and handsome every waj', upon

the low land small, knobby, and every way imperfect. The Jack-

son and the Orono, which have given, and arc now giving so good

satisfaction in this section of the State, when planted upon my soil

produce scarcely any potatoes suitable for table use. Every one

then should experiment for himself. The experiments of a Vermont.
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originator, of a New York dealer, of a Marblehead seedsman, of

your own townsmen even, are of little value to you. Soil and sit-

uation have so great influence that we should trust alone to our

own experiments. These conclusions are the result of my own

experience in field culture, and have not been derived from experi-

ments in propagating in the hot-bed or garden.

If a farmer has a variety which is productive, and the product

is of good quality, he should plant it for his main crop, and mean-

time experiment in a small way, side by side with his main crop,

with some other promising varieties; and when one is found which

he wishes to substitute for the kind which he has been planting, do

so, and go on with his experiments. In this way there will be little

loss if some of his experiments be failures, as doubtless they will

be, and the knowledge acquired be negative instead of positive.

Farmers often learn what to do by first learning what not to do.

That there are valuable varieties .among the large number now

being advertised to the attention of farmers, is without question,

and there are also valuable seedlings among us here in our own

State .which have not been generally introduced, and which are

deserving of public favor. Farmers will probably realize as much

satisfaction in the test culture of these as they will by purchasing

expensive kinds from abroad, and do it too at much less cost
;

while the chances are quite as good that they will find among
them a kind worthy of extensive culture.

3. Pi-eparation of the Soil, and Manures.

The land should be carefully plowed in the fall of the year, and

before planting should be worked into a thoroughly mellow condi-

tion. While enriching it this fact should always be borne in mind:

that the po'tato does not require, and will not hear highly charged

nitrogenous manures. Such manures may be used to force a quick

growth on early potatoes designed for use as soon as grown, but

cannot be recommended for general field culture. When barn

manure is applied it should be as an ingredient of a mild, thor-

oughly decomposed compost. Muck is an excellent ingredient,

and is very profitable to use in this way. When the compost is

applied to dry lands it should be spread broadcast and worked into

the soil when it is being prepared for planting, or better, in the fall

of the year. Heavy manuring, and extremely rich soils should

always be avoided for the potato. When wet, cold lands—and all

wet lands are cold—are to be planted, the best results are often

attained by applying the compost in the hill, or drill. The pota-
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toes are more liable to rot, but it is better to lose some by the rot

and have a reasonable quantity of good ones left, than it is to

realize only a small crop of inferior potatoes. On such lands if

the seed is dropped directly into the soil, it finds a cold, lifeless

bed, and consequently is a long time stai'ting, and grows feebly

and slowly all summer. The harvest is a small crop of small pota-

toes. If manured in the hill, the compost holds the seed above

the cold clammy soil, and forms a warm mellow bed, wherein it

starts into a vigorous, healthy growth, and maintains it throughout

the season. But barn manure is not in all cases necessary, nor is

it always desirable in the cultivation of the potato. Wood ashes

or some of the commercial fertilizers in the market may be used

with good results. In many cases the most profitable crops may be

grown without the application of barn manure, by the use of some

one or other of these fertilizers, with the addition perhaps of a

little plaster. Ashes are the cheapest application in proportion to

the benefit derived. Perhaps, however, an exception to that state-

ment should be made, for on some soils an application of plaster

at a very trifling cost produces very marked results. If I were to

select a piece of land with a view to growing the most profitable

crop of potatoes, taking into consideration the cost of cultivation,

expense of fertilizers used, and quality of product, I would select

a moderately dry, loamy piece of land, which had been in pasture

for a considerable number of years, prepare it in the best manner,

and apply liberal quantities of wood ashes mixed with plaster, and

no other fertilizer. The crop would not probably be large, neither

would the debit side of the account be large ;
hence when the

account was closed, the balance would show a good profit.

4. Planting.

In order to act intelligently in the selection and preparation of

the seed for planting, it will be well to consider a few facts which,

though not conceded by all, are sufficiently well established to be

set down as flicts. If the seed end of a potato be planted, the

result is a good yield of small potatoes. If the butt be planted,

the result is a smaller yield of nearly all large potatoes. If very

small potatoes are used for seed, a small yield of small potatoes

is the result. If large potatoes are used in liberal quantity, the

result will be a large yield of good potatoes. I am aware the

statements here made and set down as facts will be stoutly denied

by some who are listening to me. They are, nevertheless, well

established, and deviations from them are exceptions which can
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be traced to causes outside the usual course of cultivation. In a

large majority of the comparative experiments reported
—in nearly

all of them in fact—^the best yield per acre, other things being

equal, has been obtained by planting large potatoes whole, or their

equivalent in weight if cut. It makes no difference with the

result, whether the seed be whole when planted or whether equal

weights which have been cut from larger potatoes be substituted.

The seed planted gives strength and sustenance to the plant till

such time as the roots of the plant have expanded and extended

into the surrounding soil, and are henceforth enabled to sustain

their growth from that source alone, when the seed decays. The

larger the potato which a given number of stalks have to feed

upon, if the expression be allowed, the more vigorous and healthy

the growth, and the better the yield at harvest. I am aware that

the present method of multiplying choice kinds, by cutting the

seed planted into very small fragments, by dividing the eyes, by

cutting ofi" slips, &c., gives a seeming fallacy to such a theory.

It is, however, only a seemingfallacy . These skillful practitioners

suljstitute, through the agency of high cultivation and liberal

manuring, an art which they well understand, artificial sustenance

to the young plant, in place of that supplied in a natural way in

our common field cultivation. The plant therefore grows, and

vigorously, too, notwithstanding its slender support from the seed,

while under ordinary cultivation it would hardly hold life enough
to sustain existence.

The course pursued by professional propagators with high priced

new varieties is of very questionable utility. Is there not danger
that the vitality, the vigor, the constitution of the kind be greatly

impaired, if not quite destroyed, by the present methods of propa-

gation practiced by them, before they are generally disseminated,

and the world lose what otherwise would have been a healthy,

vigorous and valuable potato ? The connection between the plant

and the potato from which it was produced is so slight, that

though the variety be rej)roduced,. the vitality may be impaired.

Experience has proved this to be true of other plants, why may
it not be so of the potato ? May not the tendency to rot, so man-

ifest in some of these celebrated kinds, be attributed to these

causes ? The point is certainly worthy of consideration.

But let us, after this slight digression, return to the planting.

For planting, then, fully developed, healthy, good sized pota-

toes should be selected and planted whole, or if too large cut to
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the proper size. The practice of cutting potatoes into small pieces

and putting two or three crumbs in a hill is a relic of ignorance and

superstition, worthy only of being classed with such foolishness

as planting peas on the full of the moon, and castrating young
animals according to the signs of the zodiac, and cannot too soon

be done away with. Let the crumbs remain in one piece, and at

least you wnll save the time of cutting. The rows should be at

sufficient distance apart to allow the horse and cultivator to work

freely between them—three and a half feet will be found the

proper distance. Compai'ative experiments have proved that the

best yield per acre is obtained when planted twelve to eighteen

inches apart in the rows. There are probably more planted in this

State at a distance of two and a half feet than there are at a dis-

tance of one and a half feet, but experience proves that there is

little if any difference in the yield per hill, while the yield per acre

is increased in proportion to the increase in the number of hills.

The furrows for planting should be opened but slightly, unless

manure is to be applied to the hill, and the covering should be

carefully and evenly done.

5. After Culture.

Clean culture should be practiced by every one who grows a hill

of potatoes. There is no crop grown that better repays the grower
for unremitted efforts for the extermination of all weeds, than will

the potato ;
and there is none grown which a rank growth of weeds

will injure more. As soon as the plants are up the cultivator

should be run between the rows, and the soil around the hills

stirred with the hand-hoe. It is not necessary that the earth be

hilled up any around the plant at this hoeing. Indeed if it be

done as soon as it ought, the plants will not be large enough to

admit of it. This stirring of the soil kills all the young weeds

which have started into life and leaves the ground clean and mel-

low. The field should now remain till the weeds again show

themselves, or till the plants are large enough for a second hoeing.

At this second hoeing the plants should be moderately hilled up,

and the whole surface left light, mellow and free from weeds. If

any further hoeing is found necessary, it should be done by cut-

ting the weeds near the surface without stirring the soil around

the hill to any considerable depth.

The practice so extensively prevailing in some parts of the

State, of excessively hilling the plants by the repeated use of the
" Horse Hoc," is highly objectiouable from two points of view :
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The excessive hilling is not only useless, but is highly injurious to

the plant ; and, the horse-hoe does not pulverize any of the soil

only that which it draws around the hill. The soil should be

thoroughly stirred up and mellowed, not only around the hill, but

which is equally as important, between the rows. If the soil

around the hill only is mellow, and between the rows is hard and

impenetrable, the plant is dwarfed
;
the roots do not extend out

into the surrounding soil, drought affects it. Very good work

may be done by thoroughly stirring the soil with a common horse

cultivator and then drawing the necessary portion of it ai'ound

the hills by the use of the horse-hoe. But would not the work be

more quickly and cheaply done by the use of an implement, if

such could be found, that will perform both operations at once.

The pi'actice of thinning the plants to the proper number of

stalks to the hill, by pulling out with the hand all superfluous ones,

is now practiced by many of the most successful cultivators. It

has long been noticed that an excess of seed, as it is termed, has

a tendency to increase the preponderance of small potatoes. This

tendency is more marked in some varieties than it is in others. It

is strikingly perceptible in the Jackson and Orono. Hence farmers

who have been raising these varieties, have from year to year, cut

the seed smaller and smaller, and have by this practice avoided

the evil. But they have done it at the expense of the crop. They
have not put this question to nature in the right way. They have

asked. Does the amount of seed to the hill affect the size of the

product ? \^hile the question should have been put. Does the num-

ber of stalks to the hill, other things being equal, affect the size of

the product? The answer from nature would have then been

decisive and prompt—Yes ! A large number of stalks has a

tendency to produce an undue preponderence of small potatoes.

Farmers will do well to give this subject careful attention, and see

that all unnecessary stalks are thinned out. Four stalks are enough
to stand in any hill, and if they are planted thick, three, and even

two will give the best results.

6. Harvesting.

Early harvesting is being more generally practiced from year to

year. Potatoes on wet lands at least, should be harvested the last

days of September, and all should be housed before the tenth of

October. They should be thoroughly dried, and deposited in a

cool, dry, well ventilated cellar. It would seem that so simple an

operation as digging potatoes could be mostly performed by horse
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power. Implements have been constructed for this purpose, but

have performed their work quite imperfectly, and have proved of

little if any advantage over the process of hand power digging.

1 . Marketing.

The subject of marketing the crop after it has been secured, is

one worthy of considerable thought. The questions how to mar-

ket, when to market, and where to market, must be carefully con-

sidered. Is it best to market in the fall, or keep till spring ? Shall

we sell here, or shall we consign them to the commission merchant?

How much advance should we receive on the fall price, if we keep

them over till spring ? Potatoes are selling to-day in this market

for sixty-two cents per bushel. How much should they bring next

spring and summer, in order that the holder meet with no loss in

the operation ? These are some of the questions which present

themselves for consideration under this head
;
but I leave them

with only the mentioning, hoping others will take them up, and

discuss them in detail.

8. Conclusion.

The present practice of growing large quantities of potatoes for

export, which prevails to such an extent in some parts of our

State, is in a high degree objectionable, and is working deleteri-

ous results which only an improved system of agriculture, con-

ducted through a series of years, can efface. The practice fol-

lowed out year after year of throwing the principal energy—

nearly or quite all the manure-=-of the farm into the potato crop,

to be carried from the State, is exhausting many a productive

field, and reducing many a farm to a low state of cultivation.

The very fact that this product can be grown, nay, that it must be

grown, without high cultivation and heavy manuring, renders the

growing of it more objectionable than it would be if other con-

ditions were required. If the growing of the. potato required

liberal manuring and the best possible cultivation to secure fair

returns, the soil would be left in a better condition for succeeding

crops. Treated in any way, however, the potato is an exhausting

crop, and the laud is left in comparatively poor condition for suc-

ceeding crops, whatever they may be. Taking into consideration

the excessive draught which a succession of crops of so exhaust-

ing a nature makes upon the soil, and considering that the crop is

all removed and nothing from it returned to the soil, you must

see the force of the objections which I have enumerated.

We know that non-producers must be supplied with potatoes,
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and if the growing and exporting of them is working such results,

the question naturally arises, what shall be done in the premises ?

I answer, withhold growing them till the price which can be

obtained be suflScient to enable you to bring back upon your fields

those elements of fertility which have been drawn slowly and im-

perceptibly from them by the system you are pursuing. This must

be done, or sooner or later you will awaken to the unpleasant fact

that you have sent your farm to Bostoij in a potato sack.

Mr. Bartlett. The gentleman says that the "Orono" and "Jack-

son" potatoes have flourished here in Penobscot, but not with him.

I would inquire what varieties he has found successful, and what

soil he plants on.

Mr. Gilbert. Several years ago, when the Jackson and Orono

first came into general cultivation, I obtained them. I gave what

I term a good chance, in comparison with other potatoes. The

result was not satisfactory. Indeed, it was in the highest degree

objectionable. I obtained scarcely any potatoes suitable for table

use OP for the market. The yield was very light, and the potatoes

mostly small. Whether there were four stalks in the hill or but

one, it made no diiference. I became perfectly satisfied at that

trial in reference to these varieties, on my soil, but this spring, on

selecting my seed, I found a few of these potatoes in my cellar,

and they looked so handsome that I could not resist the tempta-

tion to try them once more. I planted them, and the result was

precisely the same as before
;

I obtained hardly a single potato

suitable for table or market. Taking all my experience' into con-

sideration, I shall not plant them again unless I do it by mistake.

I attribute my want of success to the soil, which is a fine, dark,

deep, moist loam; high land and free from rocks, excepting granite

boulders. It is mellow and rich. I manured with a mild muck-

compost, the same as I manure all my potatoes, and the results I

have stated.

Question. WTiat would the gentleman recommend as to meas-

uring potatoes ?

Mr. Gilbert. I believe the law requires sixty pounds to the

bushel
;
and if the seller must furnish five pecks for sixty pounds,.

I should say, by all means have them weighed. I am aware that

most' varieties of potatoes will fall a little short of sixty pounds

per measured bushel. There is, however, quite a difference in

varieties, and a diiference, also, in the season of the year in which

28
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they are weighed. The potato is heavier in the fall than it is in

spring', as all who have weighed them well know. There arc but

few varieties cultivated which weigh more than sixty pounds to

the measured bushel. The "Jacksous" and "Oronos" will not,

as a general thing, quite come up to the standard
;
but they will

come very nearly to it in the fall of the year ;
in the spring they

will fall short about three pounds to the bushel. Consequently,
the practice, if it be one, of requiring five pecks for a bushel, is

demanding too much of the seller.

Mr. Ingalls of Bangor. Our city is getting a bad name in this

matter, and I suppose there are some who would be glad to say

something upon it, when it is in oi'der
;

I suppose it would hardly

be in order now.

Mr. Bartlett. Our friend says that we must put in a whole

potato, or seed heavily, because the strength of the seed potatoes

supports the plant. When potatoes are worth a dollar and a half

a bushel, that is a very expensive sort of manure. I will give

you one fact that has come under my observation. Mr. T. R.

Shaw, of Exeter, who died a year ago, generally had a very good

crop of potatoes. He only deposited one eye in each hill. TIo

often cut a large potato into twenty pieces. I observed that his

potatoes were uniform in size. There were scarcely any very

large, but were all of good size, smooth, and excellent in appear-

ance. Mr. Shaw's successor planted the same kind of potatoes,

on the same soil, and in the. same way, except that he seeded

heavier. The result was that there were a great many small ones,

and -the yield was not as good.

Mr. II. C. Burleigh, of Fairfield. I must take one or two ex-

ceptioiKs to the rules of culture just presented to us. I have

experimented enough the last eight or ten years with potatoes to

understand a little about raising them. 1 raise oidy about three

varieties, as the gentleman recommended. 1 have tried a good

many of the new kinds that are advertised in the papers ;
some I

have found worthless, others have proved excellent. I never put

in a whole potato. If it is the size of a lien's agg (and if I could

have my choice 1 would have all (A' that size,) I cut in two, and

never put but one piece in a hill ; the hills eighteen inches apart.

If the potato is large, 1 cut into Huir, six or eight pieces. I can-

not accept the theory in regard to putting but one eye in a hill.

I tried it this year with the "
Early Rose," and got a great yield

from the amount of seed
;

l)ut when wo take into account the
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land planted, the yield would not be so great. I raised at the rate

of 166 pounds from one, with one eye in each hill, using no other

manure but that most excellent superphosphate which we get from

Portland, the "
Cumberland," which has proved of great value to

me, not only for potatoes, but for turnips and corn.

My yield of potatoes has been, for the last six or eight years,

with one exception, and that was on pasture land, 200 bushels and

upwards to the acre. This year I raised "
Sebecs," at the rate of

280 bushels to the acre. These I manured with half a shovel full

of stable manure to the hill. I raised last year of the "
Goodrich,"

at the rate of 325 bushels to the acre
;
and so precious did they

seem to me at the time of digging that I kept them to sell for

seed; but this spring nobody wanted them. I shall not plant

them any more.

It seems to me that the gentleman's idea that the seed end of

the potato produces only small ones is certainly a mistake. I have

taken the "
Early Sebecs," "Jackson Whites," and "

Oronos,"

divided them in the middle, and planted in rows side by side, and

the seed end always came up first, and was always ahead of the

others
;
and in the fall I could not see but I got as many potatoes

in weight or measure, if not more, perhaps not quite as large, and

about a fortnight ahead of the others.

Mr. Wassox. The potato crop is the leading crop, hay ex-

cepted, in the State of Maine, especially in the valley of the

Penobscot. It is a crop that is cultivated by more men than any
other crop grown in the State of Maine, and it is every year

receiving large accessions to the number of its producers. It is

now more than a hundred years since the potato has been grown
as a field crop, and yet, if we compare certain facts known to

those who grew the potato a hundred years ago, and arrange

them side by side with certain facts claimed to have been ascer-

tained by those who grow the potato to-day, we should all be sur-

prised to find that we are so little in advance of that pei'iod.

Now, the primary object of this exhibition and discussion is,

that we may bring out facts and settle principles. Let us look over

the ground a little. Shall we select a potato of large size or small,

as the better seed ? Shall we select the seed end or the butt end

as preferable ? Shall we plant two feet apart or three ? Shall we

put the rows three feet apart or three-and-a-half ? Shall we plant

the seed with the flesh side up or down ? Shall we cover to the

depth of six, four, or two inches? Shall we plant upon greensward
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or upon old ground ? Shall we put them upon well rotted manure

or upon fresh manure, or upon commercial fertilizers ? Shall we
hill up, or use surface culture ? Shall we hoe once, twice, or three

times ? Let me put any of these questions, and I should receive,

in all probability, to each and every one, almost as great a variety

of answers as there are gentlemen present. Then what have we
learned during the hundred years that we have been cultivating

the potato as a field crop ? These are some of the questions which

I hope during this discussion may be determined. I hope that

facts may be ascertained, so that another year when we go into the

field to plant, we shall know more about its culture than we knew

this year. These are important questions, and should be taken up

carefully, considered fairly, and so far as possible decided.

Mr. Henry Little. I wish to add one more question to the list,

and that is, whether it is advisable to plant potatoes year after year
on the same soil. Will Mr. Burleigh answer ?

Mr. Burleigh. I would not recommend planting potatoes for

more than one year on the same lot, although I have done it and

raised good crops, for two years in succession. Still, I believe it

is injurious to our fields.

Mr. Efhraim Goodale of Orringtou. No sensible farmer would

plant potatoes on the same land for more than two years. I have

raised very good potatoes for two years, but beyond that they

always detei'iorate
;
the tubers grow small, but the vines grow

large. I knew a gardener who raised potatoes on the same land

for several years, and was surprised that the vines should be so

large and the potatoes so small. I told him, "You have got all

the potato out of the soil." I should never plant more than one

year, under ordinary circumstances.

Mr. Moore. The suggestion in relation to the effects of the

potato on the soil startles me. It is a common remark, that it is

an exhausting crop, but that point I should like to liave discussed

here. We find by analysis that the potato requires a large amount

of certain constituents
; potash, for one

;
but by comparing the

potato with turnips, beets, rutabagas, carrots and other roots, I

have supposed that it was not a very exhausting crop. From our

farm is sold milk. We sell no potatoes, meaning not to carry off

much of the inorganic elements of the soil. By converting them

into milk, we carry away less than we otherwise should. We must

carry something to market, and what shall it be ? My practice

now is, to raise potatoes, follow with a crop of barley, and seed
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down. This is a question of vital importance to this section of the

State, where we raise so many potatoes for market. If it is going
to use up our farms in a few years, we want to know it.

Hon. Hannibal Hamlin. I have raised all the potatoes for my
family for the last thirty years, and have never raised a single

tuber that I have not tried to watch very carefully its progress
from planting to maturity; and, so far as I could, the effect of dif-

ferent soils, although I have been confined almost wholly to a clay

loam. I listened with great pleasure to the lecture on the potato

given us by Mr. Gilbert, and I think that, in the main, his expe-
rience is my own. In some particulars, however, I certainly disa-

gree with him. I have finally, from experimenting in all ways that

I could, come to adopt this system, and I stick to it, because it is

a practical one, and profitable. I plant my potatoes upon a green-
sward. I spread a moderate dressing of stable manure upon it,

and turn the furrow over. I then thoroughly harrow it with a

very heavy harrow. I then plant very nearly upon the top of the

ground. In digging potatoes, I have found that wherever the hills

were sunken, so that the water could not drain away from them, if

they rot at all, they always rot excessively. I have therefore come
to the conclusion that it is better to have the hills so that thf

water will drain away from them in wet seasons. I am very sure

that this has pi-eserved my potatoes when some of my neighbors
have lost theirs.

I believe in cutting potatoes, having tested that for more than

ten years. I do not believe that the nutriment in a full-sized tuber

is worth one fig for the nourishment of the plant. I do not believe

it, because when we find a tuber which has not decayed, we always
find a host of little potatoes in the hill.

I run my horse-hoe at intervals of three and a half feet, as

lightly as possible, and put the rows three feet apart. Then I

apply one part gypsum, one part air-slacked lime, and three parts

wood ashes. Or, in other words, to about one acre of land, I

apply two bushels of gypsum, two bushels of air-slacked lime,

and six bushels of ashes. That gives me a moderate handful to

throw in with the seed. I never plant in hills. I cut my potatoes

so that in no case shall a piece have more than two eyes,
—one is

better,—and plant them from eight to ten inches apart, in drills.

The yield averages about five to a stalk, and they are all of a size.

I raised at the rate of nearly 400 bushels to the acre by this

method.
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Undoubtedly, the gentleman is right in what he says with regard
to the number of stalks in the hill. You may plant a whole potato,

if you please ;
and then, if you will go over the field and destroy

all but one, two or three of the stalks, you will get large-sized

potatoes ;
but my experience has been, that you may just as well

cut your potato, and save seed and save the trouble of going over

the field to thin out the plants.

It is not wise to. plant potatoes upon land the second year.

They are much more likely to rot, although you may raise good

potatoes. I planted the " Jackson "
potato for a number of years,

and found them very small, until I resorted to the plan of allow-

ing but one or two plants to a hill. I raised TO odd bushels on less

than a third of an acre, and I think out of the whole, we selected

but five bushels as small. The rest were all sufficiently large for

cooking.

I conje, therefore, to the conclusion that green sward is the bet-

ter soil on which to plant potatoes ;
that you want to plant them

very near the surface, and give an ample width to the hill, so that

the roots shall not run out and deposit the tuber too near the

edge, and have it sufficiently high, so that it will easily drain in

wet weather
; apply your ashes, your lime and your plaster, and

they will preserve it in almost all years from the rot.

Mr. Warren Percival, of Vassalboro'. Perhaps my experience

may assist some gentlemen. There is, however, such a variety of

soils, such a variety of culture, and such a variety of seed, that it

is impossible, in my opinion, to establish any fixed rules to govern
us in this matter. But there are some general rules we may fol-

low with success. In the first place, I believe that every farmer

should understand the nature of his soil, and in order to do that,

we must have the aid of the Agricultural College. I have strong
faith in that institution.

I have been trying, in my limited way, to cultivate the soil for

thirty-five years or more. I have not raised potatoes very exten-

sively, for I believe that, as a general thing, they are an exhaust-

ing crop to raise. We hear a great deal about the difference in

yield of the diffei-ent varieties. I do not attribute it so much to

the varieties, as to the change of seed. AVhen I was a boy, my
father brought home, at a certain time, some potatoes, (precisely

the same as we cultivated,) that had been raised on a clay loam,

our farm being a rocky, red loam. We had a piece of land, which

was all ploughed and treated 2:)rccisely alike, and planted one half
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with our own potatoes, and the other half with the potatoes raised

upon a clay loam
;
and the latter yielded more than double what

our own potatoes did. Since then, I have changed my seed as

often as once in five years. I believe that the great success that

many people meet with in raising new varieties is owing to a

change of climate and change of soil
;
and almost invariably, if

a man buys a pound of potatoes, and pays a dollar a pound, he

will give those potatoes better cultivation than he gives his old

varieties.

