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PREFACE.

THIS work was originally written by RicHARrD L.
ALLEN, then one of the editors of the ¢‘American
Agriculturist.” The volume—then among the best agri-
cultural books of the day, and upon subjects less investi-
gated and studied than now—had a wide circulation, and
met with general approval by those competent to judge of
the topics on which it treated.

The publishers, aware of the continuous demand for
works advancing sound views on the treatment of the
varied subjects which this volume embraces, placed it
in the hands of the undersigned for revision, amendment
and extension, so far as might be necessary. Much of
the original matter, incapable of improvement, has been
left as originally written. New discoveries, and subjects
not before well comprehended have been added, giving the
present enlargement, and wider compass to the work.

In its present shape it comprises all that can well be
condensed into an available volume of its kind. The
prominent value and dignity of Agriculture is more than
ever appreciated by the American people. Fifty years ago
a stable agricultural periodical did not exist on the Ameri-
can Continent, while at present the AGRICULTURAL JoUR-
NA1LS of the day send forth their hundreds of thousands
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4 PREFACE.

of copies to enlighten the mass of our population in this,
the fundamental source of national wealth, prosperity, and
greatness.

To-day great attention is given to agricultural educa-
tion, especially to such as will both fit farmers for their
especial calling and for taking positions of the greatest
influence in society: labor-saving implements relieve them
of that exhausting bodily labor which so unfits man for
intellectual exertion, and throughout our land every
avenue to social and political distinction is as fully open
to farmers as to any of our citizens. DBesides, when our
great men, and those who have been successful in profes-
sional or mercantile pursnits, have secured a competency,
or amassed fortunes, they generally retire to the farm,
and there, as practical workers, or indulging in amateur
fancies, find rest and enjoyment. Among such persons,
no doubt a great number of the readers of this volume
will be found. Their needs have been had in mind by
the editor while writing primarily for the guidance and
instruction of the professional farmer, who lLas constant
need of a book of reference.

LEWIS I ALLEN,
BurraLo, N, Y.



PREFACE TO REVISED EDITION.

A period of fourteen years, since the previous edition of
this work was published, has passed, in which the Agricul-
tural progress of the United States has been accelerated more
rapidly than in any like number of years in their history.
In various departments of rural industry, improvements
for their better prosecution over old methods by the inven-
tion and use of new implements of husbandry, havc been
introduced; new subjects of cultivation in the way of
crops, and their manner of disposal and consumption have
been adopted. Several valuable varieties of farm stock,
previously little known to us, are now familiar among our
enterprising and progressive farmers, all requiring more
extended notices than occurred in the first edition. These
several topics are now freated, and in a manner which
we trust will be both acceptable and profitable to the reader
and student of the great leading interest of the American
people.

LEWIS F. ALLEN.

BUrFaLO, N. Y., 1883,
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AMERICAN AGRICULTURE.



INTRODUCTION.

AGRICULTURE, in its most extensive sense, may be defined- -the
cultivation of the earth with a reference to the production of
vegetables, and the conversion of portions of them into animals
and a variety of forms which are the best adapted to the wants
of mankind. It is appropriately distinguished by numerous sub-
divisions.

Tillage Husbandry consists in the raising of grain, roots and
other products, which require the extensive use of the plow and
harrow to prepare the ground for annual sowing and planting.

Grazing is limited to the pasturing and winter feeding of farm
stock, and it requires that the land appropriated to this purpose,
should be kept in pasturage for summer food, and in meadows to
yield the hay necessary for winter's use. In its strictly techni-
cal meaning, grazing implies the rearing of farm stock till they
have attained sufficient maturity for & profitable market, as far
as this maturity can be secured on grass and hay. It, however,
properly embraces in its minor divisions, the keeping of cows for
the purposes of a dairy, and the support of flocks for the pro
duction of wool.

Feeding, in its agricultural signification, consists in stall fatten
g animals, and it is properly connected with tillage husbandry,
by which grain and roots are produced, and by their free use,

animals can be brought to a higher condition or ripeness, and
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they will thus command a much better price in market, than

if fed exclusively on grass and hay.
Breeding, technically defined, is restricted to tle production

of choice animals for use as future propagators, by the judicious
selection and crossing of the best specimens of the various
distinet breeds of domestic stock.

Horticulture embraces the entire department of gardening and
fruit culture.

Aboriculture, the cultivation of trees and shrubbery.

By Planting, (or the occupation of planters,) is understood
the cultivation of extensive farms or plantations, for the exclu.
sive production of one or more commercial staples; as cotton,
sugar, rice, tobacco, indigo, etc., and their preparation for a dis-
tant market. The term is peculiarly sectional, and its use, so far
as adopted in this country, is limited to the Southern part of it.

The foregoing, and various other occupations connected with
the cultivation of the earth, are comprehended under the general
head of Agriculture.

Besides the varied practical knowledge which is indispensable
to the proper management of every department of Agriculture,
its general principles and theoretical relations require a famil-
iarity with the elements of History, Geology, Meteorology,
Entomology, Zo6logy, Chemistry, Botany, Anatomy, Animal
and Vegetable Physiology, and Mechanics, involving a wide
ghare of human knowledge and science.

In view of its intricacy, its magnitude, and its importance to
the human race, we cannot fail to be struck w'th the peculiar
wisdom of Deity in assigning to man this occupation, when a far
seeing and vigorous intellect fitted him to scan with une:ring
eortainty and precision, the visible works of nis Creator, ard
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trace their causes and effects through all their varied relations.
It was while in the sinless perfection of his original nature, when
““the Liord God put him into the garden of Eden, to dress it and
to keep it,” and agriculture was his sole occupation, that his god:
like intelligence enabled him, instinctively, to ’give appropriate
names, indicative of their true nature or character, “to all cattle,
and to the fowl of the air, and to every beast of the field;” and
so just and accurate was his perception, that ‘whatscever he
called every living creature, that was the name thereof.”

In our present imperfect condition, a beneficent Providence
has not reserved a moderate success in Agriculture, exclusively
to the exercise of a high degree of intelligence. His laws have
been so kindly framed, tkat the hand even of uninstructed toil,
may receive some requital in remunerating harvests; while their
utmost fullness can be anticipated, only where corporeal efforts
are directed by the highest intelligence.

The indispensable necessity of an advanced agriculture to the
comforts and wealth, and indeed, to the very existence of a great
nation, renders 1t an object pecularly worthy the attention and
regard of the legislative power. In looking to the history both
of ancient and modern times, we find, that wherever a people
have risen to enduring eminence, they have sedulously encour-
aged and protected this right arm of their strength. Examples
need not be given, for they abound in every page of their civil
polity.

QOur own country has not been wanting in a moderate regard
for Agriculture, By wise legislation in our National Congress,
every item of extensive agriculiural production within the United
States, with thesingle exception of the inferict wools, isbelieved to

be now pro‘ected from foreign competition, by an unyielding and
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perfectly adequate impost on all such articles, as would other
wise enter into a successful rivalry with them from abroad.
Many of our subordinate, or State Legislatures have also, by
liberal provisions, given such encouragement to various objects
as they deemed necessary to develop the agricultural resources
within their jurisdiction. Such have been the appropriations
for numerous Geological and other State surveys; the bounties
on different articles, as silk, hemp, and some others; and occa-
gionally a small gratuity to encourage the formation and support
of State and County Agricultural Societies.

The organization of a “Department of Agriculture” at
Washington a few years ago, by our National Congress, has
been a step in the right direction for the acceleration of
our progress in all that appertains to this indispensable
branch of American industry. It has powers and means, if
efficiently directed, to embrace and disseminate throughont
the land all the information available for the purposes of the
husbandman.

So far as relates to obtaining rare and valuable plants and
seeds, and other agricultural material, from every quarter of the
globe, and their distribution to all parts of the country suitable
to their growth and production; to report from time to time
the statistics of crops, their cultivation and production, compar-
ative or otherwise; and ‘o give to the public all such .nfor-
mation as may be in its power, to the various interests of the
country, either commercial, nianufacturing, or agricultural, which
may inure to their benefit, it only needs a wise administration
in this Department to confer unbounded benefits on the agri-
culture of our country. This was a favorite, yet never a fully

digested plan of Washington, the promptings of whose pency
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olent and comprehensive mind were never followed but for ais
country’s good.

From wise action of the individual States, a less command-
ing, but not less beneficial duty is required. Restrictions wisely
iinposed upon the General Government, limit its action to such
measures only as are essential to the general welfare, and such
48 cannot properly be accomplished by any more circumscribed
authority. More liberal and eularged grants from the people,
as their well-tried and intelligently ascertained wants may be
developed, give to the State Legislatures the power of doing
all which their constituents choose to have effected for their
own benefit.

Education, in all its branches, is under their exclusive con-
trol; and to endow and foster every institution which has a
tendency to raise and improve the intellectual, the moral and
the social condition of the people, has ever been their cherished
policy. Yet, up to this time, no institution expressly designed
for the professional education of farmers, has ever been perfected
in this country. That far seeing wisdom which characterizes
the consummate statesman, which regards the future equally
with the present and past, has at last culminated in a most
benificent act of our National Congress, by a liberal provision
m the donation of public lands, for the partial endowment of
agricultural schools in the several States. To aid with every
means in their power in laying the foundations broad and deep,
to elevate the superstructures, to rear the mighty columns, and
adorn the graceful capitals, would seem most properly to come
entirely within the province of the represeatatives of intelligent

freemen, the great business of whose lives is the practice of

a griculture.
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In addition to continuing and making more general and
comprehensive the encouragement for these objects heretofore
considered, it is the duty of each and every State of the Union
liberally to endow and organize its Agricultural College, and
insure its successful operation within its jurisdiction. Con-
nected with these should be example and experimental farms
where the suggestions of science should be amply tested and
carried out before submitting them to the public. The mosk
compétent men at home and abroad should be invited to fill
professional chair; and if money would temot the most accom
plished professional talent to leave the investigations of Euro-
pean soils and products, and devote their minds and energies
to the development of American Husbandry, it should be freely
given. In the absence of the latter, we must seek and build
them up from native growth.

These institutions should be schools for the teachers equally
with the taught; and their liberally appointed laboratories and
collections should contain every available means for the discov-
ery of what is yet hidden, as well as for the further development
of what is already partially known. Minor institutions should
of course be established at different and remote points, to
scatter the elements of agricultural knowledge broadcast over
the land, and bring them within the reach of the poorest
citizens and the humblest capacities.

By such a liberal and enlightened course, we should not only
incalculably augment the productive agricultural energies of our
own country, but we should also in part repay to the world at
large the obligations under which we now rest, for having appro-
priated numerous and important discoveries and improvements

from abroad, by which we bhave been so much benefited.
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We have said in a preccding page that no institution cx-
pressly designed for the professional education of farmers has
ever been perfected in this country. Such is the undoubted
fact in the observation of those who have dcliberately exam-
ined the course of teachings in various Agricultural Colleges,
Schools, or Institutes, as they severally may be called, which
have been founded and exist in several States of our wide-
spread Union. And a sound reason may bec given for their
lack of perfection. Congress, in its liberal donations of the
public lands to the States for the promotion of agricultural
cducation, left altogether to the governments of the States
themselves the disposition of their proportion of the lands
so granted, and the Legislatures of the States acted upon
their own ideas of the benefits to be derived from them in
appropriating their proceeds and the manner of administra-
tion of the ischools to be constituted from that bounty. That
unwise sacrifices in the disposition by premature sales of
these lands by some of the States have occurred, there can
be no doubt. In others they were wisely husbanded, we
know, and large funds have accrned and been sccurely in-
vested for the future support of the institutions established
by them. But the knowledge of how best to found and perfect
them into successful opcration had all to be lcarned. They
had no corps of experienced, competent instructors in the
several departments under which the best instruction could
be prosecuted. Of shrewd, experienced, successful farmers
individually managing their own estates and vocations every
single State held many striking examples ; but they were not
practical teachers to others, only by their own examples in
culture of crops, selection and care of domestic animals ap-
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plicable to their diversified climates and soils, the latter dif-
fering widely in native fertility and the commodities which
they produced. Therefore, fresh teachers of competent ability
had to be found, self-tanght, in fact, to lead in the forma-
tion of studies and practices necessary for the successful pros-
ecution of their labors. Scientific professors abounded in
many colleges and institutes of learning. In chemistry,
physiology, zoology, and other important studies they were
learned and adepts, but these studies, as applied to agricult-
ure proper, they had not investigated, necessary as they all
are to correct knowledge and teachings in finished agricult-
ural education. Yet we are happy to say that these diffi-
culties in many promising trials have been bravely overcome.
Aspiring minds have successfully come forward, and now, in
several of our States, under the liberal provisions accorded by
the Legislatures, arc prosecuting their labors and educating
the young men of their schools, not only as able teachers in
other schools still to be established, but to their manifest
advantage as practical farmers, horticulturists, pomologists, flo-
riculturists—in short, to a co\mbination, as their taste may lead
them, of all subjects of cultivation in which the bounty of
earth may stimulate their exertions.

In addition to the agricultural schools, a few ¢ Experiment
Stations’” for examinations and trials in various departments
of agricultural investigation have been established by some
of our States. These, under competent administration, must
prove of great value to the farming interests in their various
developments,
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CHAPTER L
SOILS.

Sor1g are those portions of the earth’s surface which coutain
s mixture of mineral and vegetable, or animal substances, in such
proportions as adapt them to the support of vegetation. Rocks
are the original basis of all soils, which by the convulsions of
nature, or the less violent but long continued and equally efficient
action of air, moisture and frost, have been broken into fragments
mora or less minute. There are various gradations of these
charges.

TuE TEXTURE OF So1Ls.—Some soils embrace large bowlders
or rounded stones, that thickly overspread the surface and mingle
themselves with the earth beneath it, giving to it the name of a
rocky soil. The equal prevalence of the same materials, but of
smaller sizes, give to the surface where they abound, the charac-
ter of a stony soil. A third and more minute division is called
a gravelly soil; a fourth is a sandy soil; a fifth constitutes a
loam; and a sixth, in which the particles of earth are of a dif-
ferent character, is popularly denominated a clay soil. The
two first mentioned, are not properly distinct soils, as the only
support of any profitable vegetation is to be found in the finer
earth in which the rocks and stones are embedded. In frequent
instances, they materially benefit the crops, in the influence pro-
duced by the warmth, moisture, and protection from winds, afforded
by them; and by the gradual decomposition of such as contaim
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lime, potash and other fertilizing materials, they contribute to the
support of the soil. This last effect is aided by the apparently
worthless vegetable life which they yield to the living mosses
that cling to their sides and everywhere penetrate their fissures,
thus imperceptibly corroding the solid structures and preparing,
them for future usefulness as soils. If we add to the above, a
peat or a vegetable soil, we shall have the material divisions of
goils, as distinguished by their texture.

Oturr CLASSIFICATION OF SorLs.—Soils are also distin-
guished by their tendency to absorb and retain water, gravel and
sand holding very little, while clay and peat readily absorb and
retain a great deal; by their constant saturation from pereunia.
springs, which are called springy soils; by the quantity of vege-
table and animal matter they contain; by their porosity or
adhesiveness; by their chemical character, whether silicious, argil:
laceous or calcareous; by the quality and nature of the vegetation
they sustain; and lastly, and by far the most important, they are
distinguished by their fertility or barrenness, the result of the
proper adjustment and combination of most of the conditious
enumerated.  Deserts of sands, layers of rocks, stone or pure
gravel, and beds of marl and peat, are not soils, though contain-
ing many of their most important elements.

It is apparent to the most casual observer, that soils frequently,
and by almost imperceptible degrees, change from one character
to another, and that no classification therefore, however minute,
will suffice to distinguish each. Some obvious, yet simple dis
tinctions, which are usually recognized, must nevertheless be
assumed for future reference. For this purpose, and to avoid
unnecessary deviations from what should be a common standard,
we shall adopt the arrangements as made by Professor Johnston,
which is based principally upon their chemical constituents.

“1st. Pure clay (pipe-clay,) consisting of about 60 of silica
and 40 of alumina and oxide of iron, for the most part chemically
sombined. It allows no silicious sand to subside when diffused
tkrough water. and rarely forms any extent of soil.
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“2d. Strongest clay soil (tile-clay, unctuous clay) consists of
pure clay mixed with 5 to 15 per cent. of a silicious sand, which
can be separated from it by boiling and decantation.

“3d. Clay loam differs from a clay soil, in allowing from 15 to
30 per cent. of fine sand to be separated from it by washing, as
above described. By this admixture of sand, its parts are
mechanically separated, and hence its freer and more friabie
nature.

“4th. A loamy soil deposits from 30 to 60 per cent. of sand by
mechanical washing.

“5th. A sandy loam leaves from 60 to 90 per cent. of sand,
and

“6th. A sandy soil contains no more than 10 per cent. of purs
clay.

o?
ahove, 1s very simple. It is only necessary to spread a weighed
quantity of the soil in a thin layer upon writing paper, and, to
dry 1t for an hour or two in an oven or upon a hot plate, the liee?
of which is not sufficient to discolor the paper—the loss of weight
gives the water it contained. While this is drying, a second
weighed portion may be boiled or otherwise thoroughly incorpo-
rated with water, and the wheole then poured into a vessel, in
which the heavy sandy parts are allowed to subside until the fine
clay is beginning to settle also. This point must be carefully
watched, the liquid then poured off, the sand collected, dried as
Lefore upon paper, aud again weighed. This weight is the quan-
tity of sand in the known weight of moust soil, which by the
previous experiment has been found to contain a certain quantity

“The mode of examining, with the view of naming soils, as

of -water.
“Thus, suppose two portions, each 200 grs., are weighed, and

the one in the oven loses 50 grs. of water, and the other leaves
60 grs. of sand,—then, the 200 grs. of moist are equal to 150
of dry, and this 150 of dry soil contain 60 of sand, or 40 in 100
(40 per cent.) It would, tkerefore, be properly called a lram, or

loamy soil.
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“But the above classification has reference only t¢ the clay
and sand, while we know that lime is an important co..stituent
of soils, of which they are seldom entirely destitute. We have,
therefore,

“7th. Marly sotls, in which the proportion of lime is more .han
£ but does not exceed 20 per cent. of the whole weight of the
ary soil. The merl is a sandy, loamy, or clay marl, according as
the proportion of clay it contains would place it under the one or
the other denomination, supposing it to be entirely free from liine,
oI not to contain more than 5 per cent., and

“8th. Calcareous soils, in which the lime exceeding 20 per
cent. becomes the distinguishing constituent. These are also cal-
careous clays, calcareous loams, or calcareous sand, according to
the proportion of clay and sand which are present iu them.

“The determination of the lime also, when it exceeds 5 per
cent., 1s attended with no difficulty.

“To 100 grs. of the dry soil diffused through half a pint of
cold water, add half a wine glassful of muriatic acid, (the spirit
of salt of the shops,) stir it occasionally during the day, and let
it stand over night to settle. Pour off the clear liquor in the
morning and fill up the vessel with water, to wash away the
excess of acid. When the water is again clear, pour it off, dry
the soil and weigh it—the loss will amount generally to about
one per cent. more than the quantity of lime present. The
result will be sufficiently near, however, for the purposes of clas-
sification. If the loss exceed 5 grs. from 100 of the dry soil, it
may be classed among the marls; if more than 20 grs., among the
calcareous soils.

“Lastly, vegetable matter is sometimes the chaiacteristic of &
soil, which gives rise to a further division of

“9th. Vegetable molds, which are of various kinds, from tho
garden mold, wkich contains from 5 to 10 per cent, to the peaty
soil, in which the organic matter may amount to 60 or 70. These
soils also are clayey, loamy, or sandy, acccrding to the predomi.
nant character of the earthy admixtures.
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“The method of determming the amoun$ of vegetable matter
for the purposes of classification, is to -dry the soil well in an
oven, and weigh it; then to heat it to dull redness over a lamp
or a bright fire till the combustible matter is burned away. The
loss on again weighing is the quantity of organic matter.”

The foregoing are only such general divisions as possess prop-
erties sufficiently common to each, to require a treatment nearly
similar. Besides their principal component parts, every soil must
contain in greater or less quantities, all the elements which enter
nto the composition of vegetables. They may have certain sub-
stances which are not necessary to vegetable life, and some one
or all of such as are, may be contained in excess; yet to sustain
a healthy prolific vegetation, they must liold, and in a form fitted
to its support, silex,alumina, carbonate of lime, sulphate of lime,
potash, soda, magnesia, sulphur, phosphorus, manganese, oxide
of iron, chlorine, and probably iodine. These are called the inor-
ganic, or earthy parts of soils, as they are almost exclusively
found in combination with earths, salts, or minerals. They,
however, constitute from less than 0.5 (one-half of one) to over
10 per cent. of all vegetables. In addition to these, fertile soils
must also contain carbon, oxygen, nitrogen and hiydrogen, which
are called the organic parts of soils, from their great preponder-
ance in vegetables and animals, of which they constitute from
about Y0, to over 99 per cent. of their entire substance.

Cray SoiLs—THEIR CHARACTERISTICS AND TREATMENT.—
Clay soiis are usually denominated cold and wet, from their strong
affinity to water, which they gemerally hold in too great excess
for rapid or luxuriant vegetation. The alumina which exists in
clay, not only combines with water, forming a chemical com
pound, but the minute division of its particles and their conse-
juent compactness, oppose serious obstacles to the escape of such
as vests in or upon i#t. Hence the necessity of placing it in a
condition to obviate these essential defects.

The most effectual method of disposing of the surplus water
in clay soils, is by underdraining. This draws off rapidly, yet by
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imperceptible degrees, all the excess of water, and opens it to
the free admission of atmospheric air; and this, in its passage
through the soil, imparts heat and such of the gases it contains,
as are usefi] in sustaining vegetation. When under-drains aie
wanting, open drains should be formed wherever water stands
after rains; the slight elevation and depression f the surface
made by careful plowing, will probably be sufficient, if they ter
minate in some ravine or artificial ditch, and have size and
declivity enough to pass off the water rapidly.

Clay soils are greatly improved by coarse vegetable manures,
straw, corn stalks, chips, etc., which tend to the separation of its
particles. The addition of sand is very heneficial, but this is too
expensive for large fields. Lime is also a valuable material for a
clay soil, as by the chemical combinations which are thereby
induced, the extreme tenacity of the soil is broken up, while the
lime adds an ingredient of fertility, not before possessed by it
perhaps, to an adequate extent. Gypsum has the same effect in
a more powerful degree. Paring and burning (by which the
surface containing vegetable matter is collected into heaps and
fired, reducing the mass to a charred heap, which is again spread
over and mixed with the soil,) produced the same result. This
is a practice which has been long in use in different parts of
Europe, and although attended with immediate and powexful
results, it i8 too expensive for general introduction into a country
where labor is high, and land and its products comparatively
cheap.

The plowing of clay lands for spring crops should be done in
the autumn if practicable, by which their adhesiveness 1s tempo-
rarily destroyed, the earth is finely pulverized by the frost, and
they are left in the finest condition for early spring sowing, and
without additional working. If plowed in the spring, it should
be done when they are neither too wet or dry; if the former, the
earth subsequently bakes, and for a long time it is almost impen-
etrable to the hoe or the teeth of the harrow; if too dry, they
ate so compact as to be turned over only with great effort, and
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then i sulid lumps. The action of the atmosphere will pu ver-
ize these masses of baked earth after a time, but not sufficiently
early for the convenience or advantage of such crops as are
intended immediately to follow the plowing.

No soils are so tenacious of the manures which may be incor-
porated with them as the clays. They form an intimate combi-
nation, both mechanical and cliemical,* and lold them securely
against waste {from drainage or evaporation for an indefinite time,
till the growing crops demand them. They also greedily seize
upon and hoard up all such fertilizing principles as are conveyed
to them by the air and rains. We may mention as an example
of their efficiency in abstracting vegetable nutrition from the
atmospliere, that many of them when thrown up from a great
depth below the surface, and entirely destitute of organic remains,
(vegetable or animal matter,) after an exposure for some months
to its meliorating influence, become capable of hearing large
crops without the aid of manure. This is particularly true of the
clays which rest on the Onondaga limestone, an extensive group
occupying the central and north-western part of New York.

The clays are admirably adapted to the production of most of
the grains and of the red and white clovers cultivated in the United
States. These they yield in great profusion, and of the best
quality; and so peculiarly suited are they to meadows and pas-

* By mechanical, in the sense above used, is understood the external relation of
hodics, wlich is nearly equivalent in its meaning in this connection, to artificial.
Thus the clay envelops tlie manurcs, and from its impervious nature, it shields it
from escape either by drainage or evaporation, and almost as effectually as if it were
enclosed in an earthen vessel.

By chemical, is meant its internal or constitutional character. Thus clay not only
absorbs the gases wlhich are brought into contact with it from manures, from moist-
are, and from air, as a sponge absorbs water, but it also forms new combinations
with them, which change the original nature of these elementary principles, and
7 om light evanescent gases, they bccome component parts of solid bodies, in which
condition they are retained till cxhausted by the growing vegetation.

These terms are important, and should be clearly understood. For the sake.of aid.
ing the young student, we will give some further examples. If we take a picce of
srystalized marble, compact uncrystalized limestone, and chalk, we shall ha\.'e tl.u'ee
substances exactly alike in their ckemdcal character; for they are all corybmatlons
of carbonic acid and ¥me associated together in precisely the same proportions. But
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turage, that they are styled by way of eminence, g7ass lands.
They are justly characterised as strong and lasting soils, and
when properly managed and put to their appropriate use, they
are esteemed as among the choicest of the farmer’s acres.

SaNDY SorLs AND THEIR MaNaerMENT.—The character and
freatment of sandy soils, are in almost every particular the
reverse of those of clay. They do not possess the property of
adhesiveness, and they have but little affinity for water, which
wscapes from them almost as soon as it falls. They have hut a
slight hold upon the mnanures which are diffused through them;
they are loose in their texture, and may be plowed at any time
with equal advantage, provided the sowing or planting is to fol-
low immediately.

As clay soils are much benefitted by a mixture of sand, so
likewise are sandy soils greatly improved by the addition of clay,
yet in a much higher degree; for though it would never pay, asa
general rule, to add sand to clay, yet the addition of a few leads of
the stiffest clay to alight sand, would in almost every instance much
more than compensate for the trouble and expense. For this
purpose, the clay should be thinly spread in autumn upon sward
land previously plowed, and the winter’s frost will effectually
separate the particles. Tt should then be harrowed thoroughly
and deeply in the spring, and subsequently plowed if necessary.

a their external arrangements, as they appear in a recent fracture to the eye and
touch, that is, in their mechanical srrangements, they are all totally dissimilar.

Again, if we take the pure lime (quick lime) that is obtaincd from each of the fore
Zzoing by subjecting them to an intense heat, by which the carbonic acid is expelled,
and pour upon it nearly one-third of its weight in water, great heat is developed and
the lime both mechanically absorbs, and chemically combines with it, forming & new
compound, or salt, wlhich is a hydrate of lime.

Tf sand (mostly silex) be added to the lime with water, and mechanically mixed or
siirred together and allowed toremain for a sufficient time, they will combine chemi-
cally, ferming a portion of silicate of lime, (an ingredient of old mortars.)

Sand (silex) stirred in with clay, (an impure wlumina) is mechanicully mixed ; if
then subject to a strong heat as in making brick, they become chemically united,
forming silicate of alumina, inseparable by any human means short of the chemist's
aucible. If we divide or separate a stick by splitting or cutting, it is a mechanics! -
aud if by burning or charring, it is a chemical change. Thus every alteration, eitley
in nature or art, is referable to one of the above conditicns or changes,
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Such a dressing on a light, crawling land, is more than equivalent
to an equal quantity of the best manure, and will be permanent
inits effects. Clay and sand are necessary to each other, as they
both contain qualities which are essential to a good soil; and
that will always be found the best, which has the proper propor-
tion of each.

Sandy soils are improved by the frequent use of a heavy roller,
it cannot be used too often. They require to be made more com-
pact, and any treatment that secures this object, will be advan-
tageous.

Lime, by its chemical action on the constituents of soils, while
1t separates clay, renders sand more adhesive; and when cheaply
obtained, it is always a profitable dressing for sandy soils, to the
full amount they may require. Gypsum, in considerable quanti-
ties, has an effect similar to lime, both on clay and sand; and
when added in smaller portions, produces a striking increase in
the crops of sandy soils. Clay marls, containing either carbon
ate, sulphate, or phospate of lime, are of great value to sandy
soils. Equally beneficial are ashes, leached or unleached, peat,
or vegetable manures of any kind. Some calcareous sands, con-
taining a large proportion of lime, like those of Egypt and exten-
sive regions in the Barbary States, will produce luxuriantly, if
supplied with a slight addition of manure and an abundance of
water. Sandy soils can never be profitably cultivated till they
have acquired sufficient compactness and fertility to sustain a
good growth of grass or clover; and when once brought to this
condition, they are among the most valuable.

They are at all times easily plowed and worked; they require
no draining; and though light and dry, are quick and kindly soils,
giving an immediate and full return for the labor and manure
bestowed upon them. When in a condition to produce grass,
sheep are admirably adapted to preserve and augment their fer
tility, and by their incessant migrations over it, their sharp hoofs
pack the surface closely, producing the same'eﬁ"'ect as the roller

GRAVELLY SoIL8, are in some respects similar to sand, but
much less desirable being appropriately termed hungry. They

e
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are also like the latter, peculiarly leachy, but in an increased
degree, permitting the rapid escape of manures, both by evaporas
tion and drainage. Such as are calcareous or composed of lime-
stone pebbles, are in a great measure not subject to those objec-
tions; as the disposing affinities of the lime (of which enough
will be found to exist in the soil in a finely comminuted or
divided state, which in this condition is enabled to act efficiently,)
Lave a tendency to retain the vegetable matters, thus compacting
the so:l, and holding whatever pabulum, or food of plants, may
from time to time be given to it for the wants of future crops.
Unless of this latter description, gravelly soils should not be
subjected to tillage; but appropriated to pasturage, when sheep
will keep them in the best and most profitable condition of which
they are capable.

Loamy SoiLs, being intermediate between clay and sand, pos-
sess characteristics and require a treatment approximating to oue
or the other, according to the predominance of either quality.
They are among the most desirable soils for the various purposes
of agriculture.

MarLy aND Carcareous Soirs, have always a full supply
of lime, and like the loams, they frequently incline towards a clay
or sand, requiring a treatment corresponding to their character.
Putrescent and vegetable manures increase their fertility, and
they are held with great tenacity till exhausted by crops. In
durability or lastingness they cannot be exceeded.

ALLUVIAL SoILS, are such as have been formed from the
washing of streams. They vary in their characteristics, from a
mixed clay to an almost pure sand; but generally they combine
the components of soils in such proportions as are designated by
loamy sotls or sandy loams. When thus formed they are exceed-
ngly fertile, and if subject to the annual overflow of a stream,
having its sources far above them, they usually receive such an
+.d lition to their productiveness, as enables them to yield large
crops perpetually without further manuring.

They are for the most part easily worked, and are suited to
t' e various purposes of tillage and meadows; but when exposed
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to overflowing, it is safer to keep them m grass, as this crop is
less liable to jury by a freshet; and where subject to washing
from the same cause, a well matted sod is the best protection
which can be offered against it. Many of the natural grasses
which come into these meadows yield a fodder of the highest
value.

Peaty SoiLs, are composed almost wholly of peat, and are
frequently called vegetable soils. They are extensively diffused
between the latitudes of 42° and 60° north, at a level with the
ocean, and are frequently found in much lower latitudes, wher
the elevation of the surface produces a corresponding tempera.
ture. They generally occupy low, swampy levels, but sometimes
exist on slight northern declivities, where the water i its lescent
13 arrcsted by a succession of basin shaped cavities.

Their peaty character is acquired by the growth and partial
decay through successive ages, of various aquatic plauts, the
principal being the sphagnums and lichens. In swamps, many
of which were probably small lakes in their origin, the pcat is
found of unknown depth, reacling int some instances beyond thirty
and forty feet. On declivities and occasional levels, the peat is
sometimes only a few inches in thickiness. It is of a blackish or
dark brown color, and exists in various stages of decay, from the
almost perfect state of fallen stumps and leaves, to an imperfectly
defined, ligneous mass, or even an impalpable powder.

In its natural state, it is totally unfit for any profitable vegeta-
tion, being saturated with water of an antiseptic nature, which
effectually resists putrefaction or decay. When thrown out of its
native bed and exposed to drain for a few months, much of it is
fit for fuel; and it is always of advantage to the muck heaps, as
an absorbent of the liquid and gaseous portions of animal and
otler volatile manures; or it is of great utility when applied
aione to a dry, gravelly or sandy soil.

Cultivation of Peat Sotls—When it is desirable to cultivate a
peat soil, the first process is to drain it effectually of all the moist
nre which has given to it, and sustaiued, its present character
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The drains must be made sufficiently near, and on every sid2 f
it; and so deep as to prevent any injurious capillary attre 2taon
of the water to the surface. When it has been properly drained,
the hummocks, if any, must be cut up with the mattock or spade
and thrown into heaps, and burnt after they are sufficiently dried,
and the ashes scattered over the surface. These afford the best
top dressing it can receive. Sand or fine gravel, with a thorongh
dressing of barn-yard manure and effete lime, should then be
added. On some of these, according as their composition
approaches to ordinary soils, good crops of oats, corn, roots, etc.,
may be grown, but they are better suited to meadows, and when
thus prepared, they will yield great burthens of clover, timothy,
red top, and such of the other grasses as are adapted to moist
solls. Subsequent dressings of sand, lime, manure, and wood
ashes, or of all combined, may be afterwards required when the
crops are deficient, or the grasses degenerate.

Peat contains a large proportion of carbon, and the silicates in
which such soils are deficient, and which they procure only in
small proportions from the farm-yard manures, but more largely
from the sand or gravel, are essential to furnish an adequate coat-
ing for cornstalks, straw and the valuable grasses. As they are
exhausted they must be again supplied, or the crops will fail.
Besides yielding an important food to the crop, lime is essential
to produce decomposition in the mass of vegetable matter, as weil
as to combine with and aid in furnishing to the growing plants,
such of their food as the atmosphere contains. Ashes are one
of the best app'lications, as they possess the silicates, lime, pot-
ash, z‘md other inorganic materials of plants in great abundance,
and in a form readily adapted to vegetable nutrition,
is also a valuable manure for peaty soils,

Gypsum

SUBSOILS AND TIHEIR MANAGEMENT

The efficiency of soils for producing good crops, depends much
on the subsoil. If this consists of impervious clay or hard-pan
i

%0 as to oppose a eady escape to ‘ae water it is evident the
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accumulation of ¢he heavy rains will materially injure the vegeta-
tion above them; for it is certain that while nothing is more
essential to productive crops than an adequate supply of moisture
to the roots, nothing is more injurious than their immersion in
stagnent water. "When such is the character of the subsoil, it
should be under-drained if possible, or if this be no* practicable,
it should be broken and loosened by the use of the subsoil plow.

