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must consider the composition of the soil, and that
of the crop to be rmsed.  Those sesstances may be
profitably added that ave either deticient in the soil,
or aro-largely required by the crop,  Another pont
claims attention here, and that 1s that the inevitable
deterioration that is the fate of a soil from winch
more clements of plant food are taken than are re-
stored, cannot Dbe prevented by any improved me-
chanical methods oll farming  ‘The evail day may be
postponed by these means, but the run, when it dors
come, will be more complete, Drinng, deep plongh-
ing, subsoiling, and a judicious rotation of ciups, are
by no means to be neglected.  They ave of the very
highest value to the farmer, and if carried on in con-
nectioh with & proper system of mannrng, wilt pro-
duce the beat results. But they will not do alone,
They are to the plant what fresh air, and exercise,
warm clothing, and dry and well-ventilated houses
are to the human being—highly condueive to health
and good digestion, but utterly meapable of supplying
the place of food. The usefulness of each of them
depends on the assistance 1t gives to the plant m
absorbing the nourishment stored up i the sol.
They give nothing of themselves,  Drammg removes
excess of water, adnuts air, promotes warmth, and
nssists the action of manures.  Mlougling breaks up
the soil, and renders 1t suttable for the growth ot
plants, admits the air, and allows the roots of the
growningplant to penetrate frecly inalldirections. Deep
ploughing and subsoiling increase the depth of avail-
able svil, and in addition to their mechameal benents
bringinto play the important nuneral constaituents of
the deeper layers, am{ thus increase the avalable
By a rotation of crops the
1and is prevented frum bemng too quickly exhausted
of any one constituent, and the deep roots of one
plang are made to Liing £ the surface tvod which can
be afterwards appropriated by another, whose roots
do not penctrate smllceply. But all these add no
mineral constitaent to the land.  They ncrease the
vegetable constitucnts, the yuantity of decomposing
matter yielding up water, anuonn, and carbome
acid, but they do not increase the total quantity of
ash ingredients ; and f any ovne of the ash ingredi-
ents faﬁs, the soil will cease to produce remunerative
crops, no matter how nnch of Lue vther matersals of
plant food it may contain

From these consideratious we sce the great impor-
tance of the subject of artiti ial manures. In subse-
quent articles we intund alluding to these manures
in detail.

capital of the farmer.

Nature's Laboratory—( Continued. )

Vegetable fAanures.

This class of manures although containing a large
amount of maucilagmuns, sacchanine and starchy
materials, includes a great excess of fibrous and in-
soluble matter whith must necessanly undergo a
chemical change befure 1t can be assimlated. In
order to bring about such change, the presence of the
former class of bodics is nzcessary, or at least some
substance which is susceptible of that change tn the
constitution of its atoms called fermentation. An
instance of how little tendeney the fibrous or woody
portion of vegetables has towards decompos:tion 1s
afforded in the composition of peat.

If one part of barn-yard manure b mixed with three
parts of peat-earth, the fermenting proccss is com-
municated to the earth and its materials brought into
a soluble condition. The chief products of vegetable
decompoaition are carbomic oxule, carbonme acidl.
various compounds of carbon and hydrogen (hydro-
carbons, acetic acid (vinegar), and where *albumen
and gluten have been present we tind volatile alkali.
Another mode of inducing the necessary change is by
the action of lime, which ahstracts the clements of
water, and leaves the carbon, hydrogen and nitrogen
under such conditions as are favorable for their umon
with other clements, It 1s thus seen that the most
generally apphicable mode of applying these manures
is in the form of composts ; excepting where the
material is green and succulent, n wluch state 1t 1s
readily fermentable and may be mcorporated directly
with the soil as in the process of plonghing under
clover, buckwheat, &e. Among substances mcluded
in this division are such as leaf-mould, peat-carth,

*Albumen end gluten are substauces contaimmng carbon,
hydrogen, oxygen and mtrogen. Gluten i3 that substance lelt
ter extracting the starch frem flour by water,

tan-bark, saw-dust, wood.shavings, straw, stable-
litter, &e.
Mineral Manures.