Years ago, I tried this experiment. I took my potatoes, which

were about the size of a hen's egg, cut them in two, and planted

in one row the seed ends, and in another row beside it the butt

ends. The soil and cultivation were precisely alike. When I

came to measure my potatoes in the fall, I got just about the same

number of bushels from each row, but the potatoes from the butts

were much larger and handsomer. I attributed that result to the

fact that there were too many stalks where we put the seed ends.

I am in favor of having but two or three stalks in a hill, and for

that reason I cut my potatoes.

I think if you analyze the potato you will find that there is but

a very small amount of fertilizing material in it. There is a cer-

tain amount of moisture, and when the potato decays, if the

season is very dry, that moisture may assist the plant somewhat ;

hence it may be advantageous in some instances to plant a large

potato for the moisture, but not for its fertilizing properties. I

always cut my potatoes, and put two pieces in a hill, the hills

being two feet apart. I plant upon pasture laud, invariably, and

never put any manure in the hill except phosphates.

I never plant potatoes the second year upon the same soil, for I

believe we get the potato all out the first year ;
and so with other

crops. Hence I go in for rotation of crops.

Now, as to the after culture. I never hill my potatoes. I pre-

fer level culture upon all crops. But there is such a variety of

soil, such a variety of seed, and such a variety of after culture,

it is impossible to lay down any fixed rules. A man must be his

own judge. Barn-yard manure is the best fertilizer, and when

you have not got that use commercial manures. But the best of

all is brains.

Mr. CoMiiNTS, of Eddington. I have listened with much atten-

tion to the discussion this morning, and must say that I differ

from some of the gentlemen. First, in regard to planting whole
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potatoes. I think we cairnot afford it when potatoes are a dollar

a bushel. I have practised for a great many years cutting my
potatoes, and I prefer a potato larger than a hen's egg. I would

rather have a large potato cut into four pieces than one the size

of a hen's egg cut in two.

But I wish to say a word in regard to the argument of the gen-
tleman who spoke in reference to planting the flesh side of the

potato down. That is contrary to my rule entirely. I always

place the cut side up, and my reason is, that thirty years ago I

planted a piece of potatoes, dropping them one side up or the

other, as it happened. A severe rain storm came on the day after

planting, and a portion of the ground was so wet that the water

literally stood on it for several days. The consequence was, much
of the seed rotted. When the water subsided, I dug into the

hills, and found that in about every instance where the cut side

laid down the seed was rotten, but where the cut side laid up it

lived through the wet weather, and commenced growing. As to

the objection that the sprout has to crook round to get up, I don't

think that takes much time, and the fine roots that start with the

sprout have a better chance to get hold of the fertilizer or the

fertilizing qualities in the soil, if they are at the bottom. But my
main object is to prevent the seed from rotting in case of a heavy
rain storm.

Mr. Marcellus Emery, of Bangor. In common with the audience

generally, I have been deeply interested in the lecture by the gen-
tleman from Androscoggin [Mr. Gilbert], and this because from

my boyhood I have been more or less among potato vines. My
experience in the cultivation of the potato has been very mucli that

of Mr. Hamlin, and if the audience will indulge me, I will give the

result of my observation in regard to the amount of seed.

A few years ago I visited the cellar of one of the most success-

ful potato growers of this count}^, and lie told me that the year

before he had commenced planting small seed, and the result was

a good crop of large potatoes. Acting upon that hint, the next

spring I took up half an acre of greensward, and planted it Avith

small potatoes. The result was, a good crop of large potatoes.

The next year I selected the smallest of the potatoes grown on this

half acre for seed, and planted about an acre and a half. The

result was a failure. Thinking of the subject, I came to the con-

clusion that farmers generally had been over-seeding, and my
friend here in Penobscot had partly remedied the evil by planting

small potatoes. He would have remedied it completely had he
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taken liis largest potatoes and cut them into small pieces. In the

growing' of stock, we take our fairest and largest for breeding. So

it should be with the potato.

Last spring I had sent me three of the "
Early Rose" potatoes,

very large and fair, with instructions to cut and plant an eye in a

hill. On the three potatoes there were thirty-six eyes. I planted

them as directed, on a half rod of ground. The result was a yield

of two bushels of excellent quality ;
at the rate of over six hun-

dred bushels to the acre. The conclusion to which I arrived is

this : select your largest and healthiest tubers, and seed one eye,

or at most, two eyes in a hill.

One word in regard to fertilizers. I this year took up six acres

of ground, in a field that had been utterly exhausted by twenty-five

years of mowing, without the return of a particle of manure of any
kind to it. It was so utterly exhausted that I think the last year

it was mowed it did not give more than three hundred pounds of

bay to the acre. In planting, I used the compost of which Mr.

Hamlin has spoken,—ten bushels of ashes, six of plaster, two of

salt, and two of lime, composted with half a cord of loam, to the

acre. I also used Bradley's superphosphate and the Cumberland

superphosphate.

A fortnight ago, I visited the field, where the harvesters were at

work. Of course, the soil being so very poor, I could but expect

the lightest yield. Where the compost of lime, salt, plaster and

ashes was used, the yield was very light. Side by side were the

phosphates. The harvesters saw no difference between the Cum-

berland and the Bradley, but the yield was as three to one in favor

of the phosphates.

On a patch in the same field, where barnyard manure was applied,

some Califoi'nia potatoes were planted. These rotted very badly.

But whei-e the phosphates and the compost were used, not a single

rotten potato was found.

Mr. D. n. Thing, of Mt. Vernon. In planting my potatoes this

year I have been governed in a great measure by the results of

the experiments published in the last report of the Secretary of

this Board, and with the best results. I rejected everything
smaller than a turkey's egg, and put one in a hill

;
no cutting

except a very few of the lai-gest, which I cut in two and put one

piece in a hill. Rows three feet apart, hills twenty inches. I

planted a bushel of Oronos, through the middle of the piece, about

the size of a small pullet's egg, which produced less in quantity
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and certainly four times as many small ones. No possible differ-

ence except in the seed. When I manure in the hill, I draw a shoal

furrow; when I spread the dressing, I draw a chain to mark the rows.

The remark of Mr. Hamlin, that "potatoes planted where the

water does not readily drain off are liable to rot," has always

proved true in my experience. If the ground is tolerably free

from stone, I prefer Chandler's horse-hoe to the hand-hoe, always

taking care to use the cultivator till the earth is well pulverized,

whether I have to go one time or four in a row. I believe the

sooner they are dug after the top show signs of rust the better.

By signs of rust I mean when the very topmost leaf of the vine

begins to wilt. This year the first great rain came on just when

my potatoes should have been dug. The ground being wet, I had

to wait several days, and when I commenced the tops were quite

black. I found but very few affected potatoes, but as soon as

they were put in the cellar they commenced to rot, and now two-

thirds of my crop are black. When I dig my potatoes, I have

each man take one row
;

all work facing the field to be digged.
The man who has the forward row in all cases keeping ahead

;

then as each man pulls his tops, lay them down between himself

and his row, and cover them up completel}^ together with all the

weeds, grass, and every green thing. For doing this, I get my
pay three times. First, the land is in better condition for a crop
next year, as there are no sods or potato tops in the way. Second,

the ground is enriched by the tops enough to pay for all trouble
;

and, tliird, I get amply repaid in looking back over the piece. If

farmei's who do not practice this method will try it carefully, I

believe they Avill see cause to stick to it.

Adjourned to two o'clock P. M.

Afternoon Session.

The Convention met at two o'clock. Mr. TmNG of Mt. Vernon,

called the meeting to order, and stated that the subject for discus-

sion was
The Varieties of the Potato.

Mr. Wasson. If I have read the history of the potato correctly,

the original tuber presented but two varieties—two in color, in

texture, and in form
;
and each was uniform in color—it was either

white of skin and white of flesh, or it was yellow of skin and yel-

low of flesh. The same was true of the blossom, one was white,

the other yellow. At the present time the blossom "of the potato
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presents every variety of hue, and the same is true of the tuber
;

and we have an intermixing- of colors in the skin and in the flesh.

If we come to the number of varieties, we have here upon our

table 140 kinds from one exhibitor, and I believe there have been

catalogued more than 500 varieties
;
and the prospect is that we

shall soon have an indefinite number of varieties.

• This being true, if we started in the first place with two varie-

ties, one a pure white, the other a little tinged with yellow, and

we have after two or three centuries more than 500 kinds, present-

ing every variety of form and color, and quality, we may continue

to do this
;
and here arises an inquiry into the origin or cause of

this difference, and to me it is an interesting part of the subject.

I remember the old "
Chenango,"—a better potato we never had,

and probably never shall. It succeeded well for a series of years,

but finally disappeared.

In many sections of the State the " Orono "
is coming to be

regarded as having had its day, also
;
as being now valueless,

compai'ed with former years. Many are abandoning it, and there

is a call for a new potato to take its place ;
and owing to certain

causes or agencies, no matter what, we have before us a great

many new varieties
;
and we want to be able to say to our brother

farmers when we return wheth^ there is, of the many varieties

before us, new or old, one that is better than all the rest, or as

good as the " Orono "
in all respects, and if so, which it is. That

is the question we want to ansAver. I have answered it for my-
self, so far as the results of one year can answer it. I have cul-

tivated this year, with a great deal of care, seventy-three varieties,

in the same soil, and applied the same manure and the same cul-

ture precisely. The results in product I cannot tell, for we are

suffering severely in our section of the State this year from the

potato rot, as badly as in any year within the ten years last past;

but in two of the seventy-three varieties that I have cultivated, I

have not seen a single one diseased. Growing in the same row,

and side by side with others that rotted badly, they have grown
and ripened, as potatoes did thirty years ago. I do not know

that they will do it next year ; they did it this, they did it last

year. One of these varieties is the "
Bermuda," the other is the

" Gleason ;" one white the other red.

One point more and I close. When we come to speak of varie-

ties, we are met with another difficulty, a troublesome one. Some

years ago, I wrote to a member of this Board, and asked him to
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send me several varieties, naming to him those I cultivated. He
sent some, and I exchanged the same number with him. Out
of the six sent me, five were kinds grown by me, known to him

by other names
;
and of the number I sent him, every one had

been grown by him under other names. This causes a great dqal

of difficulty and a great deal of confusion, and we ought to do all

we can to remedy the evil.

Mr. CoMiNS, of Eddington. At the meeting of this Board last

January, I was presented with a potato called the "
Lowell,'' also

with one "Early Rose," and one "Prince Albert." Last spring I

cut the three potatoes to one eye on a piece, and planted in rows

three feet apart, one eye in a place, eighteen inches distant in the

rows. The "Early Rose" was dug September 15th, 84 square feet

of ground produced 51 pounds, at the rate of 440 bushels per acre.

The "Prince Albert," dug October 10th, produced on 66 square
feet of ground, 38^ pounds, or at the rate of 418 bushels per acre.

The "
Lowell," dug at the same time, produced on 87 squai-e feet

of ground, 21^ pounds, or at the rate of 212 bushels per acre.

The "Early Rose" were much the largest, and three weeks the

earliest, and probably attained their full growth before the drought
of the last of August, which was severe. They are inclined to rot

since they were dug. The "Lowell" had a few defective ones.

The "Prince Albert" show no signs of decay at all. They are all

very good potatoes.

Mr. Ingalls, of Bangor. In reaching a decision upon this point,

the object for which the potato is grown must be taken into con-

sideration. My early life was spent in growing potatoes; the

latter part of it, twenty-five years or more, has been spent in the

purchase and sale of them. I apprehend that the sale of the potato
for export will continue to be the important object of the farmer in

this State, and that the question resolves itself into this: " Which
is the best variety to grow for export ?" I know that one of the

points at issue is, whether it is good policy to grow them for ex-

port; but inasmuch as that will undoubtedly continue to be a main

object, a variety should bo sought that possesses the characteris-

tics of good quality and appearance, good size, and durability.

The sale of potatoes from Maine,yas I happen to know, is large.

The average annual sale from this city, for the last fifteen years,

has been 300,090 bushels. Maine has had a wonderful reputation

for the quality of her potatoes. That was earned by the "Jackson",

-and the " Orono " has come to take its place, because persons
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abroad are hardly able to distiHg-uish between tlie two, and the

Orono yields more. All the orders that come to purchasers con-

tain this phrase, underscored—"A cargo of Jackson Whites." It

is not only the white skin that is wanted, but the white flesh.

It is surely important to secure a variety or varieties (they
should be few) which will give the best quality, of course, whether

to use at home or for sale abroad, the best yield, and be durable
;

and I believe that this multiplication of kinds is going to be a

very great drawback upon the farmers of Maine, if they continue

to grow potatoes for export. We want to retain the reputation

we have for quality and color, and then our sales can be very

largely and advantageously increased. There is a large amount

of money brought into our State through the sale of potatoes, and

there will continue to be, I have no question at all, if we shall be

able to. continue the "Jackson'' or the "Orono," or something
which will be like them.

Abijah Dunbar, of Bangor. I have a potato which I think

will compete with the "
Orono," or any other. It is the "Prince

Albert." Three years ago I brought from New Hampshire one

potato, that they said was very nice, and planted it the 26th day
of June. It yielded forty-three. The next year I planted forty,

and got two bushels. I brought them here to the exhibition of

the Horticultural Society, and they gave me the first premium—
five dollars. I sold last year two pecks to a man

ii^ Newburg. I

saw him this week, and he told me that he planted them by the

side of other potatoes, using them just as he did the others, and

got thirty bushels. All the potatoes I plant to sell or eat will be

that kind. They are not exactly white, like the "
Orono," neither

are they much colored, and are very good to eat.

In regard to the "
Orono," one of my neighbors had five acres

that he plowed last Ml, and planted without putting on any
manure. When he dug his potatoes this fall he found eighty
bushels of rotten ones. If we cannot have something better than

the "Orono" to plant, I do not think we shall make much by

raising potatoes. I have not seen a rotten one among the " Prince

Alberts
"

in three years.

Mr. Ingalls. I am unwilling to hear a potato slandered that

has done so good service as the " Orono." If any one here has a

potato that will take the place of that, he will find no one to

oppose him. But, sir, let me say to this Board, and to all present,

it will take at least ten years to substitute another potato for the
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" Orono." Go into Market square, if you please, aucl see the

noble loads of the " Orono "
brought in

;
and there are any num-

ber of orders for cargoes of the "Jackson Whites," as the
" Oronos " are called. I do not object to your praising other

varieties
;
but mark you, sir, it will only prove an injury to the

farmers of Maine, and especially to the farmers of Penobscot,

if the result be only to increase the number of new varieties.

"
Speak well of the bridge that carries you safely over," says the

adage. If the " Orono " was a failure, if the farmers get no

crops, then we might well deliberate about what we should sub-

stitute in its place. But is it true ? Go to the farmers' cellars

and see the well-stored bins of potatoes. And what are they ?

"Oronos." It is common all over this ridge of land to hear of

farmers raising 1,500 bushels of potatoes. What kind ?
" Oronos."

We have built a railroad to bring in "
Oronos," and we shall have

them by the car load
;
there is no doubt about it.

Secretary Goodale. I wish to endorse fully what has been said

regarding the great importance of a standard potato,
—one which

is known to be satisfactory to both the farmer and his consumers;
and also regarding the bad policy of growing other kinds except on

a Ibnited scale, and only for purposes of trial and for home use
;

perhaps also for the few fancy customers, but not for export. But

it is a fact that the experience of Penobscot is not the experience

of all other parts of the State. A somewhat extended observation

has convinced me that both the "Jackson" and "Orono" have seen

their best days, even in Penobscot. In other sections they have

shown signs of failing for some time, and some farmers hereabouts

testify somewhat of the same. If worth while to relate personal

experience, I might sa}'' that for purposes of comparison I planted

half a bushel last spring, and although some hills yielded from 40

to 50 by actual count, there was not in the whole product (eleven

bushels) one bushel which Mr. Ingalls would buy at any price,

unless for pigs. Almost every other sort planted in the same lot

distanced it out of sight. Would the gentleman advise me to hold

on longer ?

Because it is so ^serious an undertaking to substitute another

staple potato in place of one which has done so good service, is a

very strong reason why Penobscot should be moving to ascertain

what younger variety is qualified to take the place of one which

begins to sliow signs of Jecropitude at home—where it has usually

been happier than elsewhere,—and which shows its feebleness
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much more when away from home. I believe such a potato exists,

or will soon, though I cannot call it by name. I look for it with

more confidence among- Maine seedlings than among those of Ver-

mont or New York, even though less attention be given here to

raising seedlings. If the one shown here by Mr. Hamlin, as a

seedling grown by the late Mr. Chamberlain of Carmel, proves

equal elsewhere to what he relates of its hardiness, quality and

yield wnth him, what more could be asked for ? Probably there

are other candidates for the position, and what is needed is, to test,

widely and thoroughly, their qualifications before electing one.

H. Luce, of Bangor. The "Chamberlain" potato is so near

like the Orono that neither Mr. Ingalls or his customers can tell

the difierence.

Mr. L. Chamberlain, of Atkinson. I am satisfied that in some

parts of Piscataquis, the day of the "Orono" is past. This year,

in a large portion of the towns, two-thirds of the crops were

perfect failures—entirely rotten at digging time, the middle of

September. I am satisfied of another thing
—that you cannot

induce a man to buy a colored potato if he wants a white one.

We must get a new variety, as near like the " Orono" as possible

in shape, color, and table qualities.

About five years ago, I commenced raising potatoes from seed

of the "Orono." This year I raised forty-eight bushels. From
the same number of rows planted with "

Oronos," side by side, I

raised twenty-two bushels
;
and from the same number of rows of

the "
Early Goodrich," I got twenty-eight bushels. I call this new

variety the' "Orono Seedling." I have half a dozen of them on

exhibition here. I do not care about selling, but if I do I shall sell

them for a dollar a bushel. I shall get them planted where I can.

My neighbors will take them. I can sell them here next year for
"
Oronos," and nobody will know the difference. I have never

known them to rot.

Mr. Ingalls. I fear my zeal caused me to be misunderstood.

I only took up the matter because hy friend [Mr. Dunbar] rather

slandered the " Orono." I do not tvish it to be understood for a

moment that I object at all to this multiplying of varieties. My
friend over there [Mr. L. Chamberlain] has hit it. If he shall be

able to furnish a substitute for the "
Orono," so near like it that

he can sell it to me for the "
Orono," that is just what we want.

Mr. Wasson. I am requested to call the attention of the Con-

vention to a potato that was said last winter, at the Convention
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in Augusta, to be destined to take the place of the " Orono "
in

the Penobscot valley
—the "Harrison." I should like to know

what the experience of another year shows about it.

Mr. Harley. I planted a peck last spring, and raised fifteen

bushels. There were not ten rotten or defective ones among
them. I like it very much. They are perfectly white and mealy.

Later than any other I planted.

Question. Did they blossom ?

Mr. Harley. They did, but not so much as some others.

Mr. L. Chamberlaix. I took one potato homo from Augusta
last winter, and planted it in eight hills, and got two sound

potatoes. I want no more of it.

Mr. Wasson. That is far from my experience. I planted half

an acre, and found it exceedingly prolific, and have never yet seen

a diseased potato. It requires from two to three weeks longer

than the "
Orono," the "Goodrich," or the "Gleason." I hear

it stated- as an objection that it does not come in eating until

about the first of January, and some say that it has a disagreeable

taste. I do not know whether that is so or not. T only know

these two facts, that it is a great yielder, and that I have never

yet seen one rot. It blossomed very sparingly.

Sec. GooDALE. I planted one-half bushel of the Harrison early

last spring, and found it to yield well, comparing favorably with

Gleason and Garnet Chili. Twelve hills weighed forty-six pounds.
No appearance of rot.

Mr. Griffix. I never raised the " Harrison" potato until this

year. I planted an acre with the same treatment as the "Oronos."

They did not yield so well, nor were they so sizable, but were

generally sound. My " Oronos" were also very sound. I don't

think there was a barrelfuU of rotten ones in 500 bushels. The

yield of the "Harrisons" was about two-thirds that of the
" Orono."

Mr. Gilbert. I have planted the "Harrison" only this past

season, and the result has not been highly satisfactory. I cannot

say they are exempt from liability to rot, for I found a very few

rotton ones; but they have one good property, and tliat is, they

are as white as white can be, outside and in. Their quality as a

table potato at the present time is not very satisfactory; what jt

may be later in the season I do not know. I have found that very

fre(piently the best potatoes for spring use are not the best in the

fall of the year.
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In reference to its productiveness, it stands very well indeed,

althoug-h this season, particularly in our part of the State, has not

been a good one to test a late variety, from the fact that we had a

very severe drought at the time the potato was setting, and the

rains did not come on early enough to give the growth that we
obtained from the early varieties. I think there is no doubt but

what it will be a very productive potato, but I fear that, notwith-

standing it is a large sort, there will be many small ones.

Question. Did yours blossom ?

Mr. Gilbert. They did, but not very fully. In fact, that was
the case this year with most kinds of potatoes.

Mr. — . My " Oronos " were white for three weeks.

Sec. GooDALE. I know of no potato that is making more stir

than the "
Early Rose." It is generally admitted to be produc-

tive and of good quality. I have heard, only occasionally, with

regard to its freedom from, or liability to rot. If there are any
here who can give us information upon that point, I would be

glad to hear it.

Mr. CoMiNS. I will state my experience. At the time of dig-

ging, I found but one rotten potato. They were put in a dry
cellar, with good ventilation. After they had been there two

weeks, I found they were going to decay fast. I picked out three

very large potatoes decayed from a basket, and I formed the opinion
that if I had a hundred bushels in the bin, and they had com-
menced to rot in the manner that this basket had, they would

very soon all rot.

The president of our agricultural society brought a few to the

county show, and told me that from three potatoes he obtained

about 120 pounds, "but," said he, "I had to pick over nearly all

to get these samples," which were about a peck.
Mr. King. A neighbor procured one pound of "

Early Rose "

last spring. I saw them growing, and saw them dug. He said

he obtained 204 pounds, the greatest yield I ever heard of. There
were some rotten at digging time. He dug quite early, intending
to carry a portion of them to the State Fair

;
but before Fair time

arrived, the rot had got into them so that he was discouraged from

taking them.

Mr. Norton, of Franklin. I procured an "Early Rose" potato
last fall, and planted it this spring, without any dressing, on land

that had not been dressed for three years. From that potato I

29
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obtained fifty pounds, and they are all sound and fit for the table

now. They are of even size, not over-large nor very small.

Mr. Emery, of Bangor. As I stated this morning, I planted

three "
Early Rose" potatoes, and raised two bushels. They were

planted about the first of June, and harvested the third of Septem-

ber, entirely ripe. There was no appearance of rot then. They
were immediately put into a barrel, in the cellar. I saw them last

a fortnight ago to-day. I did not turn them out, but there was no

appearance of rot on the surface. A few of the Early Rose were

planted later, and not dug until after the rains and excessive heat,

and these showed signs of rot when dug.

Mr. CoMiNS. Excessively hot weather induces rot, whether

they are dug or not
;
that is, if they are dug and put into cellars,

and not protected from the heat. If they lie in a pile they will

heat, and that induces the rot.

J. P. Putnam, of Iloulton. I would like to inquire of Mr. Comins

if he has ever covered his potatoes with dry sand to keep them

:irom rotting ?

Mr. Comins. I never have. I have sprinkled air-slacked lime

jfeeiween them, but I have never tried dry sand.

Mr. Putnam. When I put my beets, carrots, turnips, and pota-

toes in the cellar in the fall, for table use, I put them in barrels,

and fill the barrels with dry sand. I kept turnips this fall, into

September, and they were so handsome that when I carried some

to the hotel they thought 1 had just dug them.

Secretary Goodale. There was a potato exhibited at the last

session of the Board at Augusta, which excited considerable atten-

tion, called the " General Grant." I had a few, and planted them

side.by side with the "Early Rose," with the same soil, manure,

and treatment, as nearly as possible. I could detect no difierencc

in.the carliness between that and the "
Early Rose," although they

were very difl'erent in appearance. I could hardly toll which to

choose for quality ; they were both first rate. I see what I sup-

pose to be the same potato on the table, under difl'erent names.

Some have it marked "
Early," some without a name

;
others have

it
" Vermont Early." I have seen no one who has raised it who

does not speak in the highest terms of its quality ;
and I would be

glad to know what is its true history and proper name, and any-

thing else- of interest connected with it.

Mr. GoMiNS. It has been cultivated in my vicinity for seven or

eight years. A brother of mine brought it from Vermont, because
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it was recommended very highly as an early potato. From that

seed they have been propagated extensively through my vicinity

under the name of "Vermont Early." It is a little earlier than

the old "Early Blues" were when we could raise them
;
and they

are good, I may say first rate, for eating, and as soon as they get
a tolerably fair growth ; you do not have to wait, as you do with

some other varieties, for them to ripen. But they yield rather

moderately.

Secretary GooDALE. Is that the same potato as the "General
Grant ?"

Mr. CoMiNs. I am not sufficiently versed in potatoology to deter-

mine
;
but if I had found that potato among my "Vermont Earlies"

I should have had no hesitation is saying that it belonged there.