A variety of plows have been constructed for this purpose. but
unless it be intended to deepen the soil by an admixture of ma-
nures, care should be taken to avoid bringing up the subsoil to
mix with that on the surface. In addition to the more ready
escape of water thus secured by breaking it up, the air is also
admitted, which enables the roots to strike deeper, and draw their
nourishment from a much greater depth. The increased distance
through wlich the roots penetrate, furnishes them with additional
moisture during a season of drought, thereby securing a luxuriant
crop when it might otherwise be destroyed. This is frequently a
great item in the profit of a farmer; as besides the increase of
crop which follows a dry hot season when a full supply of moisture
is furnished, the product is usually of better quality; and the
general deficiency of agricultural produce which ensues from
seasons of drought, makes his own more valuable.

As a result of this practice, there is also a gradual increase in
the depth of the soil, as the fine and more soluble particles of the
richer materials above are constantly working down and enriching
the loosened earth below; and in time this becomes goed soil,
which in proportion to its depth, increases the area from which
the roots derive their nutriment. So manifest are the advantages
which have followed the use of subsoil plows, that they have been
extensively introduced of late years among the indispensable tools
of the better class of agriculturists.

When the subsoil is loose and leachy, consisting of an excess
of sand or gravel, thereby allowing the too ready escape of moisture
and the soluble portions of manures, the subsoil plow is not ouly
ununecessary, but positively injurious. In this case, the surface soil
chould be somewhat decpened by the addition of vegetable ma

o
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nares, so as to afford a greater depth, through which they must
settle before they can get beyond the reach of the roots; and the
supply of moisture is thereby much augmented. It is better
liowever, to keep lands of this character in wood, or permanent
pasture. They are at best, ungrateful soils, and make a poor
return for the labor and manure bestowed upon them.

If there be a diversity in the character of the sub and surface
goil—one being inclined to sand and gravel, and the other to marl
or clay—a great improvement will be secured by allowing the plow
to reach so far down as to bring up and incorporate with the soil,
some of the ingredients in which it is wanting. This admixture
is also of remarkable benefit in old or long cultivated soils, which
have become deficient in inorganic matters and in their texture.

The effect of long continued cultivation, besides exhausting what
s essential to the earthy part of plants, is to break down the
coarser particles of the soil, by the mechanical action of the plow,
harrow, etc.,, and in a much more rapid degree, by the chemical
combinations which cultivation and manuring produce. A few
years suffice to exhibit striking examples in the formation and
decomposition of rocks and stones. Stalactites and various speci-
mens of limestone, indurated clays, sandstone, and breccias or
pudding stones, are formed in favorable circumstances, almost under
our eye; while some limestones, shales, sandstones,etc., break down
in large masses annually, from the combined effect of moisture, heat
and frost. The same changes on a smaller scale, are constantly
going forward in the soil, and much more rapidly while under cul
tivation. ~The general tendency of these surface changes is
towards pulverization. The particles forming the soil, from the
impalbable mite of dust, to the large pebbles, and even stones and
rocks, are continually broken up by the combined action of the
vital roots and the constituents of soils, by which new elements
of vegetable food are developed and become available, anl in a
form so minute, as to be imbibed by the spongioles of the roots,
and by the absorbent vessels, they are afterwards distributed in
their appropriate places in the plant. Where this actiou has
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peen gomny on for a long period, a manifestly beneficial effect has
immediately followed from bringing up and mixing with the super-
ficial earth, portions of the subsoil which have never before been
subject to cultivation.

A subsoil which is permeable to water, is sometimes impercep-
uibly beneficial to vegetation, not only by allowing the latent
moisture to ascend and yield a necessary supply to the plants, but
a moisture frequently charged with lime and various saline matticts,
which the capillary attraction brings from remote depths below the
surface. It is probably from this cause, that some soils produce
crops far beyond the yield which might be rcasonably looked for
from the fertilizing materials actually contained in them. This
operation is rapidly going forward during the heat of summer. The
water thus charged with saline matters ascends and evaporates at
and helow the surface, leaving them diffused throughout the soil.
After long contimued dry weather, a thin white coating of these
salts is frequently discernible on the ground.

‘Where rain seldom or never falls, this result is noticcable in
numerous and sometimes extensive beds of quiescent (not shifting)
sand. Deposits ofttimes occur several inches in thickness. Such
are the extensive beds of impure muriate of soda and other salts
in the arid deserts of Arizona; in the great Salt Lake Basin;
in the southern parts of Oregon; the nitrates found in India,
Egypt, Peru, and various other parts of the world.

ADDITIONAL PROPERTIES OF SOILS.

Besides the qualities of soils already noticed, therc are several
physical conditions which affect their value. They should be of
sufficient depth, friable, or easily pulverized; they should posscss
the right color, and be susceptible of the proper admiss’en and
escape of heat, air, and moisture.

Jethro Tull, who wrote more than a century ago on the susject
of agriculture, maintained that if a soil be worked to a proper
depth, and perfectly well pulverized, nothing more is necessary to
insure an indefinite succession of the most luxuriant crops wi‘hnut
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the aid of manures; and it must be confessed his practice ga ve
some apparently strong confirmations of his theory. By carrying
tillage far be.ow the surface, thus securing the minute division of
the earth, and rendering it permeable to the roots, he insured the
free access of air and moisture, which are among the first and most
important requisites in the growth of vegetables.

But Tull wrote before agriculture became a science, and omitted
to estimate the large amount of fertile ingredients which every
crop takes out of the soil, and which can only be supplied by the
addition of fresh materials. A succession of crops would therefore,
so far reduce the soil as to render it necessary to add manures, o1
vegetation must inevitably fail. This careful laborious practice
could only for the time being, enhance the crop and prolong itu
available supplies; yet in accomplishing even this object, s ex-
ample 1s worthy of the imitation of every tiller of the soil.

FrIABLENESS OF THE SOIL, is & quality equadly removed from
the adhesiveness of strong clay, or the openness of loose sand.
Good loams, and fertile alluvial soils, always possess this property.
‘When stirred by the plow, the spade, or the hoe, the earth should
fall and crumble readily, although wet. Such a condition secures
a ready admission to the roots, which thus easily pervade the soil,
and draw from it in every direction, their necessary suppo:t.
Under draining and the addition of coarse manures to clay, fer.
mented manures and ashes to sand, and lime and gypsum to both,
will materially enhance their friableness.

Color is an essential feature in soils, and like friableness, it has
an important relation to their capacity for heat and moisture.
Dark colored earths, and black in the highest degree, absorb heat
more rapidly than any other when exposed to a temperature above
their own, and it escapes with equal readiness when their relative
temperature 1s reversed.

A rough pulverized surface, which is seen in the minute inequal-
ities of a friable soil, produces the same result. During the heat
of the day, especially when the sun’s rays fall upon the earth, the
dark friable soil imbibes the heat freely, and transmits it to the
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remotest roots, thus securing ‘warmth to the plant, which i one
of the necessary conditions of its growth. When the temperature
of th+ air falls on the approach of evening, a reversed action in
the soil takes place by which the heat as rapidly escapes. This
immediately brings the surface to “the dew point” and secures a
copious deposit of moisture, which a friable soil speedily conveys
tc every part of the roots.

The dew point is attained when the surface of any object ig
below the temperature of the surrounding air; and the careful
observer will not fail to discover the formation of dew, not only
after the sun has risen, and long before he sinks below the horizon,
when the condition above indicated exists; but sometimes even in
the fervor of a mid-day sun, when the thick corn or any luxuriant
vegetable growth repels his fierce rays from the earth. In many
instances, the rank, dark growing crops themselves, when shielded
from the sun’s rays by their overspreading tops, become rapid
condensers of atmospheric vapor, and the plant drinks in at every
pore, the wholesome and nutritious aliment, and frequently collecte
a surplus, which streams down its sides to the thirsty soil heneath.
The principle 1s further illustrated by the deposit of moisture in
large globules on the surface of any vessel or object in the shade,
wlhich is sensibly below the surrounding temperature, as is shown
by an earthen or metallic vessel filled with cold water and set in a
warm room on a summer’s day.

The proper capacity of soils for imbibing and parting with
moisture, gives to some a decided advantage over others which
have it in an imperfect degree; as it is found by recent experi-
ments, that rich porous soils,which are readily penetrated by water
and air, absorb the nutritious gases (oxygen, nitrogen, and their
compounds, nitric and carbonic acid, ammonia, etc.,) largely from
the atmosphere, and that they do this to an appreciable extent,
only while moist. The effect of this will readily be estimated,
from the well known beneficial influence exerted on the groving

plant by the presence of these important elements,
J
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Light colored clays, marls and sands, are neither m thei: me
chanical texture, friableness or color, the best suited to promote
the growth of plants. Peat souls, from their too great affinity for
water in their natural condition, are even less adapted to the object
than either of the preceding.

Schubler has found that during twelve hours in the night, when
the air was moist, 1,000 Ibs. of entirely dry quartz* or common
sand, did not gain a pound ; calcareous sand gained 2 lbs; loamy
goil, 21 lbs; clay loam, 25 Ibs; such as were rich in vegetable
mold, still more, while peats absorbed a much larger per cent. than
either.

Davy also found, that the same quantity of very fertile and
perfectly dry soil on exposure gained 18 1bs. in one hour; a good
sandy soil under the same circumstances absorbed 11 lbs.; a coarse
inferior sand, 8 Ibs.; and an almost worthless heath gained but
3 lhbs.

The power of soils in retaining water, is somewhat proportionate
to their power of absorbing it:

Of its own weight.
Quartz sand is saturated when it contains 24 per cent.

Calcareous sand & % 4 28 %
Lioamy soil & & u 38 u
Clay 10am {3 [ [13 47 {3
Peat (about) 4 “ “« 80 #

It is thus evident that perfection is not obtained in either sandy,
gravelly, clay or peat soils, as they are characterized in the classi-
fication we have assumed. It is only when they have been
improved by partial admixture with each other, and charged with
the proper quantity of vegetable manures, and the salts which are
requisite for their fertility ; when they have been drained wherever
necessary to free them from stagnant water, whether upon or

* Quartz, as analyzed by Bergmann, gave 93 per eent. of silex; 6 of alumina; and 1
of oxide of iron. It comes so near a pure silicu, that in treating of it agriculturally
we speak of it as silex or silica.
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within the soil, or to remove any noxious springs wliich sume-
times contain matters in solution injurious to vegetation; and
finally when the subsoil is in the proper condition to facilitate the
free passage of the roots in every direction—it is only when all
these conditions exist, that the fullest products from soils zan he
realized.

It is absolutely essential to profitable cultivation, that all the
earthy substances required by the crops should exist in the soil in
sufficient quantities, and in an accessible form to supply its wants.
The proportions may be various, one sometimes greatly predomi-
nating over another, as is sufficiently obvious in the equally
productive powers of good clays, sands and peats; yet in every
instance it will be found, unless owing to a heavy coating of
manures, and a peculiarly favorable season, that they can be
relied on for such constant results, only when they have been
so ameliorated as to approximate towards the character of
loams.

The following is an analysis of three specimens of very fertile
soils, made by Sprengel:

Soil near From the banks of the Weser,
Osterbrucb. near Hoya. near Weserbe,

Silica, Quartz, Sand and Silicates, 84.510 71.849 83.318
Alumina, 6.435 9.350 3.085
Oxides of Iron, 2.395 5.410 5.840
Oxide of Manganese, 0.450 0.925 0.620
Lime, 0.740 0.987 0.720
Magnesia, 0.526 0.245 0.120
Potash and Soda extracted by water, 0.009 0.007 0.005
Phosphoric Acid, 0.120 0.131 0.065
Sulphuric Acid, 0.046 0.1%4 0.025
Chlorine in common Salt, 0.006 0.002 0,006
Humic Acid, 0.780 1.270 0.800
Insoluble Humus, . 2.995 7.550 4.126
Organic matters containing nitrogen, 0.960 2.000 1.220
Water, 0.029 0.100 0.150
100 100 100

The above had remained for a long time in pasture, and thes
gecond was remarkable for the fattening qualities of its grass,

when fed to cattle.
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The following are arable lands of great fertility:

1 2 3
From Ohio. Soil.
Sall from Moravia. Soil. Subsoil,  From Belgivm

Silica and fine Sand, 1.209 87.143 94.261 64.517
Alumina, . 8.514 5.666 1.376 4.810
Oxides of Iron, 6.592 2.220 2.836 8.316
Oxide of Manganese, 1.520 0.360 1.200 0.800
Lime, . 0.921 0.564 02435209 403
Magnesia, 1.160 0.312 0.3103*1\’11;10.361
Potash chiefly combined with Silica, 0.140 0.120 0.240 0.100
Soda, ditto, v 0.640 0.025 0.240 0.013
Phosphoric Acid combined with Lime

and Oxide of Iron, 0.651 0.060 trace 1.221
Sulphuric Acid in Gypsum, 0.011 0.027 0.034 0.009
Chlorine in common Salt, 0.010 0.036 trace 0.003
Carbonic Acid united to the Lime, B 0.080 T Gl
Humic Acid, 0.978 1.304 Te1e)e 0.44%
Insoluble Humus, 0.540 1.072 ..
Organic substances containing nitro-

gen, 1.108 1.011 Aerore TR

100 100 100 100

“Of these soils, the first had been cropped for 160 years suc
cessively, without either manure or naked fallow. The secound
was a virgin soil, celebrated for its fertility. The third had been
unmanured for twelve years, during the last nine of which it had
been cropped with beans, barley, potatoes, winter barley and red
clover, clover, winter barley, wheat, oats, naked fallow.”"—
Johnston.

Bergmann found that one of the inost fertile soils in Sweden
contained 30 per cent. of carbonate of lime. Chaptal analyzed a
very productive soil in France, which gave near 25 per cent. of
the same, and 7 of organic matter. Tillet even found one, and
that the most fertile, which yielded 37.5 of carbonate of lime.
Some of the best in the Mississippi valley, have yielded upon
analysis, 20 to 25 per cent. of magnesian lime, and of phosphate
of lime, 2 to 3 per cent. Many other soils throughout the United
States, contaln an equal proportion of carbonate of lime. Such
are usually the last to wear out, and the first to recover by the
addition of manures, when suffered to remain uncultivated o1 in a
state of rest.



CHAPTER 1L

MANTURES.

WHILE soils are permitted to remain in their natural state, ot
if denuded of their original foliage and used only for pasture, little
or no change is perceptible either in their character or productive
powers. A slight change is however gradually wrought in their
texture and capacity for production, which is fully revealed in the
lapse of centuries. The elevated mountain’s side, and the steep
declivities of hills, support a vegetation of more or less luxuriance;
and a portion of this, together with the broken twigs, and even
the wasting matter of fallen trees, are carried down by the rains
and become a rich addition to the lower soils on which they
ultimately rest. Besides the vegetable matter thus annually
removed from one spot and accumulated upon another, many of
the fertilizing salts, which the action ¢ the roots, or exposure to
the atmosphere has rendered soluble, and the fine particles of earth
which the alternations of heat and frost, of rain and drought, have
reduced to dust, are also washed out of the higher soils and
deposited on the plains and valleys below. Such, doubtless, was
nnce the condition of those secondary bottom lands, which for
ages probably, reccived the rich deposits from other soils, but
whose present situations, elevated beyond even the extraordinary
rise of the rivers whose course is near, show some radical alter-
ation of their respective levels, by which the latter no longer
contributes to their fertilization.

These soils being well stored with the food of plants, and fre-
quently to a great depth, will bear la'rge successive crops for a
long period; and they have, in many mnstances, been treated by
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their first occupants as if they were inexhaustible. Of this de-
scription were the James river and other alluvial lands in Viiginia,
some of which were continued in uninterrupted crops of corn and
tobacco for more than a century without the addition of manures.
But they have long since become exhausted, and the more careful
planters are now endeavoring to resuscitate those worn out lands,
which ought never to have become impoverished. Of the same
character are most of the secondary bottoms on the Connecticut,
the Scioto, the Miami, and other rivers. The first, although under
cultivation for more than two centuries, in consequence of its
division among intelligent farmers, has fully maintained its pro-
ductiveness; and the latter, if properly managed, are capable of
perpetual fertility. Although but a little more than half a century
has elapsed since these last have been subject to the white man,
they have already, in too many instances, been severely cropped.
The writer has seen fields, which he was assured have borne sixty
seven large successive crops of corn, and exclusively from their
own resources. A more careful tillage is however becoming
general.

The lower alluvial bottoms that are frequently overflowed, and
thus receive large coatings of manures which are fully equivalent
to the products taken off, are the only soils which will permanently
sustain heavy crops without the aid of man. Such are the banks
of the Nile and the Ganges, and many of our own rivers, which
by the overflowing of their waters alone, have continued to yield
large annual burthens, the two former, for more than 3,000 years;
but they are thus supported at the expense of a natural drainage
of thousands of acres, which by this means are proportionally
impoverished. Manures then, in some form, must be considered
as absolutely essential to sustaining soils subjected to tillage.

In their broadest sense, manures embrace every material, whicl
if added to the soll, tends to its fertilization. They are appropri-
ately divided into organic and ¢norganic; the first embracing.
animal and vegetable substances, which have an appreciable
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quantity of nitrogen; the last comprehending only such as are
purely mineral or earthy, and which in general contain no nitrogen,
These characteristics are sometimes partially blended, but they
are sufficiently distinct for classification.

Much pertinacity has been exhibited by some highly intelligent,
minds, who should have entertained more liberal views, as to the
peculiar kinds of manures necessary to support a satisfactory
productiveness. We have seen that Tull maintained, that the'
deepening and thorough pulverization of the soil was alone suffi-
clent to secure perpetual fertility. But this crude notion, it is
evident to the most superficial modern reader, is wholly untenable.
Some agriculturists of the present day however, while they scout
at the theory of Tull, (who was really a shrewd man for his day, )
will yet claim as essential to successful vegetation, the existence
in the soil of but a part only of the food of plants. Thus, one
usserts that the salts alone will secure good crops; others maintain
¢hat the nitrogenous substances are the true source of fertility ;
while still another class refer to the presence of humus or geine
(*he available product of vegetable and animal decay in the soil)
a3 the only valuable foundation of vegetable nutriment in all
wanures. Truth and sound practice lie‘between, or rather in the
«vmbination of all these opinions.

It has been shown in a preceding page, that all fertile soils must
nave not less than 15, and more probably 16, different simple or
slementary substances, in various combinations with each other.
All of the ordinary cultivated plants contain potash, soda, lime,
magnesia, alumina, silica, oxide of iron, oxide of manganese,
sulphuric acid, phosphoric acid, chlorine, and frequently iodine;
each of which, excepting the two last, are in combination with
ogygen. In addition to these, they also have carbon, oxygen,
nitrogen and hydrogen. Other substances or ultimate principles
may possibly exist in plants, which analysis may hereafter astect,
but hitherto they have eluded the closest investigation.

1t is therefore obvious that such principles as all fertile soils
farn‘sh to vegetables, must be contained in manures. [t is no
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satisfactory aLswer to this position to assert, that numeros ex-
periments have apparently been successful, of growing plants in
pure sand and water; or with charcoal and the salts added; or
even that there are some atmospheric plants, that fulfill their
zoopliytic existence in air. Growth may continue for a long time
under such circumstances; but jfull maturity never arrives, and
probably never can, without the available presence in the snl of
every element which enters into the composition of plants.

Profitable farming requires that manures embodying all these
elements, should be added in sufficient quantities to the soil, to
develop fully and rapidly, such crops as are sought from it. It
becomes then, a matter of the highest consequence to the farmer
to understand, not only what substances may be useful as manures
but also how to apply them in the best manner to his crops so far
as they can be made profitable. 'We shall first speak of the
inorganic manures,

ASHES.

If any organic matter, whether animal or vegetable, be burnt,
an incombustible substance remains behind, called the ash, or
ashes. This varies in different plants from less than 1 to over 12
per cent. of their whole weight. It also varies with the different
soils upon which they are found, with the different parts of the
same plant, and in the different stages of its maturity. Thus
plants which grow on peaty, or low, wet soils, give a less propor-
tion of ashes, than those which mature upon soils that are dry or
rich in the silicates and salts. The bark, leaves and twigs, give
much more ashes than the trunks of trees and stems of plants:
and i their early growth, they yield a larger proportion than after
they have attained maturity.

The following table, constructed from several reliable rources,
but principally by Sprengel, arranged in part by Johnston, will
show the relative quantity of ashes found in some of the more
important objects of cultivation:
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*Wheat—Grain, 2.25| 2.40) 0.96/0.90,0.26| 4.0010.50| 0.40!0.10| trace 11.5
“ o Straw, 0.201 0.29| 2.400.32(0.90'28.7010.37| 1,700 30 3%1';{
Barle7—Grain, . 2.78( 2.90| 1.06/1.80[0 25 11.82| 59 2.10:0.19‘traee 23.49
“ 7 Straw, 1.801 0.48] 5.54 0.76/1.46 33.56/1.18| 1.6010.70! 0.1410.20| 52 42
Qats—Grain, . 1.50] 1.82 0.86/0.67,0.14/19.776/0.35| 0.700.10| 0.40| 25.80
“ Straw, 8.70' 0.02 1.5210.22,0.06 45.85 0.79 0.12/0.05| 0.02/0.02/57.40
Rye—Grain, . 5.33 4 11220.440.24 1.610.23 0.46/0.09 0.42(0.34|10.40
** Straw, 0.32/ 0.11| 1.78/0.12/0.2522.97'1.70| 0.51]0 17 T
Field | Bean, 4.15 8.16/ 1.651.58 0.34 1.26/0.89| 2.92 0.41} | |21.36
Bean | Straw, . 16 56 0 501 6 242 9 10/ 20084 BACI 00) 6.UT UL U3 8121
Field}Pea, . 8.10| 7.8y .58;‘1.36}0.20 4.10,0.53| 1.90/0.38| 0.10 2164
Pea { Straw, . 2.35 27.30(3.42/0.60! 9.963.37| 2.40'0.04i 0.20/0.07/49.71
Potato—Roots, . LSRR B 8 A O By potl 18] dxe 5,551
“ Tops, 8.19| .09/12.97/1.70 .04 4.94| 42| 1.97| .50| .02 30.84
Turnips—Roots,  |2.586'1.048 .752|.254/ 036/ .383|.801| .367|.239| 032 6.303
“ Leaves, | 3.23 2.22| 6.20' .59 .03 1.2812.52| .98 87| .17 18.09
Carrots, 3.533 .92 .657).884/.039| .137|.270| .514].070| .033|.060 6.619
Parsnips, 2.079| .702| 468,270 .024| 1.62(.192| .100(.178! 1005 4.180
Rye Grass, 8.81| 8.94| 7.34(0.90/0.31(27.72!3.58] 0.25/0.06 52.86
Red Clover, . 19.95/ 5.2927.80(3.33/0.14| 3.61(4.47| 6.573.62 74.78
White Clover, 31.05 5.79123 §/3 151 9014.78/3. 580 5032 11] ¢.¢3 91,53
Lucern, 13.40| 6.15 48.31‘3.48 0.30' 3.30(4.04{13.07/3.18| 0.30 95.53
Sainfoin, . . . . |20.57] 4.87/21.95/2.88(0.66| 5.00/3.41| 9.16/1 57 ‘ 69.57

The farmer will perceive from this table, the great value of
ashes to his crops. The quantity seems small in comparison with
the total weight of the vegetables; yet small as it is, the aggre-
gate of a few years will so far exhaust the soil of one or more of
the principles necessary to sustain a luxuriant vegetation, that it
will cease to yield remunerating returns. The annual exhaustion

*In the foregoing table, the grain, beans, peas, straw and hay are estimated after
they have been dried in the air; the roots as they are taken from the field. The
clovers and grass lose from 55 to 75 per eent. of their entire weight when full of sap,
lesscuing, of course, as they approaeh to the state of ripcning their seed. 'I"he potato
loses in drying, 69 per cent. of water; the turnip, 91; earrot, 87 ; the turnip leaf, 86;
the carrot leaf, parsnip and parsnip leaf, each 81 ; and the cabbage, 93. ,

There is muech variation in the different specimens of the above sul?s%mees sub-
jected to examination, aceording to the peculiar variety, the different eir -um‘stnnces
and various stages of their growth. The oat is the m(?st variable of the grains, one
gpecimen sometimes containing three times the quantlty. of ash ‘aﬂ'orded by others.
The roots also sometimes vary as threc to one in their quantltylr of ash. As the
grain and most of the other crops approaeh to maturity, the quantl‘ty of some of Fhe
prineiples constituting the ash diminisli, as of pot‘ash and soda,.theu' presence t;e‘l;;lg
no longer necessary in the sap to aid the formation of the various produets of the

plants.
+ Included in Potash.
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of salts from large crops of graii, roots and grass, is from 18C o
more than 250 lbs. in every acre of soil. The ashes of vegetables
consist of such elements as are always required for their perfect
maturity, and it is evident they must furnish one of the best
manures which can be supplied for their growth. They are to
the earthy parts of vegetables, what milk is to the animal system,
or barn-yard manures are to the entire crop; they contain every.
element, and generally in the right proportions, for insuring a full
and rapid growth.

Ashes then, may be pronounced the best of the saline manures.
They are also among the most economical; as from our free use
of fuel, they are largely produced by almost every household.
Good husbandry dictates that not a pound of ashes should be
wasted, but all should be saved and applied to the land; and
where they can be procured at a reasonable price, they should be
purchased for manure. ILeached ashes, though less valuable,
contain all the elements of the unleached, having been deprived
only of a part of their potash and soda. They may ve drilled
into the soil with roots and grain, sown broadcast on meadows or
pastures, or mixed with the muck heap. They improve all soils
not already saturated with the principles which they contain.

The quantity of ashes that should be applied to the acre, must
depend on the soil and crops cultivated. Potatoes, turnips and-
all roots—clover, lucern, peas, beans, and the grasses, are great
exhausters of the salts, and they are consequently much benefited
by ashes. They are used with decided advantage for the above
crops in connection with bone dust; and for clover, peas and
roots, their effects are much enhanced when mixed with gypsum.
Light soils should have a smaller, and rich lands or clays, a heavier
dressing. From twelve to fifteen bushels per acre for the former,
and thirty for the latter, is not too much; or if they are leached,
the quantity may be increased one-half as they act with less
energy. Repeated dressings of ashes, like those of lime and
gypsum, without a corresponding addition of vegetable or barn.
yard manures, wll eventually exhaust tillage lands,
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Ashes may be applied to meadow lands, for a longer time than
bo any other crops, and for this obvious reason. The whole sur-
face of the soil is closely covered with vegetable agents, which
are actively employed in drawing carbon from the air and soil, a
large portion of which is stored up in the stubble and roots, which
thus makes it less important that the organic matters should ba
giver back to the soil, in the shape of vegetable or animal ma-
nures. As an instance of the rapidity with which this operation
goes forward, it has been found that the dried roots and stubble
of a clover field the second year, (and after one crop for the first,
and two for the second season had been taken off)) yielded 56
Ibs. for every 100 lbs. of the aggregate crops of hay. An old
meadow has yielded 400 Ibs. of roots for every 100 of hay for
the season.  Carbonaceous and organic matters are constantly
increasing in pastures, and they also increase for a time in
meadows; and will continue to do so for an indefinite period, if
the ashes of plants are added to the soil nearly to the amount
of those taken off "With this increase in the organic elements
of vegetation, (if we were certain that nitrogen is accumulated in
the same ratio, which we are not,) it is evident that the salts alone
would then be wanting to give the utmost luxuriance. But care
18 necessary that they be not added in excess.

Coar AsHES.—The bituminous and anthracite coals afford
ashes, and although inferior in quality to those made from wood
and vegetables, are like them, a valuable manure, and they should
be applied to the land in a similar manner. If they contain many
cinders from not having been thoroughly burned, they are more
suited to heavy than to light soils; as they tend to their mechanical
division, which though beneficial to the former, is injurious to
the latter.

Asues oF SEA WEEDS OR M4RINE PLANTS.—When from
either quantity or remoteness it 18 inconvenient to carry the sea
weed, which abounds on some coasts, on to the soil it can be
burned; when it will be found to yield a large proportion of ash.
which is peculiarly rich in soda. This is of great value to the
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farmer. Several species of the fucs have for a long period been
collected and burned on the northern coasts of Scotland, Norway
and the Baltic, formerly an article of commerce under the name
of kelp. Its value consisted in its alkaline properties, for which
it was much used by the glass and soap makers, the bleachers,
and for >Sther uses in the arts. For these purposes it is now
pearly superceded by svda ash, a crude carbonate of soda, ex-
tracted by the decomposition of sea salt; and the price it now
bears in market will bring it within the reach of farmers for some
of the economical purposes of husbhandry.

Pear Asmrs.—Nearly all peat approaching to purity, when
thrown out of its bed and thoroughly dried, will admit of being
hurned to an imperfect ash; and when it does not reach this point
it will become thoroughly charred and reduced to cinders. In
both of these forms it is a valuable dressing for the soil. It is
always better for dry uplands, to use the unburned peat after it
has been properly composted in a muck heap, as the organic
matters which it contains, and which are expelled by burning, are
of great benefit to the soil. But when they are remote, the peat
may be burned at a trifling cost, and the ashes carried to a con
siderable distance with manifest profit. The principal use
hitherto made of them by farmers, has been in spreading them
directly over the surface of the reclaimed bed from which they
were taken.

LIME.

Liue is the product of limestone, marble, marl or chalk, after
t has been burned, or subjected to an intense heat. In either
of the foregoing forms it is a carbonate, and contains from 43 to
46 per cent. of its weight of carbonic acid, which is expelled by
calcination. After the acid has been dllven off, the lime is in its
quick or caustic state, and in that condition its affinity for moisture
and carbonic acid is great, and it greedily combines with both on ex-
cxposure to water, the earth, or even to the atmosphere, passing
again into a carbonate and hydrate. It isin these latter condi-
tions that it is applied to soils and muck heaps, If reduced to
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powder (the cond tion in which chalks and marls exist, ) limestons
acts with much less efficiency thau if burnt.

Lime, next to ashes, either as a carbonate or sulphate, has been
mstramental in the iniprovement of our soils beyond any other
saline manures. Like ashes too, its application is beneficial to
every soil, not already sufficiently charged with it. It makes
heavy land lighter, and light land heavier; it gives adhesiveness
Lo creeping sands or leachy gravel, and comparative openness and
porosity to tenacious clays; and it has a permanently beneficial
effect where generally used, in disinfecting the atmosplere of any
noxious vapors existing in it. It does not condense and retain
the organic matters brought into contact with it by the air and
rains, but 1t has the better effect of converting the insoluble
matters in the soil into available food for plants. It has proved
in many instances the wand of Midas, changing everything it
touched into gold. It is the key to the strong box of the farmer,
securely locking up his treasure till demanded for his own use,
and yielding it profusely to his demands whenever required. In
its influence in drying the land, and accelerating the growth of
plants, the use of lime is equivalent to an increase of temperature;
and the farmer sometimes experiences, in effect, the same benefit
from 1it, as if his land were remeved a degree or two to the south.
The influence of lime in resuscitating soils after they have been
exhausted, has been frequent and striking; and it may be stated
as an incontrovertible truth, that wherever procurable at low
prices, lime is one of the most economical and efficient agents in
gecuring fertility, within the farmer’s reach.

It has been falsely said to be an exhauster of soils; that it
enriches the fathers and impoverishes the sons. So far as it gives
the occupant of the land the control over its latent fertility, this
is true, but if he squanders the rich products when within his
reach, it will be his own fault. Lime gives him the power of
exhausting his principal; if he uses aught beyond the interest, hus
prodigality 1s cnargeahle to his own folly, not to the liberality of

his agent. By the addition of lime to the soil, the insoluble
3
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mgredients contained in it are set free, and they are thus enabled
to aid in the formation of plants, and larger crops and of bettet
quality are the results. If these be taken from the soil, without
a corresponding return of manure, exhaustion must foliow. In
the preceding table it is seen, that lime constitutes in all cases,
only a very minute part of the entire plant; all the other ingre-
dients must be added or the fertility of the soil cannot be sustained.
But in the very abundance of the crops which lime affords, means
are provided for the maintenance of the highest fertility. 1f they
are consumed on the farm, their manure should be returned to the
fields; and if sold, other manures should be procured to replace
the substances from which they are formed.

A practice which has extensively prevailed for many years in
sections of the Middle States, consists in alternating wheat and
clover on sirongly limed lands. The plan usually adopted is to
give one year to wheat and two to clover, sometimes taking off
the first clover crop for hay, and feeding off on the ground and
plowing in the after growth for manure; and npon this, wheat 13
again sown. This course has succeeded in bringing into fine cou-
dition, many unprofitable fields. It may work well for years, but
it is nevertheless faulty and improvident. ILime only is added
directly to the soil, but clove\r draws from the air and moisture
whatever food it can attract from them. There remain to be
added, potash, soda, the phosphates and silicates, which the soil
will soon cease to furnish sufficient for the wants of the wheat
and clover removed, or sterility must inevitably follow.

The best method, s fo add n some form, the full amount of all
the materials abstracted by the annual crop. When this is done,
the large dressing of lime will retain the accumulating fortility,
far beyond what the soil would be capable of were it not for its
agency, and it is in this that the great profit of farming conaiste.

Large crops only are profitable. The market value of many
indifferent ones will hardly meet the expense of cultivation, and
it is only the excess beyond this which is profit. It is evident
that if 15 buskels per acre of wheat, be an average crop, and it
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requires 12 buskels to pay all expenses of production, 3 bushels
is the amount of profit. But if by the use of lime and ordinary
wanures, the product can be raised to 30 bushels per acre, the
profit would be near the value of 12 or 15 bushels, after paying
for the manures. Thus the advantage from good management
may be five times that of neglect. This example is given as
illustrating a principle and not as an exact measure of the differ-
ence between limed and unlimed land. We have seen large farths,
worn out and worthless from long cropping, restored to more
than their virgin fertility by the liberal application of lime.