Mons, Ville's experiments have shown that the
cereals require chiefly the nitrates ; that potash is
necessary for the growth of peas, beans, clover, &ec.;
and that voots requure tho phosphates, Ihs perfeet
manare is compused of 352 1bs. each of phosphate of
lime {bone-ash), and pearl-ash, 132 lbs. of quick-
hime and 488 lbs. of mtrate of soda (Chili salt petre) ;
forming a quantity suflicient to fertilize one acre of
barren sand.  The prnciples govermng the apph-
cation of these have already been briefly explamed.
1t may not be amiss to remark concerning the valu-
able artifical manure now largely wsed, namely,
super-phosphate of lime, that the proportions of the
various ingredients in a good specimen are, acconding
Prof. Croft, those mentioned below :—
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1t is absulutelv necessary, in order that the farmer
may not be disappomted m results, that he should
cither obtain this fertilizer from a reliable manufac-
turer, or make it himscli according to the following
simple plan :—*The bones are pounded into a
coarse powder, then put m a boiler, with a httle
water, steamed for half an hour, and removed to a
half a barrel or other convenient vessel; then to every
cwt. of the dry bunes add 50 1bs, of good ol of
vitriol dfluted with a third of its bulk of water ; the
mixture is stirred daily for a week, after which it is
mixed with its own bulk of water and poured on &
yuantity of hen manare placed on an earthen floor,

the compound thoroughly mixed ; a barrel of charcoal
dust, dried earth or peat 18 then added for every 20
1bs. of bones, agan mxed and allowed to heat, after
which 1t must undergo the process of mixing and
heating sufliciently often to convert it into adry
powder." ‘Flus particular mineral manure 18 especially
recommended for 1ts beneficial effects on root crops.
Soot.

This substance contains ammonia, carbon and a
certain oil ; and is therefore applicable to corn,
wheat, &e.  Some writers have asserted that if the
sced of Indian corn be mxed with this substance and
ashes, it i3 not so hable to be affected with smut.
But it seems more probahle that the growth of the
fungus, orrather its development, depends on a lack of
vitality in the plant fromsome cause,and, consequently,
there 1s afforded a resting place for the spores in the
same way as other fungt are produced on decaying
trees and logs. If this is the case, the soot can only
act like other manures in stimulating the growth and
vitality of the corn, thus giving it a greater power of
resistance against the intrugion of the puccinia. In
order to made a successful apphication of the mineral
wmanures, the agriculturist must have ar approximate
idea of the natural composition of his soil,aswell asa
knowledge of the particular clements necessary to
and exhansted by each kind of crop ; and the want of
such knowledge has been the causc of the numerous
fallares m attempting to make a profitable apphe-
ation of these. On the other hand 1n applymg barn-
yard manure and its various composts, he caunot
faii to supply the materals necessary ; for such man-
ures possess all the clements which assist 1n the
formation of the root, leaves, stem and fruit.

Composts.

It is only within the province of this article to
mention the main principles governing the manufac-
ture of these mixtures which constitutes, as it were,
the beef-tea for the sick and exhausted land, These
may be stated as fullows . —The insvluble and fibrous
portions of the vegutable portion of the mass is to be
rendrred soluble by ensuring fermentation, the liquid
portion i3 to be absorbed by muck or loam, and the
volatile compounds (ammona ) retained by the use of
lime and protecting from exposure cither by sheds or a
covering of carth, The most economical modes of
manufacturing the best composts have already been
deseribed n former numbers of tlus journal.