The President. What is their liability to rot ?

Mr. CoMiNs. I have not noticed a rotton one among mine this

year. I raise but few, supposing they would not go well as a ship-

ping potato, and they are not so prolific as some others. I raise

them only for early use, but some raise them to eat during the

winter.

The President. It might be well to discuss farther the best

method of preserving potatoes.

Hon. J. H. EicE, of Bangor. I know well the importance of

this question to the people of Maine, and wish it were in my
power to say something that might throw light upon it. I rise

simply to repeat a brief conversation I had a few moments ago
with Mr. G. P. Sewall, of Oldtown, touching this point. He said,

"For the last ten years I have not had a peck of rotten potatoes
in my cellar." His method is this : he digs his potatoes at the

usual time, say the last of September, and deposits them in rows
about twenty feet long, piling them up like an inverted V, and

covering them with earth. He puts first the vines, and then

boards upon them, not to keep the rain out, for he says the wet
is no injury, but simply to keep the rain from washing the earth

off. He lets them remain there until the ground crusts over with

frost—say until the 10th or 15th of November,—then breaks the

frozen crust, and takes out the potatoes. They come out in fine

order, and if there is a rotten potato among them it is very easy
to detect it

;
he then puts them in the cellar, and never has any

rot after that. This is the method of preserving sweet potatoes
at the south. They never put them in a cellar. They do not

cover them very deeply, because the frosts are not severe.
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Mr. CoMiNS. No doubt, that will preserve potatoes, or any-

other kind of roots
;
but the question is, can we afford to dig

them twice ? One year, after I got all my potatoes into my bin,

I covered them with turf, and let it remain there until spring.

My potatoes were first-rate, just as good in the spring as when
first dug in the fall.

Mr. Gilbert. One or two points were raised this forenoon to

which I wish briefly to refer. One was, the quantity of seed.

Almost every gentleman who spoke thought he was disagreeing
with me very widely, while I thought he was coming quite near to

my ideas. I stated some general facts in reference to the potato,

and I believe if j^ou pursue the subject, you will admit them to be

facts. Those general facts were, that the seed end of a potato

was liable to produce more small potatoes than the butt end, and

that a small potato was liable to produce a small crop of small

potatoes. These, I say, are established facts
;
and my reason for

saying so is, that all the comparative experiments made and re-

ported to this Board for several years past, as well as experiments

reported through the public journals, have proved the same thing

in reference to seed, and that is, that a large amount of seed,

other things being equal, will produce the best crop per acre, over

and above the amount of seed used. But there should not be any

larger number of stalks in the hill than there would be if a small

amount of seed was used
; or, at least, there should be no more

than the desirable number.

With regard to another point. As a matter of theory, I ex-

pressed the opinion that there was a certain amount of nutriment

obtained by the young plant from the parent seed. That was

stoutly disputed by some. Now, in order to obtain striking re-

sults, we should experiment in widely different directions. If you
wish to test that point, try this experiment : After the potato has

sprouted, and the plant begun to grow, separate that plant from

the parent seed with a penknife, being careful to preserve all the

roots, set it out in a good field, and treat it in the ordinary man-

ner of common field culture, and see what the result will be. The

fact is, it will hardly have life enough to grow. What is the rea-

son ? Because it docs not receive any support from the parent

seed. If tlio plant i^ set in a hot bed or rich garden, as is the

practice with the celebrated propagators to whom I referred, it

will grow and produce a large yield ;
but put it into our fields,
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under ordinary culture, and it will hardly sustain itself through
the season.

Mr. Luce, The gentleman says that by using a large amount

of seed you will get an increased yield, more than enough to pay
for the expense of the seed. I wish to ask him this question :

Shall we get enough more to payfor the extra amount of seed,

and for the labor in thinning the stalks down to two, three or four ?

Mr. Gilbert. I think so, decidedly, but my answer is only a

matter of judgment. It is not exactly established just how much

you would receive.

Secretary Goodale. A good deal having been said on light or

heavy seeding, both pro and con, I would like to add a word. It

might be expected from analogy that the tubers would yield, not

what may be so properly called fertilizing matter, as valuable nour-

ishment to the young plants ;
and furnish it too at that period of

its life when it would accomplish the best and largest results; that

is, before it is strong enough to forage upon the soil for its own

support. We know that milk is provided by nature for the wants

of the young of all mammiferous animals, and that sugar is an im-

portant nutritive constituent of the milk. We know also, that a

great many kinds of young plants are nursed on sugar contained

in the seeds, or, if not on ready formed sugar, yet upon sugar fur-

nished by the conversion of starch into sugar, which change always

takes place in the process of germination. It is the same change
which takes place in the process of malting barley. In this case

it is effected by subjecting the grain to the combined action of heat

and moisture, causing growth to begin, and then nipping that

growth as soon as the change is effected. The sugar thus made is

"switched off" from the young barley plants and run into beer

barrels, or into whiskey. Now, in every seed containing starch,

and I am not sure that any are wholly destitute, and some, like the

grains and horse-chestnuts, contain a good deal, this change takes

place at the commencement of growth. The starch of the potato,

when growth begins, undergoes the same conversion into sugar,

and it serves the same function ; it nurses the young plant.

If you please, you may induce the same conversion into sugar

by artificial means, and when obtained you may induce farther

changes and convert the sugar first into whiskey and next

into vinegar. You are all familiar with the fact of this change

taking place, whether all apprehend the scientific nature of that

change or not. Who has not observed, that towards spring the
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potato loses "mealiness," and gains in "waxincss" of texture and

sweetness of taste ? This is entirely due to the beginning of the

chemical change in its constituents referred to. How much potato
starch one can economically give, to be thus converted into nursery

pap for the young plants, is one of those problems of practice so

frequently arising in the farmer's path, which must be variably

answered, according to circumstances. You can afford more when

potatoes bring half a dollar, than when they command a dollar a

bushel.

But when I look over the results of that very elaborate and

extensive series of experiments conducted by Mr. George Maw,
and republished in our report for last year, and find them pointing
with such uniformity and emphasis in one direction, and when I

find that these results are precisely what analogy teaches us to

expect, I can hardly more doubt the usefulness of the tuber as a

nurse to the young plant, than 1 can doubt regarding a mathemati-

cal certainty. It "stands to reason," as we say, that a well nursed

infant is more likely to thrive than one whose needs are only par-

tially supplied ;
and the same is equally true of a young potato

plant.

The debate here terminated, and Hon. James Dunning, of Bangor,
moved a vote of thanks to the Board of Agriculture.

Col. Henry Littlk, of Bangor, Before putting the question on

the motion, I desire to say that I have been very much interested

in these discussions, and although eighty-one years old, I have got
some new ideas. I recollect well how we lived and what imple-

ments we used, seventy years ago and upwards. They were very
rude. The shovels were of wood, lined with a little iron. The

scythes were hammered out by the blacksmith. The hay forks and

the scythe snaths were cut in the woods
;
and everything else was

of a similar character. I recollect too, when tlicrc was not a

grafted orchard much nearer than Boston. There were then no horti-

cultural or agricultural societies. How different it is now 1 I see

great advances made even within the limited period of twelve

years, which have elapsed since I had the honor of being a mem-

ber of this Board. I thank the Lord that I have lived to see these

improvements.
The question was then put on the motion for a vote of thanks to

the Board, and it was carried.

The President of the Board, Mr. Wasson, then made the closing

remarks, as follows :
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Gentlemen of the Board of AgricuUure and of the Farmers' Con-

vention—Our labors for this session have now closed, and as the

mouth-piece of the Board of Agi-iculture, permit me to say, in

response to the vote of thanks which has been tendered us, that it

is something new in the history of the Board of Agriculture.

For eleven years it has been my fortune to be a member of this

Board. There are but two upon it whose term of office has

exceeded my own. I look back and see how it was wlien our

labors had closed—labors of love, for they were performed, as they

are still, without remuneration. I feel that the vote just passed is

an incentive to labor such as we have not before had. I see other

changes. I remember when our lectures and discussions were first

compiled by the Secretary, and being published by the State were

placed in our hands for gratuitous distribution, that we almost had

to coax some farmers to take the volumes and read them. But

now, although printed in larger numbers, the demand is greatly

beyond the supply. This shows that there has been awakened

among the farmers of Maine, whether we have been instrumental

in it or not, a spirit of inquiry that did not before exist, and we
believe that spirit of inquiry to be growing, and will grow more

and more every year. We came together to meet the farmers of

the State, not to talk to them, but to talk with them
;
to take up

questions of importance, and advise with them and they with us,

how best we might improve the agriculture of our State, and

advance the interests of our farmers. Let me, as the presiding

oflficer of this Board, tender to those gentlemen who have met us

our most hearty thanks. Their simple presence, whether they

have participated in the discussions or not, has been a great

encouragement. We believe that the more a man knows, the more

he can do. The more we can educate the farmer and induce him

to put mind into his work, the more successful will he be. This is

the primary work of the Board. In closing, then, I would say, in

behalf of the Board, to those who have met with us, we tender

you our hearty thanks.

The Board then finally adjourned.
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CLOVER AS A FERTILIZER.

Notwitlistanding the present report is already larger than usual,

I do not feel warranted in delaying for a year to present to the

farmers of Maine the important information contained in the fol-

lowing paper from the Journal of the Eoyal Agricultural Society
of England.

If it be a demonstrated fact, as appears from the results of Dr.

Voelcker's investigations, that we have at command a fertilizing

agency so cheap and easy as the culture of clover, whereby we
can supply our soils, to a good extent, with what has hitherto

been the scarcest and dearest of manurial elements, (namely,
available nitrogen,) the importance of the fact can scarcely be

over-estimated
;
and its extensive introduction for this inirpose

may mark an important era in the history of agriculture in our

State.

The use of clover as a fertilizing agency is no novelty. It has

been long and successfully employed not only in foreign lands but

in our own country, especially in Onondaga county, N. Y. (See

last years' report, page 132, 153.) But the results have often

been attributed to some peculiar fitness for particular soils where

success attends its use. I deem Dr. Voelcker's investigations

especially valuable because they enable us to see, by the light of

science, and thus to comprehend and to realize how and to what

degree, and without limitation to special localities, this agency

may be usefully employed by ourselves on our own farms.

There is no doubt that clover has been, unintentionally, used as

a fertilizing agency by the farmers of Maine to an extent which

themselves are quite unconscious of. In the progress of agricul-

ture it is a common occurrence for practice to*be ahead of science

in point of time. The experiments and observation of practical

men often enable them to adopt methods which may be, properly

enough, called empirical, but which, at the same time, are based

on fa(^s of nature, on true principles, and are, therefore, excellent

and successful methods. And the farmer does well to follow such

methods, although science may not be able to explain the princi-

ples which govern the results. But when, at length, science

grasps the facts, and can explain and set forth tlie principles, she
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is able also to show how the same principles may guide in other paths,

and to other methods, with equal safety and equal success.

No practice is more universal among us than the sowing of

clover with grass seeds. It came to be extensively adopted
because it was found to be successful practice. It was not done

because of a general conviction that the clover manured the grass.

But a failure to comprehend the reason did not affect the result.

Without the knowledge of the farmer, the clover does, in fact, so

enrich the soil that he obtains larger crops of Timothy and red top
than he could get without it, and the clover fodder besides.

The requirements of grass, so far as manure is concerned, are

so nearly identical with those of wheat, that if a farmer has land

capable of yielding good crops of grass, he may be almost as sure,

other conditions being equally favorable, of being able to harvest

from it good crops of wheat.

On the Causes of the Benefits of Clover as a Preparatory Crop

FOR Wheat. By Dr. Augustus Voelcker, Chemist to the Royal

Agricultural Society of England.*

Agricultural chemists inform us, that in order to maintain the

productive powers of the land unimpaired, we must restore to it

the phosphoric acid, potash, nitrogen, and other substances which
enter into the composition of our farm-crops ;

the constant removal

of organic and inoi'ganic soil-constituents by the crops usually
sold off the farm leading, as is well known, to more or less rapid
deterioration and gradual exhaustion of the land. Even the best

wheat-soils of this and other countries become more and more

impoverished, and sustain a loss of wheat-yielding power, when
corn crops are grown in too rapid succession without manure.

Hence the universal practice of manuring, and that also of con-

suming oil-cake, corn, and similar purchased food on land naturally

poor, or partially exhausted by previous cropping.

Whilst, however, it holds good as a general rule that no soil can

be cropped for any length of time without gradually becoming
more and more infertile, if no manure be applied to it, or if the

fertilizing elements removed by the crops grown thereon be not

by some means or other restored, it is nevertheless a fact that

after a heavy crop of clover carried off as hay, the land, far from

being less fertile than before, is peculiarly well adapted, even

* It may be proper to say that, having noticed several errors in the paper as originally

published in England, a doubt arose whether other errors, not so readily detected, might
not also have escaped the notice of the proof-reader. This doubt was confirmed by a

reply to a note addressed to Dr. Voelcker, who kindly furnished all the corrections

necessary, and which are here incorporated into the text. s, l. g.
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without the addition of manure, to bear a good crop of wheat in

the following year, provided the season be favorable to its growth.

This fact, indeed, is so well known that many farmers justly re-

gard the growth of clover as one of the best preparatory opera-

tions whi'ch the land can undergo in order to its producing an

abundant crop of wheat in the following year. It has further

been noticed that clover mown twice leaves the land in a better

condition, as regards its wheat-producing capabilities, than when

mown once only for hay, and the second crop fed off on the land

by sheep ;
for notwithstanding that in the latter instance the fer-

tilizing elements in the clover crop are in part restored in the

sheep excrements, yet contrary to expectation, this partial resto-

ration of the elements of fertility to the land has not the effect of

producing more or better wheat in the following year than is

reaped on land from off which the whole clover crop has been

carried, and to which no manure whatever has been applied.

Again, in the opinion of several good practical agriculturists

with whom I have conversed on the subject, land whereon clover

has been grown for seed in the preceding year yields a better crop

of wheat than it does when the clover is mown twice for hay, or

even only once, and afterwards fed off by sheep. Most crops left

for seed, I need hardly observe, exhaust the land far more than

they do when they are cut down at an earlier stage of their

growth ;
hence the binding clauses in most farm leases which

compel the tenant not to grow corn crops more frequently nor to

a greater extent than stipulated. However, in the case of clover

grown for seed we have, according to the testimony of trust-

worthy witnesses, an exception to a law generally applicable to

most other crops.

Whatever may be the true explanation of the apparent anoma-

lies connected with the growth and chemical historj'- of the clover

plant, the facts just mentioned having been noticed not once or

twice only, or by a solitary observer, but repeatedly, and by num-

bers of intelligent farmers, are certainly entitled to credit; and

little wisdom, as it strikes me, is displayed by calling them into

question, because they happen to contradict the prevailing theory,

according to which a soil is said to become more or less impover-

ished in proportion to the large or small amount of organic and

mineral soil-constituents carried off in the produce.

Agricultural experiences contradicting prevailing, and it may
be, generally current theories, are, unless I am much mistaken, of
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far more commou occurrence than may be known to those who are

either naturally unobservant or unacquainted with many of the

details of farming operations. Indeed, an interesting and instruc-

tive treatise might be written on the apparent anomalies in agri-

culture, and a collection of trustworthy facts of the kind alluded

to would afford valuable hints to intelligent farmers, and suggest
matter for inquiry to chemists and others engaged in scientific

pursuits.

To me it seems inconsistent with the exercise of common sense,

and opposed alike to the whole tenor of a well-regulated mind and

the progress of scientific agriculture, to discuss agricultural mat-

ters in the dogmatic spirit too often so painfully obsei'vable when

people meet together for the discussion of subjects relating to

farm practice ;
but still more painful is the spirit which pervades

the writings of certain scientific men who are bold enough from

isolated, or even a number of analogous facts, to frame general

and invariable laws, in accordance with which they proiDOse to

regulate the profession of agriculture. That there are certain

fixed laws which determine the growth of the meanest herb and

the mightiest forest tree, no one can gainsay, but it may well be

doubted whether our corn or forage crops would remain as flour-

ishing as they at present are, if, in reference to some pretty theory,

the farmers of England suddenly threw aside their past experi-

ence, and endeavored to grow corn in accordance with a mathe-

matical formula which men may fancy they have discovered, and

by which they may suppose the development of our corn crops to

be' governed. Even great men, by taking too general, or as it is

often erringly terrned, a comprehensive view of agricultural mat-

ters, sometimes totally misrepj-esent the very law they are endeav-

oring to establish. ,

The patient investigation of many of the details, with which

those only are perfectly familiar whose daily occupation is in the

field or in the feeding-stall, is, however, often rewarded by suc-

cess. Mysteries which puzzle the minds of intelligent farmers

are cleared up, the influences which modify a general rule or prac-

tice in farming operations are clearly recognized, and by degrees

principles are established, which, assigning the benefits or disad-

vantages of a certain course of proceeding to their real cause,

must ever tend to confirm the experienced in good practice, and

afford valuable hints in guiding those inexperienced in farm man-

agement.
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Tu the course of a long residence in a purely agricultural dis-

trict I have often been struck with the remarkably healthy appear-
• ance and good yield of wheat on land from which a heavy crop of

clover hay was obtained in the preceding year. I have likewise

had frequent opportunities of observing that, as a rule, wheat

grown on part of a field whereon clover has been twice mown for

hay is better than the produce of that on the part of the same

field on which the clover has been mown only once for hay, and

afterwards fed off by sheep. These, observations, extending over

a number of years, led me to inquire into the reasons why clover

is specially well fitted to prepare laud for wheat, and in the paper

which I have now the pleasure of laying before the readers of the

Journal, I shall endeavor, as the result of my experiments on the

subject, to give an intelligible explanation of the fact that clover

is so excellent a preparatory crop for wheat as it is practically

known to be.

By those taking a superficial view of the subject, it may be

suggested that any injury likely to be caused by the removal of a

certain amount of fertilizing matter is altogether insignificant, and
' more than compensated for by the benefit which results from the

abundant growth of clover roots and the physical improvement in

the soil which takes place in their decomposition. Looking, how-

ever, more closely into the matter, it will be found that in a good

crop of clover hay a very considerable amount of both mineral

and organic substances is carried off the land, and that if the total

amount of such constituents in a crop had to be regarded exclu-

sively as the measure for determining the relative degrees in

which diflerent farm crops exhaust the land, clover would have

to be described as about the most exhausting crop in the entire

rotation.

Clover hay, on an average, and in round numbers, contains in

100 parts-
Water 17.0

Nitrogenous subi-tanccs (flesh-forming matters) 15. G

Non-nitrogenous compounds 59.9

Mineral matter (ash) 7.5

100.0

*
Containing nitrogren 2.5

The mineral portion or ash in 100 parts of clover hay consists of—
Phosphoric acid 7.5

Sulphuric acid 4.3
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Carbonic acid .' 18

Silica 3.0

Lime 30.0

Magnesia 8.5

Potash 20.0

Soda, chloride of sodium, oxido of iron, sand, loss, &o 8.7

100.0

Let US suppose the land to have yielded four tons of clover hay

per acre. According to the preceding data we find that such a

crop includes 224 lbs. of nitrogen, equal to 272 lbs. of ammonia,
and 672 lbs. of mineral matter or ash constituents.

In 672 lbs. of clover ash we find—
Phosphoric acid 5 1 ^ lbs.

Sulphuric acid . . 29 "

Carbonic acid 121 "

Silica 20 "

Lime 201 "

Magnesia 57 "

Potash 134^
"

Soda, chloride of sodium, oxide of iron, saud, Ac 58 "

672 lbs.

Four tons of clover hay, the produce of one acre, thus contain

a large amount of nitrogen, and remove from the soil an enormous

quantity of mineral matters, abounding in lime and potash, and

containing also a good deal of phosphoric acid.

Leaving for a moment the question untouched whether the

nitrogen contained in the clover is derived from the soil or from

the atmosphere, or partly from the one and- partly from the other,

no question can arise as to the original source from which the

mineral matters in the clover produce is "derived. In relation,

therefore, to the ash constituents, clover must be regarded as one

of the most exhausting crops usually cultivated in this country.

This appears strikingly to be the case when we compare the pre-

ceding figures with the quantity of mineral matters which an

average crop of wheat removes from an acre of land.

The grain and straw of wheat contain, in round numbers, in 100

parts :

Grain of Wheat. Straw.

Water 15.0 16.0

*Nitrogenou3 substances (flesh-forming matters) ....11.1 4.0

Non-nitrogenous substances 72.2 74.9

Mineral matter (ash) 1.7 5.1

100.0 100.0

*
Containing nitrogen 1.78 .64
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The ash of wheat contains in 100 parts :

Grain. Straw.

Phosphoric acid 50.0 5.0

Sulphuric acid 0.5 2.7

Carbonic acid 0.0 0.0

Silica 2.5 67.0

Lime 3.5 5.5

Magnesia 11.5 2.0

Potash 30.0 13.0

Soda, chloride of sodium, oxide of iron, sand, (fee. . . 2.0 4.8

100.0 100.0
V

The mean produce of wheat per acre may be estimated at 25

bushels, which, at 60 lbs. per bushel, gives 1,500 lbs.
;
and as the

weight of the straw is generally twice that of the grain, its pro-

duce will be 3,000 lbs. According, therefore, to the preceding

data, there will be carried away from the soil :

In 1,500 lbs of the grain 25 lbs. of mineral food (in round numbers)

In 3,000 lbs. of the straw 150 " " " "

Total 175 lbs.

On the average of the analyses, it will be found that the com-

position of these 1Y5 lbs. is as follows :

In the grain. In the straw. Total.

Phosphoric acid 12.5 lbs 7.5 lbs 20.0 lbs.

Sulphuric acid 0.1 " 4.0 " 4.1 "

Carbonic acid 0.0" 0.0" 0.0"
Silica 0.6 " 100.5 " 101.1 "

Lime 0.9 " 8.2 " 9.1 "

Magnesia 2.9 " 3.0 " 5.9 "

Potash 7.5 " 19.5 " 27.0 "

Soda, chloride of sodium, oxide ) " " >-><« 7 8"
of iron, sand, itc 3

25 lbs. 150 lbs. 175 lbs.

The total quantity of ash constituents carried off the land in an

average crop of wlieat thus amounts to only 175 lbs. per acre,

whilst a good crop of clover removes as much as 672 lbs.

Nearly two-thirds of the total amount of mineral in the grain

and straw of one acre of wheat consists of silica, of which there

is an ample supply in almost every soil. The restoration of silica,

therefore, need not trouble us in any way, especially as there is

not a single instance on record proving that silica, even in a solu-

ble condition, has ever been applied to land with the slightest

advantage to corn or grass crops, which are rich in silica, and

which, for this reason, may be assumed to be particularly grateful
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for a supply of it in a soluble state. Silica, indeed, if at all capa-
ble of producing a beneficial efi'ect, ought to be useful to these

crops, either by strengthening the straw or stems of graminaceous

plants, or otherwise benefiting them
;
but after deducting the

amount of silica from th'e total amount of mineral matters in the

wheat produce from one acre, only a trifling quantity of other and

more valuable fertilizing ash-constituent of plants will be left. On

comparing the relative amounts of phosphoric acid and potash in

an average crop of wheat and a good crop of clover hay, it will be

seen that one acre of clover hay contains as much phosphoric acid

as two and a half acres of wheat, and as much potash as the pro-
duce from five acres of the same crop. Clover thus unquestionably
removes from the land very much more mineral matter than is done

by wheat
;
clover carries ofi' the land at least three times as much

of the more valuable mineral constituents as that abstracted by the

wheat. Wheat notwithstanding succeeds remarkably well after

clover. .

Four tons of clover hay, or the produce of an acre, contains as

already stated, 224 pounds of nitrogen, or calculated as ammonia,
272 pounds.

Assuming the grain of wheat to furnish 1.18 per cent, of nitro-

gen, and wheat straw .64 per cent., and assuming also that 1500

pounds of corn and 3000 pounds of straw represent the average

produce per acre, there will be in the grain of wheat per acre 26.7

pounds of nitrogen, and in the straw 19.2 pounds, or in both to-

gether 46 pounds of nitrogen ;
in round numbers, equal to about

55 pounds of ammonia, which is only about one-fifth the quantity
of nitrogen in the produce of an acre of clover. Wheat, it is well

known, is specially benefited by the application of nitrogenous

manures, and as clover carries off" so large a quantity of nitrogen,
it is natural to expect the yield of wheat after clover to fall short

of what the land might be presumed to produce without manure
before a crop of clover was taken from it. Experience, however,
has proved the fallacy of this presumption, for the result is exactly
the opposite, inasmuch as a better and heavier crop of wheat is

produced than without the intercalation of clover. What, it may
be asked, is the explanation of this apparent anomaly?