Application of Lime.—It may be carried on to the ground
immediately after burning, and placed in small heaps. There it
may be left to slack by rains and the air, or it is better to reduce
it at once with water if accessible, and then spread it prepara
tory to plowing. A good practice is to place it in large piles and
cover 1t thickly with earth, which gradually reduces it to powder.
It may then be carried where it is wanted, and spread from the
cart. It is still better, when small quantities only are wanted, to
add it to the compost after it has been thoroughly air-slacked,
avoiding fermentation as far as practicable after it has been added,
as its avidity for acids expels the ammonia, which is the most
valuable of the volatile ingredients of the muck heap. A thick
coating of earth over the whole, will arrest and retain much of
the gas that would otherwise escape.

Fresh burnt lime does not act on the crops during the first
year, and it may be prepared for action as well by mixing it with
three or four times its bulk of earth, as by snreading it directly
upon the ground. .

Magnesian Lime.—Many of the limestones contain mag.esia,
and are called magnesian lime. The effect of this is a more ener-

otic action, and where it is found in lime, the same result will
be produced by the application of a less quantity. Oyst'er and
4l1 other shells of marine origin, afford pure lime by burning.

The amount to be used depends entirely on the soil. Some fer

tile lands contain over 30 per cent. in their natural state. KEighi
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hundred bushels of lime per acre, have been applied at o1 e tine
to heavy clays and such soils as were full of vegetable mold,
with decided benefit to the land. In the United States, the
average for a first dressing, is from fifty to one hundred and
twenty bushels per acre; which may be renewed every four or
six years, at the rate of twenty to forty bushels. If an over-
dose has been applied, time, or the addition of putrescent or green
nfanures are the ouly correctives.

To give hme its fullest effect, it should be kept as near the
surface as possible; and for this reason it is well to spread it after
plowing, taking care to harrow it well in. Allow it then to
remain in grass as long as possible. Its weight and minuteness
give it a tendency to sink, and after a few years’ cultivation, a
large proportion of it will be found to have got beyond the
depth of its most efficient action. This circumstance gives addi-
tional value to the system of under draining and subsoil plowing,
which enable the atmosphere and roots to follow it, thus prolong-
ing its effect and greatly augmenting the benefit to crops. It
should be spread upon the ground immediately after taking off
the last crop, so as to allow all the time possible for its action
before the next planting.

Application to Meadows.—In addition to its other good effects,
lime like ashes, is useful to meadows in destroying the mosses
and decomposing the accumulated vegetable decay on the sur-
face. For this purpose it may be spread on them unmixed, after
having first passed into the state of carbonate or effete iime, to
prevent injury to the grass. If no such necessity require its use
in this form, it may be combined advantageously with the muck
and scattered broadcast over the meadow.

MARLS.

Marls are composed of carbonate of lime, mixed with clay,
sand, or loam, and frequently with sulphate and phosphate of
iime. They are a useful application to land in consequence of
she lime they yield, and when containing the phosphate in addi
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tion, their value is largely increased. The quantity that may be
advantageously used is even more variable than that of pure
lime, inasmuch as the quality varies with every bed in which it
is found. They are adapted to the improvement of all soils,
unless such as are already sufficiently filled with lime, and they
are more generally useful to meadows than the pure carbonate.
Thetr benefits will be greatly enhanced if the clay marl be used
on light or sandy soils, and sandy marls on clay and heavy lands.
From 20 to 400 cart loads of marl per acre have been applied,
according to its quality and the character of the land to be bene-
fited. Circumstances must alone determine the proper quantity
to be used.  Marl should be carried out and exposed in small
heaps before spreading on the land. Exposure to the sun, and
especially to the frosts of winter, is necessary to prepare it for
use.
SHELL SAND.

This is a calcareous sand, sometimes mixed with animal mat.
ter. It abounds in some parts of the coast of Cornwall, and on
the western shores of Scotland and Ireland. It is also found on
the coast of France, and particularly in Brittany, where it iy
known by the name of ¢rez.  This produces prodigious effects on
peaty clay, and other soils, to which it is applied at the rate of
10 to 15 tons per acre. It is so much esteemed for the former,
that it is sometimes carried to a distance of 100 miles. It is
probable there are similar deposits on the coast of some of the
Atlantic States, though we are not aware of any such applica
tion for agricultural objects. Its great value as a top dressing,
will fully justify exploration, for the urpose of detecting it
wherever it may exist.

GREEN SAND MARL,

There are extensive beds of a green sand (generally though
improperly termed) marl, which run through a section of New
Jersey, from which farmers have derived an astonishing addition
to their crops. Itis found by analysis to contain bui{ a small
quantity of lime, but it readily yields a large amount of potash.
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varying from 6 to 15 per cent. From a careful analysis of eight
different specimens, Prof. Rodgers found in it an average of 10
per cent. of potassa. The effect of this applied to the barren
sands which abound in that neighborhood, has been so favorable,
that lands which before could be bought for $3 per acre, would
afterwards bring $40 to $100. Several deposits of green sand in
the counties of Plymouth and Barnstable, Mass., similarin external
appearance to the foregoing, were explored by Prof. Hitchcock,
and specimens were analyzed by Dr. Dana, without however,
detecting any qualities of decided advantage to agriculture.

GAS LIME.

This is the spent’ lime of the gas works, and a most useful
top dressing for soils requiring lime, or gypsum. It may be drawn
out in the fall or winter season, and if not intended for composts,
dumped in small heaps, and especially, if fresh, it should be
spread at once upon the surface, so as to be well exposed to the
air. It may be applied to either grass, or plowed crops, with equal
benefit, operating in much the same way as gypsum, although
it should be spread in several times the quantity per acre.
Caution must always attend its use, for without several months
exposure, it exercises a poisonous influence upon vegetation.

GYPSUM—PLASTER OF PARIS—OR SULPHATE OF LIME.

This is & combination of lime with sulphuric acid and water, in
the proportion of 28 of lime, 40 of acid, and 18 of water. It
is frequently found in connection with carbonate of lime, clay,
etc. The use of gypsum has been attended with great benefit
in most parts of the United States; and by many of the most
experienced farmers, is justly considered as indispensable to good
farming. Like all saline, and indeed like all other manures, it
acts beneficially only on soils which are free from standing water,
or which may be saturated with it. It is felt most on sandy,
loamy, and generally on clay soils, requiring more for the latter,
and for all such as contain a large proportion of vegetable mat
ter. From two pecks on sandy, to fifteen busheis on clay sow
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huve been applied per acre; but from two to fouwr busnels is the
usual quantity.

The crops on which it produces the greatest effect, are the red
and white clover, lucern and sainfoin, and the leguminous plants,
peas, beans, etc. On natural meadows aud the cereal grains, 1t
has no perceptible influence.

It should be sown broadcast as soon as the leaves have
expanded in the spring. It takes four hundred and sixty times
its weight of water to dissolve it, which shows the necessity of
applying it while the early rains are abundant, and the increased
effect of sowing it on the leaves, requires that its application
should be deferred till they have become partially developed.
For corn, potatoes, turnips, etc., it is usually put in with the
seed, or sprinkled upon them after the first hoeing.

From its great effect on the clovers, increasing them some
times to twice, and in rare iustances, to thrice the quantity pro
duced without it, it is manifest that it is the most profitable
manure which can be used, as it can be generally procured by
farmers at from $5 to $12 per ton.  Yet it should be fully under-
stood, that like lime and ashes, it furnishes only a part of the
food of plants; and like them too, the addition of vegetable and
animal manures is indispensable to secure permanent fertility.

Extensive sections of this and cther countries, particularly in
Great Britain, apparently derive no benefit from the application
of gypsum. This fallure has heen variously ascribed to thére
being already enough in the soil; or to the presence of a marine
atmosphere. Its great usefulness however, on many parts of <?ur
Atlantic coast, would seem to require some other explanation
than the last as the cause of its inefficiency. Experiment alone
cap determine the ¢'rcumstances which will justify its application,
and to this test should not only this, but all other practices of the
farmer be rigidly subjected.

BONES.

About 33 per cent. of fresh bone, consists of animal mattes
(oil. gelatine, ete,) from 53 to 56 per cent. of phosphute of
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lime, and the remainder is principally carbonate of hne, soda and
magnesia. There is no part of the bone that is not nseful to
vegetation; 1t 1s especially so to the various kinds of grain, to
potatoes, turnips, the clovers, peas and beans. The bones should
be crushed or ground, and then drilled in with the seed, or scat
tered broadcast, at the rate of twenty-five bushels per acre,
They may be repeated in less quantities every four or five years,
or till the soil ceases to be improved by them, when they should
ve withheld till alditional cropping shall have so far exhausted
them as to justify a further supply.

Bones are generally boiled before using for manure, to extract
the oil and glue. This does not lessen their value for agricultu-
ral purposes, beyond the diminution of their weight, while it
hastens their action. They are sometimes burned, which drives
off all the organic matter, leaving only the lime, etc., to benefit
the soil. This is a wasteful practice, though the effect is more
immediate on the crops; but it is also more transient, and they
require to be more frequently renewed. Bones ought always to
be saved; and if not practicable to crush them, they may be
thrown upon the land, where they will gradually corrode and
impart their fertilizing properties. When partially decomposed
and buried just beneath the surface, the roots of the luxuriant
plants above will twine around them in all directions, to suck out
the rich food which ministers so freely to their growth. Crushed
bones are advantageously used with nearly an equal amount of
ashes, or with one-third their weight of gypsum; or, as with
nearly all other saline manures, they may be added to the muck
heap. Pastures which have been long grazed, can be wonder-
fully benefited by applications of bone dust, sowed broadcast an
their surface, at the rate of fifty to two hundred pounds per acra.

PHOSPHATE OF LIME,

.. E 2 : . :

This exists in a fossil state, and is knowu in some of its forms as
apatite, phosphorite, etc. An extersive quarry is found in Estra-
madura, in Spain, and smaller deposits of it have been discov
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ercd in different parts of the United States, under a veriety of
names. It is probable it may yet be found in suck localities and
in such quantity as to be useful to the farmer. It has been
shown that more than half of the whole weight of bones consists
of pure phosphate of lime; its value therefore is apparent. This
may be applied to exhausted pastures in the same manner as
bene dust.

SALT—OR CHLORIDE OF SODIUM,

Is variously obtained, as fossil or rock salt; from boiling or
evaporation of salt springs; and from the waters of the ocean.
In a pure state it consists of 60 of chlorine and 40 of sodiun,
in every 100 parts. Sodium, chemically combined with oxygen,
forms soda; and it will be seen by referring to the table on page
45, that salt furnishes two of the important constituents in the ash
of every vegetable. Its advantage to vegetation is to be inferred
from a knowledge of its composition, which is fully sustained
by experience. As a manure, salt was extensively used by the
ancients, and has ever since been employed by intelligent agri-
culturists. On some soils it yields no apparent benefit. Such
as are near the sea-coast, and occasionally receive deposits from
the salt spray, which is often carried far inland by the ocean
storms; or such as contain chlorine and soda in any other forms,
are not affected by it. But in other situations, when used at the
rate of three to sixteen bushels per acre, the crops of grains,
roots or grasses have heen increased from 20 to 50 per cent. It
may be applied in minute portions in the hill, or scattered broad.
cast, or mixed with the muck heap. Its great affinity for water
has the effect, like that of gypsum, of attracting dews and atmos-
pheric vapor to the growing vegetation, by which it is supplied
with moisture in a period of droaght, much beyond what is con-
veyed to such as are destitute of these manures. Salt is also
nseful in destroying slugs, worrns, and larve which frequently do

much injury to the cropa.
3*
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30 PHATE OF SODA, (GLAUBER SALTS,) SULPHATE OF MAGNESIA,
(EPSOM SALTS,) AND SULPHATE OF POTASI.

MThese are all useful manures, and they act on vegetation in a
manner similar to gypsum. This was to have been expected so
far as the sulphuric acid is concerned, which is common to eack;
out their action is modified to a certain degree by the infivence
of the base or alkaline ingredients on the plants. The generally
increased price which they bear over gypsum, will prevent their
use away from those localities where they exist in a state of
nature, or where they may be procured at low rates, near the
luboratories in which they are manufactured.

NITRATE OF POTASH, (SALTPETRE,) AND NITRATE OF SODA.

These are both found in a crude state in native beds, or as an
efflorescence; and in this condition they can frequently be bought
at a price which will justify their use. The first contains potash,
463%, and nitric acid, 53%; the sccond, in its dry state, soda, 3624,
and nitric acid, 63%, in every 100 parts. Numerous experiments
have been tried with them on various crops; but they have not
thus far, afforded very accurate or satisfactory results. In general,
they give a darker color and more rapid growth, and they increase
the weight of clover, grass, and the straw of grain; and the
former are more relished by cattle. But in the average effects
upon grain and roots, the statements are too much at variance to
deduce any well settled principles.*

As a soak or steep for seeds, and especially when dissolved and
added to the bed where they are planted, there is no doubt of
their great value in giving an early and vigorous start to vege
tables. This enables them rapidly to push forward their roots,
stems and leaves, thus obtaining a greater range for the roots, and

more mouths for the leaves to draw their nourishment from the
atmosphere.

*From the decidedly beneficial effects, produced in numerous instances, may we

not reasonably infer, that they have generally been successful where there has been
8 deficiency of them in the soil?
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CARBONATES, NITRATES, SULPHATES, PHOSPHATES, £1LICATES,
AND CHLORIDES.

Several of these have just been particularly enumerated. The
remainder are composed of carbonic, nitric, sulphuric and phos-
phoric acids, silica and chlorine, in chemical combination with
potash, soda, lime, and the other bases of plants. Although no
one of these can fail to benefit crops, when rightly applied, yet
the expense of most of them will prevent their extended use.
This can only be looked for from those which are procurable at a
cheap rate. The chemical laboratories, glass works and some
other manufactories, afford in their refuse materials, more or less
of these mineral manures, which would well repay the farmer for.
removing and applying to his land. The most obvious that occur
m this country, are all that will be here mentioned.

OLD LIME PLASTER, FROM WALLS OF BUILDINGS, ETC.

This is a true silicate of lime, being formed mostly of siliceous
sand and lime, chemically combined. For meadows, and for most
other crops, especially on clays and loams, this is worth twice its
weight in hay; as it will produce a large growth of grass for
years in succession, without other manure. This effect is due not
only to the lime and sand, but to the nitric acid which they have
abstracted from the atmosphere, and which they continue alter
nately (while in combination) to absorb from the air and give out
to the growing plant. But the farmer cannot too carefully re-
member, that with this, as with all other saline manures, but a
part of the ingredients only is thus supplied to vegetables; and
without the addition of the others, the soil will sooner or late>
become exhausted.

BROKEN BRICK AND BURNT CLAY.

These are composed mostly of silicate of alumina, geaerally
mixed with silicate of potash and other substances. They are
of much value as a top dressing for meadows. In addition %o
their {arnishing in themselves a minute quantity of the food of
plants, like old plaster, they serve a much more extendea vur-
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pose, by condensing animonia, nitric acid, and the gases 3¢ the
atmosphere.
POWDERED CHARCOAL,

Scattered over the ground, produces the same effect as the
foregoing, and probably in a greater degree, as it absorbs and
condenses the nutritive gases within its pores, to the amount of
from twenty to over eighty times its own bulk. The economy
and benefit of such applications can be readily understood, as
they are continually gleaning these floating materials from the
air, and storing them up as food for plants. Charcoal as well as
lime, often checks rust in wheat, and mildew in other crops; and
in all cases mitigates théir ravages, where it does not wholly
prevent them.

SUPER-PUHOSPHATE OF LIME.

This article has of late years beconie extensively used for the
lighter garden lands, and is valuable as a ready and active stimu
lant to the growth of plants.

In chemistry, according to Professor Johnson, of New Haven,
this 1s a soluble salt, composed of one equivalent of phosphoric
acid, one of lime, and two of water. It should be the character-
istic ingredient of commercial super-phosphate. All compositions
of this character should be well understood and used with judg
ment. So convenient are these applications, so active as manures,
and so great the demand for them, much fraud has been practiced
in their manufacture; spurious and almost worthless imitations
have been and are constantly imposed upon the public, in place
of the genuine article.

The best super-phosphate is composed of ground bone, bone
black, or phosphorite, acted upon by sulphuric acid, (oil of vitriol,)
which renders a considerable portion of the phosphoric acid
soluble in water. It is a powerful fertilizer, as well ag portabla
and convenient, and of great value to the small cultivator and
gardener, as well as in green-houses, hot-beds, etc. It is alse
very extensively employed for field crops, especially for turnips
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of all kinds, cabbages, etc. I commerce, it is often mingled with
guano, and with other commersial manures. Animal matter of
any kind, properly treated with acids and earthy substances, afford
valuable and power(ul manures, sometimes not over agreeable 11
the handling, but quick in their action and lasting in the soil.

CRUSHED MICA, FELDSPAR, LAVA, THE TRAP ROCKS, ETC.

Feldspar contains 66.75 of silica; 17.50 alumina; 12 potash,
1.25 lime; and 0.75 oxide of iron.  Mica consists of silica, 46.22;
alumina, 34.52; peroxide of iron, 6.04; potash, 8.22; magnesia
and manganese, 2.11.  Most of the lavas and trap rocks hold
large quantities of potash, lime, and other fertilizing ingredients,
The last frequently form the entire soils in voleanic countries, as
in Sicily, and around Mount Vesuvius in Italy, in the Azores and
Sandwich Islands; and their value for grains and all cultivated
plants is seen in the luxuriance of their crops and the durability
of their soils. These examples illustrate the great influence of
saline manures, and their near approach to an entire independence
in sustaining vegetation. W henever they become exhausted by
the severe usage they undergo, two or three years of rest enables
them again to yield a remunerating crop to the improvident hus-
bandman. Granite, sienite, and some other rocks, yielding large
proportions of potash and some lime, abound throughout the
eastern portion of this country. The potash in them is, however,
firmly held in an insoluble state; but if it be subjected to a strong
heat, it may afterwards be crushed, and then yield it in an easily
soluble form, and constitute a valuable top dressing for lands.

1t is a subject of frequent remark, that the soil underneath, or
in immediate contact with some stone walls, which have been
erected for a long period, is much richer than the adjoining parts
of the same fields. This difference is probably due, in some
nieasure, to the slow decomposition of important fertilizers in the
stone, which are washed down by the rains and become incorpo-
rated in the soil. The removal of stones from a fertile field, hag
been deprecated by many an observing farmer, as materially
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impairing its productiveness. Beyond the shade thus afforded
against an intense sun, protection from cold winds, their influence
in condensing moisture, (and the beneficial effects which perhaps
ensue, as in fibrous covering,) the difference may be attributable
to the same cause.

SPENT LYE OF THE ASHERIES,

Is the liquid which remains after the combination of the lye
and grease in manufacturing soap. It is of great value for plants.
Before its application to the land it should be mixed with peat or
surf; or diluted with ten times its bulk of water. Five gallons of
shis lye is estimated to cuntain as much potash or soda, according
us either is used, as would be furnished by three barrels of ashes.
[t has besides, a large quantity of nitrogen, the most valuable
ngredient of animal manure, which by judicious application, i3
sther converted into ammonia, or serves the same purpose in
7ielding nutrition to plants.

AMMONIACAL LIQUOR (FROM GAS HOUSES,) GAS LIME, ETC.

This liquid is the residuum of bituminous coal and tar used in
naking gas, and holds large quantities of nitrogen, from which
immonia is frequently extracted. When used for land near by,
t may be carried to the muck lieap in barrels; and when at
emote distances, gypsum or charcoal dust may be added to the
sarrel, stirring it well for some time, and then closely covering it.
[he gypsum and charcoal soon combine with the ammonia, when
he liquid may be drawn off, and the solid contents removed. It
3 a powerful manure, and should be sparingly used. Gas lime
nay be laid in small heaps and spread on the soil or thrown
roadcast from the cart or wagon. (See page 54.)

GUANO

Is derived exclusively from the animal creation, but from its

xistence in a highly condensed state, and in combination with
arge proportions of the salts, and having by its accumulation

hrough thousands of years, lost the distinguishing characteristics
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of recent animal matter, it may almost be considered as a fossil,
and is properly enough classed under the head of inorganic
manures. It is the remains of the dung, feathers, eggs, food and
carcasses of innumerable flocks of marine birds, which have made
some of the islands in the Pacific and Atlantic oceans, places of
resort for rearing their young through unknown ages. It isfound
in the Pacific, near the coast of Peru, between latitude 13° and
21° south, where the rain never falls; and in some places it has
accumulated to the enormous height of 60 and 80 feet. Yet
snch has been the demand for this justly popular fertilizer, that
many million tons were imported into England from July, 1844
to the same period in 1868, at an average value of $40 per ton.
A comparatively small amount has been taken to other countries,
including the United States. Its value has been known and
appreciated from time immemorial by the Peruvians, who trans-
ferred it to the continent, and used it for various crops.

Different specimens vary greatly as to quality. The average
analysis of Dr. Ure’s examinations is:

Organic matter containing nitrogen, including urate of ammonia, and
capable of affording from 8 to 17 per cent. of ammonia by slow change

in the soil, 50
‘Water 11. Phosphate of lime 25, . 36
Ammonia, phosphate of magnesia, phosphate of ammonia and oxalate

of ammonia, containing from 4 to 9 per cent. of ammouia, 13
Silicious matter from the crops of birds, 1

100

The above analysis suows a strongly concentrated manure, and
it is certain it is much above the medium, as the sand alone is
gometimes 15 or 20 per cent. It 1s applied to roots, grain, and
other cultivated crops, and as a top dressing for grass; but it has
thus far proved of most value to the former. Before using it as
a top dressing, it is mixed with twice its bulk of fine earth, ashes,
plaster or charcoal dust. The proper quantity is from 200 to 400

lbs. per acre, sown broadcast and harrowed in, or supplied in two
Jressings; the first soon after the plants appear, but not in contact

with them; the last, ten or fourteen days after, and immediately
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before moist or wet weather. The crops on poor soils are muck
umproved, while those on rich lands have, in some cases, b.een
injured by it. For hot houses and many minor purposes, it 18 a
desirable manure, and in solution it is very convenient as an
occasional dressing. It is thus prepared by dissolving 4 lbs. In
12 gallons of water, twenty-four hours before using. On account
of its volatile character, it should be closely covered till wanted.

800T,

Like ashes has its origin exclusively from vegetables, but may
with them, be properly treated under the present head. It holds
ammonia, charcoal and other rich ingredients, and is used at the
rate of fifty to three hundred bushels per acre. It produces its
greatest effects in moist weather, and in dry seasons it has some-
times proved positively injurious. It may be sown broadcast over
the field and harrowed in, or mixed with such other manures as
are intended for immediate use. The ammonia has a great ten-
dency to escape, which can only be prevented by adequate
absorbents, as earth or the like. Many experiments made with it
nave proved contradictory. In some, it has been shown to be
useless for clovers, while it has proved of great service to several
of the grasses. Salt enhances its effects. In an experiment made
in England with potatoes, on three separate acres of land of equal
quality, one without manure gave 160 bushels; one manured
with 30 bushels of soot, yielded 196; and the third, which

received the same quantity of soot and seven bustels of salt,
yicided 236,

Each of the several articles previously mentioned may act
differently in different soils and in diverse climates. Experi-

ment and observation must prove the benefit of their various
applications and effects.



CHAPTER III
ORGANIC MANURES.

THE PRINCIPLES CONSTITUTING ANIMAL AND VEGETABLE,
PUTRESCENT OR ORGANIC MANURES.

Frox the table in the foregoing pages, on the ashes of plants,
to which reference has been frequently made, it is shown that in
burning dried vegetables, they lose from about 95 to 99 per cent.
of their whole weight. The matter that has been expelled by
heat, consists of four substances or ultimate principles: carbon,
oxygen, hydrogen and nitrogen, of which carbon makes up from
40 to 59 per cent. or about one-half of the whole.

CARrBoON constitutes all of charcoal but the ash; nearly all of
mineral coa), and plumbago or black lead; and even the brillians
diamond is but another form of carbon. The properties and
uses of carbon are various and important; its agency in the
growth of plants alone concerns us at the present time.

Carbonic Acid— W hen any matter containing carbon is burnt,
its minute particles or atoms combine with the oxygen which-
exists in the atmosphere, and form carbonic acid, consisting by
weight, of six of the former and sixteen of the latter., When
animals inhale air into their lungs a similar union takes place,
the carbon contained iu the system being brought to the surface
of the lungs, and after uniting with the oxygen as carbonic acid,
is expelled. Pure limestone or marble loses 46 per cent. of its
weight by burning; and all of this loss is carbonic acid, which it
slowly absorbs again on exposure to the air, or to such substances
as contain it. It is evolved by fermentation, and if the surface
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of & brewar’s vat in ‘ull activity be closely observed in a cleat
light, it may be scen falling over the edges, wheun 1t gradually
mingles with the air. Its density is such that it may be poured
from one open vessel into another, without material loss. It is
this which gives to artificial soda water and to mineral springs
(as the Saratoga) their sparkling appearance and acid flavor. It
abounds in certain caves, sunken pits, and wells, which destroy
animal life, both from its intrinsic poisonous gualities, and from
its excluding oxygen, which is essential to respiration. And it
is from the same cause, that death ensues to such as are confined
m a close room where charcoal is burnt.

This acid is an active and important agent in the incessant
changes of nature. It is everywhere formed in vast quantities,
by subterranean fires and volcanoes. Though heavier than
atmospheric air, it mingles with it and 1s carried as high as exam.
inations have yet been made, constituting in bulk, about one part
in one thousand of the atmosphere, and something more than
this in weight. Gay Lussac ascended in a balloon 21,735 feet,
and there filled a bottle with air, which analysis showed to be
identical in composition with that on the surface of the earth.
Carbon is one of the great principles of vegetation, and it is only
as carbonic acid, that it is absorbed by the roots, leaves and stems
of vegetables, and by them is condensed and retained as solig
matter.

OxYGEN, hydrogen and nitrogen, when uncombined with other
substances, exist only as gases. The first makes up nearly one-
half of all the substances of the globe; and with the exception
of chlorine and iodine, it constitutes a large part of every material
. the ash of plants. It forms rather over 21 per cent. by
measure, and 23 by weight of the whole atmosphere; and about
eight parts out of nine by weight of water, hydrogen making up
the remainder. It is absorbed and changed into new products by
the .respiration of animals, and it is an essential agent in com-
bustlfm. Oxides are composed of it in union with the metals,
dkalies etc.; and most of the acids, as when combined with
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ether substances, nitrogen, sulphur and phosphorus. Tts presence
indeed, is almost universal, and the agency which it exerts in
vegetable nutrition, is among the most varied and inutricate mani-
fested in vegetable life.

HyprogEN is the ligiftest of all the gases. It is but one-
fourteenth the weight of the atmosphere, and one-sixteenth the
weight of oxygen; and from its great levity, it is used for filling
balloons. It burns with a light flame when brought into contact
with atmospheric air on applying a lighted taper, the combusticn
forming water.

It 1s largely evolved from certain springs, in connection with
carbon or sulphur, and is called carbureted and sulphureted hydro-
gen, an offensively pungent and inflammable gas. So abund
antly is this emitted from the earth in some places, that it 1s used
for economical purposes. The inhabitants at Fredonia, N. Y.,
and in the petroleum oil regions of Pennsylvania and other
States, light their buildings with it, and in the oil pumpings
use it as fuel; and some of the salt manufacturers in the
valley of the Ohio, apply 1t to evaporating the water of the
saline springs. Carbureted hydrogen is the gas now employed
for lighting cities. It is manufactured from oils, fat, tar, rosin,
and bituminous coal, all of which yield large quantities of carbon
and hydrogen. Both the carbon and hydrogen are entirely
consumed with a brilliant light, when inflamed and exposed to
the oxygen of the atmosphere. It is the residuum of these sub-
stances, after driving off the gas, which makes the ammoniacal

liquor so useful as a manure; all the nitrogen with a part of the

hydrogen, remaining. In combination with chlorine, one of the

elements of salt, it constitutes the muriatic, one of the strongest
of the acids. A

Ammonia.—The most frequent condition besides water in
which hydrogen is mentioned in connection vith vegetation, is
when combined with nitrogen in the proportion of three of the
former in bulk, to one of the latter; and by weight, 17.47 of tke
Grst, to 82.53 of the last, in every 100 parts, composing the
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volatile alkali, ammonia, whicl is about six-tenths the dcasity of
the atmosphere. By strong compression at a low tem perature, it
may be condenscd to a liquid having rather more than three-
fourths the specific weight of water. It is never found in a tan-
gible shape, except in combination witf® acids, forming carbonates,
nitrates, sulphates, muriates, etc., of ammonia.

NITROGEN exists in the atmosphere to the extent of about 79
per cent. The principal purpose it appears to fulfill in this con-
nection, is in diluting the oxygen, which in its pure state acts witk
too great intensity on animal life, in combustion, and all its various
combinations. So great is the attraction of undiluted oxygen for
iron, that a wire ignited by a taper and plunged into a jar of
oxygen gas, will itself take fire and rapidly melt into irreguiar
drops. This is nothing more than an illustration of the principle
exhibited (in an intense degree) in the gradual rusting which
takes place in the air at its ordinary temperature; or the more
rapid formation of the scales under the heat of the blacksmith’s
forge. All are simple oxidations of the metal, or the combination
of oxygen with iron; and we see in the comparison, the immensely
accelerated effect produced by the absence of nitrogen.

Nitric acid is another compound of great importance to veg-
etation. Itissimply nitrogen and oxygen; the identical materials
which compose the atmosphere, combined in different proportions,
26.15 parts by weight of the former, and 73.85 of the latter in
every 100. This acid, in union with potash, forms nitrate of
potash, or saltpetre; and with soda, forms nitrate of soda. The
latter occurs in immense beds, and lies upon and immediately under
the surface of the earth in Chilij India and Spain. From Chili it
is exported in large quantities, and has been extensively used in
England of late years, as a manure.

It has been deemed relevant to our subject to say thus much
respecting some of the most striking characteristics of those four
simple principles, which make up an average ¢ more than 98 per
cent. of all living vegetables. And here a moment’s reflection
irresistibly forces from us an expression of wonder and admirati- p
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at that Wisdom and Omn'potence, which, out of such .1nited
means, has wrought such varied and beautiful results. Every
plant that exists, from the obscure sea-weed 100 fathoms below
?he s.urface of the ocean, t> the lofty pines that shoot up 300 feet
In mid air; and from the clinging moss that seems almost & yart
of t.he rock on which it grows, to the expanded banyan tree of
India, with its innumerably connected trunks, overshadowing
acres; every thing that is pleasant to the taste, delightful to the
eye, and grateful to the smell, equally with whatever is nauseoua
revolting and loathsome, are only products of the same materials,
slightly differing in association and arrangement.

BARN-YARD MANURE.

The first consideration in the management of manures, is to
secure them against all waste. The bulk, solubility and peculiar
tendency to fermentation of barn-yard manure, renders it a matter
of no little study so to arrange it as to preserve all its good qual-
ities and apply it undiminished to the soil. A. part of the droppings
of the cattle are necessarily left in the pastures, or about the stacks
where they are fed; though it is better, for various reasons, that
they should never receive their food from the stack. The manure
thus left in the fields, should be beaten up and scattered with light
long-handled mallets, immediately after the grass starts m the
spring, and again before the rains commence in the autumn. With
these exceptions, and the slight waste which may occur in driving
cattle to and from the pasture, all the manure should be dropped
either in the stables or yards. These should be so arranged that
caftle may pass from one directly into the other; and the yard
should, if possible, be furnished with wells, cisterns, or running
water. There is twice the value of manure wasted annually on
gome farms in sending the cattle abroad to water, that would be
required to provide it for them in the yard for fifty years.

The premises where the manure is dropped, should be kept as
dry as possible; and the eaves should project several feet beyond
the side of the building so as to protect the manure thrcwn out
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of tl e stables, from the wash of rains. The barna and all the
sheds should have eave-troughs to carry off the water, which if
saved in a sufficiently capacious cistern, would furnish a supply
for the cattle. The form of the yard ought to be dishing towards
the center, and if on sandy or gravelly soil, it should be puddled
or covered with clay to prevent the leaking and escape of the
liquid manure. The floors of the stables may be so made, as tc
permit the urine to fall on a properly prepared bed of turf under
vnem, where it would be retained till removed; or it should be
led off by troughs into the yard or to a muck heap.

It is better to feed the straw and coarse fodder, which can always
be advantageously done by cutting and mixing it with meal or
roots. When it is not thus consumed, it may first be used as
litter for the cattle, and as it becomes saturated with the drop-
pings, it should be thrown into the yard. If the cattle are fed
under sheds, the whole surface ought to be covered with such
straw, refuse forage, etc.,, as can be collected; and if there is a
‘deficiency of these, peat or any turf well filled with the roots of
grass, and especially the rich wash from the road side may he
substituted. The manure may be allowed to accumulate through
the winter, unless it be more convenient to carry 1t on to the
fields. "'When the warm weather approaches, a close attention to
the manure is necessary. The escape of the frost permits circu-
lation of the air through it, and the increasing heat of the sun
promotes its decomposition.

Loxe axp Sumorr MaNUrRE.—The question has been often
mooted as to the comparative advantages of long and short
manure, (the fermented and unfermented.) This must depend on
the use for which they are designed. If intended for the garden
beds, or for loose light soils, or as a top dressing for meadows, or
any crops, or if needed to kill any noxious seeds incorporated
with the heap, it should b> fermented; if for hoed crops in clay
or loamy soils, it should be used in as fresh condition as possible,
Loose soils are still further loosened for a time by long manure,
and much of its volatile part is lost before it is reduced to mold
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while adhesive and compact soils are improved by the coarse
vegetables whicli tend to their separation; and all the gases which
are set free in fermentation, are combined and firmly held in the

Al

so1..

Decomrosition or Manurrs.—Three conditions are essential
to produce rapid decomposition in manure: air, moisture, and a
“emperature above 65° and these, except in frosty weather, are
generally present in the heap. The gradual chemical changes
going on in all manures, but most actively in the excrements of
the horse and sheep, where they have sufficient air and moisture,
induce an elevation which keeps them always above the low
temperature of the surrounding air. If the manure be trodden
compactly and saturated with water, the air cannot circulate, and
if its temperature be likewise kept down, it will be preserved a
long time unchanged.