Thrs brings the list of plant-foods, natural and
artifieial to a close ; and, in the succeeding articles, it
iB intended to give a brief description of the chemical
changesand co mbinations taking place during germin-
ation, and the development of the perfect plant.
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Entomological Zepavtment,

Orchard Insects,

The f{ollowing valuable article recently appeared
in the New York Weekly Sun ; though we have often
brought the same matters before our readers, we feel
that an annual repetition is by no means too much,
in order to render every farmer a gardencr—cvery
individual, indced, who posseses an apple tree, per-
fectly familiar with tho chief insect enemies he has
to contend against.  For such a purpose, it is often
better & quote the descriptions of another, rather
than to g1 over the same ground ourselves,

Apple Treo Borers.

There are soveral insccts known as apple tree
borers, but the one most destructive to the trees in
the Eastern States is the larva or grub or the two-
striped Saperda (Saperda candida ). ~ 'Llus beetlo is
about three-quarters of an inch long, of a buff color,
with two distinct white stripes extending from tho
head to the tip of the wing covers, It 1svery shy,
hiding in crevices of the bark, and up among the
leaves of the tree during the day, and flying about at
mght. The beetles appear in spring, the females
usually depositing their eggs on the bark of the trees
near the ground, where they soon hateh, and the
grubs bore into the sap wood of the trees, frequently
completely girdling the stems.  The grubs are nearly
cylindrical, tapering shghtly from the head to the
end of the body. The head 18 small, brown and
horn-like in appearance. Apple trees that are culti-
vated with the stems surrounded by grass aud
weeds, are much more likely to be attacked than
those recaiving the opposite treatent.

The grubs can be found 1n the trees at this season
and during the summer, their presence being readily
detected by the sawdust-like exerement pushed out
from the farrows made by them. They should be
dug out and killed ; a small gonge or a strong sharp-
pointed kmfe beng used for thus purpose.  Lune or
ashes are frequently recommended as preventives,
being heaped or strewn thickly about the stems ; but
we are inclined to believe that thew efficacy, if they
possess any, is mainly due to kccrmg the grass amd
weeds from growing up and shading the very place
which the beetle selects for depositing her cggs. ~ The
Saperda attacks trees of all ages, but appears to pre-
fer those that are young, probably because the bark
is thinner and aflords more ready access to her
young. The only certain method of pres--ving our
apple orchards from destruction is to examine the
trees once or twice every season, and dig out every

rub found in them. If the base of the stem, for a
foot or more from the ground upward, is enclosed in
oiled or tarred paper, or any smular materal, the
female will seldom attack the trees. But even with
these precautionary measures the trees should be
annually examined.

The next most troublesome insect is tho ¢flat.
headed borer.” Tlns grub 1s the larva of a smal),
flattish beetle about half an inch long, of a greenish.
black color above and a bronze appearance under-
neath. The name of this beetle is Chrysobothris
Jemorata, and it appears at various times during the
summer, the females dc{osizing their cggs on the
stems as well as in the forks of the main branches.
It does not, however, confine its ravages to the apple
or trees belonging to the same family, like the saperda
named above, but attacks the peach, oak, and several
of our forest trees, as well as other kinds of fruit-trees,
The grubs bore almost entirely between the bark
and wood, the latter dying as they advancé. They
aro very flat and the head appears very large in pro-
portien to the body ; hence t‘le common name, ¢ ilat-
beaded apple tree borer.” In some parts of the
country this insect is very abundant, and large
patches of dead, shrunken bark mark their presenco
mn the trees. The only preventative with which we
are acquainted is pamting the trees at least twice
cach suramer with strong soap. Of course the appli-
cation, to be effectual, must extend from the ground
up to and among the largor branches. Frequent ex-
aminations are also necessary, and every grub should
be dug out and the wounds made by it covered with
somi:l kind of wax to prevent decay of the exposed
wood.

The Tent Caterplilar,

This is one of our most destructive as well as com-
mon insects, The large web-like nests of theso
caterpillara, located among the branches of apple-
trees, are objects far too common in all parts of tha
country to require any further description. The
caterpillars are the larve of a small, rusty or reddish.
brown moth known as the Cluiocampa .Americana,