In taking up this inquiry I was led to pass in review the cele-

brated and higlily important experiments undertaken by Mr. Lawes
and Dr. Gilbert, on the continued growth of wheat on the same
soil for a long succession of years, and to examine likewise care-



464 BOARD OF AGRICULTURE.

fully many points to which attention is drawn by the same authors

in their memoirs on the growth of red clover by difi'erent manures,

and on the Lois Weedon plan of growing wheat. Abundant and

most convincing evidence is supplied by these indefatigable experi-

menters that the wheat-producing powers 6f a soil are not increased

in any sensible degree by the liberal supply of all the mineral mat-

ters which enter into the composition of the ash of wheat, and that

the abstraction of these mineral matters from the soil, in very much

larger proportions than possibly can take place under ordinary

cultivation, in no wise aflects the yield of wheat, provided there

be at the same time a liberal supply of available nitrogen within

the soil itself. The amount of the latter, therefore, is regarded by
Messrs. Lawes and Gilbert as the measure of the increased pro-

duce of grain which a soil furnishes.

In conformity with these views the farmer, when he wishes to

increase the yield of his wheat, finds it to his advantage to have

recourse to ammoniacal or other nitrogenous manures, and depends
more or less entirely upon the soil for the supply of the necessary

mineral or asli-constituents of wheat, having found such a supply

to be amply sufficient for his requirements. As far, therefore, as

the removal from the soil of a large amount of mineral 'soil con-

stituents by the clover crop is concerned, the fact viewed in the

light of the Rothamsted experiments, becomes at once intelligible;

for notwithstanding the abstraction of over 600 pounds of mineral

matter by a crop of clover, the succeeding wheat crop does not

suffer. Inasmuch, however, as we have seen that not only much

mineral matter is carried off the land in a crop of clover, but also

much nitrogen, we might, in the absence of direct evidence to the

contrary, be led to suspect that wheat after clover would not be a

good crop ;
whereas the result is exactly the reverse.

•It is worthy of notice, that nitrogenous manures which have

such a marked and beneficial effect upon wheat do no good, but in

certain combinations, in some seasons, do positive harm to clover.

Thus Messrs. Lawes and Gilbert, in a series of experiments on the

growth of rod clover by different manures, obtained 14 tons of

fresh green produce, equal to about 3| tons of clover hay from the

unmanured portion of tlie experimental field
;
and where sulphates

of potash, soda, and magnesia, or sulphate of potash and superphos-

phate of lime were employed, 17 to 18 tons (equal to from about

4^ to nearly 5 tons of hay) were obtained. When salts of ammo-

nia were added to the mineral manures, the produce of clover hay
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was, upon the wliolc, less than where the mineral manures were

used alone. The wheat grown after the clover on the unmanured

plot gave, however, 29| bushels of corn, whilst in the adjoining

field, where wheat was grown after wheat without manure, only

15J bushels of corn per acre were obtained. Messrs. Lawes and

Gilbert notice especially that in the clover crop of the preceding

year very much larger quantities both of minei'al matters and of

nitrogen, were taken from the land than were removed in the

unmanured wheat crop in the same year, in the adjoining field.

Notwithstanding this, the soil from which the clover had been

taken was in a condition to jacld 14 bushels more wheat per acre

than that upon which wheat had been previously grown ;
the yield

of wheat after clover, in these expoi-iments, being fully equal to

that in another field, where very large quantities of manure were

used.

Taking all these circumstances into account, is there not pre-

sumptive evidence that notwithstanding the removal of a large

amount of nitrogen in the clover hay, an abundant store of avail-

able nitrogen is leit in the soil, and also that in its relations towards

nitrogen in the soil clover difiers essentially from wheat ? The

results of our experience in the growth of the two crops appear to

indicate that whereas the growth of the wheat rapidly exhausts

the land of its available uiti'ogen, that of clover, on the contrary,

tends somehow or other to accumulate nitrogen within the soil

itself. If this can be shown to be the case, an intelligible explan-

ation of the fact that clover is so useful as a preparatory crop for

wheat will be found in the circumstance that during the growth of

clover, nitrogenous food, for which wheat is particularly grateful,

is either stored up or rendered available in the soil.

An explanation, however plausible, can hardly be acceiDted as

correct, if based mainly on data which, although highly probable,

are not proved to be based on fact. In chemical inquiries espe-

cially, nothing must be taken for granted that has not been proved

by direct experiment. The following questions naturally suggest
themselves in reference to this subject : What is the amount of

nitrogen in soils of different characters ? What is the amount,

more particularly after "^ good and after an indifferent crop of

clover ? Why is the amount of nitrogen in soils larger after clover

than after wheat and other crops ? Is the nitrogen present in a

condition in which it is available and useful to wheat ? and lastly,

30
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Are there any other circumstances, apart from the supply of nitro-

genous matter in the soil, which help to account for the beneficial

effects of clover as a preparatory crop for wheat ?

In order to throw some light on these questions, and, if possible,

to give distinct answers to at least some of them, I, years ago,
when residing at Cirencester, began a series of experiments, and

more recently I have been fortunate enough to obtain the co-opera-
tion of Mr. Robert Vallentine, of Leighton Buzzard, who kindly
undertook to supply me with materials for my analyses.

My first experiments were made on a thin calcareous clay soil,

resting on oolitic limestone, and producing generally a fair crop of

red clover. The clover-field formed the slope of a rather steep

hillock, and varied much in depth. At the top of the hill the soil

became very stony at a depth of four inches, so that it could only
with difficulty be excavated to a depth of six inches, when the bare

limestone rock made its appearance. At the bottom of the field

the soil was much deeper, and the clover stronger than at the

upper part. On the brow of the hill, where the clover appeared
to be strong, a square yard was measured out

;
and at a little dis-

tance off, where the clover was very bad, a second square yard
was measured

;
in both plots the soil being taken up to a depth of

six inches. The soil where the clover was good may be distin-

guished from the other by being marked as No. 1, and that where

it was bad as No. 2.

Glover Soil No. 1, (Good Glover.)

The roots having first been shaken out to free them as much as

possible from soil, were then washed once or twice with cold dis-

tilled water, and after having been dried for a little while in the

sun, were weighed, when the square yard produced 1 lb. 10| oz.

of cleaned clover roots in an air-dry state; an acre of land, or 4840

square yards, accordingly yielded, in a depth of six inches, 3.44

tons, or 3J tons in round numbers, of clover roots.

Ftilly dried in a water-bath, the roots were, found to contain

altogether 44.C7 per cent, of water, and on being burnt in a plati-

num capsule yielded 6.089 of ash. A portion of the dried, finely

powdered, and well-mixed roots was burned with soda-lime in a

combustion-tube, and the nitrogen contained in the roots otherwise

determined in the usual way. Accordingly, the following is the

general composition of the roots from soil No. 1 :
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Water 44.675

*Organic matter 49.236

Mineral matter 6.089

100.000

*Containing nitrogen 1.297

Equal to ammonia 1.575

Assuming the whole field to have produced 3| tons of clover-

roots per acre, there will be 99.636 pounds, or in round numbers

100 pounds of nitrogen in the clover roots from one acre
;
or about

twice as much nitrogen as is present in the average produce of an

acre of wheat.

The soil which had been separated from the roots was passed

through a sieve to deprive it of any stones it might contain. It

was then partially dried, and the nitrogen in it determined in the

usual manner by combustion with soda-lime, when it yielded .313

per cent, of nitrogen, equal to .38 of ammonia, in one combustion;

and .373 per cent, of nitrogen, equal to .46 of ammonia, in a second

determination.

That the reader may have some idea of the character of this soil,

it may be stated that it was further submitted to a general analysis,

according to which it was found to have the following composition :

General Composition of Soil No. I, (Good Glover.)

Moisture 18.73

*Organic matter 9.72

Oxides of iron and alumina 13.24

Carbonate of lime 8.82

Magnesia, alkalies, &a 1.72

Insoluble siliceous matter (chiefly clay) 47.77

100.00

*Containing nitrogen 313

Equal to ammonia 380

The second square yard from the brow of the soil where the

clover was bad produced 13 ounces of air-dry and partially clean

roots, or 1.75 tons per acre. On analysis they were found to have

the following composition :

Glover roots, No. II, (Bad Glover.)
Water 55.732

Organic matter 39.408

Mineral matter (ash) 4.860

100.000

Containing nitrogen 792

Equal to ammonia 901
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The roots on the spot where the clover was very bad, yielded only

31 pounds of nitrogen per acre, or scarcely one-third of the quantity

which was obtained from the roots where the clover was good.

The soil from the second square yard on analysis was found,

when freed from stones by sifting, to contain in 100 parts :

Composition of Soil, No. II, {Bad Glover.)
Water 17.24

^Organic tnattor 9-64

Oxides of iron and alumina 11.89

Carbonate of lime 14.50

Magnesia, alkalies, &c 1-53

Insoluble siliceous matter , 45. 20

100.00
2nd determination.

*Containing nitrogen .306 380

Equal to ammonia 3f 470

Both portions of the clover soil thus contained about the same

percentage of organic matter, and yielded nearly the same amount

of nitrogen.

In addition, however, to the nitrogen in the clover roots, a good

deal of nitrogen, in the shape of root-fibres, decayed leaves, and

similar organic matters, was disseminated throughout the fine soil

in which it occurred, and from which it could not be separated ;

but unfortunately I neglected to weigh the soil from a square yard,

and am therefore unable to state how much nitrogen per acre was

present in the shape of small root-fibres and other organic matters.

Approximately, the quantity might be obtained by calculation;

but as the actual weight of cultivated soils varies greatly, I abstain

from making such a calculation, even though it might be done with

propriety, as I took care in the following season to weigh the soil

different parts of the same field.

Before mentioning the details of the experiments made in the

next season, I will here give the composition of the ash of the

partially cleaned clover roots:

Composition of Ash of Clover-roots (partialbj cleaned.)

Oxide of iron and alumina 11.73

Lime 18.49

Magnesia • 3.03

'

Potash 6.88

Soda 1-93

Phosphoric acid 3.G1

Sulphuric acid 2.24

Soluble silica 19.01

Insoluble siliceous matter 24.83

Carbonic acid, chlorine, anJ loss 8.25

100.00
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This ash was obtained from clover roots, which yielded when

perfectly dry, in round numbers, 8 per cent, of ash. Clover roots

washed quite clean, and separated from all soil, yield about 5 per

cent, of ash
;
but it is extremely difficult to clean a large quantity

of fibrous roots from all dirt, and the preceding analysis distinctly

shows that the ash of the clover roots analyzed by &e was me-

chanically mixed with a good deal of fine soil, for oxide of iron

and alumina and insoluble siliceous matter in any quantity are not

normal constituents of plant ashes. Making allowance for soil

contamination, the ash of clover roots, it will be noticed, contains

much lime and potash, as well as an appreciable amount of phos-

phoric and sulphuric acid. On the decay of the clover roots, these

and other mineral fertilizing matters are left in the surface-soil in

a readily available condition and in considerable proportions when

the clover stands well. Although a crop of clover removes much

mineral matter from the soil, it must be borne in mind that its

roots extract from the land soluble mineral fertilizing matters,

which, on the depay of the roots, remain in the land in a prepared

and more readily available form than that in which they originally

occur. The benefits arising to wheat from the growth of clover

may thus be due partly to this preparation and concentration of

mineral food in the surface-soil.

The clover on the hill-side field on the whole turned out a very

good crop ;
and as the plant stood the winter well, and this field

was left another season in clover without being plowed up, I

availed myself of the opportunity of making, during the following

season, a number of experiments similar to those of the preceding

year. This time, however, I selected for examination a square

yard of soil from a spot on the brow of the hill where the clover

was thin and the soil itself stony at a depth of four inches
;
and

another plot of one square yard at the bottom of the hill, from a

place where the clover was stronger than that on the brow of the

hill, and the soil at a depth of six inches contained no large stones.

Soil No. 1 (Clover thin), on the Brow of the Mil.

The roots in a square yard, six inches deep, when picked out by

hand and cleaned as much as possible, weighed in their natural

state 2 lbs. 11 oz.
;
and when dried on the top of a water-bath, for

the purpose of getting them brittle and fit for reduction into fine

powder, 1 lb. 12 oz. 31 grains. In this state they were submitted

as before to analysis, when they yielded in 100 parts :
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Composition of Glover Roots, No. I, (from brow of the hill.)

Moisture 4.34

*Organic matter 26.53

Mineral matter. 69.13

100.00

*Containing nitrogen 816

Equal to ammonia 991

According" to these data an acre of land will yield 3 tons 12

cwts. of nearly dry clover roots, and in this quantity there will

be about 66 lbs. of nitrogen.

The whole of the soil from which the roots had been picked out

was passed through a half-inch sieve. The stones left in the

sieve weighed 141 lbs.
;
the soil which passed through weighing

218 lbs.

The soil was next dried by artificial heat, when the 218 lbs.

became reduced to 185.487 lbs.

In this partially dried state it contained :

Moisture 4.21

*Organic matter 9.78

fMineral matter 86.01

100.00

*Containing nitrogen ^ 391

Equal to ammonia

flncluding phosphoric acid 264

I also determined the phosphoric acid in the ash of the clover

roots. Calculated for the roots in a nearly dry state, the phos-

phoric acid amounts to .287 per cent.

An acre of soil, according to the data furnished by the six

inches on the spot where the clover was thin, produced the follow-

ing quantity of nitrogen :

Ton cwts. lbs.

In the fine soil 1 11 33

In the clover roots 66

Total quantity of nitrogen per acre 1 11 99

The organic matter in an acre of this soil, which cannot be

picked out by hand, it will be seen, contains.an enormous quantity

of nitrogen ;
and although probably the greater part of the roots

and other remains from the clover crop may not be decomposed so

thoroughly as to yield nitrogenous food to the succeeding wheat

crop, it can scarcely be doubted that a considerable quantity ol

nitrogen will become available by the time the wheat is sown, and

that one of the chief reasons why clover benefits the succeeding
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wheat crop is to be found in the abundant supply of available

nitrogenous food furnished by the decaying clover roots and leaves.

Clover Soil No. 2, from the Bottom of the Hill, (Good Clover.)

A square yard of the soil from the bottom of the hill, where the

clover was stronger than on the brow of the hill, produced 2 lbs.

8 oz. of fresh clover roots, or 1 lb. 11 oz. 4*7 grains of partially

dried roots, 61 lbs. 9 oz. of limestones, and 239.96 lbs. of nearly

dry soil.

The partially dried roots contained :

Moisture 5.06

*0rganic matter 31.94

Mineral matter 63.00

100.00

*Containing nitrogen 804

An acre of this soil, six inches deep, produced 3 tons Y cwts.

65 lbs. of clover roots, containing 61 lbs. of nitrogen ;
that is,

there was very nearly the same quantity of roots and nitrogen in

them as that furnished in the soil from the brow of the hill.

The roots, moreover, yielded .365 per cent, of phosphoric acid,

or, calculated per acre, 27 lbs.

In the partially dried soil I found :

Moisture 4.70

*Organic matter 10.87

•f-Mineral matter 84,43

100.00

*Containing nitrogen 405

Equal to ammonia 491

tlncluding phosphoric acid .321

According to these determinations an acre of the soil from the

bottom of the hill contains—
Tons. cwts. lbs.

Nitrogen in the organic matter of the soil 2 2

" " clover roots of the soil 61

Total amount of nitrogen per acre 2 2 61

Compared with the amownt of nitrogen in the soil from the brow

of the hill, about 11 cwt. more nitrogen was obtained in the soil

and roots from the bottom of the hill where the clover was more

luxuriant.

The increased amount of nitrogen occurred in fine root-fibres

and other organic matters of the soil, and not in the coarser bits

of roots which were picked out by the hand. It may be assumed
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that the finer particles of organic matter are more readilj^ .decom-
posed than the coarser roots

;
and as there was a larger amount

of nitrogen in this than in the preceding soil, it may be expected
that the land at the bottom of the hill, after the removal of the

clover, was in a better agricultural condition for wheat than that
on the brow of the hill.

Experiments on Clover Soils from Burcott Lodge Farm, Leighton-
Buzzard.

The soils for the next experiments were kindly supplied to me
in 1866 by Mr. Robert Vallentine, of Burcott Lodge, who also
sent me some notes respecting the growth and yield of clover hay
and seed on this soil.

Foreign seed, at the rate of 12 pounds per acre, was sown with a

crop of wheat which yielded 5 quarters per acre the previous year.
The first crop of clover was cut down on the 25th of June, 1866,

and carried on June 30th. The weather was very warm from the
time of cutting till the clover was carted, the thermometer standing
at 80° Fahr. every day. The clover was turned in the swarth on
the second day after it was cut

;
on the fourth day it was turned

over and put into small heaps of about 10 pounds each
;
and on the

fifth day these were collected into larger cocks and then stacked.

The best part of an 11-acre field produced nearly three tons of

clover hay, sun-dried, per acre
;
the whole field yielding on an

average 2| tons per acre. This result was obtained by weighing
the stack three months after the clover was carted. The second

crop was cut on the 21st of August and carried on the 27th, the

weight being nearly 30 cwts. of hay per acre. Thus the two cut-

tings produced just about four tons of clover hay per acre.
'

The 11 acres were divided into two parts. About one-half was
mown for hay a second time, and the other part left for seed. The

produce of the second half of the 11-acre field was cut on the 8th

of October, and carried on the 10th. It yielded in round numbers
three cwts. of clover seed per acre, the season being very unfavor-

able for clover seed. The second crop of clover mown for hay was
rather too ripe and just beginning to show seed. /

A square foot of soil, 18 inches deep, was dug from the second

portion of the land wliich produced the clover haj'- and clover seed.

Soil from pari of ll-acre Field twice mown for Hay.

The upper six inches of soil, one foot square, contained all the

main roots of 18 strong plants ;
the next six inches only small
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root-fibres
;
and in the third section a 6-inch slice cut down at a

depth of 12 inches from the surface, no distinct fibres could be

found. The soil was almost completely saturated with rain when

it was dug up on the 13th of September, 1866 :

lbs.

The upper 6 inches of soil 1 foot square weighed 60

The second 6 " " " " 61

The third G " " " " G3

These three portions of one foot of soil, 18 inches deep, were

dried nearly completely, and weighed again ;
when the first six

inches weighed 51^ pounds; thfe second six inches, 51 lbs. 5 oz.;

and the third section, 54 lbs. 2 oz.

The first six inches contained three pounds of siliceous stones

(flints), which were rejected in preparing a sample for analysis ;

in the two remaining sections there were no large-sized stones.

The soils were pounded down and passed through a wire sieve.

The three layers of soil, dried and reduced to powder, were

mixed together, and a prepared average sample, when submitted

to analysis, yielded the following results :

Composition of Clover Soil, 18 inches deep, from part of 11-acre

field twice moivn for hay.

Soluble in Hydrochloric Acid.

Organic matter 5.86

Oxides of iron 6.83

Alumina 7.12

Carbonate of lime 2.13

Magnesia 2 01

Potash 67

Soda 08

Chloride of sodium 02

Phosphoric acid 18

Sulphuric acid 17

Insoluble in Acid.

Insoluble siliceous matter 74.61

Consisting, of :
—Alumina 4.37

Lime (in a state of silicate) 4.07

•

Magnesia 46

Potash 19

Soda 23

Silica 65.29

99.68

This soil, it will be seen, contained in appreciable quantities

not only potash and phosphoric acid, but all the elements of fer-

tility which enter into the composition of good arable land. It
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may be briefly described as a stiff clay-soil, containing a sufficiency

of lime, potash, and phosphoric acid to meet all the requirements

of the clover crop. Originally rather unproductive, it has been

much improved by deep culture
; by being smashed up into rough

clods early in autumn, and by being exposed in this state to the

crumbling effects of the air, it now yields good corn and forage

crops.

In separate portions of the three layers of soil, the proportions

of nitrogen and phosphoric acid contained in each layer of six

inches were determined and found to be as follows :

Soil dried at 212= Fahr.

1st, 6 inches. 2d, 6 inches. 3d, 6 inches.

Percentage of phosphoric acid 249 134 172

Nitrogen 1G2 092 064.

Equal to ammonia 198 112 078

In the upper six inches, as will be seen, the percentage of both

phosphoric acid and nitrogen was larger than in the two following

. layers ;
while the proportion of nitrogen in the six inches of sur-

face soil was much larger than in the next six inches
;
and in the

third section, containing no visible particles of root-fibres, only

very little nitrogen occurred.

In their natural state the three layers of soil contained—
1st, 6 inches. 2d, 6 inches. 3d, 6 inches.

Moisture 17.16 18.24 16.C2

Phosphoric acid 198 109 143

Nitrogen 134 075 053

Equal to ammonia 162 091 06-4

lbs. lbs. lbs.

Weight of 1 foot square of soil 60 61 63

Calculated per acre, the absolute weight of 1 acre of this land,

6 inches deep, weighs :

lbs.

Ist, 6 inches 2,613,600

2d,
" 2,657,160

3d,
" 2,746,280

No great error, therefore, will be made if we assume in the

subsequent calculations that 6 inches of this soil weigli 2| millions

of pounds per acre.

An acre of land, according to the preceding determinations,

contains :

Ist, 6 inches, 2d, 6 inches. 3d, 6 inches,

lbs. lbs. lbs.

Phosphoric acid 4,950 2,725 3,575

Nitrogen 3,350 1,875 1,325

Equal to ammonia 4,050 2,276 1,600
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The propoi'tion of phosphoric acid in six inches of surface soil,

it will be seen, amounted to about two-tenths per cent.; a propor-
tion of the whole soil, so small that it may appear insufficient for

the production of a good corn crop. However, when calculated

to the acre, we find that six inches of surface soil, in an acre of

land actually contains over two tons of phosphoric acid. An

average crop of wheat, assumed to be 25 bushels of grain, at 60

pounds per bushel, and 3000 pounds of straw, removes from the

land on which it is grown 20 pounds of phosphoric acid. The
clover soil, analyzed by me, consequently contains an amount of

phosphoric acid in a depth of only six inches, which is equal to

that present in 24T| average crops of wheat
;
or supposing that

by good cultivation, and in favorable seasons, the average yield of

wheat could be doubled, and 50 bushels of grain at 60 pounds a

bushel and 6000 pounds of straw could be raised, 124 of such

heavy wheat crops would contain no more phosphoric acid than

actually occurred in six inches of this clover ^oil per acre.

The mere presence of such an amount of phosphoric acid in a

soil, however, by no means proves its sufficiency for the produc-
tion of so many crops of wheat

; for, in the first place, it cannot

be shown that the whole of the phosphoric acid found by analysis

occurs in the soil in a readily available combination : and, in the

second place, it is quite certain that the root-fibres of the wheat-

plant cannot reach and pick up, so to speak, every particle of phos-

phoric acid, even supposing it to occur in the soil in a form most

conducive to "ready assimilation by the plant."
The calculation is not given in proof of a conclusion which

would be manifestly absurd, but simply as an illustration of the

enormous quantity, in an acre of soil six inches deep, of a constit-

uent of which only a fractional part of a per cent, is found in the

soil. This fractional percentage of phosphoric acid in an acre of

land six inches deep amounts to a very large quantity which may
be rendered available for the use of plants.

We have here an indication which clearly points out the pro-

priety of rendering available to plants the natural resources of the

soil in plant-food ; to draw, in fact, up the mineral wealth of the

soil by thoroughly working the land, and not leaving it unutilized

as so much dead capital.

The exact determination of phosphoric acid in a soil, it may be

observed in passing, is attended with no difficulty, if certain pre-

cautious, which it is feared are sometimes neglected by chemists,
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be taken. I will, therefore, give a brief outline of the plan
—com-

monly known to chemists as the Molybdic acid plan of determining

phosphoric acid—which yields accurate results.

Not less than 100 grains, or better 200 grains, of the dried and

finely-powdered soil are digested for an hour or thereabouts with

three or four ounces of moderately strong nitric acid. The acid

solution is then passed through a filter, and together with the

washings from the insoluble portion of the soil left on the filter is

evaporated to a small bulk
;
thus getting rid of the greater part

of the acid employed for effecting the solution. During evapora-
tion a large excess of molybdate of ammonia is added to the solu-

tion, care being taken to keep it strongly acid.

If there be much phosphoric acid in the soil, a bright yellow

precipitate, consisting of molybdic and phosphoric acid, makes its

appearance at once
;

if traces only be present, the yellow precipi-

tate appears only on the concentration of the liquid, after the great
excess of nitric acid tas been expelled by evaporation. The yellow

precipitate containing the whole of the phosphoric acid present in

the soil, molybdic acid, together with a little silica, and frequently

some oxide of iron, is thrown on a filter an(i washed with a solu-

tion of molybdate of ammonia rendered strongly acid by nitric

acid, until a drop of the washings passing through the filter ceases

to show a reaction of iron with yellow prussiate Of potash solution.

It is then 'dissolved on the filter in an excess of ammonia, and the

ammoniacal liquid precipitated with an ammoniacal solution of

sulphate of magnesia, which throws down the phosphoric acid as

phosphate of magnesia and ammonia. After standing at rest for

about twelve hours, the magnesia precipitate is collected on a small

filter and washed clean with strong ammonia-water. Together
with the phosphoric acid, traces of silica,- and generally also traces

of oxide of iron, are thrown down with the magnesia precipitate.