"The fermentation of manure should go forward when thoroughly
blended with all the vegetable and liquid fertilizers about the
premises, including urine, brine, soap-suds, ashes, gypsum anrd
coal dust; the last three substances combining with the ammonia
ag it is formed. Ower all these should be placed a good coatirg
of turf peat, or fine mold, which will absorb any gases that escape
the gypsum, etc. Old mortar or effete lime may also be added
for the formation of nitric acid. It draws this not only from the
‘naterials in the heap, but largely also from the nitrogen of the
air, it having been ascertained in the manufacture of saltpetre,
(nitrate of potash,)that the amount of nitrogen in the salt, is
greatly increased above that in the manure used. The absorption
of nitre by lime in a course of years, is-found to be large, as is
seen by the practice of the Chinese farmers, who to secure it will
gratuitously remove the old plaster on walls and replace it with
new. If required to hasten decay, and especially if there be
intractable vegetables, as broom and other cornstalks, or such as
have seeds that ought to be destroyed, they may be well moistened
and thrown together in layers three or four inches thick, an('i on
each may be strewn a liberal costing of fresh unslacked Lme,
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reduced to powder. This promotes decomposition, and when it
is far enough advanced, the whole may be sparingly added to the
general mass, as the lime will by that time have become mild.
Thes3 coarse materials, when remote from the cattle yard, may be
a; once burned, and the ashes added to the soil, or they may be
buried in furrows, where the ground will not be disturbed, till
they are entirely rotted.

‘When thoroughly decomposed, the manure heap will have lost
half its original weight, most of which has escaped as water and
carbonic acid. It may then be carted on to the ground, and at
once incorporated with it; or if intended for a top dressing, 1t
should be scattered over it immediately before or during wet
weather. For the protection of the manure, it would be well to
cover it with a roof and convey off all the water from the eaves.
This will prevent any waste of the soluble matter, and promote
the escape of moisture by the free circulation of air, which to the
extent of this evaporation, will lessen the labor of hauling.

Tanks FOR HOLDING Li1Qquip MANURE have long been in use.
Thney should be convenient to the stalls and yards, and tight drains
should convey into them every particle of the urine and drainage
from the manure. In compact clay they may be made by simply
excavating the earth, and the sides can be kept from falling in, by
a rough wall, or by planks supported in an upright position by a
tramework of joist. Butin all cases the cisterns should be closely
covered to prevent the escape of the ammonia, which is developed
while fermenting. In porous soils, it is necessary to construct
them with stone or brick laid in water-lime or cement.

‘When partially filled, fermentation will soon take place in the
tank, and especially in warm weather; gypsum or charcoal should
then be thrown in to absorb the ammonia. A few days after
decomposition commences, it should be pumped into casks and
carried on to the land. If intended for watering plants, it must
be? diluted sufficiently to prevent injury to them. The quantity
will depend on the strength of the liquid, and the time it is applied,
much less water being necessary to dilute it in a wet than in a



ORGANIC MANURES. i3

dry time. By fermenting in the open air and undiluted, it has
bee.n found that in six weeks, cow’s urine will lose nearly one-half
of its solid matter or salts, and six-sevenths of its ammonia; while
that which had been mixed with an equal quantity of water, lost
only one-eighteenth of the former and one-ninth of the latter.
The stables and troughs leading to the tank should be frequently
washed down and sprinkled with gypsum. This last will absorb
much of the ammonia which would otherwise escape. Some loss
of the volatile matter must be expected, and the sooner it is used
after proper fermentation, or ripeness, as it is termed, the greater
will be the economy.

L1Quip MANURE APPLIED TO THE MUCK HEAP.—As a general
rule, it is more economical and a great saving of labor to keep
the urine above ground and mix it at once with the manure; bug
in this case vegetable or earthly absorbents must be adequalely
supplied; and in addition, the heap ought frequently to e
sprinkled with gypsum or charcoal. Rich turf, the wash of the
roadside, tan-bark or sawdust, and all refuse vegetables may be
used for this purpose, and so placed that the liquid can run on to
them, or be deposited where it can be poured over it. The same
protection of a rough open shed should be given to this as to the
other heaps, to facilitate evaporation and prevent drenching from
rains. When fully saturated with the urinary salts, and all is
properly decomposed, it may be carried out for use, or closely
covered with earth till wanted. The decomposition is in a great
measure arrested by covering with compact earth, thoroughly
trodden together; this preveuts the access of air, which 1s essen
tial to its progress.

A simple yet economical mode of saving the liquid manure, is
scmetimes adopted in Scotland, and is thus detailed:

“Divide a shed into two compartments, one of wlich we make
water-tight, by puddling the side walls with clay to the heighs,
say, of two feet, and separated from the other compartment by a
low water-tight wall or boarding. This is my fermenting tank,
which is filled half or three parts full of pulverized burnt peat,

4
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and the liquid manure from the stable, pig-styes, éic di: acted
‘into it. This is mixed up with the pulverized peat, anu allowed
to remain three or four weeks, till the decomposition seems about
completed, being occasionally stirred about after the compasition
has become about the cousistency of gruel. The whole is then
ladled (with a pole and bucket) over the low partition into the
second floor, which is also three parts filled with the carbon.
ized peat; and as the second floor is meant merely as a filter, we
have it lower on one side than the other, by which means, in the
course of a day or two, the carbonized peat is left comparatively
dry. The water having passed off at the lower side, tle first or
fermenting floor is again filled as before, and the contents of the
second floor, if considered saturated enough, are then shovelled
up into a corner, and allowed to drip, and further dry till used,
which may be either immediately, or at the end of twenty years,
as scarcely anything will affect it, if not exposed to the con-
tinued washing of pure water, or exposed to the influence of the
roots of growing plants. By being thinly spread on a granary
floor, it soon becomes perfectly dry, and suited to pass througk
drill machines.

“The mixing of the carbonized peat with the liquid manure
on the first or fermenting floor, it will be observed, is for laying
hold of the gaseous matters as they escape during the fermenta-
tion; perhaps other substances may effect this more effectually,
but none so cheaply. I think by this plan it will be obvious to
every one that a great many desiderata are at once obtained. In
the first place, you get free of over nine hundred parts out of
every one thousand of the weight and bulk of manure, by the
expulsion of the water; while at the same time you link al the
fertilizing properties contained in it to one of the most Laady
velicles—light, cleanly, and portable, and possessed of the
peculiar property of holding together the most volatile substances,
till gradually called forth by the exigencies of the growing plants,
L?stly, yf)u get free of the tank, hogshead and Wateriug cart,
with all its appendages, and are no more bothered with over
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flowing tank, or overfermented liquid, with weather unsuited to
its application. You have merely to shovel past the saturatea
charcoal; and shovel in a little fresh stuff, and the process goes
on again, while the prepared stuffs lie ready for all crops, all sea-
sons, and all times.” The best way of distributing liquid manure
on the land, is by a hogshead on wheels, in the same manuer
es streets are watered.

VaLuE oF Liquip MaNures.—The urine voided frcm a single
cow is considered in Flanders, where agricultural practice has
reached a high state of advancement, to be worth $10 per year.
It furnishes nine hundred pounds of solid matter, and at the price
of $50 per ton, for which guano is frequently sold, the urine of
a cow for one year is worth $20. And yet economical farmers
will continue to waste urine and buy guano! “The urine of acow
for a year will manure one and a quarter acres of land, and is more
valuable than its dung, in the ratio by bulk, of seven to six; and
in real value as two to one.”—Dana. How important then,
that every particle of it be carefully husbanded for the crops.

The average urine of the cow, as analyzed by Sprengel, con
tains 92.6 per cent. of water; that of the horse, 94; the sheep,
96; the hog, 92.6; and the human, 93.3. The remainder is
composed of salts and rich vegetable food; but the human is far
zicher in these than any other. The quantity and value of urine
varies much, and depends on the food and liquid taken into the
stomach, the loss by perspiration, etc.

Sorp ANiMAL MANURES.—Of these Horse dung is the rich-
est and the easiest to decompose. If in heaps, fermentation will
sometimes commence in twenty-four hours; and even in mid-
winter, if a large pile be accumulated, it will proceed with great
rapidity; and if not arrested, a few weeks under favorable cir-
cumstances, are sufficient to reduce it to a small part of its orig.
inal weight and value. Boussingault, one of the most careful
observers of nature, as well as an accurate experimental chemist,
states the nitrogen in fresh dried horse dung to be 2.7 per cent
The same manure laid in a thick stratum and permitied te
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undergo entire decomposition, loses nine-tenths of its whole welght,
and the remaining tenth when dried, gives only one per cent. of
nitrogen. Such are the losses which follow the neglect of incon
siderate farmers.  Peculiar care should therefore be taken to
arrest this action at the precise point desired.

The manure of Sheep is rich and very active, and next to that
of the horse is the most subject to heat and decompose. The
manure of Cattle and Swine being of a colder nature, may be
thrown in with that of the Liorse and sheep in alternate layers.
If fresh manure be intermixed with straw and other absorbents
(vegetables, peat, turf, etc.,) and constantly added, the recent coat
ing will combine with any volatile matters which fermentation
develops in the lower part of the mass. Frequent turning of
the manures is a practice attended with no benefit, but with the
certainty of the escape of much of its valuable properties.
Many farmers assign a distinct or peculiar merit to the different
manures. Much of this opinion is fanciful, for there is frequently
more difference in the comparative value of that from the same
species, and even the same individual, at different times and
under different circumstances, than from those of different species.

The diversity in manures may arise from several causes. The
more thoroughly the food is digested and its nutritive qualities
extracted, the less is the value of the manure. Thus on the
same quantity and quality of food, a growing animal, or a cow
i calf; or giving milk, yields a poorer quality of feeces, than such
as are not increasing in weight, and if the animal be actually
losing condition, the richness of the manure is very much
increased.  The quality of food adds materially to this difference,
the richest giving by far the most valuable manure. Those anj-
mals which are kept on a scanty supply of straw or refuse hay,
yield manure little better than good turf, and far inferior to the
droppings of such as are highly fed. The imperfect mastication
of the horse and mule, in comparison with the ruminating ani-
mals, the ox and the sheep, their generally better quality of food,
and the fact that for the greater part of their lives they sre not
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adding to their carcass, is the cause of the increased value of
their manure. Their solid feeces are also much richer than those
of the row, as they void less urine, and this is of an indiffer-
ent character. In a loug series of careful experiments, made
at Dresden and Berlin by order of the Saxon and Prussian
governments, it was ascertained that soil which would yield
three for one sown, when dressed with cow dung would give
seven; with horse dung, teu; and with human, fourteen.

POUDRETTE AND URATE.

Poudrette is the name given to the human feeces after it
has been mixed with charcoal dust or charred peat, by which it
is disinfected of its effluvia, and when dried it becomes a conven-
ient article for use, and even for remote transportation. The
odor is sometimes expelled by adding quicklime, but this removes
with it much of the ammonia, and on this account should always
be avoided.

Urate, as well as poudrette, should become an article of com-
merce. It can he made in large cities by collecting the urine and
mixing with it one-sixth or one-seventh of its weight of ground
gypsum, and allowing it to stand several days. This combines
with a portion of the ammonia, after which it is dried and the
liquid is thrown away. Only a part of the value is secured by
this operation. It is sometimes prepared by the use of sulphuric
acid, which is gradually added to urine and forms sulphate of
ammonia, which is afterwards dried. This secures a greater
amount of the valuable properties of the urine; but even this is
not without waste.

Night Soil.—From the analysis of Berzelius, the excrements
of a healthy man yielded water, 733 ; albumen, 9; bile, 9; muscil-
ago fat and the animal matters, 167; saline matters, 12; and
undecomposed food, 70, in 1,000 parts. When freed from water,
1,000 parts left of ash, 132; and this yiclded, carbonate of soda,
8; sulphate of soda, with a little sulphate of potash, and phosphata
of goda, 8; phosphate of ime and magnesia, and a t: ace of gypsum,
100 ; silica, 16.
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Human vrine, according to the same authority, gives in eve1:y
1,000 parts, of water, 933; urea, 30.1; uric acid, 1; free lactic
acid, lactate of ammonia, and inseparable animal matter, 17.1;
mucus of the bladder, 0.3; sulphate of potash, 3.7; sulphate of
soda, 3.2; phosphate of soda, 2.9; phosphate of ammonia, 1.6;
common salt, 4.5; sal ammoniac, 1.5; phosphates of lime, acid
magnesia, with a trace of silica and of fluoride of calcuim, 1.1.

Urea, according to Prout, gives of carbon, 19.99; oxygen.
26.63; hydrogen, 6.65; nitrogen, 46.65. The analysis of
Weehler and Liebig differs immaterially from this. Such are the
materials abounding in every ingredient that can minister to the
production of plants, which are suffered to waste in the air, and
taint its purity and healthfulness; or they are buried deep in the
earth beyond the reach of any useful application, and even in this
position, (frequently in villages, and always in cities, ) they pollute
the waters with their disgusting and poisonous effluvia. The
water from one of the wells in Boston, examined by Dr. Jackson,
gave an appreciable per centage of excrementitious matter,

Tue TreaTMENT OF N1guHT SoIL witH DriEDp EArTH.—AL
apparently perfect mode of managing human excrements hag
recently been introduced in England, and to a small extent in
this country. It consists of mingling with them in their most recent
state a small quantity of dried earth. This completely deodorizes
them, making it possible to keep them in a sick room even, with-
out annoyance, any desirable length of time. In the country,
W?xere it can be at once applied, tight wooden boxes may be used,
with hoo.ks on the outer side, to which a team may be attached,
for (%rawmg them wherever required, The boxes should have a
:g’;ﬁ:xi z;i;hi ]?Otiom’ of dried earth, and require to have added
. famil?r a;’(‘; ta;) P}(l)uﬂd a;lld a h‘fﬂf of earth for ea,c.h individual
onghly comm,ingled Ta;:/;;z the er{tlre contents occasionally thor-
mon hoe or shovel .or some C;]iﬁ)er&tlon . -be effected by a com-

J mple mechanism may be devised to

effect the same result. It has been found that tl s
of these earth closets, when ex s oot oo
h posed again to the sun or air, ane
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thoroughly dried, are almost, if not quite, as cfficient as fresh
earth for using again and again in the closets and commodes,
even after having been employed six or seven times. By this
time they have become a very powerful fertilizer, superior to
anything which has heretofore been used as night soil, or sold
under the names of poudrette, tafeu, etc. It is certainly within
the ability of families, in this way, not only to save large quanti-
ties of this valuable fertilizer, for use in their own gardens or on
their farms; but, if they have no land, by being careful to encoui-
age or secure its accumulation, they will not only add to their
own health, comfort and cleanliness, but produce an article which
will have a definite market value.

THE EXCREMENTS OF FOWLS.

These contain both the feeces and urine combined, and are next
to night soil in value. They should be mixed at once with the
goil, or with a compost where its volatile matters will be retained.
They are very soluble, and when exposed to moisture, are liable
to waste. They should be husbanded with economy and care

FLESH, BLOOD, ETC.

‘When decomposed, these substances afford all the materials of
manure in its most condensed form. 'Whenever procurable, they
should be mixed with eight or ten times their weight of dry peat,
turf, tan-bark or rich garden mold. A dead cow or horse thus
buried in a bed of peat, will yield ten or fifteen loads of the
richest manure. Butchers’ offal will give twenty times its weight
of more valuable manure than any from his cattle yards.

HAIR, HORNS, HOOFS, PELTS, WOOLEN RAGS, AND THE FLOCKS,
AND WASTE OF WOOLEN MANUFACTORIES,

Are rick in every organic substance required by plants, and
when mingled with the soil they gradually yield them, and afford
a permanent and luxuriant growth to every cultivatad crop. All
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animal substances contain atout fifteen or cighteen per cent. of
nitrogen.

FISH—FISH GUANO—FISH POMACE—FISH OFFAL, ETC., OF
THE MARKETS,

These articles are much used ir this and other countries for
manure. The moss-bonker, or bony-fish, and alewives, frequent
the Atlantic coast in countless nunibers, in the spring, and are
caught in seines, and sold to the farmers by the wagon load. They
are sometimes plowed into the soil with a spring crop, or are
more frequently used for growing corn, for which pnrpose one or
two fish are placed in each hill and buried with the seed. This
was the system adopted by the aborigines of our country in rais-
ing their maize on exhausted lands, long before their occupancy,
or even discovery by the whites. There is waste in this practice,
as the soils used for corn are generally sandy, and the slight
silicious covering imperfectly combines with the putrefying fish,
and much of their gases thereby elndes the plant, to the excessive
annoyance of the olfactories for miles around.

The proper method of using them is by composting with dry
earth, in alternate layers of about three inclhes in thickness of
fish to nine of earth, and over the whole a coating of two to four
feet of soil is placed. A few wecks of warm weather suffices to
decompose the fish, which unite with the soil, no perceptible
effluvia escaping from the heap, so effectnal is its absorption. A
strong acrid smell 15, however, noticeable, and when it has beconie
thus offensive, it is a sure sign of its decay. It may then be
overhauled and re-mixed with more earth, for further decomposi-
tion, if in warm weather. It may at any time thereafter be
applied to the use of growing crops, or, in the colder seasons and
i low temperature, be preserved a long time for future nse. It
is swhed to nearly all scils ani crops. Ogyster and clam shells
and ali other kind of mollusca, and fish debris, not readily decom

posable by earthy mixtures, strewed over the surface, are alw
valuable as fertilizers,
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SEA-WEED,

Is a powerful aid to the farmer when within convenient dis:
tances. It is thrown upon the sea-coast by the waves in large
windrows, or it is carefully raked up from the rocks or bottom of
the bays, either by farmers or those who make it a business to
procure and sell it. It may be used as bedding for cattle, or litte.
for the barn-yard, or added directly to the compost heap. Where
the distance for carrying it would prevent its use, it may be
burned and the ashes removed to the land. It has much more
saline matter than vegetables which grow on land, and yields a
more valuable manure.

PEAT.

Much of our American peat is found equal in excellence to'the
same article in many parts of Northern Europe. There, its
aearly pure carbonaceous quality admits of its extensive use as
fuel. Many of our domestic peats are mixed with the wash from
the adjacent elevations, which render them more easily suscep-
tible of profitable cultivation in their native beds, and not
less valuable as a fertilizer when applied to other lands. In six
different specimens from Northampton, and four from other local-
ities in Massachusetts, Dr. Dana found an average of 29.41
soluble, and 55.03 insoluble geine or humus; and 15.55 of salts
and silicatesin every 100 parts. The extensive researches of the
same intelligent observer have led him to recommend the mixture
of 30 lbs. potash, or 20 lbs. of soda ash, or what is more
economical and equally efficacious, eight bushels of unleached
wood ashes, with one cord of peat as it is dug from its bed; or,
if leached ashes be used, they should be mixed in the proportion
of one to three of peat. This he considers fully equivalent to
pure cow dung in value. He also estimates the salts and humus
of four cords of peat as equal to the manure of a cow for one
year. The opinion of Mr. Phinney, a distinguished agriculturist

of Lexington, Mass., founded on close observation and long
4*
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practice, is that one part of green cattle dung compusted with
twice its bulk of peat, will make the whole as gocd as pure dung.
Some peats are richer in ammonia than common barn-yard manure.

Peat, in its natural condition, contains from seventy to over
ninety per cent. of water. It should be dug from its bed in the
fall or winter for the purpose of draining or exposing it to the
action of the atmosphere, when it will be found to have lost about
two-thirds of its bulk. In this state it still holds about sixty-five
per cent. of water. It may then be carted in to the cattle yards
and used for making composts in any way desired.

MANURING WITH GREEN CROPS.

This system has within a few years been extensively adopted
in some of the older settled portions of the United States. The
comparative cheapness of land and its products, the high price of
.abor, and the consequent expense of making artificial manures,
renders this at present the most economical plan which can be
pursued. The object of this practice is, primarily, fertilization ;
and connected with it, is the clearing of the ground from noxious
weeds, as in fallows, by plowing in the vegetation before the seed
is ripened ; and finally to loosen the soil and place it in the mel-
lowest condition for the crops which are to succeed. Its results
have been entirely successful, when steadily pursued witk a due
consideration of the objects sought, and the means by which they
are to be accomplished. Lands in many of our Eastern States,
which have been worn out by improvident cultivation, and
unsalable at $10 an acre, have, by this means, while steadily
remunerating their proprietors for all the outlay of labor and
expense by their returning crops, been brought up in value to
$50.

The full benefits of green crops seem only to be realized where
there is sufficient calcareous matter in the soil. Calcareous soils,
or such as have a large proportion of lime, however they may
have become exhausted, when put under a thorough course of
treatment, in which green crops at proper intervals are returned
to them, are soon restored to fertility; and when lime does not
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exist ir. the soil, the application of it in the pro er manner and
quantity will produce the same effect. Gypsum and ashes are
the best substitutes, when lime or marl is difficult to be procured.

This system of improvement varies with almost every indi-
vidual who practices it, according to the quality of his land, the
kind of crops to be raised, the facility of procuring manures, the
luxuriance of particular crops, etc. We shall state merely the
genera: principles in this, as in most other subjects, and .eave to
the farmer’s judgment to apply them according to his circum-
stances. It is always better to commence this system while the
land is in good condition, as a luxuriant growth of vegetation is
as profitable for turning in as for cropping. Buckwheat, rye, and
some of the grasses, have been much used for this purpose in this
country; and spurry, the white lupine, the vetch and rape, in
Europe; but for the Northern portion of the Union, nothing
has been hitherto tried which is so well fitted for the object as
red clover.

CLoVER FOoR GREEN MaNurEs.—This is suited to all soils
that will grow anything profitably, from sand, if possessing an
adequate amount of fertility, to the heaviest clay, if drained of its
superfluous water. The seed is cheap, its growth certain and
rapid, and the expense of its cultivation trifling, while the return
on a kindly soil and with proper treatment, is large. Added to
this, and very much increasing its merits, 18 the abundance of its
long tap roots, which penetrate the ground to a great depth and
break up the stiff soils in a manner peculiarly beneficial to suc-
ceeding crops. »The material yielded by the roots and stubble, is
of itself equal to a good dressing of manure. It has the further
advantage of giving two or more years’ growth from one sowing,
and of maintaining itself in the gronnd thereafter by self-seeding
when not too closely cropped; and it is equally suited to profit-
able pasturage and winter forage.

If the first season of growth of clover be luxuriant after the
removal of the grain upon which it was sown, it may ve pastured
in the autumn or suffered to fall and waste on the ground, the
first being the most economical. The following year, the early
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crops may be taken off for hay, and the second, after pariialy
ripening its seeds, may be plowed in, and thus it carries with it a
full crop of seed for future growth. It is usual when wheat is
cul ivated, to turn in the clover when in full flower in July, and
allow the gronnd to remain undisturbed till the proper time for sow-
ing the grain, when it may be shallowly cross-plowed, or worked
by the “cultivator,” when the wheat may be sown directly on the
ground and harrowed in. This system gives alternate crops of
grain and clover, and with the use of such saline manures as may
be necessary to replace those abstracted from the soil, will sus-
tain the greatest fertility. With a slight dressing of these when
the land is in good condition, the first crop of clover may be
taken off, and yet allow a sufficient growth for turning in.

It is customary, however, to adopt a three or four years’ course
of cropping, in which grain, roots, corn, etc., alternate with clover
and barn-yard manures; and this we think the most approved
practice when the land is within convenient distance of the manure.
If the fields are remote, a still longer course would be preferable,
where stock, and particularly sheep, are kept, as they might be
allowed to pasture the field during a much greater time. Sheep
would remove only so much of the forage as remains in their
carcass; while milch cows and working animals would of course
carry off a greater amount, the first in the milk and the last in
their manure dropped while out of the field.

Tae Cow Pea 1s a rank, luxuriant producer, and is deemed
the best of the fertilizers for the South; as it will there grow two
crops in one season from two successive plantings. This is also
a valuable fodder for cattle and sheep, and the ripe peas are a
profitable crop. Like a luxuriant growth of clover, it requires
the roller to prepare it properly for the plow.

SPURRY 1s extensively used in the north of Europe, Flanders,
Germany and Denmark, as a fertilizer and as forage for cattle,
both in its green and dry state. It is admirably adapted to the
lightest sands, where it is said to grow with more luxuriance and
profit than any other of the cultivated plants. It may be sown
m the fall after grain or early roots, and plowed in the following
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spring  Three crops may be grown on the same land in one
season. Van Voght says, by allernating these crops with rye, it
will reclaim the worst sands, and yield nearly the same benefits
if pastured off by cattle; while it adds materially to.the advant-
ages of other manures applied at the same time. It grows
spontaneously in many of our fields as a weed, and its cultivation
on our lightest sands, which are too poor for clover, might be
attended with the best effects. ~Like the cow pea, however, it i3
deficient in the deep tap roots, which give much of their efficiency
to the clover and white lupine.

Wiaire Lupine.—This plant has not, to our knowledge, been
ntroduced as a field crop in this country; but from the great
success which has attended its cultivation in Enrope, it is a proper
subject of consideration, whether it might not be advantageously
introduced among us. It grows freely in all except calcareous
soils, and is best suited to such as have a subsoil charged with
iron. It is hardy, not liable to injury from insects, grows rapidly
and with an abundance of stems, leaves and roots. The latter
protects the plant from drought by penetrating through the sub-
soil for a depth of more than two feet, which they break up and
prepare in the most efficient manner for succeeding crops.

THE ADVANTAGES OF GREEN MANURES consist principally in
the addition of vegetable matter which they furnish to the soil.
The presence of this, aids in the liberation of those mineral
ingredients which are there locked up, and which on being set
free, act with so much advantage to the crop. The roots alsy,
exert a power in effecting this decomposition beyond any other
known agents, either of nature or art. Their minute fibres are
hrought into contact with the elements of the soil, and they act
upon them with a force peculiar to themselves alone, and which
is far more efficacious than the intensest heat or strongest acids,
persuading the elements to give up for their own use, what is
essential to their maturity and perfection. By substituting a crop
for a naked fallow, we have every fibre of the roots in the whole
field 2iding the ordinary decomposition which is slowly goiug
fcrward in every soil
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Clover, and riost broad leaved plants, draw largely for their
sustenance from the air, especially when aided by the application
of gypsum. By its long tap roots, it also draws much from the
subsoil, as all plants appropriate such saline substances as are
necessary to their maturity, and are brought to their roots in a
state of solution by the up-welling moisture from beneath. This
last is frequently a great source of improvement. The amount
of carbon drawn from the air in the state of carbonic acid, and
of ammonia and nitric acid, under favorable circumstances of soil
and crop, are large; and when buried beneath the surface, all are
saved and yield their fertility to the land; while such as decay on
the surface lose much of their value by evaporation and drainage.
In the green state, fermentation is rapid, and by resolving the
matter of plants into their elements, it fits the ground at once for
a succeeding crop.

APPLICATION OF MANURES.

In the application of the different manures, opinions among
practical farmers somewhat differ, depending on the soils to which
they are applied. And soils differ so greatly in their several
compositions, that no positive rules can be laid down for their
general application.

The ordinary barn-yard manures also differ largely in their
composition, depending on the material from which they are
made. It has aiready been seen that the richer tke food given
to farm stock, the better the manure will be, as grain yields the
richest; good hay, corn blades, and mixed feeds of ground grain
and straw come next; while the various straws, cornstalks, etc.,
yield the poorest of the three, and littered straw of any kind,
not decomposed, makes the weakest of all. Yet, even this last,
when partially decomposed, is a valuable manure.

APPLIED TO GRASS GROUNDS.

Again, the kind of crops proposed to be grown by aid of these
pannres, should meast ably govern their application. On grass
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grounds we hold that the fresher the manure the better, no mat-
ter if it be drawn out the day that it is thrown from the stable
window, and spread equally over the soil. Foul seeds in fresh
manures—and they are sometimes apt to be in them—will sel-
dom take growth on a well compacted turf. The juices of the
manure go down into the soil with the rains, or snows, while the
seeds dry up and take no root. Yet, on hay meadows, these
manures are best applied as soon after the hay is cut off as possi-
ble, during the latter summer or autumn, so that they may
decompose through the winter, and not interfere with the growth
of the spring grass. Spring manuring, or top dressing on grass
grounds with coarse barn-yard dung, we would not recommend.
Better let it lie over for the latter summer or fall season. It will
be in the way of cutting the grass, and more or less of it work
up, undecomj ssed, with the cut grass into the hay, and so injure
it; while on pastures, it will taint the herbage and be distasteful
to the animals cropping it. We believe, also, that it will be
more beneficial to the coming crops so applied in the fall of the
year.
APPLIED TO PLOWED CROPS,

Seeds are an objection to fresh manures, as straw, sea-weed, etc.
They are often contained in them, as seeds of the grasses and
various noxious weeds, which may sprout and grow in the pulver-
ized soil with which they become intermixed, and thus cause
much extra labor in eradicating them in hoed crops, or repro-
ducing themselves in a much greater degree in crops of standing
grain, Forsuch purposes barn-yard manures should be partially,
or wholly rotted. This may be done by throwing it into heaps
outside the buildings, and composting it with soil, or occasionally
turning it to let the seeds sprout, if they will, and die in the pro-
cesses of the work.

We believe, both from our own experience, and the experience
of others, that, as a general rule, the better way on hoed, or sown
crops, is to spread the manure on the surface, after the last plow-
ng, and harrow it in with the planted or sowed crcp. By thig
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process enough of the juices of the manure will be washed 1nto
the soil to feed the roots, together with the salts and ammonia
contained in it. By their action with the atmosphere, the stalks
and leaves, which are the lungs of the plant, are forced into more
rapid growth. This practice, we believe, acts on all soils alike,

'When manures are plowed into clays, or loams, they are held
long unaltered by the compactness of the soil above them, as with-
out rain and sun acting directly upon them, they remain compara-
tiveiy dormant, and are not decomposed, and they are of little use
until again thrown up to the future action.of the atmosphere.
Therefore, for their smmediate action on the crop they are of lit-
tle use. On the lighter soils thus worked, manures may act much
quicker than on the clays, or heavy loams, but they are more
effective when near or quite npon the surface. Overflowed lands
or river bottoms, always receive their washings on the surface,
giving great yields of grass, and even when plowed their yields
are better from a second plowing, which returns the washings thus
brought upon them again to the surface.

It niay be said to this plan of surface mannring, when it is seen
smoking after a rain, that the ammonia is escaping, and blown off
by winds into the atmosphere, is lost; or, that if a drought follows,
1t dries up and no benefit 1s derived from it. This occurs to a much
less extent than might be supposed; and the fact remains that
the crops get more benefit than if the manure were below the
surface. This is especially true of grass and small grains. With-
out moisture, manure, in any position lies dormant. It can only
become active with sufficient moisture to mduce decomposition.
Therefore it is not lost in its dryness whether under, or above
ground; but its activity is more developed when near, or zlto-
gether on the surface.

All quick growing and vegetable substances, decomposed,
make good manures, such as weeds, grass, potato tops, dry stalks
of any kind, corncobs—in short, anything, except woody brush,
And even that, if it could be finely cut, would soon deccmpose,
and make good manure. Wood-chips, sawdust, wood-shavings,
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and any other fine wood material acts mechanically in clay lands
to great advantage, in loosening the soil and making it permeable
to the rains and atmosphere, although it does not, immediately,
much enrich it.

“Dust thou art, and unto dust shalt thou return,” is as applica-
ble to vegetable as to animal life, although applied in a very dif-
ferent sense here to that in which the text was originally uttered.
Fivery decomposable thing, in fact, adds to the productiveness of
our soils when properly applied.

TIIE FALLOW SYSTEM.

As a means of enriching lands, this was formerly much prac-
ticed, but it is now mostly discarded by intelligent farmers. It
consists in plowing up the land and exposing it naked to the
elements, whenever the exhaustion by tillage requires it. This
practice is founded on the principle, that plants gradually exhaust
the soil of such soluble food, potash, soda, etc., as are necessary
to their support; and unless they are again given to it in manures,
in a form suited to their immediate appropriation by plants, fime
is requisite for dissolving them in the soil so as to enable them
again to support vegetation profitably. Besides the loss resulting
from the frequent idleness of the land, naked fallows have this
further disadvantage, and especially in light and loose soils; they
are exposed to the full action of the sun and rains, and by evap-
oration and drainage are exhausted of much of their soluble
vegetable food.

This system, bad as it is, may yet be absolutely necessary where
grain alone is raised, and no manure is applied. But it is always
avoidable by substituting fallow crops, as they are termed, potatoes,
turnips, etc., with manure; or clover or other green crops, a4
above detailed; by which the land is cleared of weeds and suffi-
ciently enriched for succeeding cultivation. Land is equally well
prepared for grain by having been occupi3d as meadows, if they
have been kept in good condition by top dressing, and pastares
answer the same purpose without them.



CHAPTER IV.
IRRIGATION AND DRAINING.

IrRr1GATION might properly enough be classed under the head
of manures, for the materials which it provides are not only food
for plants, but they aid also in procuring it from other sources.
Water is of indispensable necessity to vegetable life, and the
great quantity of 1t demanded for this purpose, is in most climateg
amply provided by nature in the stores of rain and dew which
almost everywhere moisten the earth, and especially during the
early growth of vegetation when it is most required. In countries
where rain seldom or never falls, as in parts of South America,
(the great plains west of the Mississippi and the Colorado, and
the Utah valleys, and even iuto California, elevated above the
dew point,) Egypt and elsewhere, the radiation of heat from the
surface is so rapid under their clear skies, that excessive deposits
of dew generally supply the plants with all the moisture which
they need. The same effect takes place throughout most of the
United States in our transparent summer atmosphere, and it is to
the presence of copious dews on our rich, well cultivated fields,
that much of the luxuriance and success is due, which has ever
attended enlightened, well managed American husbandry.

Besifies the moisture that abounds in the atmosphere, but
which is not always available in rains and dews to the desired
extent for the wants of vegetation, and that which imperceptibly
ascends from remote §epths in the earth and administers to the
support of plants, it is a practice coeval with the earliest history

of agriculture to bring artificial waters upon the cultivated fields
and make them contribute to the support of the crops :

and maie 1 358 In many
c0untries this system is indispensable to secure their

maturity
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for, although dews accomplish the object in a m easure, they do
“tot supply it in the quantity required to sustein a vigorous growth.
Ve find in looking to the practice of Egypt and the Barbary
States in Africa; of Syria, Babylon and other places in Asia;
ltaly, Spain and elsewhere in Europe, where husba. Iry early
wtained a high rank, that irrigation was extensively in.roduced.
Darnvascus is one of the most ancient cities on record, (for it is
mentioned in Genesis as existing nearly 4,000 years ago,) ar<
notwishstanding its numerous successive masters, and its having
been frequently subject to plunder and devastation when con-
guered, it 1s still a flourishing city, though in the midst of deserts.
This 1s no doubt owing to the waters derived from the ‘ Abana
and Pharpar, rivers of Damascus,” which are conducted above
the city till they gush from the fountains and overspread the
gardens, and oubsequently water all the adjacent plain. Had it
not been for ir1igation, Damascus would doubtiess, ages ago, have
foliowed Palmyra, the Tadmor of the wilderness, into utter ruin,
On no other principie than a systematic and extensive practice of
rigation, can we account for the once populous condition of
Judea, Idumea and other vast regions in the East, which to the
eye of the modern triveler present nothing but the idea of irre-
claimable sterility and desolation. The possession of the ‘“upper
and nether springs” was as necessary to the occupant as possessior:
of the soil.

When the Mormnons first settled in Salt Lake Valley, the
country was a barren wilderness from perpetual drought in the
growing seasons of vegetation, but by aid of irrigation alone, it
has become one of the most pro luctive countries in the werld.

In those countries where the drought is excessive and rains ale
seldom to be depended on, water is led on to the ficlds containing
all the cultivated crops, and made subservient to their growth.
But in the United States, and in the middle and northern parts
of Europe, where the crops ordinarily attain a satisfactory size
without its aid, irrigation is confined almost exclusively to grass
or meadow lands,



92 AMERICAN AGRICULTURE.

All waters are suitable for this purpose exceptisg such as son
ta'n an excess of some mineral substances that are deleterious to
vegetable life. Such are the drainage from peat swamps, from
saline and mineral springs, and from ore beds of various kinds;
and those are most frequent in which iron is held in solution. Of
the spring, or ordinary river waters, those are the best which
are denominated hard, and owe this quality to the presence
of sulphate or carbonate of lime, or magnesia, Waters charged
with fertilizing substances that have been washed out of soils
by recent floods, are admirably suited to irrigation.  Dr.
Dana estimates the quantity of salts (in solution) and geine, or
humus, which were borne seaward past Lowell, on the Merrimac
river, in 1838, (a season of unusual freshets,) as reaching the
enormous amount of 840,000 tons—enough to have given a good
dressing to 100,000 acres of land. Such waters as have flowed
out of the sewers of cities, or past slanghter houses and certain
manufactories, and received the rich vegetable food thereby
afforded, are the most beneficial when applied to vegetation.
Meadows thus irrigated in the neighborhood of Edinburgh, have
rented by the acre at the large sum of $250 per annum. But
when none of these can be procured, pure spring water, appar-
ently destitute of any soluble matters, may be advantageously
used. ‘

Besides its bringing of different matters from remote distances,
water freely absorbs the gases (carbonic acid, oxygen and nitro-
gen, etc.,) in proportions altogether different from those existing
in the air, and brings them to the roots by which they are greedily
appropriated, and in its onward, agitated progress over the field,
it again absorbs them from the air, again to be given up when
demanded by the roots. When the water is permitted to remain
stagnant on the surface, this good effect ceases; and so far from
its promoting the growth of the useful and cultivated grasses,
they speedily perish, and a race of sour and worthless aquatic
plarts spring up to supply their place.
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Another ana :mportant office that water fulfills in ministering
to the growth of vegetation, iz in disposing the soil to those
changes which are essential to its full maturity. Gypsum requires
460, and lime 778 timesits bulk of water at 60° to dissolve them.
Others among the mineral constituents of plants, also require the
presence of large quantities of water to fit them for vegetable
assimilation.

TiME For ArrLyiNG WATER TOo MEeapows.—In those
regions where the winters are not severe, water may be kept in
the fields during the entire season of frosts. This prevents its
access to the ground, and on the approach of warm weather the
grasses at once start into life, and give an early and abundant
yield. Butin general this system cannot be successfully practiced.
The water is admitted at proper intervals, freely during the
spring and early part of the summer when vegetation is either
just commencing or going forward rapidly. It is sufficient to
flood the surface thoroughly, and then shut off the water for a
time. In very dry weather this may be done with advantage
every night. Continued watering, under a bright sun, is an
unnatural condition with upland grasses, and could never be long
continued without proving fatul to them. Neither should the
water be applied after the grasses have commenced ripening.
Nature is the proper guide in this, as in most of the operations
of the farmer; and it will be seen how careful she is in ordinary
seasons to provide an affluence of rains for the commencement
of vegetation, while she as carefully withholds them when it
approaches maturity. After the grass is cut, the water may be
again let on to flood the meadows. Pastures may be irrigated
at proper intervals throughout the year,

Tur MANNER OF IRRIGATING.—This must depend on the
gitnation of the surface and the supply of water. Sometimes
reservoirs are made for its reception from rains or inundations,
and sometimes it is collected at a vast expense from springs
found by deep excavations, and led out by extensive subterra-
neous ditching. The usual source of supp!y, however, is from
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streams or rivulets, or copious springs which discharge their
water on elevated ground. The former are dammed up to turn
the water into ditches or aqueducts, through which it is conducted
to the fields, where it is divided into smaller rills, till it finally
disappears. When it is desirable to bring more water on to
meadows than is required for saturating the ground, and its
eacape to fields below is to be avoided, other ditches should be
made on the lower sides to arrest and convey away the surplus
water,

The advantages of vrrigation are so manifest that they showid
never be neglected when the means for securing them are within
economical reach. To determine what economy in this case is,
we have to estimate, from careful experiment, the equivalent
needed in annual dressing with manures to produce the same
amount of grass as would be gained by irrigation; and to offset
the cost of the manure, we must reckon the interest on the per-
manent fixtures of dam, sluices, etc., and the annual expense of
attention and repair.

The guality of grass from irrigated meadows is but slightly
inferior to that grown upon dry soils; and for pasturage it is
found that animals do better in dry seasons upon the watered
land, and in wet upon the dry. In Europe, where the disease is
common, sheep are more liable to 7ot upon irrigated and marshy
lands than on such as are free from excessive moisture. Dry
land is more natural to sheep.

Tue Kinp or Soirs surrep 1o IrrieaTioN.—Light porous
soils, and particularly gravels and sands, are the most benefited
oy irrigation. Yet, tenacious and clay soils are improved by it,
and much more so when made porous by under draining. Itis
uot only important that water be brought on to the ground, but
it should pass off immediately after accomplishing the objects
sought.

The wncrease from the application of water is sometimes four-
fold, when the soil, the season and the water are all favorable,
and 1t 18 seldom less than doubled. Many fields, which in their
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naara. condition, scarcely yield a bite of grass for caté.e, when
t}.oroughly irrigated, will give a good growth for years, and
without the aid of any manures,

UNDER~DRAINING HEAVY AND TENACIOUS CLAY LANDS.

The advancement of agriculture in this country during the few
last years, the high price of farming lands and their products
within convenient distances of our larger markets, justify the
commencement of an intelligent system of draining on such lands
as require it. This system has for many years been introduccu
and largely practiced in England and Scotland, and of late years
in various parts of the United States, and has resulted in the
most signal success. The plan first adopted was, to excavate the
land in parallel lines at intervals of sixteen to twenty-five feet,
and to a depth of two to three feet, forming a slightly inclined
plane on the bottom, which was from three to six inches wide,
and gradually enlarging as it approached the surface. The
narrowest drains were arched with inverted turf and clay, and so
high as to allow of the requisite space at the bottom for the escape
of whatever water might filter through the soil. Others were
formed with continuous arched tiles laid on @ sole, (a flat tile of
the same material,) or a board placed on the bottom forming an
uninterrupted conductor. Larger ditches were filled with rubble-
stone (and in some instances brush,) to a sufficient depth, and
then covered with soil. In all cases the smaller ones commu-
nicated by their outlets with large open drains which led the
water from the field.

These drains were always below the reach of the plow, thus
leaving the whole surface of the lands free from any obstruction
to cultivation. Two recent improvements have beeu introduced
which materially diminish the expense while they enhance tho
benefits of the system. They consist in sinking the drain to three
feet, and using baked clay or tile pipes one and a half to two
inches in diameter, and twelve to eighteen inches in length, con
nected by laying them simply end to end, or better, by shert col
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lars made of sections of a size larger tile. The trifling oper.ug
2% each joint is foun to be sufficient to admit all the water which
the drain can carry; while the increased depth at which the drain-
age tekes place, draws the water from a much greater distance.
With the depth indicated, it has been found that the drains,
instead of being required once in sixteen to twenty-five feet, may
be placed at intervals of thirty to forty, and accomplish the object
with equal success, and tn less time. The expense of under:drain-
ing varies exceedingly. It may run from thirty to fifty dollars
per acre, as circumstances may govern. It has of late been ascer-
tained, that in heavy soils, three feet is a sufficient depth, and
thirty feet is about the proper distance apart for the most effective
drainage.

The advantages of under-draining are numerous and import-
ant. It takesaway all the surplus water which exists in heavy or
tenacious soils, which in wet seasons is a serious impediment to
the successful growth and perfection of vegetation; thus always
insuring a full crop, when frequently not one-fourth of a crop is
matured on similar undrained soils. It allows of early culti-
vation in spring and late in autumn, by furnishing a dry, warm
soil, which would not admit of cultivation except in the warm
part of the season; thus enabling the farmer to grow a greater
variety of products where only a few were adapted to the soil
before, and to these it gave several weeks' additional growth. It
saves all the trouble and waste of surface drains and open furrows,
which require that much of the land be left almost in an unpro-
ductive state, to serve as conductors of the surplus water. Tha
rains falling on the convex surfaces of the lands, run off rapidly
into the furrows, and not only prevent the benefit to the soil
which would result from its absorption, but they carry with them
much of the fine soil, which is thus allowed to wasfe. The long
and the short of this matter of drainage is, that instead of leaving
plain farrows above ground to let off the water, the under drains,
acting the same as surface furrows, pass off the surplus water
beneath, wlien it has done its office of watering the plants above
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Rain water is charged with some of the most important
elements of nutrition to plants, and especially contains consid-
erable proportions of carbonic acid and ammonia. If these be
permitted to percolate through the soil, the roots of' the plants, or
in their absence the elements of the soil itself, absorb and form
permanent combinations with them. Air also holds vegetable
tood, and it is necessary that this should penetrate through every
portion of the soil where the fibres of the roots exist. Soils
which are saturated with water do not admit of any air, unless
the small proportion combined with the water; and from all such
this vital adjunct of vegetation is excluded. The porosity of the
land thus secured, facilitates the admission and escape of heat,
which last condition is of the utmost consequence in promoting
the deposition of dews.

The dense mass of saturated soil is impervious to air and
remains cold and clammy. By draining it below the soil, the
warm rains penetrate the entire mass, and there diffuse their
genial temperature through the roots. Immediately pressing after
these, the warm air rushes in and supplies its portion of aug-
mented heat to the land. Porous soils thus readily imbibe heat
and they as readily part with it; every portion of their ow
sarfaces radiating it when the air in contact with them is belo
their own temperature. This condition is precisely what is
adapted to secure the deposit of the dews, so refreshing, and
during a season of drought, so indispensable to the progress of
vegetation. Dew can only be found on surfaces which are below
the temperature of the surrounding air, and rapid radiation of the
heat imbibed during the warmth of a summer’s day is necessary
to secure it in sufficient profusion for the demands of luxuriant
vegetation in the absence of frequent showers.

An insensible deposit of moisture precisely analogous to dew, is
constantly going forward in deep, rich, porous soils. Wherever the
air penetrates them at a higher temperature than the soils them-
selves possess, it not only imparts to them a portion of its excess

of heat, but with it also, so much of its combined moisture as its
5
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thug lessened capacity for retaining latent heat compels it ta
relinquish. To the reflecting mind, imbued with even the first
principles of science, these considerations will be justly deemed
as of the highest consequence to the rapid and luxuriant growth
and full development of vegetable life.

Another essential benefit derivable from drained lands consista
in the advantageous use which can be made of the subsoil plow.
If there be no escape for the moisture which may have settled
below the surface, the subsoil plow has been found to be injurious
rather than beneficial. By loosening the earth it admits a iarger
deposit of water, which requires a longer time for evaporation
and insensible drainage to discharge. When the water escapes
freely, the use of the subsoil plow is attended with the best results.
The broken earth, thus pulverized to a much greater depth and
incorporated with the descending particles of vegetable sustenance,
affords an enlarged range for the roots of plants, aud in proportion
to its extent, furnishes them with additional means of growth:
The farmer thus has a means of augmenting his soil and its
capacity for production wholly independent of increasing his
superficial acres; for with many crops it matters not in the
quantity of their production, whether he owns and cultivates orne
hundred acres of soil, one foot deep, or two hundred acres of soil,
half a foot in depth. With the latter, however, he has to provide
twice the capital in the first purchase, is at twice the cost in
fencing, planting and tillage, and pays twice the taxes. The
under drained and subsoiled fields have the further advantage o}
security and steady development in seasons of drought, as they
derive their moisture from greater depths which are frequently
unaffected by the parching heat. This secures to them a iarge
yield while all around is parched and withered.*

A more enlarged and general, or what may justly be termed a
plulanthropic view of this system, will readily detect consider-

* The expericneed reader will somctimes notice the same ideas repeated under dif.
ferent lfeads. He must bear in mind that this work is intended for learners: and
th‘:lt it is of more consequence thoroughly to impress their minds with i e
principles, thau to study brevity in comnrunicating them. e

-
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ations of greut moment, in the general healthfulness of climate
which would result from the drainage of large areas, which are
now saturated, or in many instances covered with stagnant
waters, and which are suffered to pollute the atmosphere by their
pestilent exhalations.

SPRING AND SWAMP DRAINING.

Springs are sometimes discovered, not by a free or open dis-
charge of their water, but in extensive plats of wet, boggy lands,
which are of no further use than to mire the cattle and bear a
ymall quantity of inferior bog hay. These springs should be
sought at the highest point where the ground appears moistencd
and led away to a ravine or rivulet, by a drain sufficiently deep
to prevent the escape of any of the water into the adjacent soil;
unless as it sometimes happens, the position and quality of
water are suited to irrigation, when it may be conducted over
the field for that purpose.

Swamps and Peat beds occur frequently in a hilly country.
These are low, level, wet lands, whose constant saturation with
water prevents their cultivation with any useful plants. The
first object in effecting their improvement, is to find an outlet for
*he escape of the water to a depth of three to five feet below
the surface, according to the area to be reclaimed; the greatest
depth above specified being frequently necessary to the effectual
drainage at all times, of an extended surface. If the water in
the swamp has its origin in numerous springs from the adjoining
hills, a ditch should be dug around the entire outer edge of it
where it meets the ascending land. If the water be derived
from a rivulet, a broad ditch should be made as direct as possible
from its entrance to its outlet, and deep enough to lead off all
the water. If these are found insufficient, additional ones may
be made wherever required.

This subject of ‘“under draining,” in ali its ramifications,
requires a treatise of itself far too extended to enter into a work
of this character Books have been written on the subject in all
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‘ts length and breadth of development. We thel.‘efore 1'.efer the
reader to either of the volumes of French, or Waring, Whlc.h may
be readily found in the agricultural book stores of our principal
citing, ]

Indeed, this subject of under draining has become so important
in all heavy soils, worth, in their present condition, fifty dollars
an acre, that their value may be doubled, for crop producing pur-
poses, by the simple outlay of thirty to forty dollars in the sim-
ple process of under draining, which will last a lifetime.

Much timé and ingenuity has been expended in the invention
of machines for ditching for tile drains, and we have no doubt
something of the kind will soon be perfocted to reduce the cost
of the process, to at least one-half the expense as now encoun-
tered by the plow and spade.  Still, tile dra-ining will pay, at the
present expense. The only obstacle to present draining, to a
great extent, is the want of moneyed capital, with the ordinary
farmer to do it with; and when forehanded men, instead of invest-
Ing their surplus gains in bonds, mortgages, and stocks, will apply
them to under draining their farms, where needed, the better
returns will they receive for the investment,



CHAPTERY,
MECHANICAL DIVISION OF SOILS.

SPADING.

A FTER selecting a proper soil, and placing it in a suitable con
dition, as to manuring, draining, etc., the next most important
consideration is the further preparation of the land for the recep-
tion of the seed. In small patches of highly cultivated land,
spading is resorted to for breaking up and pulverizing the ground
more effectually than can be done with the plow. This is the
case with many of the market gardens in the neighborhood of
our large cities, and with large portions of Holland, Flanders,
and other countries of Europe. It is even contended by many
highly intelligent and practical farmers in Great Britain, whers
labor is about half, and land and agricultural products nearly
twice the average price with us, that spade husbandry can be
adopted for general tillage crops with decided advantage to the
farmer. However this may be abroad, it is certain it cannot be
practiced in this country to any extent until some very remote
period. The flat tined fork is equal to or better than the spade.

PLOWING.

This is the most important of the mechanical operations of the
farm. The time, the depth and the manner of plowing must
depend on the crops to be raised, the fertility and character ¢f
the soil, and other circumstances.

Prowing Cray Lianps.—Whenever practicable, these should
be plowed in the fall for planting and sowing the ensuing spring.
The tenacity of the soil may thus be temporarily broken up by



102 AMERICAN AGRICULTURE.

the winter frosts, its particles more thoroughly separated, end the
whole mass reduced to a finer tilth than can possibly be effected
in any other manner. There is a still further and important
advantage from this practice, which ensues from the attraction
existing between the clay and those gases that are furnished from
the ntmosphere, snow, rains and dews. In consequence of being
thus thrown up and coming in contact with them, it seizes upun
ihe ammonia, and carbonic and nitric acids which are in the air,
and holds them for the ruture use of the crops; while their great
affinity for manures effectually prevents the waste of such as are
1n it.

The furrows of clay soils should be turned over so as to lap on
the preceding and lie at an angle of 45°; and for this purpose the
depth of the furrow slice should be about two-thirds its width.
Thus, a furrow six inches deep should be about nine inches wide,
or if eight inches deep, it should be twelve inches wide. This
will allow of the furrows lying regularly and evenly, and in the
proper position for the drainage of the soil, the free circulation of
air, and the most efficient action of frosts which in this way have
access to every side of them. Land thus thrown up is found to
be finely pulverized after the frosts leave it, and it is compara-
tively dry and ready for use some time earlier than such as is not
plowed till spring. For sowing, land plowed in this manner
requires no additional plowing, but it is better fitted for the recep-
tion of seed than it can be by any further operation, unless by a
slight harrowing if too rough. The different kinds of grain or
peas may be dibbled in, or sown directly upon the surface and
covered by the harrow; and if sown very early, the grass and
clover seeds require no covering, but find their best position in
the slight depressions which are everywhere made by the frost,
and which the subsequent rains and winds ill up and cover guffi.
ciently to secure a certain growth. When a field is intended for
pianting, and is thus plowed in the preceding autumn, ir some
mmstances, and especially when the soil is full of vegetable
manures, as from a rich green sward, a single furrow where the
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seed is to be dropped, is all that is necessary to be plowed in the
spring.

If the land has been previously cultivated, (not in sward,) and
1s designed for planting, a stiff clay is sometimes ridged up by
turning a double furrow, one on eachside, and so close as partially
to lap upon a narrow and unbroken surface, thus leaving the
greatest elevations and depressions which can conveniently be
made with the plow. The frost and air, by this means, have a
greater surface to act upon than is afforded by thorough plowing,
unless it be in a firm sod, which maintains its position without
crumbling. The advantage of a dry surface and early working
are equally secured by this latter method; and to prepare for
planting the furrows need only to be split by running a plow
through their center, when they are ready for the reception of the
seed.

Prowing Sanpy or Dry Sorrs.—These require flat plow-
g, which may be done when they are either quite wet or dry,
but never till wanted for use. By exposure to heat, rains and
atmospheric influences, the light soluble manures are exhaled or
washed out, and they receive little compensation for this waste
in any corresponding fertility they derive from the atmosphere in
return. To insure flat plowing on an old sward, the depth of
the furrow should be about one-half its width, and the land or
ridges as wide as can conveniently be made, so as to preserve as
much uniformity of surface over the whole field as possible.

Depre oF Prowing.—All cultivated plants are benefited b,
a deep permeable soil, through which their roots can penetrate in
search of food; and as a thorcugh depth of soil is not fully equiv-
alent to its superficial extension, it is evident that there must be
a great increase of product from this cause. For general tillage
crops, the depth of soil may be gradunally augmented to about
twelve inches, with decided advantage. Such as are appropriated
to gardens and horticultural purposes, may be decpened to fifteen
and even eighteen inches to the manifest profit of their occupants.
But whatever is the depth of the soil. the plow ought to turn up
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the eutire mass, if within its reach, and what is beyond 1t should
be thoroughly broken up by the subsoil plow, and some of it
occasionally incorporated with that upon the surface. The sub-
soil ought not to be brought out of its bed except in small quan-
tities to be exposed to the atmosphere during the fall, winter and
spring, or in a summer fallow; nor even then, but with the
application of such fertilizers as are necessary to put it at ouce
into a productive condition. The depth of the soil can alone
determine the depth of plowing; and when that is too shallow,
the gradual deepening of it should be sought by the use of
proper materials for improvement till the object is fully attained.
Two indifferent soils of opposite characters, as of a stiff clay
and sliding sand, sometimes occupy the relation of surface and
subsoil toward each other; and when intimately mixed and sub-
jected to the meliorating influence of cultivation, they will
frequently produce a soil of great value.

Cross PrLowinG is seldon1 necessary except to break up tougi.
sward or tenacious soils ; and the former is more effectually sub-
dued by one thorough plowing in which the sod is so placed that
decomposition will rapidly ensue; and the latter is more certainly
pulverized by incorporating with it such vegetables, and long or
unfermented manures, and the like, as will take the place of the
decaying sod. The presence of these in the soil lessens the labor
of cultivation, and greatly increases the products.

SussoiL Prowing.—Thisis a practice of comparatively recent
introduction, and it has been attended with signal benefit from
the increase and certainty of the crcp. It is performed by sub-
soil plows made exclusively for this purpose. The objects to be
accomplished are to loosen the hard earth below the reach of the
ordinary plow, and permit the ready escape of the water which
falls upon the surface, the circulation of air, and a more ex-
tended range for the roots of the plants, by whick they procure
additional nourishment, and secure the crop azainst drought, by
penetrating into the regions of perpetual moisture. When all
the cizcumstances are favorable to tle use of the subsoil plow,
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an Licrease in the crop of 20, 30, and sometimes even 50 per cent.
has been attributed to its operations. Its maximum influence on
stiff soils is reached only where under draining has been
thoroughly carried out. Its benefits have been more than
doubled when used in an impervious clay subsoil, where it makes
further room for storing up stagnant water; and it is evident
they can only aggravate the faults of such subsoils as are natu-
rally too loose and leachy.

PLOWS AND OTHER FARM IMPLEMENTS.

There are plows for almost every situation and soil, in addition
to several varieties which are exclusively used for the subsoil.
Some are for heavy lands and some for light; some for stony
soils, others for such as are full of roots; while still another class
are expressly made for breaking up the hitherto untilled prairies
of the west. Some are adapted to deep, and some to shallow
plowing; and some are for plowing around a hill and throwing
the farrows either up or down, or both ways alternately; others
again throw the soil on both sides, and are used for plowing be-
tween the rows of corn or roots. Every farm should be supplied
with such plows as are entirely adapted to the different operations
required.

The farmer will find in the best agricultural warehouses, all
the implements necessary to his operations, with such descriptions
as will enable him to judge of their merits. Great attention has
been bestowed on this subject for several years by skillful and
intelligent persons, and great success has followed their efforts,
[he United States may safely challenge the world to exhibit
better specimens of farming tools than she now furnishes, and
her course is still one of improvement. There are numerous
competitors for public favor in every description of farm imple-
ments; and an intelligent farmer cannot fail to select such as are
best suited to his own situation and purposes.

The best only should be used. There has been a “penny wise

and pound foolizh” policy adopted by many farmers in their
5*
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neglect or refusal to supply themselves with good tools t» work
with. They thus save a few shillings in the first ouilay, but
frequently lose ten times as much by the use of indifferent ones,
in the waste of labor and the inefficiency of their operations. A
farmer should estimate the value of his own and his laborer’s
time as well as that of his teams, by dollars and cents; and, if
it requires ome-third, one-tenth, or even one-hundredth more of
either to accomplish a given object with one instrument than
with another, he should, before buying one of inferior quality,
carefully compute the amount his false economy in the purchasz
will cost him before he has done with it. Poor men, or those
who wish to thrive, can ill afford the extravagance of buying
inferior tools at however low a price. The best are always the
cheapest ; not those of high or extravagant finish, or in any
respect unnecessarily costly ; but such as are plain and substan-
tial, made on the best principles and of the most durable materials,
To no tools do these remarks apply with so much force as to
plows. The improvements in these have been greater than in
any other instruments, the best saving fully one-half the labor
formerly bestowed in accomplishing the same work.

HARROWS.

The object of the harrow is threefold: to pulverize the land,
to cover the seed, and to extirpate weeds. Unless the land be
very light and sandy, the operation should never be performed
for either object, except when sufficiently dry to allow the crum-
bling down into a fine mellow surface under the action of the
harrow. There are several varieties of harrows: the triangulal
anZ the square, both sometimes hinged and sometimes dcuble;
with long teeth and with short ones; some thickly set together and
some far apart.  For pulverizing firmly sodded or stiff clay lands, a
heavy, compact harrow is required, with strong teeth sufficiently
spread ; and for lighter lands, or for covering seed, the more ex-
panded harrow, with numerous, small and thickly set teeth. To
puiverize scil, the harrow should move as quickly as possible, se
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as to strike the iumps forcibly, and knock them to pieces; and
lor this purpose an active team is required. When the land
sinks much under the pressure of oxen or horses’ feet, light ani-
mals as mules or ponies are preferable.

THE ROLLER,

Is an important implement for many fields. It is always use:
ful for pulverizing the soil, which it does by breaking down such
clods and lumps as escape the harrow, and thus renders the field
smooth for the scythe or cradle; and it is equally so on meadows
which have become uneven from the influence of frost, ant-hills,
or other causes. It is serviceable in covering seed by pressing
the earth firmly around it, which thus secures moisture enough
for germination. But its greatest benefit is with such sandy soils
as are not sufficiently compact to hold the roots of plants firmly
and retain a suitable moisture. With these it 1s invaluable, and
the proper use of the roller has in some instances doubled the
product. Its effect 1s similar to that produced by the frequent
treading in a foot-path; and the observing farmer will not have
failed to notice the single thread of thick greensward which marks
its course over an otherwise almost barren field of sand or loose
gravel. The thickly woven emerald net-work that indicates the
sheep-walks, ou similar soils, is principally due to the same cause.

Rollers are variously constructed. The simplest form is a
single wooden shaft with gudgeons at each end, which rest in a
square frame made by fastening four joists together, a tongue for
drawing it being placed in one of its sides. A box may be at-
tached to this frame for the purpose of holding stones and weeds
picked up in the field, and for weighting the roller according to
the work required. A roller should not exceed eight. or ten fect
it length, and should be divided in the middle and have an iron
uxle pass through each part, upon which they revolve, taking
care to diminish the friction at the ends by a thick washer. The
arger the roller, the greater the surface brought into contact with
the ground, and the more level it leaves it, besides giving a much
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easier draugnt to the team. To accomplish this without too much
tncrease of weight, they are frequently constructed with heads at
the ends and closely covered like a drum.

The best rollers, decidedly, are those made of cast iron segments,
each revolving independently on an iron shaft, six to eight feet in
lengtl. The segments should be about a foot wide on the sur-
face, a washer between each two, and as many segments on the
shaft as will make a roller the desired length. The frame should
be of 1ron, also, and a wooden box may be fitted on to the top to
receive weights or collect stones from the field, as may be required.
The tongue may be either of wood or iron. The segments may
be from twenty to thirty-six inches diameter, according to the
weight of roller needed. Such an implement will last almost
‘forever.” To those who always leave their tools out of doors,
it has an eminent advantage—it will not 7of. But we house all
our own tools, whether wood or iron, alike. Rust does not
corrode, nor do thieves often break through and steal them.

THE CLOD CRUSHER.

This is a most admirable aud useful invention. It has long
heen used in Europe, and has lately been added to our American
farm implements. It is made in the same way as the last men-
tioned iron roller, only with the addition of spikes, or corrugated
sinuous teeth. It breaks the hard lumps of plowed ground for
the harrow which follows it, or it may be applied to hide-bound
and mossy meadows, and pastures, loosening and breaking the
tough sward, and fitting it better to receive top dressings and
fresh seeds. It is eminently a labor saving tool, and no good
farmer should be without it. The large agricultural machinery
establishments of the country now usually supply them.

THE CULTIVATOR,

Has a light frame in the form of a triangular or wedge harrow,
with handles behind like those of a plow, and with several smal
iron teeth in the frame, somewhat resembling a double share plow
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They are of various sizes, slightly differing in constructicn, and
are of great utility in stirring the surface of the ground and de
streying weeds.

THE DRILL BARROW,

[s useful for dibbling in seeds, and when the surface is melow,
it wiil open the furrow for the reception of the seed, and drop,
cover and voll the earth firmly over it. The smaller ones are
trundled along like a wheelbarrow, by hand, and the larger, for
field planting, having several fixtures for drilling, are drawn by
norses. They are suited to the smaller seeds, and some have been
made to plant corn, heans and peas successfully.

SURFACE OR SHOVEL PLOWS—SCARIFIERS.

These are a cheap, light instrument, much used in England,
and to some extent in this country, for paring the stubble and
grass roots on the surfaces of old meadows. These are raked
together into heaps, and with whatever addition there may be of
earth or clay are burnt, and the ashes and roasted earth scattered
cver the soil.  There is an apparent objection to this practice ir
the expulsion of the carbon and nitrogen stored up in the plants
and in the waste of the coarse material of the decaying vege-
tables, which is so useful in effecting the salutary mechanical
divisions of clay soils. But by a reference to what has been said
on the efficiency of burnt clay or broken brick, their great utility
as fertilizers will be seen. This and the ash of the plants remain,
and both are useful in quickening the action of soils and acceler-
ating those changes so beneficial to vegetation; and even the re-
absorption of the atmospheric gases, it is probable will more than
cowmpensate for their equivalents expelled in burning. The effect
js farther salutary in destroying grubs, insects and their larva,
and the seeds of noxious weeds.

THE WHEEL SPADER, OR TERRA-CULTOR.

This is a new digging implement recently invented, and in-
rended to spade or pick the ground, leaving it in a finely commj
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nuteu state, fit to receive the seed at once, with only tkt harrow
to follow and finish the work. We have seen trials of several
of these machines. They worked well in light loams and level
ground, unobstructed by stones. But the power required for
working them is great. A double team, say two or more spans
of horses, are required, and the economy of their labor over plows
has not yet been satisfactorily tested. We trust that they may
yet be sufficiently perfected to come into every day use. It will
be a most perfect implement for preparing the soil for seed, if its
working can be brought within the draught of ordinary farm
teams.

The lighter hand tools, as hoes, shovels, spades, raxes, hay
manure and spading forks, and a multiplicity of other small tools,
are too commonly distributed and known to need particular
remark. Various mew and, sometimes, ¢mproved patterns, are
constantly coming onut to call the attention of the farmer and
gardener.

A single remark on these hand implements may suffice. Al
ways get the best to be had, and have enough of them. More
time is frequently lost for the want of a cheap familiar tool than
will twice pay the cost of it. No money is better expended on
the farm than in an ample provision of all the tools and imple
ments necessary for its thorough cultivation, as well as hand
saving labor of any and every kind.

The grass mower, harvester and other implements for gather-
ing and securing the grass and grain crops, will be mentioned
upon treating of those important branches of our farm labor
Indeed, under the old hand systems of manual labor in getting
in and harvesting our farm crops, their accomplishment, in present
quantities, would be impossible, and the end is not yet. Steam
plowing and cultivation, on our wide level lands, is yet to be
accomplished. How soon, we cannot say, but measured by past
inventions, the time, we trust, is not far distant. Gang-plows,
sutky-cultivators, etc., are among the trial implements almost every
year introduced, some of which have been quite successful.



CHAPTER VI,
THE GRASSES, CLOVERS, MEADOWS AND PASTURES,

THE order designated by naturalists as Gramine, is one of the
largest and most universally diffused in the vegetable kingdom.
It is also the most important to man and to all the different tribes
of graminiverous animals. It includes not only what are usually
cultivated as grasses, but also rice, millet, wheat, rye, barley, oats,
maize, sugar cane, broom corn, the wild cane and the bamboos
gometimes reaching sixty feet in height. They are universally
characterized as having a cylindrical stem, hollow, or sometimes,
as in the sugar cane and bamboos, filled with a pithlike substance,
with solid joints, and alternate leaves originating at each joint,
surrounding the stem at their base and forming a sheath upwards
of greater or less extent, and the flowers and seed are protected
with a firm, strawlike covering, which is the chaff in the grain and
grass seeds, and the husk in Indian corn. They yield large propor-
tions of sugar, starch and fatty matter, besides those peculiarly
an mal products, albumen and fbrine, not only in the seeds, but
also and especially before the latter are fully r.atured, in the
stems, joints and leaves. These qualities give to them the great
value which they possess in agriculture.

Of the grasses cultivated for the use of animals in England,
there are said to be no less than two hundred varieties, while in
the occupied portion of this country, embracing an indefinitely
greater variety of latitude, climate and situation, we hardly cul-
tivate twenty. The number and excellence of our natural grasses
are probably unsurpassed in any quarter of the globe, for a sim:
iiwr extent of country; but this is a department of o1 natira.



112 AMERICAN AGRICULTURE.

history hitherto but partially explored, and we are lefs mostly to
conjecture as-to their number and comparative quality. From
the liealth and thrift of the wild animals, the buffalo, deer, etc.,
as well as the rapid growth and fine condition of our domestic
animals when permitted to range over the prairies, or through the
natural marshes and woods in every season of the year, even
during the severe and protracted winters in latitude 44° north,*
tlie superior richness and enduringness of our natural grasses may
be inferred. We shall limit ourselves mostly to those which
liave been introduced and successfully cultivated in this country.