In order to separate these impurities the precipitate is dissolved in

a few drops of hydrochloric acid, and the acid solution carefully

evaporated to complete drj^ness. The hard, dried residue is again
made acid with muriatic acid, a little water is then added, and the

liquid passed through a small filter, on which are left insoluble

traces of the silica originally thrown down witli magnesia, A
few drops of citric acid having been added to the acid solution,

with a view of keeping any traces of iron in solution, strong am-

monia is finally added, which throws down a second time phos-

phate of magnesia and ammonia, now free from silica and oxide of
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iron. The precipitate is collected, washed with ammonia water,

dried, burned in a platinum crucible or capsule, weighed, and the

phosphoric acid calculated from the weight of the tri-basic phos-

phate of magnesia left on burning.

Following this plan and the precautions here indicated, the

smallest amount of lohosphoric acid in a soil can be determined

with great precision. If the magnesia precipitate be not redis-

solved and freed from silica, as pointed out, a higher percentage
of phosphoric acid necessarily is obtained than the actual quantity
which the soil contains.

Glover Roots. The roots from one square foot of soil were

cleaned as much as possible, dried completely at 212°, and in that

state weighed 240 grains. An acre consequently contained 14931
lbs. of dried clover roots.

The clover roots contained : Dried at 212- Fahr.

*Orgatiic' matter 81.33

fMineral matter (ash) 18.67

100.00

*Yielding nitrogen 1.C35

Equal to ammonia 1.985

flncluding insoluble siliceous matter (clay and sand) 11.67

Accordingly the clover roots, in an acre of land, furnished 24^
lbs. of nitrogen. We have thus :

Lbs. of Nitrogen.

In the 6 inches of surface soil 3350

In large clover roots 24^

In second inches of soil 1875

Total amount of nitrogen in 1 acre of soil 12 inches deep 5249

Equal to ammonia 6374

Or in round numbers, 2 tons 6 cwts. of nitrogen per acre, an

enormous quantity, which must have a powerful influence in en-

couraging the luxuriant development of the succeeding wheat

crop, although only a fraction of the total amount of nitrogen in

the clover-remains may become sufficiently decomposed in time

to be available to the 3'oung wheat plants.

Glover Soil from part of l\-acre Field of Burcott Lodge Farm,

Leighfon Buzzard, once mown for Hay, and left afierioards for
Seed.

Produce 2\ tons of clover hay and 3 cwts. of seed per acre.

This soil was obtained within a distance of five yards from the

part of the field where the soil was dug up after the two cuttings
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of hay. After the seed there was some difficulty in finding a

square foot containing the same number of large clover roots as

that on the part of the field twice mown ; however, at last, in the

beginning of November, a square foot containing exactly 18 strong

roots was found and dug up to a depth of 18 inches. The soil

dug after the seed was much drier than that dug after the two

cuttings of hay :

lbs.

The upper, 6 inches deep 1 foot square, weighed 56

The next " " " " 58
"

The third " " " " 60

After drying by exposure to hot air, the three layers of soil

weighed :^
lbs.

The upper, 6 inches 1 foot square 49|

The next " " "
50|

The 3d " " "
ol^

Equal portions of the dried soil from each six-inch section were

mixed together and reduced to a fine powder. An average sam-

ple thus prepared on analysis was found to have the following

composition :

Composilion of Clover Soil once moion for Hay, and afterwards

left for Seed.

Soluble in Hydrochloric Acid. Dried at 212^ Fahr.

Organic matter 5.34

Oxides of iron 6.07

Alumina 4.51

Carbonate of lime 7.51

Magnesia 1-27

Potash 52

Soda 16

Chloride of sodium 03

Phosphoric acid 15

Sulphuric acid 19

Insoluble in Acid.

Insoluble siliceous matter 73.84

Consisting of :
—Alumina 4: 14

Limo (in a state of silicate) 2.69

Magnesia 68

Potash 24

Soda 21

Silica 65.88

99.59

This soil, it will be seen, in general character resembles the

preceding sample ;
it contains a good deal of potash and phos-
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phoric acid, and may be presumed to be well suited to the growth
of clover. It contains more carbonate of lime, and is somewhat

lighter than the sample from the part of the field twice mown for

hay, and may be termed heavy calcareous clay.

An acre of this land, 18 inches deep, weighed when very nearly

dry :

lbs.

Surface, 6 inches 2,407,900

Next "
2,444,200

3d "
2,480,500

Or in round numbers, every six inches of soil weighed per acre

2| millions of pounds, which agrees tolerably well with the actual

weight per acre of the preceding soil.

The amount of phosphoric acid and nitrogen in each six-inch

layer was determined separately as before, when the following
results were obtained :

In Dried Soil. •
1st, 6 inches 2d, 6 inches. 3d, 6 inches.

Percentage of phosphoric acid 159 16G 140

Nitrogen..,. 189 134 089

Equal to ammonia .229 162 108

An acre, according to these determinations, contains in the three

separate sections :

1st, 6 inches. 2d, 6 inches.
•

3d, 6 inches,

lbs.

Phosphoric acid 3975

Nitrogen 4725

Equal to ammonia 5725

lbs.
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Organic matter 64.76

fMineral matter 35.24

100 00

Containing nitrogen 1.702

Equal to ammonia 2.066

fIncluding clay and sand (insoluble siliceous matter) 26.04

A square foot of this soil produced 682 grains of dried clover

roots, consequently an acre yielded 3,622 lbs. of roots, or more

than twice the weig-ht of roots obtained from the soil of the same

field where the clover was twice mown for hay.

In round numbers, the 3,622 lbs. of clover roots from the land

mown once, and afterwards left for seed, contained 51 1 lbs. of

nitrogen.

The roots from the soil after clover seed, it will be noticed, were

not so clean as the preceding sample, nevertheless, they yielded

more nitrogen. In 64. Y6 of organic matter we have here 1.'I02 of

nitrogen, whereas in the case of the roots from the part of the

field where the clover was twice mown for hay, we have in 81.33

parts
—that is, much more organic matter, and 1.635, or rather

less of nitrogen. It is evident,- therefore, that the organic matter

in the soil after clover seed occurs in a more advanced stage of

decomposition than found in the clover roots from the part of the

field twice niown. In the manure in which the decay of such and

similar organic remains proceeds, much of the non-nitrogenous or

carbonaceous matters of which these remains chicQy, though not

entirely consist, is transformed into gaseous carbonic acid, and

what remains behind becomes richer in nitrogen and mineral mat-

ters. A parallel case, showing the dissipation of carbonaceous

matter, and the increase in the percentage of nitrogen and mineral

matter in what is left beliind, is presented to us in fresh and rotten

dung ;
in long or fresh dung the percentage of organic matter,

consisting chiefly of very imperfectly decomposed straw, being

larger, and that of nitrogen and mineral matter smaller, than in

well-rotted dung.
The roots from the field after clover seed, it will be borne in

mind, were dug up in November, whilst those obtained from the

land twice mown were dug up in September ;
the former, there-

fore, may be expected to be in a more advanced state of decay
than the hitter, and richer in nitrogen.

In an acre of soil after clover seed, we have—
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Nitrogen in 1st 6 inches of soil 4725 lbs.

Nitrogen in roots 5I5

Nitrogen in 2d 6 inches of soil 3350

Total amount of nitrogen per acre in 12 inches of soil 8126^

Equal to ammonia 9867

or in round numbers, 3 tons and 12| cwts. of nitrogen per acre,

equal to 4 tons and 8 cwts. of ammonia.

This is a very much larger amount of nitrogen than occurred

in the other soil, and shows plainly that the total amount of nitro-

gen accumulates, especially in the surface soil, when clover is

grown for seeds
;
thus explaining intelligibly, as it appears to me,

why wheat, as stated by many practical men, succeeds better on

land where clover is grown for seed than where it is mown for hay.

All the three layers of the soil after clover seed are richer in

nitrogen than the same sections of the soil where the clover was

twice mown, as will be seen by the following comparative state-

ment of results.
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Percentage of nitrogen per acre: 1st 6 inches. 2d 6 inches. 3d G inches.
lbs. lbs. lbs.

Excess of nitrogen in an acre of soil 12 inches? J
deep calculated as ammonia in part of field > 3592^
mown once and then seeded )

It will be seen, that not only was the amount of large clover

roots greater in the part where clover was grown for seed, but

that likewise the different layers of soil were in every instance

richer in nitrogen after clover seed than after clover mown twice

for hay ;
or as it may be expressed : In one acre of soil there were

3592 pounds more of ammonia in the land where clover seed was

grown than where other clover was made entirely into hay ;
or the

former part of the same field produced rather more than one-half

more of the total quantity of nitrogen yielded by the latter.

Reasons are given in the beginning of. this paper which it is

hoped will have convinced the reader that the fertility of land is

not so much measured by the amount of ash-constituents of plants
which it contains, as by the amount of nitrogen which, together
with an excess of such ash-constituents, it contains in an available

form. It has been shown likewise that the removal from the soil

of a large amount of mineral matter in a good clover crop, in con-

formity with many direct field experiments, is not likely in any
degree to affect the wheat crop, and that the yield of wheat on
soils under ordinary cultivation, according to the experience of

many farmers, and the direct and numerous experiments of Messrs.

Lawes and Gilbert, rises or falls, other circumstances being equal,
with the supply of available nitrogenous food which is given to the

wheat. This being the case, we cannot doubt that the benefits

arising from the growth of clover to the succeeding wheat are

mainly due to the fact that an immense amount of nitrogenous food

accumulates in the soil during the growth of clover.

This accumulation of nitrogenous plant-food, specially useful to

cereal crops, is, as shown in the preceding experiments, much

greater when clover is grown for seed than when it is made into

hay. This affords an intelligible explanation of a fact long observed

by good practical men, although denied by others who decline to

accept their experience as resting on trustworthy evidence, because

as they say, land cannot become more fertile when a crop is grown
upon it for seed which is carried off, than when that crop is cut

down and the produce consumed on the land. The chemical points

brought forward in the course of this inquiry show plainly that

mere speculations as to what can take place in a soil and what not,
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do not much advance the true theory of certain agricultural prac-

tices. It is only by carefully investigating- subjects like the one

under consideration, that positive proofs are given showing the

correctness of intelligent observers in the fields. Many years ago
I made a great many experiments relative to the chemistry of farm-

yard manure, and then showed, amongst other particulars, that

manure spread at once on the land, need not there and then be

plowed in, inasmuch as neither a broiling sun nor a sweeping and

drying wind will cause the slightest loss of ammonia, and that,

therefore, the old-fashioned farmer who carts his manure on the

land as soon as he can, and spreads it at once, but who plows it in

at his convenience, acts in perfect accordance with correct chemi-

cal principles involved in the management of farmyard manure.

On the present occasion my main object has been to show, not

merely by reasoning on the subject, but by actual experiments,
that the larger the amounts of nitrogen, potash, soda, lime, phos-

phoric acid, &c., which are removed from the land in a clover crop,

the better it is, nevertheless, made thereby, for producing in the

succeeding year an abundant crop of wheat, other circumstances

being favorable to its growth.
Indeed no kind of manure can be compared in point of efficacy

for wheat to the manuring which the land gets in a really good

crop of clover. The farmer who wishes to derive the full benefit

from his clover-lay, should plow it up for wheat as soon as possible
in the autumn, and leave it in a rough state as long as is admissable

in order that the air may find fi'ee access into the land, and the

organic remains left in so much abundance in a good crop of clover

be changed into plant-food ;
more especially, in other words, in

order that the crude nitrogenous organic matter in the clover roots

and decaying leaves may have tiaie to become transformed into

ammoniacal compounds, and these in the course of time into

nitrates, which I am strongly inclined to think is the form in which

nitrogen is assimilated, par excellence, by cereal crops, and in

which, at all events, it is more eflScacious than in any other state

of combination wherein it may be used as a fertilizer.

When the clover-lay is plowed up early, the decay of the clover

is sufficiently advanced by the time the young wheat-plant stands

in need of readily available nitrogenous food, and this being uni-

formly distributed through the whole of the cultivated soil, is ready
to benefit every single plant. This equal and abundant distribu-

tion of food, peculiarly valuable to cereals, is a great advantage.
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and speaks strongly in favor of clover as a preparatory crop for

wheat.

Nitrate of soda, an excellent spring top-dressing- for wheat and

cereals in general, in some seasons fails to produce as good an

effect as in others. In very dry springs the rainfall is not sufficient

to wash it properly into the soil and to distribute it equally, and in

very wet -seasons it is apt to be washed either into the drains or

into a stratum of the soil not accessible to the roots of the young
wheat. As therefore the character of the approaching season can-

not usually be pi'edicted, the application of nitrate of soda to wheat

is always attended with more or less uncertainty.

The case is different when a good crop of clover hay has been

obtained from the land on which wheat is intended to be grown
afterwards. An enormous quantity of nitrogenous organic matter,

as we have seen, is left in the land after the removal of the clover

crop; and these remains gradually decay and furnish ammonia,

which at first and during the colder months of the year is retained

by the well known absorbing properties which all good wheat soils

possess. In spring, when warmer weather sets in, and the wheat

begins to make a push, these ammonia compounds in the soil are

by degrees oxidized into nitrates
;
and as this change into food,

peculiarly favorable to young cereal plants, proceeds slowly but

steadily, we have in the soil itself, after clover, a source from which

nitrates are coiitinuously produced ;
so that it does not much affect

the final yield of wheat whetlier heavy rains remove some or all of

the nitrate present in the soil. The clover-remains thus afford a

more continuous source from which nitrates are produced, and

greater certainty for a good crop of wheat than when recourse is

had to nitrogenous top-dressings in the spring.

The remarks respecting the formation of nitrates in soils upon
which clover has been grown, it should be stated, do not emanate

from mere speculations, but are based on actual observations.

I have not only been able to show the existence of nitrates in

clover soils, but have made a number of actual determinations of

the amount of nitric acid in different layers of soils on which clover

had been grown ;
but as this paper has grown already to greater

dimensions than perhaps desirable, I reserve any further remarks

on the important subject of nitrification in soils for a future com-

munication.
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Summary.

The following are some of the chief points of interest which I

have endeavored fully to develop in the preceding pages :

1. A good crop of clover removes from the soil more potash,

phosphoric acid, lime, and other mineral matters, which enter into

the composition of the ashes of our cultivated crops, than any other

crop usually grown in this country.

2. There is fully three times as much nitrogen in a crop of clover

as in the average produce of the grain and straw of wheat per

acre.

3. Notwithstanding the large amount of nitrogenous matter and

of ash-constitueilts of plants in the produce of an acre, clover is

an excellent preparatory crop for wheat.

4. During the growth of clover a large amount of nitrogenous

matter accumulates in the soil.

5. This accumulation, which is greatest in the surface-soil, is

due to decaying leaves dropped during the growth of clover, and

to an abundance of roots, containing when dry from If to 2 per

cent, of nitrogen.

6. The clover roots are stronger and more numerous, and more

leaves fall on the ground when clover is grown for seed, than

when it is mown for hay ;
in consequence more nitrogen is left

after clover seed than after hay, which accounts for wheat yield-

ing a better crop after clover seed than after hay.

1. The development of roots being checked when the produce,

in a green condition, is fed off by sheep, in all probability leaves

still less nitrogenous matter in the soil than when clover is allowed

to get riper and is mown for hay ; thus, no doubt, accounting for

the observation made by practical men that, notwithstanding the

return of the produce in the sheep excrements, wheat is generally

stronger and yields better after clover mown for hay than when

the clover is fed off green by sheep.

8. The nitrogenous matters iil the clover-remains on their

gradual decay are finally transformed into nitrates, thus affording

a continuous source of food, on which cereal crops specially

delight to grow.
9. There is strong presumptive evidence that the nitrogen which

exists in the air in the shape of ammonia and nitric acid, and that

which descends in these combinations with the rain which falls on

the ground, satisfies, under ordinary circumstances, the require-
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ments of the clover crop. This crop causes a large accumulation

of nitrogenous matters, which are gradually changed in the soil

into nitrates. The atmosphere thus furnishes nitrogenous food to

the succeeding wheat indirectly, and, so to say, gratis.

10. Clover not only provides abundance of nitrogenous food,
but delivers this food in a readily available form (as nitrates) more

gradually and continuously, and consequently with more certainty
of a good result, than such food can be applied to the land in the

shape of nitrogenous spring top-dressings.

CONCLUSION.

Several papers which it was proposed to include in this report
are omitted, and among them one on Farmers' Clubs. Present

appearances indicate that the action, of the Board of Agriculture
at itw session in January last, requiring County Societies to en-

courage the formation of these simple and effective aids to pro-

gress, will accomplish great good.
The benefits arising from these are many and varied. Farmers

are, necessarily, more isolated than those engaged in other indus-

trial callings. Hence whatever furnishes to them, even in limited

measure, the advantages of cooperation must be of great service.

These Clubs bring them together and afford rare facilities for ex-

change of the results of experience and observation. They
awaken desires for careful experience and closer observation

;
for

increase of practical and scientific knowledge. They educate, in

the true sense of the term—drawing forth, developing and nour-

ishing the faculties of those who participate. The social element

is encouraged ; and, look at them in whatever aspect we may, their

usefulness is apparent. At the same time they operate effectually

toward supporting and strengthening the higher and more com-

prehensive organizations for the promotion of agriculture.

It is not too much to say that these Clubs sustain a relation to,

and perform a function for agriculture among us similar to that of

the primary town meetings for the government of our country.
1 beg leave to suggest the need of a revision of the law under

which State bounty is distributed to the several agricultural socie-

ties. When chapter 137 of the laws of 1862 was enacted, its

provisions sufficed to meet all cases then existing, as well as those
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which arose during- some years subsequently ;
and its provisions

were applied without difficulty. Such is not the case now. The
twelfth section reads as follows :

Sect. 12. The treasurer of the state is hereby authorized and directed to

pay to the treasurer of any incorporated agricultural or horticultural society,

in case he shall apply for the same on or before the first Wednesday of Decem-

ber, in any year in conformity with the conditions hereinafter specified, a sum

equal to that raised by such society within the year next preceding such appli-

cation. Provided, that such sum or sums shall not exceed one cent to each

inhabitant of said county, upon the basis of the last previous national census, nor

moj-e than four hundred dollars to any one county ;
and if there be more than

one such society in any county, and if the sums so applied for exceed in the ag-

gregate the limits above named, then a sum equal to one cent for each inhabi-

tant of said county, and not exceeding four hundred dollars, shall be divided and

paid to the respective treasurers in proportion to the amounts expended by the

several societies in accordance with the provisions of section fourteen
; pro-

vided also, that the Penobscot and Aroostook Union Agricultural Society may
receive irrespective of population, as much as is raised by it not exceeding one

hundred dollars.

Last 'Cv^inter a society was incorporated embracing portions of

two counties, (Penobscot and Waldo,) and it does not readily

appear how a society so formed can receive bounty under the act.

Other cases have arisen, where, owing to the incorporation of

special features, not anticipated when the law was framed, differ-

ences of opinion have arisen as to the amount properly due
;
the

letter of the statute indicating one method of division between
the several societies in a county, while its general scope and
evident intent pointed to a different method.

S. L. GOODALE,
Secretary of the Board of Agriculture.

January, 1870.
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ANDEOSCOGGIN COUNTY AGRICULTURAL SOCIETY.

The Eighteenth Exhibition of this Society was held at Lewis-

ton, October 6th and 7th, 1869. The weather was favorable, the

attendance large, and the Exhibition on the whole successful.

Early in September the promise of a crop of corn was poor, but

favorable weather followed and a medium crop was; secured. Less

wheat was sown than the year before
;'
the yield was good and of

excellent quality.

The show of fruit of various sorts was better than usual—espe-

cially of grapes.

Receipts, $800 ; awarded, $480.

'AROOSTOOK COUNTY AGRICULTURAL SOCIETY.

The Cattle Show and Fair of the Aroostook County Agricultural

Society, for 1869, were held at Houlton, September 29th and 30th.

The weather being favorable the attendance was quite large on

both days, and the results very gratifying.

Most of the neat stock exhibited was grade Durham. Several

of this breed were entered as pure blood, but the evidence of

purity was not produced. There were also grade Jersey cows
and heifers oh which gratuities were awarded.

The number of horses and colts was quite large, and there were

many fine, animals among them that were creditable to the repu-
tation which our county has already acquired. Our farmers are

raising many Black Hawk colts.

Sheep, swine and poultry were not largely shown. There wei'C,

however, some good flocks of sheep and lambs.

At the Hall there was an extensive display of the productions
of the fields, the orchards, and the gardens, as well as of home
manufactures and fancy work. An Address was delivered by the

Rev. Leonard Mayo of Hodgdon, which was an able and appro-

priate discourse upon the great wants which we feel as an agri-

cultural people.
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The display of fruits was but moderate. In the earlier years of

this section orcharding was very much neglected ;
but of late the

cultivation of apple orchards is receiving more care. Several

reasons might be named for the neglect of fruit culture in Aroos-

took, besides those seeming inconveniences which pertain to the

early settlement of a country ;
and the principal is, the erro-

neous opinion which prevailed that fruit-growing could not be

made profitable. This error is being refuted by the evidence given

through the abundant reward which is now received by those who
did plant orchards early. Many young orchards are just coming
into successful bearing, and in the instances in which they have

been grafted with those varieties which are fitted to our soil and

climate, there has uniformly been success in getting fruit of the

best qualities
—even of finer flavor than in that raised abroad. The

rigor of our winters is not so much in a degree of temperature

greatly below that of the southern and western parts of the State,

as it i§ in the greater depth of snow which we have, and this

pecularity in climate is regarded by our orchai'dists as highly

protective to the trees.

A. G. Young, Secretan^y.

NORTH AROOSTOOK AGRICULTURAL SOCIETY.

This Society liold its Annual Show and Fair in Presque Isle,

October 5th and 6th, 1869.

Arrangements had been made for a large Show, but on the day
of the opening, we had a heavy rain, consequently not a good
attendance. Nevertheless, the entries of horses and neat stock

were large, all from the immediate vicinity ; not, perhaps, so good
an average as sometimes, but showing an encouraging degree of

interest.

There were 30 entries of horses and colts, and 125 of neat stock,

a few thorougli-breds, but most of them grade Durhams. The

show of cows and j'oung stock was larger and better than in

former years.

The number of liorses and colts was larger than usual, and

showed improvement in breed and condition.

There were no entries of sheep and swine
;
but wholly from
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neglect, as our farmers can mate as good a show as in any section

of our State.

In the Hall, there was not a large number of articles, but some

very fine samples of butter and cheese, cloths, quilts, rugs, and

other household mamafactures.

The show of fruit was small, but of excellent quality, showing
that the idea which has previously prevailed in Aroostook county,

that fruit could not be raised here, has been dissipated, and our

farmers are now more or less engaged in fruit culture.

The past season has been as favorable to the farmers in the

main as usual. The hay crop was somewhat damaged by the

long continued rains at the time of harvest. The potato crop not

as good as usual. Oat, buckwheat and bean crop, fully as good
or better. The wheat crop much better than in former years.

Our farmers sowed more wheat last spring than usual, and have

been blessed with a larger yield ; average yield per acre, 20 to 25

bushels. Mr. C. F. A. Johnson of Presque Isle, raised 25 bushels

from three-quarters of an acre, thus showing that by the time a

railroad is built into Aroostook, flour may be an export.

Amount of premiums offered, $238 ;
amount of premiums

awarded $112.

Amasa Howe, Secretary.

BANGOR HORTICULTURAL SOCIETY,

The Bangor Horticultural Society has now attained its majority,

having been for twenty-one years in active operation.

The Twenty-First Annual Exhibition of the Society had been

advertised to open on the 15th of September, 1869, to continue

three days, and everything seemed to favor the expectation that

it would be a really fine Show. But who can tell what an hour

may bring forth ? On the 8th, just one week before the time for

our opening, came that dreadful storm, bringing devastation and

ruin to orchards and gardens, and causing a feeling of despair at

the thought of exhibition. Trees were uprooted ;
fruit was blown

off; flowers were strewn about, and chaos reigned where all had

smiled before. But we had announced the exhibition, and could

hardly be denied ;
so each one tried to rescue something from
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the wreck and brought it forward. The result was, that the dis-

play, though exceeded iu some former exhibitions, was highly

gratif3"ing, and no doubt was the means of stimulating some to

action, the result of which will be apparent in future years.

Our show of grapes was meagre on account of the backward-

ness of the season
;
but handsome apples and pears were there,

while the display of plums and vegetables was fine.

Our lady contributors seemed to vie with each other in their

eflbrts to give to Floriculture the place it deserves in every home ;

and many proofs of skill were shown in beautiful bouquets and

floral designs, while art was not neglected, as evinced by many
fine paintings on exhibition.

The Society is fortunate in having within its limits the garden
whence sprung the superior plum, the "IfcLaughlvi," which has

been scattered over the land, and everywhere proves one of the

best. As a singular fact, it may now be mentioned, that in the

same garden, on either side of the original McLaughlin plum tree,

has come up a seedling pear, each of which gives promise of

becoming among pears what the McLaughlin is among plums.

One has ben named the "Eastern Belle" and the other the "Indian

Queen."

Hon. Hannibal Hamlin exhibited a potato known as the "Cham-

berlain," which was awarded a premium as the "best new

j)olato of decided merit originated in this county." It was orignated

by the late George W. Chamberlain, Esq., of Carmel, a few years

since, and proves to be ver}' prolific and desirable, superior in

grain and flavor, and it was believed by the Cominittee on Vege-

tables, and many others who tried it cooked in vaiious ways, that

it is destined soon to become a leading variety.