Timorry, Car’s-TAIL OR HERDS-GRASS, (Phleum pratense.)—
We are inclined to place the timothy first in the list of the
grasses. It is indigenous to this country, and flourishes in ali
soils except such as are wet, too light, dry or sandy, and is founa
in perfection on the rich clays and clay loams which lie between
40° and 44° north latitude. It is a perennial, easy of cultiva-
tion, hardy and of luxuriant growth, and on its favorite soil,
yields from one and a-half to two tons of hay per acre at one
cutting. Sinclair estimates its value for hay, when in seed, to be
double that cut in flowers. From its increased value when ripe
it is cut late, and in consequence of the exhaustion from maturing
its seed, it produces but little aftermath or rowen. It vegetates
early in the spring, and when pastured, yields abundantly
throughout the season. Both the grass and hay are highly rel-
ished by cattle, sheep and horses; and its nutritive quality, in

* The writer has seen large droves of the French and Indian ponies come into the
settlements about Green Bay and the Fox river, in Wisconsin, in the spring, in good
working eondition, after wintering on the natural grasses of that region. The pory
grass may perhaps be mentioned as one of the principal of the winter grasses in that
region. It grows in elose, thiek, elevated tufts, and eontinues green all winter, and
is easily detected by animals under the snow, by the little hummoeks which every-
where indent its surface. The wild rice whieh lines the still, shallow waters of the
streams and small ‘inland lakes of many of the Western States, affords nutritious
forage when green or if early eut and dricd; and the grain which is produeed in
great profusion is an exhaustless store to the Indiaus who push into the thickest of
It, and bending over the ripc heads, with two or three strokes of the paddle on the
dry stalks, rattle the grain into their light canoes. The wild dueks, gecse and swans
which yet frcquent those waters, fattcn on this grain throzghout the full and wintex
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the opinion of practical men, stands decidedly before aiy other
It is also a valuable crop for seed, an acre of prime grass yield-
ing from fifteen to twenty-five bushels of clean seed, which is
usually worth in the market from $2 to $4 per tushel, ani +he
stalks and chaff that remain make a useful fodder for most k.nds
of stock. It may be sown on wheat or rye in August or Sep-
tember, or in the spring. 'When sown alone or with other grasses
early in the season on a rich soil, it will produce a good crop the
samme year. From its late ripening it is not advantageously
mixed with clover unless upon heavy clays which hold back the
clover. We have tried it with the northern or mammoth clover
ou clay, and found the latter, though mostly in full blossom, still
pushing out new branches and buds when the former was fit to
ut.  The quantity of seed required per acre depends something
on the soil and its condition. Eight quarts on a fine mellow tilth
is sufficient, and is equal to sixteen on a stiff clay.

Tue Tavn Fescuk, (Festuca elatior,) would appear by the
Woburn experiments to yield more nutritive matter per acre
when cut in flower.than any other grass, cut either in flower or
seed. This is a native of the United States, and is best suited
to a rich loam. It is not extensively cultivated in this country.

Mrapow FEScUE, (Festuca pratensis,) likes a boggy soil, bears
well and produces an early grass, much relished by cattle, either
green or cured as hay.

Spikep Frscuk, (I loleacen,)is adapted to a rich loam, and
produces the best of hay and pasture.

Tue PurpLE FEscug, (. rubra ;) SHEEP’S Frscuk, (F. ovina;)
Tue Harp Frscug, (F. duriuscula ;) and Tue Froaring FEs-
oug, (F. fluitans;) are all indigenous to this country, and good
pasture grasses.

Orcuarp orR Cock's-Foor Grass, (Dactylis glomerata,) is
indigenous, and for good arable soils, and especially for such as
are shaded, it is one of the most profitable grasses grown. It
st:ould be cut for hay before it is ripe, as i1 seeding it becomes
coarse and hard and is .ess acceptable to catile. It is ready for
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the scythe with the clover, and after cu‘ting, it immediately
springs up and furnishes several crops of hay or constant pastur-
age throughout the season. It should be fed closely to secure &
tender, succulent herbage. The seed is remarkably light, weigh-
ing only twelve or fifteen pounds per bushel. Two bushels
should be sowed per acre, for a thick sod, over the entire
ground, where, with proper usage, it will last indefinitely. We
have had it in continuous cropping for hay and pasturage more
than forty years. Itroots deeper than any other grass—ten or
twelve inches in fine fibres—thus withstanding severe droughts.

SMOOTH-STALKED, MEADOW, GREEN, SPEAR OR JUNE GRASS,
tl e (erroneounsly called) BLur Grass oF KeNTUucky, (Poa pra
tensis,) is highly esteemed for hay and pasture. It is indigenoua
ard abounds through the country, and is seen in its highest perfec-
trn in strong limestone soils, and particularly in the valleys of the
sfreams west of the Allegany mountains, where it is seen in ali
its glory. The seed ripens in June and falls upon the ground.
where the succeeding rains give it vitality and it pushes out its
long, rich slender leaves, one to two feet in height, which in
antumn fall over in thick windrows, matting the whole surface
with luscious herbage. Upon these fields, which have been care-
fally protected till the other forage is exhausted, the cattle are
turned and fatten through the winter. It maintains its freshness
and nutritive properties in spite of frost, and the cattle easily
reach it through the light snows which fall upon it. A warm,
dry, calcareous soil, seems to be its natural element, and it flour
ishes only in a rich upland.

Frar-sTALRED MEADOW o BLUE GRass, (Poa compressa,)
18 an early dwarfish grass which abounds in the Middle and
Northern States. It is tenacious of its foothold wherever it
intrudes. It possesses little merit as hay, hut is valuable for
pasture, affording as it does a close covering to the ground and
yielding much in a small compass.

Tur Rovenisy MEapow GRass, (Poa trivialis)) has much the
appearance of the poa pratensis, but its stalk feels rough to the
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vwuch while tne other is smooth. It has the farther difference of
preferring m.oist or wet loams or clay. It yields well ard affords
good hay and pasture.

TarL Oat Grass, (Avena elatior,) is an early luxuriant grass,
growing to the height sometimes of five feet. It makes good
hay, but is better suited to pasture. It flourishes in a loam or
clay .soil.

Meapow Fox-rar, (Alopecurus pratensis)) is a highly
esteemed grass in England, both for meadows and pastures. It
grows early and abundantly, and gives a large quantity of after-
math. It is best suited to a moist soil, bog, clay, or loam. 1tis
indigenous to the Middle States.

PerunN1aL Rye Grass, {Lolium perenne,) AND BIENNIAL
AND ITALIAN DITTO, are all grasses highly esteemed in Europe,
but repeated trials in this country have given no satisfactory
results. They yleld indifferently with us, and easily winter kill.
Careful cultivation under favorable circumstances, may yet accli-
mate and render them useful grasses.

FroriN Grass, (Agrostis stolonifera,) has been much lauded
in England of late, but has made little progress in the estimation
of American farmers, and probably with sufficient reason. It is
a diminutive grass, affording considerable nutriment in a con-
densed form, and is adapted to a winter pasture. It growson a
moist clay or boggy soil. Several of the fiorin family abound in
this country, among which is the squitch, couch or quick grass.

THE SWEET SCENTED V ERNAL GrAss, (Anthozanthum odora-
tum,) is an early, valuable pasture grass, which exhales that
delightful perfume, so characteristic of much of the Eastern
meadow hay. Itisa late as well as early grass, and luxuriates
in a dry, sandy loam. It affords two and sometimes three crops
in a sipgle seasor.

Rep Top, Herps-crass, FouL MEespow, or FinE Brxt,
(Agrostis vulgaris)) is a hardy, luxuriant grass, loving a very
moist soil, and somewhat indifferent as to its texture. It grows
luxurianily und2r favorable circumstances, and is much rebshed
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by cattle; but by observing farmers it is seldom cultivated wheie
the better grasses will grow. It makes excellent stock hay.

Urprigar BenT GrAsS, HERDS GRASS OR oUL MEADC(W,
(Agrostis stricta,) is similar to the foregoing, and by some is
deemed only a variety.

AvEricaN or Swamp Cook’s-roor, (Dactylis cynosuroiies,}
is an indigenous swamp grass, yielding a large amount of grass
or hay of inferior quality.

RiBBON GrASS, (Phalaris Arundinacia) is the beautiful striped
grass occasionally used for garden borders. It has been highly
recommended for swamps, where it is al'eged that by trans-
planting, it supercedes all other grasses, and affords a fine quality
of hay, of an appearance quite different from the upland growth.
The writer tried several experiments both with the seed and
roots, on a clay marsh without success. Its proper pabulum is
probably a carbonaceous soil, such as is found in an alluvial
swamp or peat bed.

Gama Grass, (Tripsacum dactyloides,) is found growing spon-
taneously on a naked sand beach in Stratford, Ct., and in other
places on our Kastern coasts. It has occasionally been much
lauded, but is a coarse, rough grass at the North, and seems not
to be highly prized at the South. "We have the opinion of some
intelligent men in the latter section, that it is utterly worthless
for any stock.

BerMupA Grass.—This is considered by Mr. Spalding, of
Georgla, who examined them both critically from specimens
which he raised together, as the Doub grass of India, so muach
commended by Sir William Jones, and so highly prized by the
Brahmins. It is by the agriculturists of the South deemed an
invaluable grass, yielding four or five tons per acre on good
meadow.  Mr. Affleck, of Mississippi, states the yield of three
cuttings at “five to eight tons per acre on common meadow that
1t loses just 50 per cent. of its weight in drying, and is conse
quently the hardest grassto cut. 1t is the most nutntive grass
known, and to the river planter it 1s invaluable. There is not a
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«evee on the banks of the Mississippi which could resist for an
hour the pressure and attrition of its fearful flood but for their
being bound together with this grass.” It loves a warm and
moist, but not wet soil.

GraMA (“la grama,” or the “grass of grasses,”’) is held in the
Lighest estimation by the Mexicans. It attains a medium height,
and is deemed the most nutritious of the natural grasses in our
south-western frontier prairies, in California and parts of Mexico.
It grows on dry, hard, gravelly soils, on side hills, the swells of
the prairies, and the gentle elevations in the valleys. The prin-
cipal value is found in the numerous seeds, which are retained in
the pods with great tenacity long after they are ripe, serving as
a luxurious food for all the granivorous beasts and fowls of the
western region.¥*

Tae BurraLo Grass is found intermixed with the grama,
and seldom grows more than a few inches in height. It forms a
thick, soft herbage, on.which the traveler walks with ease, and
reposes when weary, with delight. It yields a rich sustenance
to countless herds of wild cattle, buffaloes, deer, antelopes, etc.
This is the great grass of the buffalo ranges of the wide North-
western plains, and will prove of immense value to the extensive
herds of cattle which in the future are to graze those immense
regions of country.

There are various other grasses and leguminous plants in our
Southern Gulf States, little known as yet, or recently brought to
notice, which may prove valuable either in cultivation, or in their
natural condition, as found on the wide savannas which spread
over the wide ranges of that hitherto but partially explored region.
Among these are the

Mgzsquit, a popular name, known in Texas, and applied to a
variety of grasses, described by Rev. C. W. Howard, in the Pat-
ent Office Report for 1860. These are considered highly valua-
ble as grazing forage, and hay. They are described as soft, wavy,
and succulent.

* This name is applied to a variety of grasses, of different species, &1d even of dif
ferent genera.
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Tue PrAIRIE Grasses are found abundantly in the wettern
prairies and afford large supplies of nutritious food, both as pas-
turage amnl hay. Ase general rule, however, they are coarse,
and easily injured by tie early frosts of autumn. Some of the
leguminosz, or wild pea vines, which are frequently found
among them, yield the richest herbage. We are not aware that
any of these grasses have been cultivated with success.

Ttssac Grass, (Dactylis cespitosa,) is a luxuriant salt marsh
grass, growing in large tufts, and is found in perfection on its
native soil, the Falkland Islands, between 51° and 52° south,
and about 8° east of the straits of Magellan. Captain Ross
describes it as “the gold and glory of those islands. Every
animal feeds upon it with avidity, and fattens in a short time.
The blades are about six feet long and from two hundred to thres
hundred shoots spring from a single plant. About four inches
of the root eats like the mountain cabbage. It loves a rank.
wet, peat bog, with the sea spray over it.” Governor Hood, of
those islands, says, “to cultivate the tussac, I would recommend
that the seed be sown in patches, just below the surface of the
ground, and at distances of about two feet apart, and afterwards
weeded out, as it grows very luxuriantly, and to the height of
six or seven feet. It should not be grazed, but reaped or cut in
bundles. If cut, it quickly shoots up; but is injured by grazing,
particularly by pigs, who tear it up to get at the sweet nutty
root.”

ARUNDO GRrass, (Arundo alopecurus.)—Mr. Hooker, from the
same 1slands, says, ‘““another grass, however, far more abundant
and universally distributed over the whole country, scarcely
yields in its nutritious qualities to the tussac; I mean the Armdo
Alopecurus, which covers every peat bog with a dense and rich
clothing of green in summer, and a pale yellow, good hay in the
winter season. This hay, though formed by nature without
being mown and dried, keeps those cattle which have not access
to th former grass, in excellent condition. No bog, however
rauk, see 13 Soo bad for this plant to luxuriate in; and as we
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remarized during our survey of Port Willium, altuoagh the soil
on the qnartz districts was very unprolific in many good grasses
which flourish on the clay slate, and geneially speaking, of the
worst Gescription, still the Arundo did not appear to feel the
cuange; nor did the cattle fail to eat down large tracts of this
pasturage.”

We have purposely devoted some space to the description of
st.2k new grasses as are indigenous to this continent, and which
by tizeir superior value in their native localities would seem to
commend themselves to a thorough trial in similar situations
elsewhere. There are doubtless others of great merit, which
experiment hereafter, will demonstrate to be of singular benefit
to the American farmer. The subject of grasses has been but
sl'ghtly investigated in this country in comparison with their
immense importance; and for this reason, with few exceptions,
we are at a loss for the true value of the foreign and indigenous
grasses to American husbandry.

As an instance of the want of a well established character to
some of our cultivated grasses, we quote the opinions of Dr.
Muklenburgh, of Pennsylvania, who has written ably on the
subject, and the late John Taylor, a distinguished agriculturist
of Virginia, both of whom place the tall oat grass (Avena elatior,)
at the head of the grasses; yet from the investigations made at
Woburn, it appears among the poorest in the amount of nutritive
matter yielded per acre. Dr. Darlington, also of Pennsylvania,
does not mention it, but gives the following as compreliending
“those species which are considered of chief value in our
meadows and pastures, naming them in what we consider the
order of their excellence. 1. Meadow or green grass, (Poa pra-
tensis.) 2. Timothy, (Phleum pratense.) 3. Orchard grass,
(Dactylis glomerata.) 4. Meadow fescue, (Festuca pratensis.)
5. Blue grass, (Poa compressa.) 6. Ray grass, (Lolium perenne.)
7. Red top, (Agrostis vulgaris.) 8. Sweet scented vernal grass,
(Anthoxanthun odoraum.”)



AMERICAN AGRICULTURE.

120

gy - CUE0E | WER T poes .
X3 Sunf poop| e ot Lmpelpgeunp|tar |t ccf | vt | oppg ‘poes uy ST 9 9n060J 8,dedYF—LUIA0 BODIEAF
Tl e | TR o hog up 1
6L 6 | | ROR0E | W T pues .
448 3uol poop| 8 03 9 0T A 0gounr|ove 0 5 | 6869 | 006p | 060L | -poosup| PUES | & o080y o[dunJ—4BIqDI BINIFOL
658 |3 T | 1999 | A998 | 6020 | tosmog ul .
Ly 5 .
1 q 03 8 |'0g"SnV|'g3 Amp Www - wmwm mmw wmww X wawm Mm ‘nos Sog | ¢ “yueq 3yS1d ) —4I0LLS 5135013V
3 o ewlog | T POLE ‘IR L[ "Weol
u%mwozm% o|TE 0% 8 |01 Anp|gTounp|9es € & | HOEY | BBSE | Lask ‘Pods uT|  USBM | 0z | ‘MOPEIW YSIUSNOY—ySUPIALY OIF
o €65 |0 & | 0v6Q | 97e8 | 8L |'1omop uj| poanurpy |
}-sse1d Gl 08 " T 9089 ‘U I weol
oxmsed poog| 8 © 9 | 8 4me|'erounp(ars (03 | gypa | 198 | 9089 | pessul| pues | gr|  “eo Awmoq—ssueosequd vusAy
998 B T | 88L6 | 0LBY | $PSOST |'Iomog ul| yoly
fssead {........|. 3 ﬁ..: er| .. ) .. €807 .m—uxE 1 *felo pue 0
PT Anp|0g LeW|66T (3 T | $OTG | €O%E | 2098 paas uJ 8T |"Peow A[e}s-joomg—ysisusyeid Bog
Ay Apve poop 6L |6 T | Lesl | 1183 | 6001 |"tomop uy|WHTR SOF
}sosseid ] 5 mmw 08| wm bm%m el m — [
mopvaw | 9 03 6 ['pgounp|og Aew|19% [T T | TTIL | 6789 | Te6eT | pess u W% | 4
1809 oy} JO BUQ 0L |5 T | g62b1| G219 | STr0g_|'tomop up| A¥IO | 7° |-X0F Mopvay—sisudjed snanoodory
. Jessuvad . i mmwﬁ Ty " am Mmowﬁ .ﬁau\m Il rweol * Y308 Do
1180 91 |13 03 LT|'¢younp|-gy -ady ST G | 969LT| 8¢ GOLG ‘poes U]} pums j20N ‘ !
-LIjnu jsow ayJ, 019 F L80L 5% %86 19 MOY U] qny JU308 u@@gmlmom ST11BJI0PO SNO[OH
. 688 (T " T 9089 W T . ‘
Lssvag ] . : g weo| SSBIS [BUIDA POJUa0S
ounysed Apmg (ST O ¥ | TgouUnLl 63 "1dy WWM w m MMMM Mwm MMWN . Sm%%m ”m fpuegy | 8T |joomg—,wnjrIope WNYIUEXOY UV
DS 424 5Q1|b°p| ‘sqp | @t | “sq ny
® Eme g =) = = 0] s
5F |gid| 2 | E2 |FEEE v |39 32| 2 g |BF .
e a5y o sf BE S @ md md e ) ST SHSSVID
2, ens| B | TF (2538 B | 88| u% < B 52| TVINNTHEd J0 SHRVN
& ngs | 8 sglgnl Z | 2| ge & & |E=2| HSI'TONH GNV OINVLOE
gz L Sesl e 131 7% .nn s 1¥E

DAOLPIT SO YN YT SO UONLZD Y] LIPUN “dgDpOULY 204029 4 £iQ ‘UinQogl 10 U0 P2IUTULLLIAXD 8D
'SESIVED 40 TATVA ANV LONANEd HAILVAVAWROQ HHu A0 ATIV.L



121

S, ETC.

Y

THE GRASSE

eiaed Y §  IoMol G900 180 3 "PO9s Ul N 180G 4 "$9)vIS POIIU[) SN} JO SIANIRN &

*393a3 A[1ea wy| |08 tRuV g Al0g 198 |3 T | pOMV | POLP | 8336 ‘pees uy| yos'g | 81| - ‘Jaeq UL —sLIeS[nA msmeW
6L 1@ T "ttt Tttt | g80% Yy T .
$wswaForqenreA| 6 03 ¢|'or'Suv|'v6 AL|080 [T | 008k | 0069 | Toeel | -poosup| wedl | g ‘460 M0[[0 X —SUOSIAT] BUIAY
8L¥ IS € | 8089 | 8998 | 918 |-tomop uf d -
WEI0 Bt | T | 8es6 MW T g
44y 103 "X\g6 03 01108 AIp|'9T LINL|6998/¢ ¢ | 68PTa| Lo86T| A680P | Deesul| Ol | 3G |‘[1es-sged MopeOl—osusjeld WAL
CHST.E T | TSPEG|_QSELT) Lg80F  {~1omop uy 19
"s8813 Lp1wo uy |t C g e pE AIOLIECOLE B | IR | 19SL | L6PI | -temop uj| -umeol [ | 08 | MOPTOU B1).18,1—S[1}.19) ¥Oq
1-eanonp ! . ; % <06 . ‘e - .

-oxd ‘pue Apug|FF °F 8798 Lmr)v1 fme mwmﬁ w w mwmw wwww wmmww ..—mm»m%m m% bw_w m__m e )J0S MOPBO[—4SNIeUY] SUIOY
*ssedd onenby| g1 Sy pr Lmp GLE |6 T | 8296 | §80F | QIO [-tomop uy| -Aep 1§ i ﬂ *ON080) FUNIRO[J—4SULIINY BON)SOT
o . S 10F [ “ror | 77| PGOYT | yiel I| Cweo)

1ra3 -peow "xH (3T 03 ]'9T Lnp|8Eounp,isEez|0 € | o0sTee| 998L| 9FOIS ‘Poas U Youl 9¢ ‘on08of [[RL—+I0WT[A BIMISOL
886€|0 Q¢ | 08188! O9SLI} 9F0IS |"Temoy uyl ovig
. Beteteseis o . ST T | == | "7 | 21981 YV T Cweof 20 1T 2o ©
413 Suof pooyn 8% Anpe| g L&mnp ceg |0 T | p1901| L12e | ceeor "paos u| umolg 0g ‘980 [[LL—IO0lJR[0 BUIAY
fraangsed QUIT T = " | core YIBY T Cwieol
pue £vy oy 121 o3 g11'gy Ampy ‘T Alnpjese 1 ¢ | Leee | ¥6FF | 06801 "Po9s U| umolq | 9¢ ‘anosoy pox1dg—Eo0RI[O] BONYSA]
arqsn[RA SO Q9L (08 | 8816 | OFTL | SEEIL |“Jomoy uy| Yoy
4 pouraoy 8¢ 10T | "m0 | 7T | s0p8 I | cweol .
50 A[qutounn|FT 0% OT'03 £np| T Anpicr |§ & | 1870T| 868 | 36FP ‘Po9s Ul uMmodq | ¥3 ‘041 TerUULIB J—oUUNMSE WNI[OL
€06 |2 G | p6¥P | QoeE | LogL  |tesmopg Uyl yay
1 Loy Lp1es . . T ¢ 1 ‘paes uy! .
105 uoreoxg| 9 ©F 8F[08 AInp| T Amp ﬁm “W mwwwﬁ %ww wmmmw ..awga :w 1ios Sog | 0g | ‘onosoy Bocmoﬁlmmmnouﬁ.@ BONYSAE
-aanjsed 66T [T T | "= 4 """ 1 60R0T | U T| ey
98 ?.w ho.wu@oow 9 031 BI)°02 Ling| T Spjork |3 T | 18F0T| LSS | SLOBT *pe9s ujy hﬂwwmw 3T | ‘on0S9J PIBH—B[ROSLIND BONISOP
FO0T|E & | 9TTOT| 6988 | 9LE8T |-lamop uf i
{9 Sy |er Anp SPE |8 8 | 803Q |_689€ | 8788 ‘pess Uy wreol ([ | ** | ‘Uiojureg—SIYOLIQOUO WNIvSLPIR]
1308 dog ysag | et el *g-Snv{'8r Ap|6ogL(e T | TLP | FIESE]| S8L0L ‘PoOs UT| "wrBo[ [ | 98 | ° ¢ PWIdNTT—BANYS 05Ul
1 Coreret| 9 -3uy|RL LAMp|PI6T NM Q98 | TSeRL| C006¥ ‘peos up| “Avp g, | §'10A0[0 poy—asuajuad wnr[oj,,
F—_ . . il - - | =El |[IOEEE W T — - i ——
£eq suorie: % 03 ¢ |'O1 Api'sgounpiToL |T ¢ | LILG | TISS | 8396 "Po9s uj ¥ — Suv w
B q FUS[[OUXT ° 0671[0 & | 99507 OTSL | oest |-tomop uf UMO.Ig - PaA®BS] MoXIeN—vTI[OfISNS UL wc.&
47981800 8 8T | """ | """ | OTGIT ‘giel I C[os . )
9nq ‘'ssra8aA1y | 3 0} ¢ BT Sp| e eun,|Iorlig 28T & C Pads u nes 00J-3.3202
-oupo.d jrow V| njve G303 m mwmmw mwmm wwmmm ..sw..,oc :w mzm V8 lpgoy gInog—erviouofs sillaue




122 AMERICAN AGRICULTURE.

The sweet scented, soft grass, or holy grass, (Holeus odoratus,)
according to the Woburn table is next to the tall fescue and
timothy in point of nutritive matter to the acre, when cut in secd,
and it is placed as far in advance of all others in the value of iis
a‘lermath; yet scarcely any other authority mentions it with
commendation. Without relying on these experiments as an un-
erring guide for the American farmer, we append the ‘able on the
two preceding pages, as the fullest and most correct we have on
the subject, and as affording a useful reference to some of the
leading and most valuable of the English grasses, most of which
are more or less cultivated in this country.

Sowine Grass SEED.—As a general rule, grass seeds do best
when sown early in the spring, on a fine tilth or mellow soil. If
this is done while the frost is leaving the ground, no harrowing
will be necessary, as the spring rains wash the seed into the honey
comb left by the frost, and secure to it an early germination,
They are also successfully sown in August or September, when
the fall rains will generally give them sufficient growth to with-
stand the effects of the succeeding winter, if the land be free
from standing or surface water. It has recently been the practice
of many judicious farmers to renovate their old worn out meadows
hy giving them a coating of unfermented manure, and then turn
the sod completely over. On the surface thus plowed, a dress-
ng of well rotted manure or compost with ashes, is spread and
thoroughly harrowed lengthwise of the furrows. The seed is
then sown and slightly harrowed in, and the decomposing manure
with the stubble and roots of the sod give an iinmediate and lux-
uriant growth. Grain may occupy the land with the grass sced,
but if the latter be sown alone and sufficiently thick, the young
plants will exclude the weeds and occupy the il as profitably as
an be done with the grain. There is usually a great deficlency
ot grass seed sown when permanent meadows or pastures are
required. The English method is to mix together and sow on a
smgle acre, without any grain, a bushel or niore of various seeds,
which are best adapted to the purpose. A auick and full growth
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rapidly covers the sarface with a rich herbage, surpassing in
value that of the best natural pastures or meadows.

The usual method of sowing grass seeds has been by hand,
broadcast, and is still a good way, when done by an experienced
hand; but it should always be in still weather, as wind will blow
the seed into unequal portions over the ground. Seed sowers of
various kinds have lately been introduced, some one or more of
waich fnay be preferable in distributing the seed evenly and more
rapidly than by hand sowing. We commend the use of machines
in all cases where they are an evident improvement on hand
labor.

LANDS THAT SHOULD BE KEPT IN PERPETUAL GRASS, are
such as are frequently under water, as salt and fresh water
meadows ; such as are liable to overflow, as the rich bottom or
interval lands upon a river bank; heavy tenacious clays, and
mountain or steep hiliside land, which is peculiarly liable to wash
from rains. The low bottom lands generally receive one or more
annual dressings from the overflowing waters. The fertilizing
matters thus deposited are converted into hay, and become a
reliable source for increasing the muck heap for other parts of the
farm without demanding anything in return. The thick sward
of nutritious grasses which nature has so lavishly supplied to
them, is an effectual protection against abrasion and waste from
the overflowing water, while the crop, if at any time suhmerged
can receive comparatively little injury. If plowed, and the fine
.oose earth is exposed to a sweeping current, much of the soi
and all the crop may be lost.

Strong clay lands cannot be properly worked without much
labor, unless when under drained and well filled with manure;
and they seldom exist in the former condition m this country.
Yet these soils, next to the fertile, self-sustaining bottom lands,
are the most profitable for the various grasses. Wlen put irto
this crop, after first clearing off the native growth of wood, the
fine vegetable mold at the surface, aided by the magazine of sup-
plies contained in the clay below, gives to them the most certaip
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and permanent growth. When once plowed this mold is turned
ander and the intractable clay takes its place on the surface;
which, lacking those peculiarities of color, texture and chemical
composition, we have before shown are essential to the most suc-
eessful vegetation, the grass is thin and comparatively unpro-
ducuve for years. When necessary to break up such lands, they
should be thoroughly plowed, and manured on the surface after-
wards, evenly laid down, and heavily seeded to grass; and if any
deficiency of seed or growth is manifested they should receive an
addition of seed with a compost dressing.

The injury to plowing steep side hills is sufficiently apparent,
as not only the soluble matters. but many of the finer particles
of the soil are washed out and carried far beyond reach. Such
lands should be kept in permanent pasture if not suitable for
mowing. If fed off by sheep, they drop most of their manure
on the higher points which is partially washed down and sustains
the fertility of every part. There is still another class of lands
that should not be broken up for meadows. These are such as
are filled with small stones, from the surface of which they have
been cleared, but which plowing and harrowing will again bring
to it and there leave a perpetual annoyance to the mower.

Tur Means or RENovaTiNgG PErRMANENT MEADOWS AND
Pastures.—The general theory adopted in regard to pasture
lands, is that they are manured sufficiently by the animals feed-
ing on them. This opinion is only partially correct. Pastures
wear out less than other lands, but when milk cows and working
animals are fed upon them, they carry off much of the produce
of the soil which is never again returned to it. Even the wool
and carcass of sheep, with the ordinary escape of the salts by the
washing of the rains, will, after a long time, impoverish the land.
How much more rapidly when much of the manure and all the
milk, whicl is rich in all the elements of plants, is daily carried
from the soil. To such an extent have the permanent clay pas-
tures of Cheshire (in England,) been impoverished, that il haas
been frund necessary to wmanure them with crushed bones, which
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at once brought up their value more than 100 per cent. There
is much phosphate of lime in milk, and bones which are mostly
of the same material are the best manure that could be used for
dairy pastures. Wool contains a large proportion of sulphur, and
sulpbate of lime (gypsum) becomes a proper manure for sheep
pastures; but whatever has a tendency to develop vegetation,
will generally accomplish the object by yielding all the needful
properties. Ashes and salt are of the highest value for pasture
lands, and with the addition in some instances of lime, bones and
gypsum, are all that would ever be necessary for permanent pas-
tures. From the peculiar action of these, instead of growing
poorer, pastures may become richer through every successive year.

Permanent meadow lands, if constantly cropped without manures,
may be exhausted with much greater rapidity than pastures, though
this depreciation ig much more gradual than with tillage lands.
There is no greater mistake than to suppose they will keep in
condition by taking off one annual crop only, and either pastur-
ing the aftermath or leaving it to decay on the ground. By re-
curring to the table of the ash of plants, it will be seen that the
analysis of hay there given shows over five per cent., while dried
clover yields from seven to nine per cent., of earthy matter.
Every particle of this is essential to the success of the plant, and
yet if the land produces at the rate of three tons per acre, they
are taken off to the amount of upwards of 300 pounds per an-
num. No soils but such as are periodically flooded with ennch-
ing waters, can long suffer such a drain with impunity. They
must be renewed with the proper manures, or barrenness will ensue.
Ashes, lime, bones and gypsum, (the latter especially to be ap-
plied to clovers, its good effects not being so marked on *he grasses, )
are essential to maintain fertility, and to insure the greatest pro-
duct, animal or vegetable manures must also be added. The
proper manner of applying these fertilizers is by scattering them
over tre surface when the grass is just commencing a vigorous
grewth in spring, or simultaneously with the first rains after
mowing. The growing vegetation soon buries them under its
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thick foliage, and the refreshing showers wash the soluble matters
into the roots; and even the gases that would otherwise escape,
are immediately absorbed by the dense leaves and stalks which
everywhere surround it. The loss of any kind of manure is
trifling, even in a state of active decomposition, when scattered
broadcast under such circumstances.

Pasturing Meadows.—There is no objection to feeding off
mzadows in early antumn, while the ground is dry and the sod
firm. The roots of the grass are rather benefited than injured
by the browsing and the land is improved by the droppings from
the cattle, and more particularly by sheep. But they should
never be pastured in spring. It is economy to purchase hay at
any price rather than to spring-pasture meadows.

RoratioN oN Grass Lanps.—Most soils admit of a profit-
able rotation or change of crops, and where this is the case, it is
generally better to allow grasses to make up one of the items in
this rotation. "'Where these are successfully grown in permanent,
meadows, this change or hreaking up is less to be sought on their
own account than for the other crops, which do better for having
a rich fresh turf to revel in. Thus, potatoes are sounder, better,
and yield more on turf than on old plowed ground; and the grain
crops are generally more certain and abundant than on other
lands. But there are many of the light soils which retain the
grasses only for a short time. These should be placed in a
rotation which never assigns more than two years to grass.

Time ror Currine GrAss.—This must depend on the kind
of grass. We have seen that timothy affords nearly double the
quantity of nutriment in seed that it does in its early flower, and
it is then much more relished by stock. Timothy, therefore,
should never be cut except when the seed is formed. The proper
time is when it is between the milk and dough state, and will
nearly ripen after cutting. Orchard grass, on the other hand,
although it possesses two-sevenths more nutritive value for hay
n the seed, yet as it is more tender and preferred by stock when
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cut in the flower, and as it continues to grow rapidly aftervards,
should be always cut at that time.

Curing Grass.—Many farmers do not consider the scorching
effects of our cloudless July suns, and the consequence is that
hay is too much dried in this country. Unless the crop be very
large, grass will generally cure sufficiently when exposed in the
swath for two days. When shook or stirred out, it should not
remain in this condition beyond the first day, as it will lose much
of its nutritive juices; nor should dew or rain be permitted to
fall upon it unless in cocks. It is better, after partially drying,
to expose it for three or four days in the cock. Hay should go
into the barn or stack, not crisp and dry, but slightly soft and
moist in its own juices, and as soon as properly cured place it
under cover.

THE MOWING MACHINE.

This wonderful improvement in the hay harvest is now in such
general use, and so widely distributed throughout the country,
that they need be only alluded to in recommending the use of
them on all lands where they can be worked; and the compe:
tition in the manufacture and sale of the various patterns is so
brisk that no farmer need be at a loss in his sclection. Happily,
‘in order to use the machine, the farmer has been compelled to
smooth his meadows by freeing them from stones and other ob-
structions, and rolling their surfaces—an improvement to the
product of the grass as well as to the facility of working them

THE HAY TEDDER, OR SPREADER.

When the crop is heavy, the labor of curing it has been greatly
facilitated and cheapened by the use of the different kinds of hay
tedder, or spreader, worked by horse power, lately invented ansl
brought into use. With light crops—a ton or so to the acre—it
is not so much needed; but with heavy crops, needing to be
turred over for drying, it is, at present prices for labor, indispen
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sable, The work can thus be done in fair weather in one-Lall
or one-quarter the time it would take by hand labor.

THE HORSE RAKE.

This implement is indispensable on all meadows where they car
be worked. There are various patterns of these, as the revolv.
ing flat rake, and the wheel sulky, or wire spring tooth imple-
ment, with a seat and hand governor for the driver, the latter
of which we prefer for rapid and easy work. They rake clean,
and enable the grass to be thrown into large windrows, where,
when raked partially green, it will cure equally well in dry
weather as when in cock. But if the weather be catching, it is
better to put it up in well rounded cocks.

THE HORSE HAY FORK.

This article has of late come in use wlere large hay harvests
are to be secured. There are several varieties, and most of them
good. They save a deal of severe hand labor, and much time
in storing the hay. The manner of their use is readily under-
stood and fully explained wherever the implement is to be pur-
chased.