Our Society is doing a good wox'k, and has been the means of'

stimulating many to the cultivation of Fruits and Flowers.

The amount of premiums oflered, $200 ;
amount awarded, $142.

Samuel G. Robinson, Secretai^.
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FRANKLIN COUNTY AGRICULTURAL SOCIETY.

Secretary's Report.

The past has been a remarkable year ; the farmer has found his

crops suffering from drought at one time and again deluged with

water, thus obstructing all farm operations. There was a larger

breadth of toost crops put in than in years past. Wheat has

yielded well, amply repaying the farmer. Corn is poor—in some

places a complete failure. A corn-canning factory having been

located here, many of our farmers engaged in the production of

sweet corn with profit. Hay perhaps never was better and was

well secured. There has been an abundance of feed, but cattle

have done poorly.

Our Annual Show and Fair was to be held October 5th, 6th and

7th, but by the reason of the freshet we found ourselves at that

time without communication with the outer world. This caused

an adjournment to the 19th, 20th and 21st. The exhibition of

stock on the first day was creditable, though not what it would

have been had the travelling been good. The day was cold and

attendance small.

The second day the display of horses was good, the Knox breed

taking the lead. The trot in the afternoon drew out a good attend-

ance.

The exhibition at the Hall of fruit, vegetables and dairy products

was fully up to past years.

The third day was pleasant and attendance very large. The

Address at 11 o'clock A. M., by R. P. Thompson, Esq., of Jay,

was listened to with marked attention.
^

The articles in the Ladies' Department in number and value

were never excelled by- any show in the county, and it was ac-

knowledged by all that the ladies have made this the most inter-

esting department of our exhibition.

Amount of premiums offered, $504 ;
amount of premiums

awarded, $338.

P. P. Tufts, Secretary.
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NOETH FRANKLIN SOCIETY.

The Eighteenth Exhibition of this Society was held at Strong',

Octob(?r 19th and 20th. Making proper allowance for drawbacks

due to the damage done by the unprecedented freshet early in the

same month, the Show was very successful. Stock is rapidly

improving in quality by greater care in breeding and rearing.

Long wooled sheep are displacing Merinos to considerable extent
;

Cotswolds and Leicesters being brought in from Canada. Farm

products generally are represented good—the hay crop excellent.

Norway oats have been lately introduced and yield largely.

Amount of premiums offered, $205; amount of premiums

awarded, $117.

HANCOCK COUNTY AGRICULTURAL SOCIETY.

Secretary's Report.

Some 100 years ago, this was a part of York county. In 1110,

it became a part of Lincoln. In 1791, its present territory, includ-

ing that of Waldo, was incorporated as the county of Hancock.

In 1827, that portion west of the Penobscot, was set off, forming

the county of Waldo.

Within its present limits, are 35 towns and plantations, and 9

unoccupied townships. It has a greater extent of coast-line than

any of its sister counties. Of its physical or natural features, the

chief characteristics are its great extent of island and lake area,
—

its elevations or water-sheds, of which there are two. The Penob-

scot drains the area of the western declivity—the Union river the

central, and the Narraguagus the eastern. Its surface is rolling,

undulating and hilly, with out-cropping ledges. Those singular

formations, called "horsebacks," are to be found in almost every

town. The longest in the State, is in Aurora. From the topo-

graphical features of tlic county, it is concluded that the greater

part of it is underlaid by granite. The soil as a whole, is alluvial,

yet very diversified in texture, having almost every form of com-

position from the plastic clay to the drifting sand. It is well
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watered, having numerous rivers, streanas, lake-outlets and "boil-

ing springs."

There are 1,061,200 square acres, more or less, within the

county, ofwhich—by estimation—some 42 per cent, are occupied.

There are 3,020 farms—290 of these contain from 3 j;o 10 acres,

664 from 10 to 20 acres, 1,290 from 20 to 50 acres, 657 from 50 to

100 acres, 119 from 100 to 500 acres. The average size of the

farms is 105 acres. There are 19 persons to each square mile, or

39 acres to each soul. There are 1,090 families, having an aver-

age of little more than 5 persons to each, or a total population of

37,157.

The formers have pursued a mixed husbandry, but the tendency

of our cultivation, as shadowed by reliable data, the geographical

location of the county, its geological formation, and its natural

features, betoken special farming.

Irredeemable estimates and opinions have divided the attention

of our farmers among various productions, those that "
pay the

way," and those which do not, while golden- facts from which a

correct statement of the condition and tendency of our agriculture,

can be formed, have been overlooked. Until the organization of

this Society, our products
—a mixed cargo

—might be enumerated

in this wise : orchards and oats—beans and beets—sorghum,

sheep and shoats—turkeys, tomatoes and turnips
—cows, cheese,

clover, carrots and cucumbers—horses, hay, hops, hogs and hom-

ing'
—

potatoes, peas and pumpkins—butter, barley, buckwheat,

beeswax and babies—the last, a sure crop, wet or dry. The

influence of our annual Exhibitions, has been to somewhat amend

this kind of farming. Less corn is planted than heretofore
;
the

season is too short at both ends to make its ripening a certainty.

Wheat, which in our boyhood days, was cultivated with consid-

erable success, now is rarely attempted. Not one bushel in thirty

of the wheat consumed is grown in the county. While the barley,

potato and oat crops, have increased in these proportions of from

1 to 5—5 to 10—4 to 5. The annual average of our orchard pro-

ducts is estimated at $7,000. This branch of our husbandry is

receiving increased attention. The r1)ow of fruit at our Fairs

have stimulated to new efforts in orcharding, which with judicious

selection of varieties, a fair share of common-sense culture, drain-

age and shelter-belts, will not far in the future, make the apple a

staple product of Hancock county.
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Strange as it may appear, butter and cheese are our best cash

products. We have more and better cows. Our farmers are

realizing that butter cows pay better than beef cows, and that the
better the breed and the better they are fed, the bigger the receipts.
Our fiirmipg is making slow, but steady progress. Our farmers—

although some of the them, "like old dogs, take hard to new
tricks"—are adopting new and improved modes of culture. Our
Farmers' Clubs find a congenial soil and are making a commenda-
ble growth. Our Society is now passing through the horse-irotiing
orfZeaZ—whether to be "

purified" and made bettor, or worse, time
must tell,

Samuel Wasson, Secretary.

NORTH KENNEBEC AGRICULTURAL SOCIETY.

Secretary's Report,

A violent rain storm compelled the postponement of our Show
and Fair for one day, at short notice, and this always has a bad
effect upon an Exhibition

;
the loss of Ticonic Bridge, by cutting

off all on the east side of the Kennebec river, reduced our availa-

ble territory one half; and these causes combined greatly .lessened

the attraction and the attendance at the exhibition of 1869. And
yet, with all these things against us, we had a fair show in most

departments.

With our recent notable importations, we claim to have more

pure blood animals of undoubted pedigree—neat stock, horses,

sheep, etc,—than can be fotind within the limits of any other

Society in the State
;
and this we think is proved by the large

number of premiums taken by our members at the New England
Fair this year. Many of these animals were present at our exhi-

bition this year, and the display of thorongh-bred stock was never
excelled on our grounds,- either in number or quality, and that is

saying mucli.

Messrs. Burleigh and Shores brought their large and noble herd

of ITercfords, the best perhaps in New England, with "
Compton

Lad," a regal monarch of unstained blood, at their head; Mr. L.

A. Dow, who tliis year stood first in his line at the New England



NORTH KENNEBEC SOCIETY. H
Fair, showed his" Matadore, Jr.," aking among the Shorthorns,

with other choice animals of the sanie breed; and last, and least

only in size, came "Humboldt," a valuable importation of the

" Waterville Jersey StockClub.". Of course these leading animals

were folloAved by many choice cows and heifers of each breed,

owned by different exhibitors, among which may be named the

nice Herefords of Mr. W. P. Blake, a young and enterprising

stock-grower ;
the valuable Durhams of Messrs. Howard and Ellis;

and those charming queens of the dairy, the Jerseys of Dr. N. K.

Boutelle, Mr. William Dyer, Prof. S'. K. Smith, Joseph Percival,

Esq., J. Nye, Esq., J. F. Hallett, David Webb, and others.

The number of oxen and steers was not so large as at some

former exhibitions, but the quality of this stock never was better.

Of horses and colts there was a good show, including some

valuable animals. "Gilbreth'sKnox," worthy son of a noble sire,-

was not present, his owner having taken him abroad, where he

acquitted himself with great credit and in a way to raise his repu-

tation and price high in the scale. Mr. Gilbreth, it may be well

to state, is giving close attention to the improvement of this class

of stock, of which he owns many fine samples, and his extensive

establishment at Kendall's Mills occupies the position formerly

filled by that of Hon. T. S. Lang.

The number of sheep was small, compared with some former

exhibitions, and mostly made up of medium and coarse wools—
the merino fever having

" turned" in this section. However, the

fine wools have some strong and determined friends here, who

patiently bide their time, hoping the wheel will eventually turn in

their favor again ;
but the merinos are in bad odor with the ma-

jority of our farmers, and one of the choicest flocks ever owned in

this vicinity, (Dr. Boutelle's,) which had taken years of careful

and judicious breeding and heaps of money to bring it to the per-

fection it had attained, has recently been sold to the butcher—the

former owner transferring his affection to Jerseys. J. Nye, Esq.,

too, has done likewise.

Of swine the show was small but good, and the display of poul-

try was about as usual.

The Fair at the Hall was light in all its departments
—a large

share of those who usually contribute to this part of our exhibition

residing on the east side of the Kennebec, and therefore prevented

from appearing with us this year by the loss of our bridge. We
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missed the butter and cheese, as well as the household manufac-

tures of the good housewives of Winslow, Vassalboro', Albion, and

other thriving towns beyond the Kennebec.

Our opening
" Farmers' Levee," however, was a very pleasant

occasion, as indeed it always is, to which Misses Addie Smith

and Emily Phillips, two of Waterville's sweetest singers, and

Messrs. Cumston, Tilden, Willey and Matthews, of Colby Uni-
'

varsity, kindly contributed some delightful music.

The department of Fine Arts, usually so full with us, was saved

from almost total failure this year by a brilliant and expensive dis-

play of photographs, plain and colored, from the establishment of

Mr. C. G. Carleton of Waterville, who has probably no superior
in his specialty in the State.

Our receipts this year fall below our expenditures, but having
" saved something for a rainy day," we are able to meet all de-

mands on the treasury without borrowing.
Under the direction of the officers of this Society, two Farmers'

Clubs have been formed within the Society's limits—both taking
the same name,

" North Kennebec Farmers' Club," but the one

upon the east side of Kennebec river being designated as the
" Eastern Division," and that upon the west side as the "Western
Division." Thej'^ have started vigorously, and bid fair to flourish

and bring forth good fruit. In forming these Clubs, the officers of

the Society have acted in obedience to the directions of the Board

of Agriculture, and in accordance to certain votes passed at a late

session of the Board, which, very wisely as we judge, provided
for the expenditure of a shax-e of the State's bounty in this way.

Season and Crops.
—The past year has been marked by disasters

through fire, tempest and flood, and the summer was unusually
cold and dry ; yet the former has had a fair return for his labor,

and as he looks around and compares his condition with that of his

neighbors engaged in other pursuits, he will find small cause for

envy or discontent.

The early spring was favorable for getting in seed, but not all

were ready to do it
;
and a succeeding period of wet weather

seriously embarrassed most farmers, particularly in planting corn.

Then the crop had to contend with the cold and drought of the

summer, and in consequence was light, though it was eventually
much better than it Avas supposed it could be before harvesting.

Potatoes, too, suffered from late planting and drought, and in
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some localities rotted badly ;
and yet in many fields the yield was

very good, while the quality was generally excellent. Our farm-

ers are awaking to the importance of selecting the right kind of

seed for potatoes, and are introducing many improved varieties

with satisfactory results. A heavy fall of snow, coming unusually

early in the fall, caught many of our farmers napping, with acres

of potatoes in the ground, and some with their corn in the field.

Some of these potatoes were, however, dug afterwards. The

crop of hay was rather light, but the quality has not often been

better, and it was, generally secured in fine condition, a large share

of it being cut early. Of grain
—wheat, oats and barley—the

yield was good and the quality excellent. Some " Arnautka

Wheat," a Kussian variety, distributed among our farmers from

the Agricultural Dep't at Washington, it may not be amiss to say,

yielded abundantly, but is pronounced an undesirable variety, as

it cannot be floured to advantage and is only fit for use unbolted.

Fruit may generally be set down as a failure
;
and yet, singularly

enough, some orchards bore large crops of most excellent quality,

to the astonishment of experienced fruit growers, who are puzzled

to account for these streaks of luck, which have seemed to fall

indiscriminately upon the "wise and otherwise."

Daniel E. Wing, Secretary.

Mr. BurleigWs Statement.

The herd which I oifer for the Society's premium consists of

twenty pure thorough-bred Herd-book Herefords.

I wintered most of this stock last winter
;
their feed was good,

early cut hay, and nothing else with the exception of a little oat

and corn meal to the cows after they had calves. They were

turned to pasture the 21st of May, and had no extra feed until

about the 1st of September, when we began to feed a little hay,

as we were about to start for the N. E. Fair. In fact they have

had the same fare and feed as I always give my grades. I have

had considerable experience in raising and feeding cattle of most

all of the difierent breeds, and I do not hesitate to say that for

this cold, changable climate, these are very far ahead of any other

breed of cattle. But all white-faced cattle, or those sold as "full

blooded," are not entitled to the name of thorough-bred Herefords.

That the Herefords are the easiest cattle to fatten, no reason-

able man can for a moment doubt
;
then they are the quickest
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cattle there are, and the cows, I think, give the richest of milk,

and the oxen are the best of workers. I know it is a general

opinion that the cows are poor milkers, but I have the evidence

before me to prove to the contrary. We do not expect one breed

of cattle to excell all others in every point, but I do think that the

Herefords have more good qualities than any other breed.

There seems to be less known of the Herefords in this county

than of the other large breeds of cattle. A Hereford ox took the

first prize at the London Cattle Show, at its first exhibition, also

for twenty years in succession, in competition against all breeds.

They are very heavy;
" Cotmore" (3*76) weighed 3500 pounds.

The steer that took the Gold Medal at the Smithfield (Eng.) Show,

in 1859, at 2^ years old, girted 8 feet T inches, and I could g6 on

and tell of others of mammoth dimensions
;
the Westcar ox that

girted 10 feet 6 inches. "The Buck's steer at 4| years girted 12

feet 4 inches.

My aim has been, and now is, to obtain a stock of cattle, that

with my feed and treatment, (namely, hay and grassj will befit

for the butcher at 2| years old, and will be of good weight
—that

the cows will give a fair quantity of rich milk and the oxen will

grow to large, compact and good workers.

My method of feeding is somewhat different from the most of

farmers. During the seven months of feeding in the barns I never

feed before light or after dark if I can possibly avoid it, except

working teams, of course they must be fed early and late. If a

farmer has fifteen or twenty cattle it will pay to hire a good boy
or man to tend them, rather than have them fed before light and

turned out in the yards to shiver in the cold all day. Feed twice

in the morning, water at 9 A. M.
;
feed at noon^ water again at

3 P. M., then feed twice after giving all a good bedding of straw,

and let them lie still and take on flesh.

H. C. Burleigh.

P. S.—In speaking of hay, I moan early cut, well cw.ed grass.

Not hay that has stood until it has formed seed. I always intend

to finish haying before the 20th of July, although there are years

that I don't get quite done by that time. I think the heaviest

grass and swales sliould be the first cut. Well, a great many will

say it costs too much to make hay wliea it takes three days to do

it. I admit it costs more than it does three weeks later, but I

think we can aflbrd to expend a little more labor when a ton of
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well cured, early cut hay, is worth the same amount cut three

weeks later and five bushels of corn meal, and this no careful

feeder will dispute. I have gained a pair of cattle 500 pounds in

four months on hay alone.

H. C. B.

Fairfield, October 5th, 1869.

KENNEBEC COUNTY AGRICULTURAL SOCIETY.

The old Kennebec Agricultural Society still lives and is moving

along in the even tenor of its ways.
Our Annual Exhibition was a complete success. The entries

large and presentations full, dairy products still keeping the lead.

We had one drawback which I find is not confined to our

Society, but is almost universal; that is, allowing entries of com-

petitors to be made at a very late hour. I have wished that the

Board of Agriculture would recommend to the Legislature to pass
a law prohibiting Secretaries of Societies who receive aid from

the State taking or making entries for premiums on the day of

Exhibition. . .

We had less horse-racing and more agriculture, probably, than

any other County. Exhibition in our State last fall. Not that we
exclude that noble animal, but we do wish to correct the abuses.

The crops have been quite equal to an average except the apple.

In some towns that crop has been nearly a failure.

W'e had . splendid specimens of wheat presented for exhibition,

with statements' of yield, much larger than is reported from the

Western States per acre, and showing by the cost reported, that

our farmers can do a good business at wheat raising.

The raising of stock for the market is bringing in much ready

money. No better horses, oxen, cows and sheep, are found, than

those raised in Kennebec county ;
and our Agricultural Exhibi-

tions are doing much to bring them to perfection and present

them to the public.

Farmers' Clubs have been formed in many of our towns, and a

general interest is being awakened amongst our farmers for more

knowledge on the subject of farming.

David Cargill, Secretary.
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EAST KENNEBEC AGRICULTURAL AND HORTICULTU-
RAL SOCIETY.

Secretary's Report. x
'

The Second Annual Show and Fair of the East Rennebec Agri-
cultural and Horticultural Society, was held iu China, September

28th, 29th and 30th, 1869.

The Show was well attended and proved to be eminently suc-

cessful. The Society have erected the past season a two-story

building, 40 by 60, intended mainly as a hall for exhibition pur-

poses. The leading feature of our Fair was the exhibition of neat

stock. Hon. Warren Percival of Vassalboro', was the largest

contributor to the department of farm stock, that gentleman being

present with twenty animals of different ages, representing his

well known herd of thorough-bred Shorthorns. He also exhibited

some thorough-bred Cotswold sheep. There were two ox teams

exhibited, one from Somerville and one from Winds6r, each team

being a credit to their respective town. The display of working
oxen was very good and extensive.

There were some forty horses entered, among which was the

stallion Gen. Hooker, owned by Turner Brothers, Palermo, which

was shown at the New England Fair. Mr. C. B. Wellington of

Albion, drew the second premium on a Drew stallion, and Fred-

erick Joy of China, the third. There were several good colts of

the Knox blood on exhibition. Mr. 0. F. Abbott and AVilliam B.

Wing of Albion, each exhibited a pair of well matched horses.

Edwin Jones of China, showed a promising mare colt of the Knox

blood, and Rufus Cram of Liberty, also exhibited a good breeding

mare with a Knox colt.

Of fruits and vegetables there was a fair display.

Tliere were ten varieties of wheat oji exhibition, nine of spring

wheat, and one winter variety of the growth of 1867, which was

shown by J. R. Grossman of China. The wheat crop this year has

been good, and some farmers think it is the most profitable crop

raised. Our farmers who are most successful in raising wheat,

prepare their ground well in the fall and sow early in the spring.

Although the Society ofi'ered premiums on wheat in accordance

with the instructions of " Board of Agriculture," there was but
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one lot of spring wheat entered for premium. Mr. Alfred H. Jones

of China, made the following statement :
—The ground on which

he raised his wheat measured 210 rods and raised, as per state-

ment, 46 bushels of good wheat, or rising 35 bushels per acre.

The ground on which it grew is high and gravelly, and was planted

to corn in 1868, plowed in the fall, with coat of manure spread on

in April; when the wheat was sown and harrowed in
;
the grain

was harvested in August and threshed in September, and the

profits as estimated :

46 bushels wheat at, $2.00 per bushel $92 00

Use of ground, with manure $12 00

Plowing, harrowing and sowing 10 00

Seed wheat 5 00

Threshing 8 00

Harvesting 5 00
40 00

Balance in my favor 52 00

Corn was considerably below an average, although usually one

of our surest crops.

Potatoes was about an average and the quality good. In unfa-

vorable soils they have rotted badly, and many are rotting in the

cellars.

A prominent feature in the Hall was the display of domestic and

fancy manufacture by the ladies in general, which added greatly
to the attraction of the Fair, An implement known as the Double

Revolving Cultivator, patented last spring and exhibited by Newell

& Estes of China, was on exhibition and trial most of the time, and

received considerable notice from the farmers present. It consists

of four circular harrows, each about two feet in diameter, and con-

taining four teeth which are fastened to a circular frame
;
the

smaller harrows revolving in different directions as it is being pro-

pelled. It was subjected to several pretty sevei'e trials, in order

to test its ability to free itself from obstructions, and in every in-

stance that came under our notice worked to the satisfaction of
'

all. It has been objected to all rotating harrows that it is impos-
sible to harrow with them upon a straight line, as meeting with

obstructions off they go to the opposite direction. With this

cultivator there is no such disadvantage. It goes in a straight

line however great the obstruction over which it may pass. Mr.

N. A. Cates of Thorndike, exhibited a Horse-Hoe and Cultivator

2
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combined, which possesses several points of merit. Among other

contributors to this class were Joseph Percival of Waterville,

Jabez Lewis and J. R. Grossman of China.

An Address was delivered in the Hall on the second day of the

Exhibition, by Hon. T. S. Lang of Vassalborough, which was

listened to with marked attention by all—the Hall being crowded,

and large numbers being unable to gain an entrance.

Farmer's are beginning to appreciate the importance of agricul-

tural reading, and it is a matter of encouragement ;
one member of

this Society stated that he should be unwilling to part with a

copy of the Maine Agricultural Reports for twenty-five dollars if

unable to obtain another. And there is at present an observable

interest in the formation of "Farmers' Clubs;" and we feel posi-

tive, that the law requiring Agricultural Societies to expend a

fourth part of the stipend allowed by the State in their formation,

will bring about a much needed reform.

Crops and the Season. The spring opened late and cold, and

ittle was done at farming in April. May came in cold, yet sow-

ing and planting was generally finished during the month. June

was cold throughout, being colder by several degrees than the

average of the past thirty years. July was an unusually dry, cold

month, yet the heavy dews and the great amount of fogs, pre-

vented vegetation from suffering from the absence of rain. The

month of August was dry and cool. September was warm and

dry ; during this month, two gales of remarkable severity occurred,

that of the 8th was the most violent that has been known in this

section for years, and immense damage was done by it. Altogether

the season may be recorded as cold and dry, remarkable for the

absence of thunder showers,—for the occurrence of tempests,
—

for unseasonable snows,—and for extremes of heat and cold.

The hay crop in this section, fell off" one-fourth in bulk, but is of

excellent quality, and was secured in good condition
; hay is

bringing a remunerative price, yet stock is low, and it is ques-

tionable economy to sell either off" the farm at present prices.

•Corn suffered much in consequence of late planting, and the dry,

cool summer. Early planted potatoes gave a good crop, but those

planted late suffered from drouth and rust. The grain crops have

done well,
—we hear good reports from oats, barley and wheat

;

the quality of the latter is unusually good, with little complaint

from rust or midge. The yield of apples is less than half a crop.
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In consequence of the drouth pastures were short, and as a result

the dairy has hardly produced its average yield.

In the success of its Exhibitions already held,—in the increase

of members the.past year,
—and in the universal feeling of confi-

dence in its management as expressed by the citizens generally,
—

this Society has proved that its establishment was needed, and

that it will go on to accomplish good results in the future.

The amount of receipts at the Fair was about $600 ;
amount of

premiums offered, $600 ;
amount of premiums and gratuities

awarded, $622.95.

H. B. Williams, Secretary.

KENNEBEC UNION AGRICULTURAL AND HORTICUL-
TURAL SOCIETY.

Secretakt's Report.

The Annual Show and Fair was held at West Gardiner, October

6th and tth. The Show as a whole was a decided improvement
on some previous years. The oxen, bulls, cows and heifers, and

more particularly horses and colts, were very creditable. Of sheep

and swine there were few in number. Dairy products very good.

The display of fruit was not so large as in some former years,

though there were some very fine lots of apples, pears and grapes

on exhibition, Andrew Springer of Richmond, was awarded the

first premium for the best twelve varieties of apples, and to Nathan

Foster of Gardiner, the second premium. To George Libby of

Gardiner, was awarded the first premium on best dish of apples,

and to James M. Carpenter of Pittston, the second premium. N.

Foster was awarded the first premium for the best dish of winter

apples, and to Andrew Springer the second. N. Foster exhibited

the greatest variety of pears (twelve in number) and was awarded

the first premium. W. R. Wharff of Gardiner, was awarded the

first premium for the best six varieties of grapes ;
also the first and

second premiums on the best dishes of grapes. The great gale in

September seriously damaged the apple crop. Hay crop about

one third less than the average. The corn crop on the first of

September promised to be almost a failure, but warm weather and
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frequent rains have given us perhaps a half a crop. The grain

crop shows a large increase over last year.

Whole amount of premiums offered for the year, $500 ;
amount

of premiums awarded, $315.90.

S. Smiley, Secretary.

KNOX COUNTY AGRICULTURAL SOCIETY.