The hay knife, for cutting down mows and stacks, and forks
for pitching, are too familiar to need remark, only that they be
of the best. A reference to the implement catalogues of our
manufacturers and dealers will supply all the information neces-
gary on these several matters.

THE CLOVERS,

Sometimes improperly called grasses, are botanically arranged
in the order, leguminose, under the same head with the bean,
pea, locust, vetches, etc. More than 160 species of clover have
been described by naturalists. Their properties and characteristics
are totally unlike the grasses, with which they agree only in
their contributing in a similar manner to the support of farm
stock There are many varieties cultivated abroad, but the
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atten.ion of farmers in this country has been limited to a very
few.

Tee CommoN ReD or NorruHerN CrLoOVER, (Trifotium
pratense,) a biennial, and occasionally on calcareous soils, a tri-
ennial, is the species most generally in use in the United States.
This is a hardy, easily cultivated variety, growing luxuriantly on
every properly drained soil of sufficient strength to afford it nutri-
went. It has numerous strong well developed stems, branching
outwardly and vertically from a single seed, and bearing broad
thick leaves which are surmounted by a large reddish purple
flower. By the aaalysis of Davy, the whole plant yields an
amount of nutritive matter fully equal to any other of the
clovers.

Mode of Cultivation.—Clover may be sown broadcast either
in August or September, but much better and surer early in the
spring, with most of the cereal grains, or the cultivated grasses;
or it may profitably constitute a crop by itself. The quantity of
seed required per acre depends on the kind of soil. On well pre:
pared loams, ten or twelve pounds of good seed will frequently
give a full covering to the land, while on clay twelve to sixteen
pounds are necessary per acre. When sown with the grasses,
four to six pounds on the first, and eight to twelve pounds on
the last soil will suffice. An additional amount of seed, as with
the grasses, will give a finer quality of hay in consequence of
multiplying the number of stalks; and for this purpose, as well as
to insure it on every spot of the field, it should always be liberally
sown. The covering, like that of grass seeds, should be of the
glightest kind; and when sown very early in the spring, or on
well pulverized grounds, and followed by rains, it will germinate
freely without harrowing. After the leaves are developed in tke
spring, an application of gypsum, on lands which are amenable
to its favorable action, shculd be made by sowing broadcast, at
the rate of one to three or four bushels per acre. The effect of
#his on clover is singulafly great, and it seems to be augmented
by applying itﬁci)‘n the leaves. This may perhaps be accounted
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for in the fact, that besides its other uses, gypsu n yielas a con
siderable proportion both cf its sulphuric acid and lime to the
plant, and thus constitutes a direct food. The influence of gyp-
sum is almost incredible in developing the clovers on fields where
they were hardly discernible before. This may be witnessed in
almost any soil where gypsum has any effect. By sowing a
quantity over the grass plat containing either the seeds or plants
of the clover, however thin or meager they may be, an imme-
diate and luxuriant growth distinguishes the spot which has
received it from all the surrounding field. Bones are invaluable
manure for the clovers. The table of the ashes shows the great
quantity of lime and phosphoric acid (the leading elements of
bones,) which the clovers contain in comparison with the rye
grass, which is a type of the other grasses. Thus the red clover
has about four times as much lime, twenty-six times as much
phosphoric acid, morg soda and sulphuric acid, and nearly twice
and a half as much potash as the grass. The white clover has
about four times the potash; the lucern nearly seven times the
lime, and fifty-two times the sulphuric acid contained in the grass.

Such are the various demands of plants and the necessity of
providing each Wi?:l its specific food. And hence the advantage
of cultivating a variety of grasses and clover on the same spot.
Bach, it is true, draws its nutriment from the same elements, but
in such unlike proportions that when they cease to yield adequate
support to one, the soil may still be rich in those which will give
luxuriant growth to others. Thus two or more of the forage
plants when growing together may each yield a large crop, swell-
ing the aggregate product far beyoud what would be realized in
the separate cultivation of either. This is one of the instances,
and it is sufficiently satisfactory, of tke utility of good husbandry
in the cultivation of the mixed grasses and forage,

Time for Cutting and Mode of Cuiring Clover.—Clover should
be cut after having fully blossomed and assumed a brownish hue.
By close cutting, more forage is secured and the clover afterward
springs up more rapidly and evenly. The swath, unless very
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heavy, ought never to be stirred open, but allowed to wilt vz the
top. It may then be carefully turned over, and when thus par
tially cured, placed in high slender cocks and remain till suffi-
ciently dry to remove into the barn. The clover may be housed
in 2 much greener state by spreading evenly over it in the mow
from ten to twenty quarts of salt per ton. A mixture of alternate
layers of dry grass hay, or straw with the clover, by absorbing
its juices, answers a better purpose, while it materially improves
the flavor of the straw for fodder.

After-management of Clover fields.—The second crop of clover
may be either saved for seed, mown, pastured, or turned under
for manure. As this is usually a biennial when allowed to ripen,
the stocks die off after the second year, unless its seeding has
been prevented, and the crop is only partially sustained by the
seed which may have germinated the second year from the first
sowing, or from such as has heen shed upon the surface from the
seed matured on the ground. The maximum benefit derivable
to the soil in the manure of the stubble and roots, is attained the
second year, as we have seen that the dried roots of the clover
at that time are in the proportion of fifty-six for every one hun-
dred pounds of clover hay produced from them in two years.
But the ground is then so full of the roots as to check further
accumulation. This then is the proper time for plowing up the
field and renewing again its accustomed round of crops. If de-
sirable, the clover may be imperfectly sustained on some soils for
a few years by the addition of gypsum, bone dust, ashes and other
manures, which will develop and mature the ripened seeds, but
the greater tenacity of other plants and grasses will soon reduce
it to a minor product in the field.

Tie above remarks apply to soils generally used in clover,
when intended for a rotation of crops. But the retention ot
red clover in upland permanent meadows is frequently surprising.
W e have known it, either with or without occasional top dressings
of manure, to hold in the ground with wonderful tenacity, quite
equal tc the timothy and other grasses with which the land ia
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more generally clothed. It does not appear in every year alike.
Some years little, or none of the clover will be seen; in other
years, it will make a considerable portion of the crop. It has
so proved in our own upland meadows. We have a home lot
which has never been plowed. It has for fifty years past been
occasionally top dressed with barn manures, and the red clover
in it has alternated more or less ever since we have known it.
The lot has always been mown for hay, and fed off during the
autumn afterwards.

It is of little use to expect clover as a permanent crop in wet
soils, or those subject to heave by the annual winter frosts. The
roots are long, penetrating deep in the ground, and the heaving
of the frost breaks off or draws out the roots, which destroys the
coming crop. We have seen a fresh clover lay so drawn out by
the previous winter frost as to be raked off in the spring, roots
and all, utterly worthless. Yet, when only partially drawn out,
the application of a heavy roller on the land early in the spring,
may so pack them down that a tolerable crop may be gathered.
In order to make sure crops of clover, wet lands should be under
drained. So, also, should those liable to be heaved by the winter
frosts.

Importance of the Clovers—The great value of the different
clovers as forage was well known to the ancients. They were
largely cultivated by the early Romans, and since that period they
have been extended throughout a large part of Europe. They
were not introduced into Great Britain till the sixteenth century,
but have since constituted a profitable branch of husbandry.
Their importance has long been acknowledged in the United
States. The nutritive matter, although relatively less than from
some of the grasses, is yet in the amount per acre, fully equal to the
average of any other forage crop which is produced at the same
expense, and, when properly cured, is a most valuable food foz
milk cows, calves and sheep. It is early and cheaply raised, it
is liable to few or no casualties or insect enemies in this country,
snd its long tap roots are vowerful auxiliaries in the division and
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mprovement of soils. Itsbroad, succulent leayes derive a large
portion of their nutriment from the atmosphere, and thus, while
it affords a product equal to the best grasses, it draws a large
part of it from the common store house of nature, without sub-
jecting the farmer to the expense of providing it in his manures.

1t is as a fertilizer, however, that it is so decidedly superior to
other crops. In addition to the advantages before enumerated,
tae facility and economy of its cultivation, the great amount
yielded, and lastlﬁr, the convenient form it offers for covering with
the plow, contribute to place it far above any other vegetable.
All the grains and roots do well after clover, and wheat,
especially, which follows it, is more generally free from disease
than when sown with any other manure. The introduction of
clover and lime in connection, has carried up the price of many
extensive tracts of land from $25 to $100 per acre, and has
enabled the occupant to raise large crops of wheat where he
could get only small crops of rye; and it has frequently
increased his crop of wheat three-fold where he had before
produced 1it.

It is a common observation of intelligent farmers, that they
are never at a loss to renovate such lands as will produce even
a moderate crop of clover. Poor clay lands not capable of bear-
ing it, have become so by sowing an early and late crop of oats
in the same season and feeding them off on the ground. Poor
sandy soils may be made to sustain clover with manure, ashes
and gypsum, combined with the free use of the roller. This
object is much facilitated by scattering dry straw over the surface,
which affords shade, increases the deposit of dew and prolongs
its effects. Whenever the period of clover-producing is attained,
the improvement of the soil may be pushed with a rapidity com-
mengsurate with the inclination and means of the owner. To
show the comparative estimate which many experienced farmers
place on red clover as a fertilizer, some years ago in passing the
road by a large distillery on the elevated bank of a creek running
nto the Scioto river, in Ohio, we saw the pens, in which a largae
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number of swine were fed from the “slops” of the distilled grain,
80 placed that the offal from them was thrown out and passed
down the declivity immediately into a stream below, to flow off
and enrich the drinking water of the good people inhabiting the
cities along the great rivers of Ohio and Mississippi. The
premises were owned by a large farmer, whose land surrounded
for a wide distance this waste-enduring process. He was on the
ground as we passed,—a robust, intelligent, well-to-do person
age—and we asked him why he did not build his pens so that
the manure could be removed and spread on the land, where it
would be so valuable to him? “Why, sir,” he replied, “it is of
no sort of consequence. I really cannot afford #t. One good
crop of clover, plowed in, is worth more to the land than ali the

hog manure I can haul on to it.” It may be so, thonght we,
but if the farm were our own, the manure should go on to it
notwithstanding,

Mr. George Geddes, living near Syracuse, N. Y., has stated
publicly that the farmers, including himself, in Lis vicinity, whose
farms are situated on the “Onondaga lime group,” and “Mar-
cellus Shales,” although they carefully save and use all the
manure made on their farms, would not draw barn manure a
mile, if it were given to them. They prefer clover, plowed in,
although they raise wheat largcly as well as other cereals, and
their land has heen constantly worked for more than seventy
years. How general this opinion and application may be, we do
not know; but it is at least fortunate that in many localities the
practice has been so successful. The hint may be possibly
adapted to very many, as yet, untried places.

Harvestine CLovER SEEp may be done generally after
taking off one crop, or pasturing the field till June, or at such
tinie as experience shows to be the proper one for leaving it to
mature a full crop of seed. Early mowing removes the first
weeds, and the second growth of the clover is so rapid as ta
smother them and prevent their seeding, and the clover is thus
saved cor.paratively clean. It is then mown and raked into very
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small cocks, and when dried at the top they are turned com-
pletely over without breaking, and as soon as thoroughly driea
they may be carried to the threshing floor and the seeds beaten
out with sticks, light flails, or much better, with a threshing
machine. An instrument with closely set teeth and drawn by a
horse, is sometimes used for collecting the clover heads from the
standing stalks from which the seed is afterwards separated. It
wanted for use on the farm, these heads are sometimes sown
without threshing. The calyx of the clovers is so firmly attached
to the seed as to be removed with difficulty, but if thrown into
a heap after threshing, and gently pressed together, a slight fer-
mentation takes place and the seed is afterwards readily cleaned.
A fan or clover machine may be used for cleaning the seed for
market. The produce is from three to six bushels per acre,
which is worth to the farmer from $5 to $8 per bushel of sixty
pounds.

SouTHERN CLOVER, (Trifolium medium,) is a smaller species
than the Trifolium pratense, and matures ten or fourteen days
earlier, and the soil best suited to it is nearly similar. It does
better on a light thin soil than the larger northern, and should be
sown thicker. Strong clay or rich loamy soils will produce much
hieavier crops of the larger kind. Experience alone will deter-
mine which of these kinds should be adopted under all the
circumstances of soil, fertility, etc.

Wuite CrEePING OLOVER, (Irifolium repens.)—There are
several varieties of white clover, all of which are hardy, nutritious
and self-propagating =~ Wherever they have once been, the
ground becomes filled with the seed, which spring up wheneve
an opportunity is afforded them for growth. They are peculinrly
partial to clay lands having a rich vegetable mold on the surface,
and. the addition of gypsum will at all times give them great
luxuriance. Their dwarf character renders them less fit for tlie
scythe than the red clovers, while the dense matted mass of
sweet rich food ever growing and ever abundant, makes thern

most valuable for pasture herbage.
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Tur YeLLow CLoVER, Hop TREFOIL OR SHAMROOK, (T¥ifo
lium procumbens,) like the white, is of spontaneous growth, very
hardy and prolific. It bears a yellow flower and black seeds. It
is one of those unostentatious plants, which though never sown
and little heeded, help to make up that useful variety which gives
value and permanence to our best pasture lands.

MANY OTHER OF THE MINUTE CLOVERS AND LEGUMINOSZE,
tHE WILD PEA, ETC, abound in our untilled lands, and add
much to the value of the forage, altho.gh their merits and even
their existence are scarcely known.

Cr1MSON OR ScARLET CLOVER, (Trifolium incarnatum,) is a
native of Italy, and much cultivated in France. It bears a long
head of bright scarlet flowers, and in Southern Europe is a profit-
able crop. Although it was introduced into this country many
years since, it has not hitherto commended itself to particular
attention as an object of agriculture.

LucerN, (Medicago sativa,) is one of the most productive
plants for forage ever cultivated. It was extensively cultivated
by the Greeks, and other nations of antiquity, for many centuries,
and it has been a prominent object of attention in Italy, Spain,
France, Holland and Flanders. Its relative value, as compared
with clover, (7. pratense,) is decidedly inferior, while its absolute
value per acre, is much greater. It was early introduced into this
country. Chancellor Livingston published his experiments with
it in 1791 to 1794, by which he estimates that he cut in one
geason, at tlie rate of six and one-fifth tons per acre in five cut-
tings, yielding a profit of over $35 anacre. It bears from three to
five crops per annum, containing from three to eight tons of hay.
Those who have cultivated it pronounce it hardy, and as capalle
of successful growth in this country as clover, but to reach the
highest product, it requires a richuess of soil, and carefulness of
cultivation, which would give an enormous produce to its more
humble rival. Our climate in the Northern aud Middle States 13
too cold for it.

Manner of Cultivation.—It must have a deep, dry, loamy soil,
ree from weeds, and well filled with manure. A suitable crop
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to precede it is corn or potatoes, heavily manured, and kept clean
Plow in the fall, and add forty bushels crushed bones per acre;
and early in April, harrow thoroughly, and sow in drills from one
to two and a half feet apart, at the rate of eight or ten pounds of
seed per acre.  Stir the ground and extirpate the weeds with the
cultivator or horse and hand hoe. It may be lightly cropped the
first year, and more freely the second, but it does not attair full
maturity till the third. The roots strike deep into the ground,
and being a perennial, it requires no renewal, except from the loss
of the plants by casualties. It should be cut before getting too
heavy, and cured like clover. Liquid manure is good for it, as
are also gypsum and ashes. Barn-yard maunure is occasionally
necessary, but to avoid weeds, it must be thoroughly fermented
o destroy all the seeds. It is sometimes sown broadcast, but
the rapid progress of weeds, grass, etc., in the soil will soon
extirpate it if they are suffered to grow; and there is no other
means of effectually eradicating them but by cultivating the
lucern in dtills) and the hoe and cultivator can then keep the
weeds in subjection. It is one of the most valuable plants for
solling. From the care and attention required, the cultivation
of lucern is properly limited to an advanced state of agriculture
and a dense population, where labor is cheap and products high.
In the neighborhood of large cities it may be advantageously
grown, and in all places where soiling 1s practiced.

SamN-rFoIN, (Hedysarum onobrychis,) the esparcette of the
French, is a native of the chalk soils of Hurope, and is adapted
only to strong calcareous lands. On such it is a valuable herb-
age, as the roots penetrate to a great depth and yleld large
burdens of nutritious fodder. Though often attempted, we are
Lot aware that it has been raised to any extent in this country.
Qur winters are too severe for it.

Bokuars or Swerr ScENTED CLOVER, (Melilotus major,)
is a tall, shrub-like plant, growing to the height of four to s'x
feet, with branches, whose extremities bear numerous small wlite
Howers of great fragrance. “When full grown it is too coarse for
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forage, but if thick and cut young it yields a profusion of green
or winter fodder. It should be sown in the spring with about
two pounds of seed per acre, in drills sixtcen to twenty inches
apart; it must be kept clear of weeds and cultivated Like lucern.
It requircs a rich, mellow, loamy soil. We are too cold for it,
also. There are some other Plants which might probably be
introduced into American husbandry for forage with decided
advantage. Among these is

SpuRrRyY, (Spergula arvensis.)—It is a hardy plant which grows
spontaneously in the Middle States. TIts chief merit consists in
its growing on soils too thin to bear clover. On such it can be
well used to bring them up to the clover bearing point, from
which they can be taken and carried forward much more rapidly
by the clovers. Van Voght says, ‘it is better than red or white
clover; the cows give more and better milk when fed on it, and
it improves the land in an extraordinary degree. If the land is
to lie several years in pasture, white clover must be sown with
it. 'When sown in the middle of April, it is ripe for pasture by
the end of May. If eaten off in June, the land is turned flat
and another crop is sown, which affords fine pasture in August
and September. This opcration is equivalent to a dressing of
ten loads of manure per acre. The blessing of spurry, the clover
of sandy lands, is incredible when rightly employed.” Three
crops can be grown upon land in one season, which if turned in
or fed on the ground, can be made a means of rapid improvement.

PASTURES.

It is too often the case, that pastures are neglected, and like
woodlands, are allowed to run to such vegetation as unassisted
nature may dictate. As a necessary consequence, their forage is
frequently meager and coarse, and incapable either in quantity or
quality of supportirg half the number of cattle in poor condition,
that might otherwisc be full fed from them. But if we consider
that pastures furnish most of the domestic stock with their only
food for seven months of the year at the North, and generally for
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fen months at the South, and many localities the gear round,
they may well be deemed worthy the particular attention of the
farmer.

Pastures ought to be properly divided; and it is perhaps a diff
cult point to determine between the advantage of small ranges,
and the expense and convenience of keeping up nunerous
divisions. The latter requires a large outlay on every farm, not
only for the first cost of material and annual repairs. bul from the
loss of land occupied by them; and they are farther objectionable
from their harboring weeds and vermin. Yet it is beneficial,
sometimes, to give animals a change of feed, and the grass comes
up evenlr and grows undisturbed, if the cattle be removed for a
while. There is a further advantage in being able to favor some
particular individuals or classes of animals. Thus, fattening
stock, milk cows, and working animals, ought to have the best
feed; then young stock; while sheep will thrive on shorter feed
than either, and greedily consume most plants which the others
reject. By this means a field will be thoroughly cleansed of all
plants which animals will eat, and the remainder should be extir-
pated. The same care should be taken to prevent the propagation
of weeds in pastures as in other ficlds. Many of these, mullen,
thistle, and the like, multiply prodigiously from sufferance, and
if unchecked will soon overspread the farm.

Every pasture should, if possible, be provided with running
water and shade trees, or other ample protection against a sum-
mer’s sun. The last can at all times be secured by a few boards
supported on a light, temporary frame. Excess.v2 heat exhausts
and sometimes sickens animals, and consequently it materially
diminishes the effects of food in promoting their secretion of milk,
the growth of wool, flesh, etc. Pastures ought to be protected
against poaching, or treading up in the spring or late in the
autumn. All grounds, immediately after long and late rains in
the fall, or the winter’s frosts, are liable to this when exposed to
the hoofs of cattle, particularly clay lands and such as have been
recently seeded. On late, and off early, is a good 1ule to be
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adopted Mor spring and fall pasturing. Wherever .he grasses
disappear, fresh seeds should be added and harrowed in; mosses
should be destroyed; they should be properly drain:d, and every
attention paid to them that is bestowed on the mowing lands,
except that they seldom require manures. But ashes, gypsum,
lime, etc., may frequently be applied to them with great prsfit.
Pastures should take their course in rotation when they get bare
of choice herbage or full of weeds, and it is possible to break them
up advantageously. Though many choice, natural forage plants
may thus be destroyed, yet if again turned into grass at the
proper period, and they are sown with a plentiful stock of
assorted grass seeds on a rich and well prepared surface, they
will soon place themselves in a productive state.

In natural grass lands, which have a good natural, or even
an artificial drainage, pastures should very rarely, or never be
broken up. The older they are, the better, as a rule. They
become filled with a large varlety of grasses, all nutritious and
valuable in their seasons, and when once broken up, it will take
many years, cven if well re-seeded, to firmly establish them
again. There are pastures in the old grazing and dairy districts
of England that have not been plowed for centuries, and are still
better than new ones. In many portions of this country, such
is also the case.

The treatment of pastures must, of necessity, differ largely in
various parts of our country, depending upon the surface of the
land, the passage of large rivers with wide interval, or bottom
land, the kind of stock to which they are devoted, the density
or sparseness of the population inhabiting them, and the circum-
stances and habits of the people.

We are not partial to small enclosures of any kind, either for
cultivated crops, or those devoted to pasturage alone. Yet
small farms must have smaller ficlds than large ones, where stock
run out in the grazing season. Fencing is expensive; therefore
the less of 1t the better. Road fences, particularly in districts
where cattle are permitted to run at large on the highways, must
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ke both high and strong; and so must fences in the divisions of
farm fields where horses, mules, and steers, or oxen sre largely
pastured. It is still a divided question as to the benc4t of fre-
quently changing pastures for stock.

As we increase in population, and land becomes more valu
able, “soling,” as in Europe, and now to some extent in Amer
wa, must oecorae a part of our farm system, and the various
economies connected with it a subject for study a.d practice with
all who intend turning their acres to the best advantage.

SO1LING.

In our American elimate, subjeet as we are to more or less
extended periods of drought duoring the smmmer, the soiling of
dairy eows is altogether important. When pasturage is short,
the inercased exereise of the cow in obtaining her seanty food
euts off her flow of milk, for her system and bodily vigor must
first be supported. A profitable dairy eow usually is, and al-
ways should be of lymphatie temperament —quiet, loving rest,
and needing no inore exercise than to keep her in healthful
eondition. Consequently, soiling, when the pastures fall short,
should always be supplied. For the best foods in this appli-
eation we name, first in the season, fall sowed rye, cut just
before heading out; second, orehard grass and red elover;
third, millet or Hungarian grass, if suffieiently grown ; fourth,
sowed Indian eorn or amber sorghnm, the latter far superior to
corn, very sweet, succulent, and throwing up a rapidly sueceed-
ing growth throughout the season. The rye, grasses, clover,
and millet or Hungarian grass should be fed in mangers under
shelter, or in the stables. The Indian eorn or sorghum, if long
in growth, should be seattered on a grass sod, as from its
length the cows will throw it out of the mangers, tramp on,
and waste it. All these are better if eut a day or two in ad-
vanee of feeding, and partially wilted. Thus the eows have
plenty of rest, lie down and ehew their cuds, and give an abun-
dant flow of milk, the perfection of dairy abundanee and profit.



CHAPTER VII.
GRAIN AND ITS CULTIVATION

WHEAT, (TRITICUM.)

Tais i3 one of the most important and most generally cults.
vated of the cereal grains, (or grasses as they are botanically
termed, ) though both rice, and maize or Indian corn, contribute
to the support of a larger population. It is found in every lati-
tude excepting those which approach too nearly to the poles or
equator, but it can be profitably raised only within such as are
strictly denominated temperate. Linnzus describes only six
varieties, but later botanists enumerate about thirty, while of the
sub-varieties there are several hundred. The only division neces.
sary for our present purpose is of the winter wheat, (Zriticum
hyburnum,) and spring or summer wheat, ( Triticum estivum.)
The former requires the action of frost to bring it to full maturity
and is sown in autumn Germination before exposure to the
frost, does not, however, seem absolutely essential to its success,
as fine crops have been raised from seed after having been satu-
rated with water and frozen for some weeks, and sown early i
spring. It has also been successfully raised when sowed early in
the season and while the frost yet occupied the ground. Spring
and winter wheat may be changed from one to the other by sow-
ing at the proper time through successive seasons, and without
material injury to their character. The winter grain is by far
the most productive, the straw is stouter, the head more erect and
full, the grain plumper and heavier, and the price it bears in
market from ten to twenty five per cent. higher than that of



GRAIN AND ITS CULTIVATION, 143

gpring wheat. This difference of price depends rather on the
appearance of the flour and its greater whiteness, than on any
mtrinsic deficiency in its substantial qualities. The analysis of
Davy gave in 100 parts, of

Insoluble
Gluten. Starch. matter.
Spring wheat o1 1804, 24 70 6
Best Sicilian winter wheat, 21 4 b
Gnod English winter wheat of 1803, 19 (i 4
Blighted wheat of 1804, i3 53 A

This analysis gives the greatest nutritive value to the spring
wheat, as the gluten constitutes the most important element in
flour, resembling so nearly as it does animalized matter. It will
also be noticed that the Silician yields about two per cent. more
gluten than the English, which enables the flour to absorb ani
retain a much larger proportion of water when made into bread.
This is what is termed by the bakers, strength; and when gluten
is present in large proportions, other qualities being equal, it adds
materially to the value of flour. American wheat also contains
more gluten than English, and that from the Southern States stil{
more than that from the Northern. An eminent baker of London
says American flour will absorb from eight to fourteen per cent.
more of its own weight of water when manufactured into bread
or biscuit than their own; and anqther good authority asserts,
that while fourteen pounds of American flour will make twenty-
one and a half pounds of bread, the same quantity of English
flour will make only eighteen and a half pounds. As a general
rule, the dryer or hotter the climate in which the grain is raised,
the greater is the evaporation and the more condensed is the
farina of the grain, and' consequently the more moisture it is
capable of absorbing when again exposed to it ~ Certain varieties
of wheat possess this quality in a higher degree than others.
Some manures and some soils also give a difference with the
game seed, but for ordinary consumption, the market value (vhich
is the great consideration with the farmer,) is highest for such
wheat as gives the largest quantity of bright flour, with a due
proportion of gluten. Other prominent differences exist among
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the leading cultivated varieties of wheat, such as the bearded,
and bald or beardless, the white and red chaff, those having large
and strong stalks, or a greater or a less tendency to tiller, or to
send out new stems, etc., etc. There is great room for selection
iu the several varieties, to adapt them to the different soils, situ-
ations, and climate for which they are designed.

PrEPARATION OF THE LiAND FOR SowiNg.— W heat is partial
to a well prepared clay or heavy loam, and this is improved
when it contains either naturally or artificially a large proportion
of lime. Many light, and all marly or calcareous soils, if in
proper condition, will give a good yield of wheat. Lime is an
important aid to the full and certain growth of wheat, checking
its exhuberance of straw and its liability to rust, and steadily
aiding to fill out the grain. A rich mellow turf or clover lay is
a good bed for it; or land which has been well manured and
cleanly cultivated with roots or corn the preceding season. Fresh
barn-yard manure applied directly to the wheat crop, is objec-
tionable, not only from its containing many foreign seeus, but
from its tendency to excite a rapid growth of weak straw, thus
causing the grain both to lodge and rust. The same oljection
lies against sowing it on rich alluvial sr vegetable soils; and in
each, the addition of lime or ashes, or both, will corrcet these
evils. A dressing of charcoal has in many instances been found
an adeyuate preventive - and so beneficial has it proved in France
that it has been extensively introduced there for the wheat crop
A successful example of uninterrupted cropping with wheat
through several years, has been furnished by a Maryland farmer,
who used fresh barn-yard manure with lime. But this is an ex-
ception, not a rule, and it will be found that profitable cultivation
requires that wheat should take its place in a proper rotation.
The great proportion of silica in the straw of cereal gralis,
(umountlng In wheat, barley, oats and rye, to about four fifths of
the total of ash from the grain and straw,) shows the necessity
of having ample provision made for it in the soil in a form sus-
cepiible of ready assimilation by the plant. This 1s afforded
both by ashes, and from the action of }ime upon the svil,
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Depth of soil is also indispe 1sable to large crops. The wheat
piant has two sets of roots: the first springing from the seed and
penetrating downwards, while the second push themselves later-
aily near the surface of the ground from the first joint. They
are thus enabled to extract their food from every part of the soil,
and the product will be found to be in the ratio of its extent and
fertility. Under draining and subsoil plowing contribute greatly
to the increase of crops, and it is essential that any surface water
be entirely removed. Wheat on heavy clay lands is peculiarly
liable to winter kill unless they are well drained. This is owing
to successive freezing and thawing, by which the roots are broken
or thrown out. When this is done to a degree that will materi
ally diminish the crop, the naked spots may be sown with spring
wheat. Any considerable portion of the latter will lessen the
7alue for sale, hut it is equally good for domestic use. The land
ghould be duly prepared for the reception of the seed by early
and thorough plowing; clod crushing, rolling and harrowing, if
necessary.

SELECTION AND PREPARATION OF SEED.—Many persorns
select their seed by casting orthrowing the grain to some distance
on the floor, using only such as reaches the farthest. Thisis a
summary way of selecting the heaviest, plumpest grain, which,
if Sprengel’s theory be correct, is attended with no advantage
beyond that of separating it from the lighter seed of chess or weede.
It is certain that the utmost care should be taken in removing
everything from it but pure wheat, and this should be exclu
sively of the kind required. When wheat is not thoroughly
cleaned by casting, a sieve or riddle should be used, or it shoula
even be picked over by hand, rather than sow anything but the
pure seed. Previous to sowing, a strong brine should be made
of salt and soft water, and in this the grain should be washed for
five minutes, taking care to skim off all light and foreign seeds.
If the grain be smutty, this washing should be repeated in
another clean brine, when it may be taken out ani intimately
mixed with one-twelfth its bulk of fresh pulverized juicklime.

(f
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This kills all smut, cleans out weeds from the grain, and ensures
early, rapid growth. When the seed is not smutty, it may be
prepared by soaking or sprinkling it with stale urine and after-
wards mix with the lime; and if well done this also will prevent
smut, though the first is most certain. (See ‘“varieties of seed
following, for further directions.)

QUANTITY OF SEED AND TIME OF SowiNg.—On well pulver
ized, ordinary wheat soils, about five pecks of seed is sown to
the acre, while rough land, clay soils, and such as are very fertile,
require from six to eight. In Maryland, but three pecks are
frequently sown to the acre, and some of the best crops have
been raised from only two pecks of seed on a finely pulverized
soil. It takes more seed when full and plump than when
shrunken, as there may be nearly two of the latter to one of the
former in the same measure. A difference is to be observed
according to the kind of wheat, some needing more than others,
A larger quantity of seed produces an earlier growth of lighter
straw and head, but does not usually increase the aggregate crop.
There is always a tendency in wheat and most of the cereal
grasses, to tiller or send out new shoots for future stalks. This
is a law of these plants, which compels them to make the greatest
effort to cover the whole ground, and sometimes a single seed
will throw out more than a hundred stalks. In early sowing,
the wheat tillers in the autumn; in late sowing, this is done in
part only till the ensuing spring. Thick sowing is a substitute
for tillering to the extent that would otherwise be induced, and
is equivalent to earlier sowing of a smaller quantity. The time
for sowing in our Northern States is from the tenth to twentieth
of September. If sown earlier, it is liable to attack from the
Hessian fly, and if later, it does not have time to root as well,
an1is in more danger of being thrown out by the frost or of
winter killing. Late sowing is also more subject to rust the fol-
lowing season from its later ripening.

SowiNG.—When the ground has been well mellowed, the seed
may be sown either broadcast or in drills—but drilling is much
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the better way, by distributing the seed more evenly, as well ag
by a considerable saving in the quantity of seed—and thoroughly
harrowed in. Rolling is a good practice, as it presses the earth
closely upon the seed and facilitates germination, and as soon as
the seed is covered, the water furrows should be cleaned out, and
again late in autumn and early in the following spring. In
Northiern Europe it has been found a preventive against winter
killing on strong clays, to sow the wheat in the bottom of each
furrow, six inches deep, and cover it with the succeeding one.
The wleat thus planted, comes up as soon as on the fields sown
broadcast and harrowed, grows more vigorously, withstands the
winters and produces large crops. Lightly plowing in wheat is,
perhaps, under any circumstances, better than harrowing, as the
wheat is thereby all buried, and at a more suitable depth than
can be done by the harrow. The best drills now in use cover
the seeds sufficiently for protection. The roughness of the fur-
rows, when left without harrowing, is advantageous in heavy or
clay lands, and only injurious in light or sandy.

ArteEr CuLTUrRE.—Harrowing in the spring by loosening the
soil, adds to the growth of the crop, and the loss of the few
plants is much more than compensated by the rapid tillering and
vigor of those which remain. Sowing in drills and hoeing
between them is much practiced in FKurope. The additional
amount thus frequently raised would seem to justify the adoption
of this mode of cultivation in this country; and it should at least
be done so far as to give it a fair trial. On light soils, rolling
the wheat both in fall and spring is highly advantageous. When
the growth is luxuriant, decided benefit has attended feeding off
the wheat on the field in the fall or spring, taking care to permit
the animals to go on only when the ground is firm. This, how-
ever, should be caut'ously done, and then only by light animals,
as calves, or sheep.

TxEMIES OF WHEAT.—These are numerous. It is subject to
the attack of the Hessian fly if sown too early in the fall, and
again the ensuing spring. there being two annual swarms of the
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fly, early in May and September. When thus invaded, harrow:
ing or rolling, by which the maggots or flies are displaced or
driven off is the only remedy of much avail. Occasionally other
flies, and sometimes the wheat worm, or “midge,” commit great
depredations. There is no effectual remedy known against any
of these marauders, beyond rolling, brushing, and harrowing.
Dusting the grain with lime, ashes, and soot, have been fre-
guently tried, as have also the sprinkling them with urine, diluted
acids, etc.; and also by fumigating them in the evening when the
smoke creeps along through the standing grain. For this last
purpose a smoldering heap of damp brush, weeds, or chips, is
placed on the windward side of the field, and its efficacy may be
increased by the addition of brimstone. Whenever obnoxious
to these attacks, the only safety is to place the crop in the best
condition to withstand them, by hastening its growth, and by the
propagation of the most hardy varieties. An application of
unleached ashes in damp weather will sometimes diminish the
ravages of worms at the root. Quicklime has the same effect
on all insects with which it comes in contact, but it should be
carefully applied to avoid injury to the plants.

These insect enemies come and go, in occasional, as well as in
consecutive years, remaining shorter, or longer, as circumstances
may happen. They are, no doubt, migratory over the land. In
some parts of the country the Hessian fly, by its permanence of
occupation, has actually driven wheat-growing out, altogether,
when it would depart for a long term of years, and the grain
again be grown. So, also, with that pestilent little wretch,
the “midge,” which, of late years, now we trust happily passed
by, has been so destructive to the winter wheat of our Northern
States. During these years—some six or eight in succession—the
farmers were driven to the growth of spring wheat, which is never,
or but seldom attacked by the midge. About the year 1862, the
midge waned in its ravages in Western New York, and has since
tiearly, or quite left us. 1In that year we had upwards of one
hundred acres of wheat oo the ground, the most of it of spring
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varieties. It had a good growth, and promised well; lmt when
headed out, and in bloom, a little brown insect, about half the
size and nearly the color of the common apple-tree, or bark louse,
appeared upon the heads, effectually covering them so that the
fields fairly looked brown—hundreds of them, almost, on a single
head—but no signs of midge. We all supposed the crop was
doomed; but on examination, the louse only worked on the out-
sude husk of the kernel, and when harvest time came, it gradually
dlsappeared It scared us terribly, but did but little, if any actual
harm. We had a good crop of sound, perfect grain. "We never
saw the insect on our grain before, nor have we seen it since.
Yet the creature infested the country for a wide distance around
us the same year. If any skeptic ever doubted the lice of Egypt,
and the Omnipotent power which so developed and multiplied
them in the days of the Israelitish bondage, a witness of the
sudden production of these myriads upon our grain fields, would
cure his infidelity at once.

Smut is a dark brown or blackish parasitic fungus, which grows
upon the head and destroys the grain. The only remedy for this,
is washing in two or three successive strong brines, and intimately
mixing and coating the seed with quicklime.

Rust affects the straw of wheat while the grain is forming, and
before it is fully matured. It is almost always present.in the field,
but is not extensively injurious, except in muggy (close, showery
and hot) weather. The straw then bursts from the exuberance
of the sap, which is seen to exude, and a crust of iron-colored
rust is formed in longitudinal ridges on the stalk. It is generally
conceded that this rust is a fungus or minute parasitic plant,
which subsists on the sap; but whether it be the cause or conse-
quence of this exudation is not fully determined. There is no
remedy for this when it appears, and tlie only mitigation of its
effects, is to cut and harvest the grain at once. The straw .n this
case will be saved, and frequently a tolerable crop of grain which
partially matures after cutting; while if suffered to stand, botk
straw and grain will be almost totally lost. The ozly prevent.
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ives experience has hitherto found, are the sclection of harly
varieties of grain which partially resist the effects of rust; sowing
on elevated lands where the air has a free circulation; the abund-
ant use of saline manures, salt, lime, gypsum, and charcoal; the
absence of recent animal manures; and early sowing which
matures the plant before the disease commences its attack.

HarveEstiNng.—The grain should be cut immediately after the
lower part of the stalk becomes yellow, while the grain is yet in
the dough state, and is easily compressible between the thumb
and finger. Repeated experiments have demonstrated that wheat
cut then, will yield more in measure, of heavier weight, and a
larger quantity of sweet, w.ite flour. If early cut, a longer time
is required for curing before threshing or storing.

Except in small fields, the cereal grain harvests are now usually
cut by the horse reapers, unless when its lodging, from overgrowth
or storms, which is not often the case, requires the use of the
cradle or scythe. As good reapers are so widely distributed,
we only suggest to the farmer to be sure and obtain a good

article, and when secured, make proper use, and take good care
of it, always housing it when not at work.

THRESHING is usually done among extensive farmers, with
gome one of the large horse machines taken into the field. The
use of machines enables the farmer to raise some of the choicest
kinds of grain, whose propagation was limited before their intro-
duction, by the great difficulty of separating the grain from the
head. He can also push his wheat into the market at once if the
price is high, which is frequently the case immediately after har-
vest; and they save all expense and trouble of moving, storing,
loss from shelling, and vermin, interest, insurance, etc. For the
moderate farmer, 2 small, single or double horse machine, or Land
threshing in winter, where there is leisure for it, is more econouni-
cal than the six or eight horse thresher.

The use of the threshing machine, when not properly manned
and attended to, is followed with great loss of grain and szormous
waste of straw, particularly in employing itinerant threshers, whe
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g0 about the country to do the work. The machine should be a
good one, perfect in all its parts, do its work well, and not liable
to get out of order. Plenty of room should be given to feed it,
to measure and bag, or carry away the grain, and dispose of the
straw, which should be well and securely stacked at the time.
No farmer can afford to throw away his straw, or leave it to
be trodden down by cattle running over it in the field, or blown
about and wasted by storms. Iu the winter season, if bright and
clean, it is valuable as coarse fodder for young, or store stock, and
as bedding for any stock in stables, or sheds, where it may be
conveniently worked into manure. No matter how rich the land,
manure on some part of it will be wanted. Steam threshers are
now considerably used in our country, with decided success over
horse-power machines. The sooner they bccome thoroughly
introduced, the less waste and trouble in sccuring our grain.
Mowing OR STacKING.— W hen stored in the straw, the grain
should be so placed as to prevent heating or molding. This can
ouly be avoided, unless very dry before carrying into the barn,
by laying it on scaffolds where there is a free circulation of air
around and partially through it. If placed in a stack, it should
be well elevated from the ground; and if the stacks are large, a
chimney of lattice or open work should be left from the bottom,
running through the center to the top; or a large bundle may be
kept at the surface in the center, and drawn upwards as the stack
rises, thus leaving an opening from'the bottom to the roof. Addi-
tional security would be afforded by similar openings horizontally,
at suitable intervals, so as to admit the air from one side to the
other. Mice and rats may be avoided by laying the foundation
-f the stack on posts or stones, elevated beyond tleir reach, and
covered at the top with projecting caps. Weevils sometimes
affect the grain after storing. These may be almost, if not wholly
prevented, by thorough cleanliness of the premises where the
grain is stored. It is much better, however, where barns are
provided, or barracks made, to at once put it under shelter, and
thresh it out at leisure when the hrrry of the harvest is over.
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The straw and chaff of wheat should never be wasted  This
is the most nutritious of the cereal straws, and yields good fodder
to cattle in time of scarcity, and is always valuable for this object
when cut and mixed with meal or roots; and particularly when
early harvested and well cured. Turnips and straw are the orly
food of half the cattle and most of the sheep throughout Great
Britain, and nowhere do they thrive more, or better remuzerate
their owners, than in that country. It is of great use also as
bedding for cattle, and as an absorbent of animal and liquid
manures. It furnishes in itself the best manure for succeeding
grain crops; containing large proportious of the salts or ash
required. When threshed on the field, and not wanted for cattle,
it should be scattered over the ground, and either plowed in or
‘suffered to decay on the surface.

VArieTieEs oF SEED.—Much depends on the proper selection
of seed. Some soils are peculiarly adapted to wheat growing,
and on these should be sown the finest varieties, which are gen
erally of a more delicate character. Wheat, on other soils, 1s
liable to many casualties, and on such, only the hardier kinds
ghould be propagated. Careful and repeated experiments with
different varieties of seeds, on each field, or on those which are
similar, will alone determine their adaptation to the soil. There
are several choice varieties of winter wheat in cultivation in the
United States, some of which stand higher in one, and some’ in
another section. Some in high repute abroad, have been intro
duced into this country and proved to be valuable acquisitions,
while others have been found on trial, decidedly inferior to many
of the long adopted varieties. KExperiment alone will enable the
farmer to decide as to their value for his own grounds, howe rar
high they may stand elsewhere. When of a fine quality, ard
found to produce well on any given soils, their place shculd not
be usurped by others till repeated trials have shown thel. superi-
ority, either in yield or quality. But when the acclimated grain
is inferior otlier seed from remote distances, even if no better in
quality, may properly be substituted for it, as a decided henefit
has heen found to follow an exchange.
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Wheat, and nearly all seeds, are found to be more productive
when taken from a soil inferior to the one intended for sowing;
and it is claimed that what is produced both in a warmer and
colder climate will mature earlier. It is not essential that the
fullest, héaviest grain be sown. Sprengel affirms that seed some-
what shrunken is more certain to give a good yield than the
choicest seed; and numerous trials would seem to favor this con-
clusion. The grain designed for seed should be well ripened
before harvesting. From the ever varying character of the dif
ferent kinds of seed, their superiority at one time and on one
locality, and their inferiority at other times and in other situa-
tions, 1t seems almost superfluous to give a particular enumeration
of the present most popular kinds. A brief mention of such
only as stand high in public favor in this country, with some
of their most striking peculiarities, is all that our limits will
admit.

The improved Flint is extensively cultivated in the fine wheat
growing country of Western New York, where it was introduced
in 1822. It is hardy, and withstands the winters remarkably
well. A striking improvement in the strength of its straw has
been observed, which at first inclined to lodge, but it is now erect
and firm till fully ripened. The heads are also fuller and longer
than when first introduced; the berry is plump and white, yield-
ing a large proportion of choice flour; and it is retained in the
head with great tenacity, which is a decided advantage for
economy in harvesting, where threshing machines are substituted
for the flail.

The old Genesee Red-chaff is a bald, white wheat, first cnlti.
vated in the same region in 1798, and for a long time it was the
decided favorite. Since 1820, however, it has been very subjcct
to rust and blast, but when circumstances are favorable it is still
found to be highly productive. Its transfer to other localities,
may therefore be attended with great success.

The White May of Virginia was a choice variety and exten-
avely raised in the neighborhood of the Chesapeake bay in

>
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1800, but is now nearly extinct there. It has been cultivated
in New York many years, is a good bearer, and very heavy;
weighing frequently sixty-six pounds per bushel, and ripens early,
by which it escapes rust.

The Wheatland red is a new variety, discovered and propa-
gated by General Harmon, of Monroe county, N. Y. 1tis keid
in high estimation, as it produces well and ripens early.

The Kentucky white bearded, Hutchinson or Canadian flint,
is very popular in Western New York, where it has been rapidly
disseminated since its first introduction some twelve years since.
It is hardy, a good yielder, with a short, plump berry, weighing
sixty-four pounds per bushel. It requires thicker sowing (about
25 per cent. more seed) than the improved flint, as it does not
tiller as well, and unlike that, it shells easily, wasting much unless
cut quite early.

The English Velvet-beard, or Crate Wheat, has a coarse straw,
large heads, a good berry of a reddish hue, and is well adapted
to the rich alluvial bottom lands, where its firm straw prevents
its lodging. Tt is a fair yielder and tolerably hardy, but its long
beard is a great objection to its introduction on such lands as are
suited to the finer kinds.

The Yorkshire or English Flint, or Soules Wheat, has been
some time introduced, and is similar in its leading features to the
old Genesee.

The white Provence is a new and favorite variety, but its slen-
der stalk frequentiy subjects it to lodging. It is only suited to
the finest calcareous wheat soils.

The Blue-stem has been raised with great success in Union,
Pa., where it resisted smut and rust when all other kinds in the
vicinity were affected by it. It is grown in Western New York.

The Mediterranean is a coarse wheat with a thick skin, yield-
ing a dark fiour. Tt resists rust and the fly, is a good bearer, and
may be profitably grown where other choice kinds fail.

The Egyptian, Smyrna, Reed, Many-spiked, or Wild Goose
Wheat, is also a hardy variety, with a thick, heavy straw, which
prevents its lodging.
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New varieties, as the Dieh], midge-proof, amber, and other
new sorts have since been introduced, and will almost every vear
be brought among us, all which may be tested and remain, or be
discarded, as their merits may determine.

PRODUCTION OF NEW VARIETIES OF W HEAT.—Besides intro-
d1cing valuable kinds from abroad, and the improvement by
careful cultivation of such as we now have, new varieties may
be secured by hybridizing or crossing. This is done by impreg-
nating the female organs of the flowers on one plant, by the
pollen from the male organ of anotlier. The progeny sometimes
materially differs from both parents, and occasionally partakes ot
the leading qualities of each. Among those thus produced, some
may be found of peculiar excellence and worthy of supplanting
others wlhose value is declining. The effect of this crossing is
striking in the ear of maize,where the red and white, the blue
and yellow kernels are seen to blend in singular confusion over
the whole ear, each differing, too, in size, shape, and general
qualities. Observation will sonietimes detect a new variety of
wheat in the field, self hybridized, the result of an accidental
cross. If this has superior merit, it should be carefully secured
and planted in a bed by itself for future seed.

Propagation may be extended with incredible rapidity by
dividing the plant. The English Philosophical Transactions give
the result of a trial made by planting a single grain on the second
of June; on the eighth of August it was taken up and separated
into eighteen parts and each planted by itself. These were sub-
divided and planted between the fifteenth of September and the
fifteenth of October, and again the following spring. From this
careful attention in a fertile soil, five hundred plants were ¢b-
tained, some containing one hundred stalks, bearing heads of a
large size; and the total produce within the year was 386,840
grains from the single one planted.

SpriNG WaEAT.—This requires a soil similar to that of win-
ter grain, but it should be of a quick and kindly character, as it
has a muck sherter time to mature. The ground shovld be well
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pulverized and fertile. The best crops are raised on land that
has been plowed in the fall, and sown without additional plowing,
taking care to harrow in thoroughly. When pianted early the
wheat rarcly suffers from the fly, as it attains a size and vigor
beyond the reach of injury Lefore it appears. In certain locali-
ties where the fly abounds and the wheat has not been early
sown, it is found necessary to keep back the young plants till the
disappearance of the fly. Large crops have been obtained under
favorable circumstances, when sown as late as the twentieth of
May.

V arieries.—The Black Sen Wheat is one of the most popu-
Jar kinds at present cultivated. Of this, there are two varieties, the
red and the white chaff, both of which are bearded. The former
is generally preferred. This wheat has yielded very profitable
crops. The Siberian is a valuable wheat, and has been much
raised in this country. It produces a full, fine grain, is hardy
and a good bearer. The Italian has been much cultivated, and
held in high estimation, but it is now generally giving place to
the preceding where each has been tried. There are some varie-
ties of clud wheat successfully grown in the Western States and
Canada, which may be sub-varieties of some of the kinds already
mentioned.

There are still other varieties which bear well and are toler-
ably hardy. Excellent spring grain has been produced by early
sowing from choice winter wheat, which has retained most of thé
characteristics of the original under its new summer culture. In
large sections of this country, wheat has been seriously injured
by winter killing and other casualties, and wherever these prevail
and the soil is suited to it, summer wheat may be advantageously
introduced. A proper attention to the selection of seed and tne
preparation of the soil, will generally insure a profitable return.
If its market value is not as high, it may at least afford all that
the farmer and his laborers require; and he will generally find,
if not in a wheat growing region, that he can dispose of his sur-
plus crop among his neighbors be sre the next harvest comes
ronud, and at satisfactory prices.
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RYE, (SECALE SEREALE,)

Is extensively cultivated in the North-eastern and Middle
Atlantic States. It is grown on the light lands of Ohin, Micki-
gan, ana other Western States, and as the supporting elements
of wheat become exhausted in the soil of the rich agricultural
States of the West, it will take its place in a great measure on
their lighter soils. Most of the Kastern and Atlantic States
when first subjected to cultivation, produced wheat; but where
lime did not exist in the soil the wheat crop soon failed, and it
has gradually receded from the Atlantic border, except in marly
or calcareous soils, or those that were reclaimed by a plentiful
addition of lime, rye almost universally succeeding it. But the
liberal use of lime, with the agricultural improvements of the
present day, are regaining for wheat much of itsancient territory.

Rye resembles wheat in its bread-making properties, and for
this purpose is only second to it in those countries where it is
cultivated. There is a peculiar aroma attached to the husk of
the grain, which is not fouud in the finely bolted flour. The
grain when ground and unbolted is much used in the New Eng-
land States for mixing into loaves with scalded Indian meal ; it is
then baked for a long time, and is known as rye and Indian or
brown bread. This possesses a sweetness and flavor peculiar to
itself, which is doubtless owing in no small degree to the quality
above mentioned. Von Thaer says, * this substance appears to
facilitate digestion, and has a singularly strengthening, refreshing
and beneficial effect on the animal frame.” Rye is more hardy
than wheat, and is a substitute for it on those soils which will not
grow the latter grain with certainty and profit.

Qo1 AND CuLtivaTioN.—Neither strong clay or calcareous
lands are well suited to it. A rich sandy loam is the natural soil
for rye, though it grows freely on light sands and gravels whick
refuse to produce either wheat, barley or oats. Loamy se’ls that
are too rich for wheat, and on which it almost invariably lodges,
will frequently raise an excellent crop of rye, its stronger stem
snabling it to sustain itsell under 1ts luxuriant growth.
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Tux PREPARATION OF THE SoIL FOR RyE is similar to that
for wheat; and it may be advantageously sown upon a rich old
turf or clover lay, orafter corn or roots where the land has been
well manured and thoroughly cleansed from weeds. There is not
an equal necessity for using a brine-steep for rye as for wheat,
yet if allowed to remain a few hours in a weak solution of salt-
petre or some of the other salts, it promotes speedy germination
and subsequent growth.

Sowing.—There is but one species of rye, but to this cultiva-
tion has given two varieties, the spring and winter. Like wheat,
they are easily transformed into each other by sowing the winter
continually later through successive generations to change it into
spring grain, and the opposite for its re-conversion into winter
grain. The last should be sown from the twentieth of August
to the twentieth of September, the earliest requiring less seed,
as it has a longer time to tiller and fill up the ground. Five
pecks is the usual quantity sown, but it varies from one to two
bushels, according to the quality of the soil, the richest lands de-
manding most. It is a practice among many farmers to sow rye
among their standing corn ou light lands, hoeing or cultivating it
in and leaving the ground as level as possible. On such lands,
this is attended with several advantages, as it gives the grain an
early start, and a moist, sheltered position, at a time when drought
and a hot sun would check or prevent vegetation. As soon as
the corn is sufficiently matured, it should be cut up by the roots
and placed in compact shocks, or removed to one side of the field,
when the rye should be thoroughly rolled. When sown on a
fresh plowed field, it should be harrowed in before roling.

Great success has attended the turning in of green crops and
following the fresh plowing with instant sowing of the seed.
This brings it forward at once. No after cultivation is needed
except harrowing in spring and again rclling if the land is light,
botk of which are beneficial, for, though some of the stools may
be thus destroyed, the working of the ground assists the remain-
ing plants so as to leave a great advantage in favor of the practice.
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A iriend of the writer had occasion to plow some land 1o the
rpring, which joined a field of rye belonging to a neighbor. The
owner claimed damages for supposed injury by the team and
plow, which it was agreed should be assessed on examination
after harvesting, when it appeared that the damaged part was
the best of the whole field. An honest English yeoman received
several pounds from a liberal squire, for alleged injury to his
young grain from the trampling of horses and hounds in hot
chase after a fox; but at harvest he found the crop so much ben-
efited by the operation that he voluntarily returned the money.
If the rye is luxuriant, it may be fed both in the fall and spring.
Early cutting, as in wheat, produces more weight, larger measure,
and whiter flour. "What is intended for seed must, however, be
allowed to ripen fully on the ground.

Diskases.—Rye 1is subject to fewer casualties than wheat,
Ergot, or cockspur, frequently affects it. This fungus is discov-
ered not only on rye, but on other plants of the order gramine.
Several of these elongated, curved and brownish spurs appear on
a single head, and they are most frequent in hot, wet seasons.
They are poisonous both to man and beast, and when eaten freely
they have generated fatal epidemics in the community ; and ema-
ciation, debility and, in some cases, death to animals consuming
it.* The sloughing of the hoofs and horns of cattle has been
attributed to ergot in their grass and grain. Rust, like that
which affects the wheat crop, and owing probably to the same
causes, attacks rye. When this happens it should be cut and
harvested without delay.

Rye for Soiling is sometimes sown by those who wish late
forage in autumn and early in spring.  For this purpose it should
be sown at the rate of two to four bushels per acre. If ona
fertile soil and not too closely pastured, it will bear a good crop

* This may be donbted, although generally believed. We once knew a miller who
tended a country grist mill—a big, stout fellow—who didn’t believe much iu the
story, and, as a test of his want of faith, in its poisonous qualities, we saw him take
up mouthfuls of the ergot or cockspur grain, and eat and swallow it, withnut any
«ffoct on him whatever
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of grain; and, in some cases when too rank, early feeding wil
strengthen the stalk and increase the grain.

BARLEY, (HORDEUM,)

Is a grain of extensive cultivation and great value. Like
wheat and rye, it is both a winter and spring grain, though in
this country it is almost universally sown in the spring. There
are six varieties, differing in no essential points and all originating
from the same source. Loudon says, in choosing for seed, “the
best is that which is free from blackness at the tail, and is of a
pale lively yellow, intermixed with a bright whitish cast; and if
the rind be a little shrivelled so much the better, as it indicates
thin skin. The husk of thick-rinded harley is too stiff to shrink,
and will lie smooth and hollow even when the flour is shrunk
within. The necessity of a change of seed, from time to time,
for that grown in a different soil, is in no instance more evident
than in this grain, which otherwise becomes coarser every suc-
cessive year. But in this, as in all other grain, the utmost care
should be taken that the seed is full bodied.” Counter to this,
we never raised a Dbetter crop of barley than from seed so
shrunken by drought that we could not sell it to the maltsters for
any price. -

The principal varieties are the two and six rowed; the last
being preferred for hardiness and productiveness in Europe, and
the first generally cultivated in this country for the superior
fullness, and freedom from smut. There are numerous sub-varie-
ties, such as the Hudson Bay, which ripens very early and bears
abundantly; the Chevalier, and Providence, both accidental, of
which a single stalk was first discovered among others of the
ordinary kinds, and proving superior and of luxuriant growth,
they were widely propagated; the Peruvian, Egyptian, etc. New
varieties may be produced by crossing, as with wheat.

So1L.—Barley requires a lighter soil than will grow good wheat,
and a heavier than will grow tolerable rye; but in all cases it
must be one that is well dramned. A mellow, rich loam, ranging
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between light sand or gravel, and heavy clay, is best suited to it.
It should be sowed early.

CurrivarioN.—It may be sown as soon as the ground is suf
ficiently dry in spring, on a grass or clover lay, turned over the
preceding fall; or it may follow a well manured and cleanly hoed
crop. If sown on a sod it should be lightly plowed in, but not
go deep as to disturb it, and afterwards harrowed or rolled. The
8oL should always be well pulverized. From two to three bushels
per acre is the usual allowance of seed, poor and mellow soils,
and early sown, requiring the least. Barley should never follow
the other white grains, nor should they succeed each other, unless
upon very rich soil. No farmer can long depart from this rule
without serious detriment to his soil and crops. Barn-yard
manures should not be applied directly to this grain, unless it be
a light dressing of compost on indifferent soils; or in moderate
quantity after the plants have commenced growing in the spring.
‘When the plants are four or five inches high, rolling will be of
service, if the ground is dry and not compact. This operation
gives support to the roots, destroys insects, multiplies seed stalks
and increases their vigor.

Destroying weeds in grain.— W hen grain is infested with cockle,
wild mustard or other weeds, they should be extirpated by hand
before they are fairly in blossom. If neglected till sometime after
this, the seed is so well matured as to ripen after pulling, and if
then thrown upon the ground they will defeat the effort for their
removal. When too luxuriant, barley, like rye, may be fed off
for a few days, but not too closely. This, however, is seldom
necessary.

Tag HARVESTING of barley should be seasonably done, or its
extreme liability to shell will cause mnch waste, and on the con.
trary, it will shrivel if cut before fully matured. It may be
stacked like wheat. Barly cut, it is much brighter than when
loft to full ripeness, when it has a dull, brownish color. We have
aeen *he maltster make ten to twenty cents difference in the price
of the same description of grain, solely from the time of cutting,
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Tri USES OF BARLEY are various and important. In Kurope
it forms no inconsiderable part of the food of the inhabitants
The grain yields from eighty to eighty-six per cent. of flour, which
however contamns but six per cent. of gluten; seven per cent.
being saccharine matter, and seventy-nine mucilage or starch. It
is inferior in nutriment to wheat and rye, but superior to oats.
In this country it is principally used for malting and brewing,
and in some cases for distilling, but when ground is more gen-
erally appropriated to fattening swine, though sometimes used
for other stock.

THE OAT, (AVENA SATIVA,)

Is cultivated throughout a wide range of latiude, and on
greater variety of soil than any other grain. It will grow on
rich or poor, and on dry, or moist soils; on the heaviest clays
and the lightest sands; and it will pay as well on rich lands as
any other crop. The average yield on good soils is from thirty
to forty bushels per acre, and on the richest, when well cultivated,
it has exceeded seventy bushels. It is exposed to fewer injuries
than other grain, being seldom affected by rust, smut or insects,
The wire-worm is most destructive to it, especially when sown
on fresh sod. The most effectual mode of extirpating these and
other troublesome insects, is to turn the sod over, late in the fall,
just before our severe winter frosts. They thus become chilled,
and incapable of seeking a safe retreat from their fatal effects.
If not plowed at that time, it should be done immediately before
sowing in spring, when by turning them into the bottom of the
farrow, they cannot find their way to the surface, in sufficiens
numbers, to prey upon the plant before it gets beyond the reach
of their attacks.

Varieries.—Of these, Loudon mentions nine as being well
defined and entirely distinct, besides which there are many local
or recent sub-varieties.  He says: *“The White or common oat,
is In most general cultivation in England and Scotland, and ig
known by its white husk and kernel. The Black oat, known by
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s black husk, and cultivated on poor soils in the North of Eng-
land and Scotland. 7The Red oat, known by its browmsh re:
husk, thinner and more flexible stem, and firmly attached grains.
It is early, suffers little from winds, meals well, and suits windy
situations and a late climate. The Polani oaf, known by its
thick white husk, awnless chaff, solitary graivs, short wkh e kernel,
and short stiff straw. It requires a dry, warm soil, bat is T+:y
prolific. The Black Poland oat is oune of the best varieties; .%
sometimes weighs fifty pounds to the bushel. The Friezland or
Dutch oat, has plump, thin skinned, white grains, mostly double,
and the large ones sometimes awned. It has longer straw than
the Poland, but in other respects resembles it. T%e Potato oat
has large, plump, rather thick skinned, white grains, double and
treble, with longer straw than either of the two last. Itis now
almost the only kind raised in the North of England and the
South of Scotland, and brings a higher price in the London
market than any other variety. They have all been derived
from the produce of a single stalk which was first discovered
growing in a field of potatoes in England, in 1788. The Georgian
oat, is a large grained, remarkably profitable variety, and on rich
soil, in good tilth, has produced more than any other variety. The
Siberian, Tartarian, or Horse-mane, is by some conceded a dis-
tinct species. The grains are black or brown, thin and small,
and turned mostly to one side of the panicle, and the straw is
coarse and reedy. Itis little cultivated in England, but is found
very suitable for poor soils and exposed situations. The Winter
oat is sown at the rate of two bushels per acre in October, the
plants are luxuriant and tiller well, and afford good winter and
spring pasture for ewes and lambs, and when these are shat out,
it affords an ample crop of grain in August.”

The Hopetown oat originated from a single stalk that was first
discovered in 1824, by Mr. Sherriff; in a field of potato oats. It
is distinguished by its exceeding height, aud superior produce
when sown on rich soils.  The Dyock oat 1 a recent sub-variety
of the potato oat, and 7% 1s claimed for it that it exceeds the last
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in the number of bushels yielded per acre, and also in the weight
of the grain and the quantity of meal. T%e Skinless oats, much
commended in Ireland, have been tried in this country without
much success. They have shown a tendency to degenerate. the
neccssary effect of previous highly artificial cultivation. There
are many other varieties which have a partial or local popularity,
and from the readiness with which new kinds are produced, care-
ful attention and observation on the part of the farmer, will detect
from time to time such as may have a decided value over others
for particular localities. A superior kind was discovered in a
field of common oats in Oneida county, N. Y., some years since,
and from the produce of one stool it became widely disseminated
and has uniformly proved both hardy and prolific. The variety
most cultivated in the United States, is the common white, which
is hardy and a good bearer, weighing from thirty-two to thirty
five pounds per bushel. The black oat is preferred in Western
New York and some other sections of the country. Repeated
trials have been made with the potato oat, a heavy grain, weigh-
ing from thirty-five to forty-five pounds per bushel, but its merits
have not proved conspicuous enough to have given it the place
of the old and long tried varieties in the United States.

Various of the heavy oats, precedingly described, have been
tried in this country, but our dryer, hot summers, do not agree
with them. They gradually run out into our common lighter
oats, and constantly require fresh imported seed to produce them,

CurrivarioN.—In this country oats are sown at the rate of
two to four bushels per acre during all the spring months, and
sometimes, though rarely, in June. The earliest sown are usually
the heaviest and most productive. They may occupy a turf, or
follow any of the well manured, hoed crops, as mentioned in the
preceding grain. No apparent advantage has been derived from
steeps for the prevention of smut, as in wheat: the impervious
husk of the oat apparently arresting the liquid and preventing
it3 penetration to the kernel. Sowing salt broadcast over the
land at the rate of two to six bushels per acre, has been found
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of use to the crop, both in furnishing it with a necessary manure
and by killing insects. The seed should be well harrowed in
and rolled, and no after attention is required except to destroy
the prominent weeds.

HarvestiNg.—Oats frequently ripen unevenly, and if there is
u large proportion of such as are backward, the proper time 1)r
cutting will be as soon as the grain in the latest may be rubbed
out of the straw by hand. The oat is sufficiently matured for
-harvesting after it has passed the milk state, and is easily com-
pressed between the thumb and finger. The lower part of the
stalk will then have assumed a yellow color, and it ceases to draw
nutriment from the soil. If cut at this time, the straw is better
for fodder and for other uses; the grain is fuller; the husk lighter;
and the loss from shelling, which is frequently a great item when
left too late, is avoided. Oats, when very tall, used to be cut
with the sickle, and when lodged, with the scythe; but when
erect and of medium height, with the cradle, which, until the
introduction of the reaper with us, was by far the most speedy
and economical, and this leaves them in a suitable position for
binding into sheaves. They may be stacked like wheat, but are
far better housed in the barn.

The uses of oats are various, and differ materially in different
countries. In Scotland, Ireland, and many other countries, oat
meal is much used ag human food, and for this the potato oat, or
gome one of the heavy kinds is preferred, as they afford a larger
proportion of meal and less of husk. Scotland, “the land o’
cakes,” draws no inconsiderable part of the consumption of her
laboring population from this meal, which is formed into small,
thin cakes, and eaten with milk, butter, etc., or it is mixed with
water or milk, and made into puddings, and other wholesome
preparations, quite palatable to those accustomed to it.

A celebrated German chemist, A. Miiller, gives the follow-
ing analysis: starch.55.4; gum and sugar, 2.5; gluten, etc,,
8.3 fot, 6.4; bran, 9.6; water, 14.6; ash 2.7; and 33 of
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husk in 100 parts. They are but little used for humar food in
this country, and this is principally by emigrants who bring their
early habits with them. They are prepared by kiln-drying and
hulling, then grinding and bolting, when required to separate the
flour. The meal is scalded before using, and mixed with about
half its weight of wheat flour when made into bread. It is sold
by the apothecaries to invalids, for whom it is valuable on account
of its light, digestible character. It is also stirred into water,
making an excellent beverage for laborers in hot weather. The
principal use of oats, however, in the United States, is as food
for working animals, for which it is unrivaled. Oats are some-
iimes used when ground, for fattening cattle, sheep and swine
put for this purpose they are far surpassed by corn, barley, peas,
or boiled potatoes. They are an excellent fodder for stock sheep,
and for them are most economically fed in the straw, if cut early.

INDIAN CORN, (ZEA MAIZE.)

This, next to the grasses, is by far the most important crop of
the United States. The effect of the immense production of a
staple article 1s felt in every department of our agriculture, and
is conclusively shown by the great value of our beef, pork, mut-
ton, human food, whisky and highwines, to all of which corn is
made largely to coutribute. Nearly all the beef and pork of the
vast and fertile West, and much in the North and South is fed
upon it. Corn seems to have been created for this Western
hemisphere. It is raised in boundless luxuriance from the frozen
regions of Canada, almost to the Straits of Magellan, It riots
in the fierce blaze of our cloudless Western sun, and it is here
that it attains the highest perfection. Its most prolific area on
this continent lies between 40° north and 38° south latitude,
deducting a limited portion of the equatorial regions. Close
attention in its cultivation is necessary when receding from these
limits t>wards the poles, on account of a deficiency of sun for
ripening it. In such localities, the smaller and earlier kinds
should be planted on a warm soil, so as to mature before the
first frosts.
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VariEriEs.—There is no one of the cereal grains or grasses
which manifests itself under such multiplied forms as maize.
From the little shrubby stalk that grows on the shores of Lake
Superior, to the palmetto-like corn of the Ohio and Mississippi
valleys, and from the tiny ears and flattened, closely clinging
gramns of the extreme North, the brilliant rounded little pearl, or
its thickly wedged rice corn, to the magnificently elongated,
swelling ear of the Kentucky, with its deep indented gourd seed,
it is developed in every grade of sub-variety. The kernels are
long, round, or flat, and are white, yellow, blue, red or striated ;
but each contain the same principles of nutriment combined ir.
somewhat different proportions, and contributes for equal weights,
nearly in the same ratio, to the support of man and the lower
order of the animal creation. The analysis of corn, as given by
Palson, is in 100 parts, of

Gluten, etc., 8.8
Starch, 54.4
Gum and sungar, zg
Bran, etc. 15.8
Ash, ¢ . > 1.7
Water, 12
100

Besides the kinds in general cultivation in this country, varie.
ties have been occasionally introduced from abroad, of a character
so different as almost to entitle them to the distinction of inde-
pendent species. Such are the Chinese tree corn, bearing its
slender ears at the extremity of several expanded branches; the
Egyptian, with its millet-like head; the Oregon, with its separate
husk or envelope for every distinct kernel. But if we aarrowly
watch the vagaries of nature, we shall notice deviations from the
matter of fact standards of our domesticated varieties, which
approximate so closely to the most fanciful of the exotics, thav
we are compelled to believe that all those which have hitherto
come within our notice, originated from one common head; and
that all the peculiarities are owing to the difference of soil, climate
and culture, and the carefull