The Annual Exhibition of this Society was held at Rockland.

The tardiness in bringing in stock and articles prevented the ex-

hibition from attaining its full proportions until the second day.
The exhibition of stock was not as large as it has been in previous

years, owing to the formation of a new Society within the limits of

the county ;
but there was some fine stock.

The exhibition in the hall embraced a splendid assortment of

vegetables and root crops. In this particular it was conceded by
all that this fair has never been excelled. There was also some

corn* equal to the productions of the most favorable seasons. Of

fruit, the display was not so large as sometimes, but of excellent

quality. R. Harvey Counce of Thomaston, exhibited several

varieties of beautiful grapes, Capt. .Henry Spalding, some luxuri-

ant bunches of Black Ilamburgs, and Mr. Jackson Weeks of Rock-

land, both domestic and foreign grapes of Several varieties, which

he has been successful in producing in the open air in considerable

quantity.

On the second day of the fair the Society was addressed by
Rev. E. F. Cutter in an appropriate and pleasing manner.

The unexpected formation of another Society under the auspices

of the State wiiiiin the limits of this little county, probably de-

tracted from the material of the fair, and also from its general

success ; mainly, however, by disconcerting the plans of the

officers of our Society. I regard the existence of two Societies

here as unfortunate, and while I am confident both cannot exist

long, each will prevent the greatest and most desirable success

possible for one only. If the existence of two does not destroy

both it will be fortunate. I say this with no prejudice, because I

am individually friendly to both
;
but I would much prefer to see

one thriving, successful Society, than two discouraged and sickly
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ones. The agricultural interest I think is growing in this county,

though not rapidly. Farmers farm better but not half enough.

Amount of premiums offered, $410; awarded, $312.

Edwin Sprague, Secretary.

NORTH KNOX AGRICULTURAL SOCIETY.

The first Exhibition of this Society was held at Union, October

5th, 6th and 1th. The weather fine, the attendance large and the

whole deemed a success. There were 473 entries for premium
and 200 for exhibition only. Among the horses, special mention

is made of "Little Mac,"
" Gerrish's Knox," and the dam of

both, as very fine animals. Oxen and steers, 28 yokes ; bulls, 13,

including pure bred shorthorn and Jersey ;
21 entries of cows and

heifers.

Among the crops reported, are one of 384 bushels of ears of

corn on two acres, by G. N. Collins
;
another of 100 bushels of

ears to the acre, by B. E. Starrett.

Wheat. Daniel Gould, Jr., 45 bushels per acre; W. B. Rob-

bins, 42 bushels per acre
;
Levi Daniels, 36 bushels per acre.

Barley. N. Clark, 48 bushels
;
and J. W. Calderwood, 46|

bushels per acre.

Oats. Levi Morse, 60 bushels of 44J pounds each
;
Alex. Star-

rett, 70 bushels of 34 pounds to the acre. Norway oats of 39

pounds per bushel.

Amount of premiums offered, $360 ;
amount of premiums

awarded, $253.
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LINCOLN COUNTY AGRICULTURAL SOCIETY.

The Fifteenth Annual Show and Fair of this Society was holden

at Waldoboro, on the 19th, 20th and 21st days of October, 1869.

The show was as successful as the officers anticipated
—this So-

ciety laboring as it does under depressions, arising from a number

of causes.

The show of horses and colts was but indifferent, there not

being what might be called a really fine specimen among them
;

this in Lincoln county, that a few years since was noted for the

fine horses she produced, should not be, while other portions of

the State are taking more interest and expending large amounts

for the improvement of the noblest of the brute creation, we have

sadly degenerated, and hope before another show that some im-

provement in this department will be shown.

The show of stock was meagre and the quality not as good as

at some of our former exhibitions, but this is to be expected in a

locality where the shipping of hay is made a specialty. It will

eventually end in poorer farms, poorer cattle, smaller crops and a

depopulated State, unless some special means are used to keep the

sod up to its virgin productiveness. It is a well known fact that a

large portion of our farms where they have been in the habit of

selling their hay for successive years instead of raising stock, have

become so run out they have neither hay or stock to sell, and the

farms and their owners have been growing poorer year by year.

The true policy of every farmer should be to consume the hay or

a large portion of it on his own farm, sell his stock, thus making
manure to enrich his land, making it more productive, also more

valuable ycarl}'. The grass crop in this section of the State

suffered severely from its being so dry in the early part of the

season, there being in Lincoln county not more than two-thirds

of a crop. ^
The show of field crops was larger than usual

;
there were fine

specimens of wheat, rye, corn, oats, beans and peas, but not one

sample of barley on exhibition, the reason for this I cannot ac-

count for when there was so generous a crop of this grain raised

in this locality the present season. There was shipped from this
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port the present fall about four thousand bushels. There were

some very fine specimens of corn on exhibition, but no crop

worthy of special notice, as none came up to average crops of

former years ;
it sufiered severely and is very light in this locality

in consequence of being late in getting in the seed, and from the

dry cold summer
;
it also sufiered very much from the heavy gales

of September.
The samples of wheat were all e?;cellent, and the crops will

compare favorably with crops grown in the West or those raised

by our fathers on the new forest lands in the days of yore. Chas.

C. Linscott of Jefferson, received the first premium of fifteen dol-

lars for best two acres. I learn from Mr. L.'s statement that he

raised on two acres and twenty-three square rods of land, seventy-

five bushels ; sowed three bushels and three pecks of seed of the

variety known in this vicinity as Java wheat on the 5th day of

May, and harvested on the 26th day of August. About two-thirds

of the piece was gravelly, the balance a clay loam
;
found the

stoutest and best wheat on the gravelly soil. He further states

that the persons who harvested it for him stated to him if he had

cut it one week earlier they thought he would have had ten bush-

els more as it was so ripe there was great waste.

Mr. John S. Ames of Jefferson, was awarded the first premium
for best one acre. Mr. Ames states he raised on one acre, thirty-

eight and one half bushels
;
used two bushels of seed

;
sowed it on

the 29th day of April and harvested the last week in August.

Soil rocky ; cz-opped with corn previous year, which was manured

in the hill
; spread broadcast ten loads long manure this spring,

and plowed in and well harrowed before sowing wheat. About

the time the blade was appearing, mixed six bushels unleached

ashes with two bushels plaster and spread on the piece, and thinks

it had a good effect on the crop.

Amos M. Lash of Waldoboro', was awarded the second premium
on one acre. From Mr. L.'s statement I learn he raised on one

acre, thirty-eight and one half bushels Java wheat
;
sowed two

bushels of seed on the 12th day of May, harvested on the 2Ist day

of August. The larger part of the land on which it was raised

was a gravelly soil, the rest of it a clay loam. It was heaviest

strawed on the gravelly soil.

Mr. John Lash of Waldoboro', was awarded the first premium

for best one half acre. The statement was lost or mislaid.
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Mr. James Benner of Jefferson, was awarded the second premium
for one half acre—raising sixteen bushels

; using one bushel seed.

Ground had been cultivated in usual way for two years.

Edward F. Levenseller of Waldoboro', raised on one aiid five-

sixteenths acres thirty-one bushels wheat. The ground on which

this was grown had been up three years and cultivated the usual

way by cropping with potatoes and corn. He was awarded a

gratuity of three dollars.

• Thomas J. Simmons of Waldoboro', had a very fine specimen

and a good crop.

For the best bushel of wheat the first premium was awarded to

Daniel Hopkins, Esq., of Newcastle. Mr. H. raised on one acre

and four square rods, twenty-seven bushels, averaging sixty-six

pounds to the bushel
;
raised on a granite soil

;
seed of the variety

known as Java
;
sowed the 20th day of April, harvested on the

26th day of August. Mr. H. makes the same statement that Mr.

Linscott does in regard to the harvesting, that it should have been

cut one week earlier.

The best and largest crop of wheat in proportion to the amount

of land and seed sown in this vicinity, but not presented for pre-

mium, was raised by Capt. Benjamin Robei-ts of Waldoboro', on

thirty-three and one fourth square rods of land
;
a gravelly loam,

broken up in the spring of 1868, planted with potatoes, well ma-

nured in the hill, also by spreading broadcast. Sowed fourteen

quarts of Russian wheat on the 8th day of June, and harvested on

the 6th day of September ten and one half bushels. The piece of

land on which this was raised was part of an old field which was

completely run out, and had not in all probability been plowed for

thirty years.

The action of the Board of Agriculture in making it incumbent

on the county societies to offer larger premiums for the cultivation

of wheat, must result in great good, and must save the State more

money the present year than the cost of the Board for some years

to come. It will give additional impetus to others to try if not

for the premiums, at least to raise their own bread and thereby

save their money at home. If Maine can raise her own bread, and

there is no reason to doubt it, but everything to insure success, at

least from the experiment of the past two years, it will be a saving

to the State of more money than one can liardly realize.

The show of root crops was large and of fine quality, the largest

display in this department for quite a number of years. J. P.
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Hollis, Esq., of Waldoboro', took the first premium for the largest

and best assortment of garden produce, having on exhibition some

twenty varieties. Thomas J. Simmons of Waldoboro', the second

premium, having nearly the same number. They both made very

fine displays and deserve great praise.

• We also had more than the usual number of mammoth squashes,

pumpkins, beets, and turnips.

H. J. A. Simmons of Waldoboro', exhibited twenty-six varieties

of potatoes, and was awarded the first premium. John F. San-

born of Damariscotta, took the second premium for ten different

varieties. There were also some twenty baskets of potatoes of

different varieties, by different individuals, all very handsome and

large, attracting a great deal of attention.

Silas Smith, Esq., of Boothbay, sent by steamer Chas. Houghton
a fine display of vegetables, which did not arrive until late in the

afternoon of the second day of the Show, after the committee had

made their report. They would have undoubtedly received pre-

miums could they have arrived at the Hall earlier. The potatoes

in this box were the only specimens of the Eaely Rose on exhibi-

tion, and were of monstrous size.

The crop of potatoes in this county is about an average, owing

to the large breadth of land cultivated and have suffered very

little with rot, the quality is superior. We have a seedling in

this county raised by Thomas Johnson, Esq., of Bremen, which is

a great favorite, not only for its productiveness but for its other

good qualities, being some ten days earlier than the Sebec or

Goodrich, very free from rot and one of the best table potatoes I

have ever seen
;

it resembles the Jackson and is a seedling from

that variety ;
it takes precedence hei'e to any of the fancy pota-

toes which have been sold at extravagant prices. The Committee

on dairy products, especially on butter, of which there was more

on exhibition than for some years previous, speak in terms of high

commendation, but cheese was of inferior quality.

The ladies department of household manufactures and miscel-

laneous articles, as usual in this county, was well filled and made

a very handsome appearance. The ladies of this Society have

always taken great interest and done their part nobly towards

keeping up their part of the exhibition, always making the show

in the hall full as interesting as any other county in the State.

The show of fruit was as large as there was reason to expect,

the gales of September having shaken a large portion of the fruit
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from the trees, also turning up large numbers of them by the

roots and otherwise doing great damage. John Currier, Esq., of

Waldoboro', made a very handsome show, exhibiting eighty-five
varieties of apples, thirty-eight of pears, eighteen of native and

six of foreign grapes. Henry Ingalls, Esq., of Wiscasset, exhibit-

ed seven varieties of foreign and eleven of native grapes ;
the

fruit was fully ripe and the berries large and fine.

Mr. Lyman H. Winslow of Nobleboro, had a very handsome

display, exhibiting forty-five varieties of apples. Thomas I. Sim-

mons, Esq., of Waldoboro', also made a good show, having thirty-

three varieties of apples on exhibition.

The money expended by this Society in accordance with the

direction of the Board of Agriculture for the promotion of agri-

cultural information, the formation of Farmers' Clubs and lectures,

was not as beneficial as Ave could have wished, for the reason that

the gentleman who had been selected for this duty disappointed
us on account of sickness, and we cuold not procure in the limited

time left so efiicient a lecturer as we could have wished. There is

one suggestion, if not out of place, I wish to make, and that is,

that the Secretary of the Board of Agriculture should have the

whole matter of making the arrangements Avith lecturers in his

power, as by that means there might be more uniformity and more

general success.

I cannot close this report of the doings of this Society for the

year 1869, without paying a tribute of respect which this Society
owes Col. Thomas Simmons, and can do it no better than to copy
the preamble and resolutions offered immediately after his death,

by Hon. E. W. Farley of Newcastle, which were unanimously

adopted :

Mr. President :
—Since our last annual meeting an aged citizen

of this county and one of the pioneers of this Society, Col. Thomas
Simmons of Waldoboro', has deceased. Col. Simmons was among
those who originated and obtained the act of incorporation of our

Society, and from time to time filled nearly every official position

at its disposal, and at the time of liis decease was its President for

a second or third time. His zeal and interest in belialf of the

Lincoln Agricultural and Horticultural Society was proverbial.

He was a constant attendant of our annual meetings and always

present at our annual fairs, with specimens of the products of his

farm, his garden and his dairy, furnishing ample evidence that his

interest in agricultural pursuits Avas of a practical character. To
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him as much as any member is our Society indebted for its past

success. As we shall never again greet his kindly appearance at

our designated meetings, I feel that we owe a tribute to his

memory, and for that purpose I ask permission to submit the

following resolve :

Resolved, That in the decease of Col. Thomas Simmons, the

Lincoln County Agricultural and Horticultural Society has lost

the services of one of its most faithful and devoted friends. While

we cherish his memory we will endeavor to profit by his example

as an earnest and skillful agriculturist and earnestly recommend

it to others as worthy of being followed.

Resolved, That the foregoing preamble with these resolves be

entered with the records of the Society and that a copy of the

same be sent by the Secretary to the family of the deceased.

In conclusion I am constrained to say it is to be hoped that

each and every member of this Society will take more interest in

the future to make the Society more useful, and try and enlarge

its growth and success rather than being so earnest in looking

after individual premiums.
At 2 o' clock on the third day. Dr. Benjamin F. Buxton of War-

ren, delivered an able and interesting address at the hall of the

exhibition, at the close of which the several Committees made

their reports.

Amount of premiums offered, $425; amount awarded, $333.^5,

W. S. Brown, Secretary.

OXFORD COUNTY AGRICULTURAL SOCIETY.

This Society held its Twenty-Seventh Annual Fair on the 5th,

6th and '?th of October, 1869.

In consequence of the unprecedented storm immediately preced-

ing the Show, many of the highways were rendered impassable,

which greatly reduced the number of entries and the attendance

of visitors. Notwithstanding this, the number of entries of neat

stock was as large as last year ;
but the number of horses entered

was smaller. Improvement is to be seen in both the horses and

neat stock exhibited. The hay crop was below an average one.

The wheat crop was excellent, both in quantity and quality ;
but
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the breadth sown was small. The crop of corn was small but it

was better matured than was anticipated in September. Oats and

barley produced abundantly. Notwithstanding the increased

premiums offered for wheat, only one entry was made
;
and that

was for a crop of 40 bushels grown on 1 acre and 87 rods, being
at the rate of 25| bushels to the acre. No entry was made for

corn or rye, and but two for barley and one for oats. The crop
of potatoes was small, but the quality good. The crop of apples
was small, but many beautiful specimens were exhibited

;
also

specimens of pears, peaches, plums, grapes and cranberries. The

exhibition of dairy products was much larger than it has been for

several previous years, and many fine specimens were displayed

upon the tables. It is to be hoped that the interest manifested in

this department, will be not only sustained, but increased. The

display of domestic manufactures and needlework was large, and

contained many substantial fabrics, such as cloth for pants, flan-

nels, balmoral skirts, counterpanes and table linen. Quite a num-
ber of agricultural implements were exhibited, consisting of

'mowers, one American hay-tedder, several horse-rakes, horse-hoes

and plows.

In accordance with directions from the Board of Agriculture,
the Trustees employed Hon. Sidney Perham to lecture and assist

in the formation of Farmers' Clubs. In pursuance of these objects
he lectured at Buckfield, Bethel, North Waterford and South

Paris, and assisted in forming a Club at each of said places.

Amount of premiums offered, $386.15 ;
amount of premiums

awarded, $342.50.

Elliot Smith, Secretary.
Norway, November 30, 1869.

EAST OXFORD AGRICULTURAL SOCIETY.

The Secretary reports that an Exhibition would have been held

at Dixfield on the 6th and Uh of October, but for the severe

freshet of 4th and 5th, which destroyed most of the bridges in the

vicinity and greatly injured the roads, causing obstruction of

travel and great loss of property.

The grass crop remarkably good in quality and of about the
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usual amount. Indian corn, one-third below an average, though
better than expected in August. Potatoes, light yield and affected

by rot. Oats, good. Wheat yielded well, but a less breadth was

sown than for some years previous.

WEST OXFORD AGRICULTURAL SOCIETY.

The Nineteenth Exhibition of this Society was held at Frye-

burg, October r2th 13th aud 14th.

By reason of the almost unprecedented ravages of the freshet

on the Saco the week previous, damaging many of the public

highways and injuring private property, many farmers anxious

to be present were obliged to remain at home
;
and again, at the

opening of the second day—usually the most interesting of the

three—the rain poured in torrents, overflowing a second time

the low lands and impeding travel. The last day, however,
dawned with pleasant skies, and by noon the enclosure was filled

with visitors to nearly its usual second day's capacity, and what

at first promised almost a failure proved quite a success—the

receipts nearly attaining the amount of last year, when they were

considerably above the average of former years.

The entries, particularly of live stock, were less numerous than

would have been, but for the circumstances above mentioned.

The amount offered for premiums for neat stock was $251, while

the amount awarded was $53.75 only, against $106.50 a year ago.

The amount offered for horses was $75.50, and the amount

awarded $53.75. Of crops, that of hay proved very abundant

within the limits of this society, comprising as it does some of the

most fertile alluvial soil in Oxford county. The same may be said

of oats
;
but corn was less satisfactory, owing to the cold and

backward Spring, and continued raw, chilling winds, and an

abundance of rain throughout the season, not half an average crop

was realized in this region. Under greater inducements offered in

accordance with instructions from the Board of Agricultui-e for

the culture of wheat, some extra acres have been sown the past

season, and several very nice samples were shown. The Arnautka,

recently distributed from Washington, has done very well in this

section, and it is thought will prove a valuable variety. Potatoes
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were raised in great abundance, and the display of difierent varie-

ties of this tuber at the Exliibition was never so great. Fruit

and by this let it be understood the apple—was a failure in this

region, with an oxcctional orchard here and there which stood
more sheltered from the winds and frosts. These however fur-

Jiished fine specimens for exhibition.

It can, I think, be safely said, that the Exhibition generally
satisfied both exhibitors and visitors.

It is presumed before another Exhibition can be held, the Port-

land and Ogdensburg Kailroad will be built and running through a

portion of the Society's now unoccupied grounds, a free title

having generously been tendei'ed to the company for depot pur-

poses, &c. This, it is thought, will inure to the advantage of

both corporations.

The total amount of premiums offered the current year is

$606.55 ; amount awarded, $253.45.

D. Lowell Lamson, Secretary.

PENOBSCOT AND AROOSTOOK UNION AGRICULTURAL
AND HORTICULTURAL SOCIETY.

The Exhibition of this Society was held at Patten, October Uth,
1869. The Secretary's report alludes especially to a Clydesdale
stallion shown by Mr. Thompson ;

also to a fine Leicester buck
and six ewes owned by Ira Fish, Esq., of Patten. The season has
been favorable for crops generally, grains very good.

J. S. Whitney, Island Falls, 30J bushels wheat per acre
; J.

Hunt, Patten, 36 bushels per acre
; William Leslie, Patten, 30

bushels per acre
;
Jotham Flanders, 21 bushels per acre.

Oats. Ephraim Joy of Patten, on burn, 76 bushels per acre;

Joseph Hunt of Patten, 62 bushels per acre
; ^Villiam Mitchell,

800 bushels on about 16 acres.

Amount of premiums offered, $150; amount of premiums
awarded, $95.
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PENOBSCOT COUNTY AGRICULTURAL SOCIETY.

This Society hold its Second Exhibition at Bangor, September
20th to 22d. The chief article of export from the farm in this sec-

tion is the potato
—the amount sliipped from Bangor averaging a

thousand bushels daily the year round. They are mostly grown
on sward land broken up in the spring. Covering the seed and

subsequent culture is chiefly done by the use of Chandler's Ilorse-

Iloe. A few farmers in this county have raised wheat steadily,

and the average yield has been equal to that of most of the West-

ern States. More was sown this year than for several years past,

and the yield has been highly satisfactory
—in one case 39 bushels

and upwards per acre. Five P^armers' Clubs have been recently

formed and are doing a good work.

Amount of premiums offered, $1,480 ;
amount of premiums

awarded, $686.

NORTH PENOBSCOT AGRICULTURAL SOCIETY.

The Exhibition of this Society was held at Lincoln, October 6th

and lih, 1869, and is reported to have been successful.

Amount of premiums offered, $350 ;
am't of premiums awarded,

$191.
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WEST PENOBSCOT AGRICULTURAL SOCIETY.

Secretary's Report.

The Fifteenth Annual Cattle Show, Exhibition and Fair of this

Society was held upon the grounds of the Society in Exeter, Sep-
tember 28th, 29th and 30th, 1869. The attendance was large and

more than usual interest manifested to make the occasion useful

and attractive. Five hundred and ninety-two entries were made,
and nearly every branch usually represented at our Fair was filled

with choice specimens. Pure bred animals were exhibited b}"- A.

L. Barton, Esq., of Dexter, among which, worthy of especial no-

tice, his Durham bull
"
Waterloo," same that received the first

premium at the last New England Fair, and his two years old

heifer,
"
Imogen." These animals were exhibited at our Fair last

year, and are considered very fine specimens. M. E. Rice, Esq.,

of Stetson, exhibited 22 head of neat stock, consisting of Holstein

or Dutch and high grade of Jerseys. These animals attracted

much attention. S. A. Hamilton of Garland, exhibited a pair of

steers two years old, weighing 3,015 pounds. Nineteen bulls and

bull calves were on exhibition, mostly grade Durhams, and never

surpassed at any of our former shows
;
and the sheep, swine and

poultry were very good.

The horse department was never better: 18 stock horses, among
whicli might be noticed "Brown Harry," and "Dirigo"; 17 breed-

ing mares with foals by their sides, together with many team and

carriage horses and colts, representing some of the best stock in

the State.

The exhibition of butter and cheese was excellent ;
and the dis-

play of honey, maple sugar, syrups, preserves, jellys, wines, &c.,

was very extensive and deserving much praise.

Fruit.—Choice specimens of apples, pears, grapes and plums.

This crop suffered much from the gale the first part of the month,

and is very light compared with last season.

The exhibition in the Halls was very good. The ladies' depart-

ment in th*' many useful and f)rnamental articles presented give

evidence of taste, skill, and industry. The Committee remark with*

great satisfaction—"that many of the most useful articles were
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made by those veteran ladies who have contributed to the Fairs

through a long series of years, thus showing that their hands have

not lost the skill, nor their hearts the freshness of earlier years.

Articles were also contributed by mere children, which exhibit

taste, industry and ambition to be useful. As an illustration of

the manner in which youth and old age have vied with each other,

a pair of childrens' hose, very neat, were knit by a girl seven years

of age, while a note appended to a pair of men's stockings, inform

your Committee that the yarn was spun, colored and knit by a

lady eighty-five years of age, having the sight of only one eye."

Crops.—Fine specimens of grain, traces of corn, and extensive

varieties of garden vegetables and other crops were exhibited, and

from the statements made to the Committee I take the following :

Hall Bagley of Charleston, produced 411 bushels wheat from two

acres, with a profit of $68.00 ;
49 bushels barley from one acre,

profit $35.44 ; T9| bushels oats from one acre, and from another

acre 120 bushels ears of corn with a profit of $42.00. Jacob W.
Haskell of Garland, produced 45 bushels wheat from two acres,

and 110 bushels ears corn from one acre. N. & G. Oak of Exeter,

produced from 3| acres, 71 bushels wheat; and from one acre, 25

bushels. Abner Brooks of Corinna, produced 38 bushels wheat

from one acre, E. L. French of Exeter, 30 bushels wheat from one

acre. John Campbell of Corinth, 26 bushels wheat from one acre,

and 186 bushels ears of corn.from two acres. William Grinnell of

Exeter, 25 bushels wheat from one acre, profit $38.15; from an-

other acre 120 bushels ears corn. James Skillin of Garland, 23J

bushels wheat from half an acre, profit $28.83. E. B. Stackpole

of Kenduskeag, 25| bushels wheat from | acre, profit $34.00; 18

bushels ears corn from 124 square rods, profit $51.25 ; If bushels

beans from |acre, profit $15.31; '501 bushels potatoes from 3J

acres, profit 132.15; and 93 bushels potatoes from ^ acre, profit

$26.35. E. F. Crane of Kenduskeag, 62| bushels barley from one

acre, profit $49.50, and 15 bushels oats from another acre, profit

$43.15. John Bagley of Corinth, 51 bushels barley from one acre,

profit $43.15, and 14 bushels beans from | acre, profit $21.25.

Crosby Clement of Kenduskeag, 41 bushels barley from one acre,

profit $33.30, and 108 bushels potatoes from | acre, profit $50.10..

Chester Weld of Kenduskeag, 62 bushels buckwheat from two

acres, profit $25.00, and 205 bushels potatoes from one acre, profit

$35.00. Winthrop Chapman of Exeter, 83^ bushels oats from one

3
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acre, profit 21.15. Otis W. Rollins of Dexter, 64 bushels oats on

one acre, and 240 bushels ears corn on two acres. J. M. Cham-

berlain of Exeter, 105 bushels oats and peas on 1^ acres. B. F.

Richards of Exeter, 77| bushels oats and peas on one acre. H.

Eastman, Jr., of Exeter, 96 bushels oats and peas on 1| acres.

S. E. Cleveland of Exeter, 282 bushels ears corn on two acres. A.

B. Stevens of Exeter, 191 bushels ears corn on 1^ acres, and 230

bushels potatoes on one acre. Lyman A. Ireland of Corinna, 150

bushels ears corn on one acre, profit $48.00. D. M. Haskell of

Garland, 108 bushels ears corn on one acre, and 222 bushels pota-

toes on another acre. George A. Bachelder of Exeter, 18 bushels

ears corn on 124 square rods, profit $39.20, and 215 bushels pota-

toes on 1^ acres, profit $66.15. J. F. Crowell of Exeter, 60 bush-

els ears corn on 15 square rods, profit $28.39. J. W. Leathers of

Exeter, 133 bushels potatoes on five acres, and 288 bushels on one

acre. Albert Grinuell of Garland, 90 bushels potatoes on | acre,

profit $11.25.

At 2 o'clock on the second day, E. F. Crane, Esq., delivered an

Address, which was listened to with marked attention, at the close

of which he tendered his resignation as President of the Society,

an oflSce which he had filled with great satisfaction to the Society

for ten years. The third day, set apart for the exhibition of trot-

ting horses, was well attended and passed off with usual satisfac-

tion.

Farmers' Clubs have been formed in five towns within our limits

the present season, four of which was addressed by Hon. Samuel

Wasson of Hancock county ;
and the farmers seem to take a new

interest in their vocation, and it is believed that new improvements
will be brought to light in these new organizations.

T. P. Batchelder, Secretary.
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WEST PISCATAQUIS AGRIj3ULTURAL SOCIETY.

This Society was incorporated during the present year, and

held its first Exhibition, September 29th and 30th, at Monson.

It is reported to have been satisfactory, and that much interest

was manifested. The crops generally are reported to be near an

average. Corn somewhat less and grains more than usual. Hay
and potatoes of superior quality, but not beyond usual amount.

Pasturage not good, and cattle come to the barn in low condition.

• Amount of premiums offered, $112 ;
amount awarded, $100.

WEST SOMERSET AGRICULTURAL SOCIETY.

Secretary's Report.

The Annual Exhibition of the West Somerset Agricultural

Society was held on the grounds of the Society, October 13th,

1869. The morning opened dark and threatening, preventing

many from putting in an appearance. Before 9 o'clock, it began
to rain, and continued to pour down incessantly all day. Not-

withstanding the pelting rain, there was a fair show of cattle on

*the ground, indicating that the Show would have been large but

for the storm which kept away all that did not come in over night.

As it was, there were 295 entries—9T oxen and steers, 48 cows

and heifers, 6 bulls, 32 horses and colts, 100 sheep and-lambs. In

view of the fact that the track would be unfit for use for some

time, and the probable continuance of the storm, the Trustees,

after consulting with the principal exhibitors, concluded to close

up the Exhibition, and indefinitely postpone the fair and trot

advertised for the next day. Hon. T. S. Lang was present to

deliver an address, but the weather was so unfavorable and the

people so intent on dispersing, that the address was also dispensed

with. On the whole, it was a disagreeable and unfavorable Exhi-

bition—a display under difficulties such as we hope not to expe-
rience very soon again.

This has been an unfavorable year for the farmers of this section.

The Spring so wet and backward, as to prevent the early sowing
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of wheat
; many acres that had been previously prepared for this

crop was finally sown in barley and oats. The season was too

cold for corn, which would have proved a failure, but for the

unusual delay of frost in the fall. Barley and oats were an aver-

age in quantity and excellent in quality. Potatoes have rotted

badly, and many acres have been lost, by the heavy fall rains and

freezing in the ground. Hay was fair, and of most excellent

quality. As a whole, taking into account the short crops and

reduction of prices, it has been an up-hill year for farmers here-

abouts.

Under stress of the vote of the Board of Agriculture last winter,

we have stai'ted several Farmers' Clubs into operation. Although
at first not apparent, we begin to see the wisdom of the movement

in the increased interest already awakened in agricultural matters.

It already elicits inquiry into the best methods pertaining to the

improvement of stock, saving and applying manures, and all other

matters suggestive of a better husbandry ;
and under the influence

of the clubs we look for a greater progress and improvement in

the future.

Albert Moore, Secrelary.

SOMERSET CENTRAL AGRICULTURAL SOCIETY.

The exhibition was held at Skowhegan, September 29th, 30th

and October 1st. Cattle were present in large numbers and of

better quajity than at any previous show. The herd of pure

blood Hereford, belonging to II. C. Burleigh of Fairfield, attract-

ed much attention. In all there were 225 entries of cattle, 150 of

sheep and 98 of horses. Many farmers are abandoning the finer

wooled sheep and substituting larger breeds.

The crop of wheat was unusuall}'- successful, a large breadth

being sown, and the yield from fifteen to thirty bushels per acre

and upward—no injury from rust, and little from midge. Premiums

were awarded to J. H. Bigelow of Skowhegan, for 33 bushels per

acre—to Samuel Dean of Madison for 30| bushels—to Amasa

Bigelow for 30 bushels.

Offered for premiums, $691.00 ; Awarded, $509.00.
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EAST SOMERSET AGRICULTURAL SOCIETY.

Secretary's Report.

The animal cattle show and fair of this Society was held upon

their show grounds in Hartland, September 14th and 15th, 1869.

The weather was fine but very warm. The attendance was large.

The first day was devoted to the exhibition of cattle, sheep, swine

and horses. There were one hundred and seventy-four head of

neat cattle, thirty-nine horses and colts, twenty-six swine and

seventeen sheep on exhibition. The cattle were mostly grade

Herefords and Durham s.

The show of neat stock, as a whole, showed a marked improve-

ment from former years. The sheep was mostly of fine wool

grade. The swine department was well represented by John Fin-

son of St. Albans, and Thomas Fuller and E. K. Fuller of Hart-

land. The exhibition of horses and colts was fine, mostly of the

Drew blood, which takes the lead in this section of the county.

There was a sprinkling of the Knox blood to be seen. The first

premium on stock horses was awarded to H. J. Robinson of Hart-

land, for his five year old Drew, a splendid aninial.

The second day came the exhibition of mamafactured articles

and the trial of speed. The exhibition in the hall was much better

than usual. The display of quilts, carpeting, rugs, hose, mittens,

yarn and needle work, &c., show that the ladies take an interest

in the fair.

The show of butter and cheese was small, owing to the weather

being very warm. The show of fruit was less than usual. The

exhibition of field crops came ofi" at our annual meeting the third

Saturday of November. E. B. Ramsdell of St. Albans, exhibited

a sample of Wheat called the " Lost Nation," which produced 40

bushels to the acre. E. Crocker of St. Albans produced 30 bush-

els to the acre. Mr. Butterfield of Hartland, 28| bushels to the

acre. It is
" Bald Wheat," grows tall, straw stiff", free from rust.

There have been fine crops of this wheat raised in this vicinity this

season. The. seed was brought from New Hampshire a few years

since. Has never failed of a good crop. Barley and oats are

good. Corn fine. Potatoes an average. Root crops of aJl kinds



38 SAGADAHOC COUNTY SOCIETY.

are good. The first part of our season was wet and cold. Tak-

ing our crops as a whole I think they are more than an average.

Amount of premiums offered, $312.00 ;
Amount of premiums

awarded $2t6.8'7.
Thomas Fuller, Secretary. .

SAGADAHOC COUNTY AGRICULTURAL SOCIETY.

The fifteenth annual exhibition of this Society was held at Tops-

ham, October 12th to 15th, 1869, and was fully successful. A

larger number of blood animals was exhibited than usual. Men-

tion is made of a crop of Indian corn, by Lewis Simpson, 2d, of

Brunswick, estimated at 100 bushels per acre; four and one-

eighth cords of ears from two acres.

Several Farmers' Clubs have been established and lectures

delivered
; seventy-five dollars having been expended in this

effort.

Receipts, $1,464.00; Awards, $672.00.

SHAPLEIGII AND ACTION AGRICULTURAL SOCIETY.

Our annual exhibition was held at Shapleigh Corner, October

19th, 20th and 21st. Being blessed with good weather the fair

was a success. There was a full display in almost every depart-

ment.

Of neat stock there were a large number of entries, and most of

them were of very creditable quality.

The plowing match was warmly contested, but more to show

the endurance of the contestants than to encourage good plowing.

Plowing performed in a manner no good farmer would allow in his

field should not pass for ploiving at fairs.

The drawing match was a fine show of discipline and strength.

No department of the fair creates more interest than this, but the

benefit it confers upon the cause of agriculture may be questioned.

There were but few milch cows upon exhibition and these only

of average quality. Our farmers would find it pay to obtain pure

bred stock as a method of increasing the value of their dairy

products.
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The show of horses and colts was good. Much interest is

shown in raising horses, and if care is taken to use only good

animals for breeding purposes it may be made a profitable busi-

ness.

There was a fine display of specimens of wheat, rye, oats and

barley. James H. Buzzell of Acton, was awarded premium for

best two acres of wheat—40^ bushels. Lyman R. Buzzell, for best

acre of wheat—28| bushels. For the best J acre of corn, Joshua

M. Young of Action, was awarded premium—53| bushels of ears.

Stephen P. Ham of Shapleigh, was awarded premium for best |

acre potatoes
— "78 bushels. The corn crop has been less than an

average this year. There has been a fine crop of potatoes secured

but at present date many complaints of rot are heard.

The exhibition of vegetables was the best we have had. Of

fruit there was more than an average show. The quality was of

the hiarhest class. Several collections of from 12 to 20 varieties

of apples and a large lot of fall and winter fruit of many kinds,

show that farmers have no notion of giving up fruit culture.

Many farmers are buying large lots of trees from travelling

agents. We advise them to be cautious how they trust too much

to irresponsible parties. Better purchase trees of some one who

has an established reputation for fair dealing and honesty, and

who has a regular place of doing business. Much loss and vex-

ation may be avoided by so doing.

In the hall the ladies made an excellent display of carpets, rugs,

quilts and fancy articles of all kinds usually exhibited at fairs,

much of which was excellent. Many thanks are due the ladies

for the interest they manifest in our annual fairs.

Preserves, ketchups and jellies were exhibited in about the

usual quantities, all of .superior merit.

Many farmers use commercial manures and think they pay well,

though there are cases occasionally where no profit is derived
;

whether owing to some peculiar condition of the soil or to adulter-

ation of the manures we cannot say, but probably to the last.

The Cumberland Superphosphate is well spoken of. Farmers

cannot pay too much attention to saving and applying all manures

they possibly can for it is the soul of good farming.

Every year the interest taken in our Society and its Exhibition

increases. New members are joining the Society ;
and while some
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care more about a few dollars in premiums than the benefit to the

cause of agriculture, we have but little reason to complain.
At our exhibitions as at all others, there are a class of worthless

scamps who come to prey upon the ignorance or intemperate
habits of the community. A more vigorous system of dealing
with this class of blacklegs would be for the benefit of all con-

cerned.

Joel B. Ricker, -Secretary.

NORTH WALDO AGRICULTURAL SOCIETY.

The exhibition of this Society was held October 12th, a larger

number of persons attending than at any previous meeting. The

cattle and other animals shown compared well with former years

in quality, but less in numbers. Sheep husbandry is declining,

the number kept having been reduced one-third from that of few

years ago.
*

The entries for potatoes indicate crops as large as from 300 to

330 bushels per acre, and wheat in one instance 45 bushels per

acre. More attention is being paid to this crop than formerly.

Mr. Vickery of Unity, raised this year 220 bushels, and many
farmers raise more than they require for home use.

Amount of premiums offered, $320 ;
amount of premiums

awarded, $233.
k
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WASHINGTON COUNTY AGRICULTURAL SOCIETY.

This Society held its exhibition at Pembroke, October 29th and

30th. There were 55 entries of horses and colts, 40 pairs of oxen

and steers, 40 entries of cows and heifers besides other live stock.

The following items relative to crops are gathered from the

statements :

Wheat. John W. Porter raised 36 bushels of wheat on two

acres of sandy land
; Henry Archer 32| bushels wheat on one

acre and twenty-five rods.

Oats. J. W. Porter 41 bushels per acre; H. A. Sprague 33|

bushels per acre
;
Merrill Sprague 33 bushels.

Barley. Thomas McCarlie 36 bushels per acre
;
G. 0. Lincoln

36 bushels per acre.

Ruta Bagas. Thomas Robinson 280 bushels on one-fourth of an

acre.
c

Beans. G. 0. Lincoln 26 bushels per acre; William H. Ayres
20' bushels per acre.

No premiums were ofiered on hay or buckwheat, said to be the

most profitable crops grown in that section.

Amount of premiums offered, $918 ;
amount of premiums

awarded, 1109.

WEST WASHINGTON AGRICULTURAL SOCIETY.

Secretary's Report.

The Exhibition of this Society was held at Jonesboro', Septem-
ber 22d and 23d. The weather was favorable, and the attendance

larger than at any previous one.

The produce exhibited would compare favorably as to quality

with any shown at previous exhibitions, while in quantity it was

below. The season was extremely dry in July and August, but

wet and cold in the spring and early summer. Perhaps the in-

ducements offered by the Society, in premiums, are not sufficient

to prompt individuals to exert themselves to bring out their vege-

table productions.
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There were some fine horses on exhibition, and as many entered

for premium as at any Fair.

Neat cattle were driven to the Show in greater numbers than

ever before, but owing to the dryness of the season, which reduced

the amount of pasturage very much, they were not in very good
condition. There were many fine oxen and young cattle, and but

few cows. Improvement in stock seems to be uppermost with the

farmer within the limits of this Society. The market value of cat-

tle has fallen fifty per cent, within six months here. Stock will

come to the barn earlier than usual on account of the drouth.

There will probably be fodder enough for all stock kept.

Some sheep were exhibited, but the interest in their improve-
ment seems to have fallen off. Sheep raising is mostly confined

to the islands along the coast, where they are kept without the

expense of feeding in winter.

The display of fancy articles was much better than that of last

year. Many very fine articles of superior workmanship were ex-

hibited. The cloths of domestic manufacture were fine and nice.

As a general thing the crops were about an average this year.

The early part of the season was cold, wet and backward
; July,

August and September dry and not very warm. A middling crop
of potatoes, very fine in quality, was harvested. Oats about an

average yield. Barley below an average, although some obtained

good crops. Corn almost a failure, owing no doubt to the cold,

wet weather in the early part of the season. Beans light. Hay
crop not large, but secured in excellent condition. There never

was better weather for curing hay in this section. All crops were

harvested in good condition.

This Society has effected a marked improvement in the condi-

tion of agriculture since its organization ; especially is it seen in

the improvement of domestic animals.

James L. Bucknam, Secretary,
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YORK COUNTY AGRICULTURAL SOCIETY.

Secretary's Report.

The Annual Show and Fair was held October 5th, 6th, *7th and

8th
;
the cattle and horse shows on the Society's enclosed grounds

in Saco, and the show of fruit, vegetables, machinery, fancy arti-

cles, &c., in City Hall, Biddeford. The Society was favored by

good weather all of the days of the Fair, but a rainy day Monday

kept many good specimens of stock at a distance from starting.

The show of stock was, however, very creditable in almost every

department.

Some fine oxen were on exhibition. Messrs. Frank Scamman
and Alonzo Sawyer were awarded premiums for working oxen

;

Oscar Deeriug and Wm. 11. Deering for four ox teams. Messrs.

Davis Googins and Martin V. Jose were awarded premiums for

very heavy fat oxen—noble specimens to look upon, and attract-

ing much attention. Some finely matched steers of various ages
were shown by Jonas R. Taylor of Lyman, Samuel Milliken and

Geo. F. Calef of Saco, Daniel Mclntire and John Coffin of Bidde-

ford, and others
;
and a yoke of steer calves, each, from Davis

Googins and Willie Milliken of Sacoj attracted much attention

from their size and beauty.

Superior bulls were exhibited by Messrs. J. B. Taylor of Lyman,
C. n. Walker of Kennebunk, Davis Googins and Wm. H. Deering
of Saco, Simon M. Blake and John F. Davis of Biddeford, James

Pike and others.

Excellent cows were on exhibition from the farms of Elliot Fer-

nald, (whose herd received premium,) Daniel Mclntire, John H.

Ellis, S. P. McKenney, Albert Berry, James Pike and others.

The display of sheep was small. A good flock by William H.

Deering of Saco, received the first premium, and a South Down
buck lamb, 6 mos., weighing 87 pounds, by S. P. McKenney, Esq.,

of Biddeford. (This lamb was one of a fine lot kept by Mr. Mc-

Kenney, that were destroyed by the dogs soon after the Fair.)

Fine breeding sows, with pigs, were on exhibition, by Messrs.

George S. Lowell of Saco, and R. M. Hobbs and John F. Davis of

Biddeford. Mr. Lowell's sow was a Chester, that had 8 pigs in
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April, that sold for $46.50, and had with her 9 pigs. Mr. Hobbs'

was two years old, a cross between the Mackey and Newbury
White breeds, and had had four litters of pigs, 13 at each litter,

having 11 with her.

Good lots of hens, chickens, turkeys, &c., were shown. Mr.

George B. Milliken of Saco, showed a flock of 9 Leghorn hens.

The 9 hens, for 3 months ending July 1st, lai/1 50 dozens of eggs
that sold for $20.80. Cost of feed, &c., not given. Mr. Ira 0.

Doe of Saco, entered a flock of 30 hens, with the following exhibit

of their profit for 6 months ending Oct. 1st, 1869 :

Cr. By 21*7 doz. eggs sold $65 10

" 14 chickens sold T 00
'• 20 chickens on hand 10 00

82 10

Dr. To 11 bushels gi-ain 13 15

Net profit $68 35

Mr. Doe says he has uo fancy breeds
;
feeds on corn and buck-

wheat, principally; keeps clear water by them, and thinks no stock

pays so well for liberal feeding and care as hens. In above no

account is made of eggs used in the family, which at times has

been liberal.

The display of horses was very good. John Drew of Bidde-

ford, took the first premium for "horse of all work"
;
William 0.

Haines of Saco, for a stallion
;
Nathan Hanson, for best breeding

mare
;
Samuel Chase of Saco, Henry Bufl'um of North Berwick,

and Rev. Mr. True of Saco, for well developed 4 years old colts
;

H. B. Knights of Saco; and George H. Gray, for fine 3 years old;

Ira C. Doe and S. C. Stimpson, for 2 years old
;
and William H.

Decring and H. P. Hill, for yearling colts.

As usual, the trotting on the grounds the two last days of the

show attracted crowds, and passed ofi' satisfactorily. For premium
for "best trotting horse raised and always owned in the county,"

there were several entries. First premium was won by Thomas K.

Lane of Biddeford, the second by George F. Goodwin of Saco,

and third b}' Henry Bufl'um of North Berwick. For "
gents

driving horses," first prem. was awarded Charles B. Jay of Bidde-

ford, second to George F. Goodwin, third to Andrew W. Hewes,
Saco. For "horses owned in the county thirty days prior to

entry," first premium was awarded to J. P. Adams of Biddeford,
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horse " Gen. Warren "
;
the second to Charles W. Bond's "John

Henry
"

;
the third to J. G. Tarbox's "

Gipsy.'.' For trot
"
open

to all horses wherever owned," first premium was awarded to

horse "Troublesome," entered by Capt. George N. Jordan of Saco,

and the second by Adams' horse " Gen, Warren." Best time of

"Troublesome," 2.48
;
best of "Gen. Warren," 2.481.

The exhibition at the hall was a complete success, and was kept

open four days. The show of vegetables was unusually fine.

Many persons in habit of attending fairs in various sections called

this part better than they had ever seen elsewhere. John T.

Davis of Biddeford, received the first premium for "greatest

variety and best grown vegetables," and James H. Robbiiis of

Biddeford, the second premium; Very fine display of potatoes

was made by John Q. Dennett of Biddeford, Moses H. Hussey of

North Berwick, S. P. McKenney of Biddeford, John Hanscom of

Saco, Joseph Newcomb and John M. Goodwin of Biddeford,

Horace B. Stuart of Saco, and many others. Many fine lots of

the "Early Rose" were shown, as well as "Harrison," "Gleason"

and almost all sorts that stand well with the farmers, both new
and old. Secretary Hanscom received first premium for best'

crop on one-half acre of land. His statement showed upwards
of 100 bushels of potatoes on the half acre, of dry, gravelly loam

soil, in moderate condition. The varieties, Harrison and Gleason.

The manure used was Cumberland Superphosphate, and the cost

of the crop (all hired by the day) about thirty cents per bushel.

The crop of S. P. McKenney, same varieties of potatoes, fell but

little short of this yield ;
the manure used, wood ashes, on inter-

vale land. A splendid lot of Hubbard squashes were shown by
Hon. Seth Scamman of Scai'borough, and some of the Mammoth
varieties by S. L. Black of Limington, Andrews & Co., Enoch

Smith, Herbert Keep and others of Biddeford. A fine basket of

cranberries were shown by John P. Davis of Biddeford, and

Messrs. Ira C. Doe of Saco, Joseph Newcomb, S. M. Blake of

Biddeford, and Samuel Hill of Buxton, showed some very hand-

some onions.

Edward B. Randall of Limington, received first premium on

crops of wheat and oats
;
John T. Davis on wheat

;
John Q. Den-

nett on oats
;
Frank H. Towne of Kennebunkport, on crop of corn.

Messrs. Daniel Mclntire, Moses Burnham, Ira C. Doe, S. M.

Blake, John Milliken, Gilbert Berry, Amri L. Ayer and others,

made up a good display of corn in traces. *
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The display of dairy products was rather small in amount,

though in quality the butter was considered better than usual.

Mrs. Aaron W. Milliken of Buxton, received the first premium for

June butter, and Mrs. Frank H. Milliken of Saco, the first on

September butter.

The show of fruit was excellent in quality, though in amount

not so much as at some former exhibitions. Fourteen lots of

apples were entered for the variety pi'emium. Mr. Amri L. Ayer
' of Biddeford, drew the first premium for a lot seldom excelled at

any exhibition. Another fine (second premium) lot was exhibited

by Elliot Fernald of Saco, and another lot (third premium) of

twejity-six kinds by Edward B. Randall of Limington. Moses

Burnham of Biddeford, was awarded the first premium for best

bushel autumn apples, and Secretary Hanscom for best winter

apples. Other fine lots were shown from Ivory Fenderson, Ira C,

Doe of Saco, John T. Davis and Mrs. Johnson of Biddeford, J.

M. Hopkinson of Limington, and others. Col. Charles Twambley
of Saco, showed the greatest variety of pears, and Ira C. Doe, of

native grapes. J. M. Hopkinson of Limington showed the best

dish of native grapes, and John S. Murch of Dayton, the best

foreign grapes. Mr. Isaiah P. Milliken of Saco, showed a splen-

did dish of well ripened peaches.

Fine carriages were shown from the manufactory of Messrs.

Fowle & Frost of Saco, a sleigh from John II. Sloman of Saco, and

a trotting gig by Amos Whittier of Biddeford.

Fancy articles of needle work, &c., made an excellent show.

Conspicuous in tliis class might be noticed a large number of

worked rugs, showing excellent taste and great patience in the

makers. Mrs. Geo. S. Hammond of Elliot received the first prem.
on rugs, while many others received premiums and favorable no-

tice from committees and spectators in the Hall. S. E. Dcane of

Dayton was awarded premium for an excellent specimen of domes-

tic llannel, and Mrs. M. D. Hill of Dayton, for domestic carpeting;

Mrs. Oliver Dyer of Saco, for wool blanket, and Mrs. Edward

Rumery of Saco, for full cloth. The Ossipee Manufacturing Com-

pany showed a variety of excellent goods that attracted much

attention.

As a whole the York Count}' Exhibition for 1869, was much

more of a success than the officers expected previous to the Show.

The season was such that much less than the usual crop of corn

was raised in the county, and a long continued drouth made it
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appear at one time as though the potato crop would be of but little

value. But pleasant weather after the rains came late in the

season and so far recovered vegetation that a good crop of potatoes

was raised on most farms, and on many the crop of corn came well

up to the average. The crop of wheat was larger than for many

years, many more acres being sown than heretofore. We heard of

several cases where upwards of twenty bushels of good wheat

were raised in this county to the acre. The apple crop, less than

usual, at the severe gale in the early Fall, was badly damaged and

reduced.

The receipts of the Society for the year were very satisfactory,

being about $1300, and funds would have been left after paying

all bills, had not the gale in the Fall prostrated the fence of the

Society's enclosed grounds, costing $400 for repairs.

John Hanscom, Secretary.
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