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It is generally admitted to day that
the "ile of thuimîb is not a good
rule m dairyimg, and it is rapidly being
superst.ded by more praLtical and coin
nion-sense nmethuds, with, as we know,
the niost gratifying resuits. Vet the
nainsynng of production of the farm
crops, the cultivation of the soui and
the feeding of the plants, is alimost
unversally in the country done by

the rule of thuiib." Fuw know what
soit is, how it originated, or what con
stitutes a soit in pruper condition for
the highest produittion of al) knds of
plants. Our souis are the result of the
action of natural forces, principally
fire, trost, air and water, acting upon
and grinding up the rocks. These
ground up rocks bae been inoved for
ward b> dhe actionof water infloodsand
ordinary flows, the heavier or coarser
portions sinking earlier in the stream,
the fmner or lghter portions at various
tues beiumg carred further from the
coarser and finer soils. Upheaals
have albo occurred causing the shiftmng
of these deposits. Varous kmnds of
soil are also due to thre iletients con-
taimed il the different kmnds of rock,
as for instaice, the clay soil resulting
from the disimîtegraion of feldspaihic
rock.

Nuw, such suils as I have descrbed
were alnost whollyof a minerai nature,
and coniain mi varpng degrees minerai
elements. ' liese eleients are nearly
ail necessary to plant production, but,
as plants are found to possess also the
elements of atmosphenc air, it was
necessary that these soils shoild in
some way becoime possessed of the
atnospheric elements. No doubt the
slhght acquisition of these elements
obtamned by the admixture of air and
water sufficed for the nounishing of
many forms of wild plants, but experi-
ment lias unerringly shown that the
cultivated varieties which are grown on
our farims to-day will not yield crops of
any importance in such soils. -low
then did these soils become what We
term fertile?

The perfection of natural law pro.
duces a class of plants which cai grow
and thrive n these minerai soils. This
class of plants is found to contan
an enornnous supply of the element of
the atmo-pheric air needed. These
plants, which we term lthe legunes, or
food.producing plants and clovers, ob-
tain the atmospheric element by feed-
ing upon the micro-organisms in the
soit, which convert the atmospheric
clements tito food for them. Ail that
is required is that the soui shall have a
suthcient propor ion of available phos-
phate of lime to brng mto life these
organic bodies mn the soui. The vegeta-
tion thus formed dymng on and in the
surface soils render up, by decomposi-
tion, a form of nmtrogen of atmosphenc
ormgin, upon which the other classes of
grasses and grains develop and feed
themselves to perfect growth and nîpen-
ing. Also the acids of this vegetable
humus act upon the mineral elements
mn the soit making them available plant i
food for higher types of vegetation.

The plants which we grow tu-day on t
Our farms are not the original wildlhngs,

but they are selections which the
farmer lias assorted from his seeds,
brecding, as il were, to the best and

inst suitable, and developing theni
by care and feeding to produce the
most and the best food for man and
beast.

Experience has taught us that to
properly grow and improve our crops
certain conditions must be obtained.
The soi) must bc thoroughly worked;
air must be incorporated with it, as the
plants breathe through their roots ;
water iust hte held in it so that eci
pari icle of the soi) is surrounded witlh
a film of water, for ile plants must
drink ; iegetable humus must be pres.
ent to supply nitrogen to everything
except the legumes. So ) ou see
plowing and harrowing are important
factorq, in fact, the very meaning of the
word nianure is " nanual laboring of
the soi] " There is some diversity of
opinion as to whether this working of
the soi) should be slallow or dcep. A
shallow soi] is ail that is required for
the grains and grasses if the minerai
elenient is in sote way added to and
nixed witlh the humus; but, upon

Diagrammatic representation o the relations of i
bodies are earth partiles sheaihed wsth a suifuce film
a similar water fiim upon i. i.arger portions of wat
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analyzing the produce of shallow culti-
vation, it will be found not to contain
as much feedîng value as the produce
ot deeper cultivation, nor as much
bone makimg matenial. This is quite
reasonable, as a shallow soit to be rich
must contan a very large proportion
of humus in the form of animal or
vegetable manure, from which the bone
earth bas been extracted by the
animals or the ripened grain. It is
not hke the virgin soi], where the
whole vegetation of a variety of plants
bas been allowed to die and their bodies
decompose un the soil. A nicher soit
results, as these plants with their
stronger root acids have dissolved and
made available through the rotting of
their dead bodies much mineral food,
which our farm crops could not then-
selves convert to use from the earth.

Now that we have an idea of what
soil is, and particularly of what virgîn
soil from the praine or new forest is,
et us mnquire what effect growung farim
crops from ut has, and we may be able
a judge if we have beert treating it sa

rational manner with a view to thq

maintenance of fertility in it to repro- muscle, and, as tbis muscle does fot
duce again. Plants need for their per- waste rapidly, and the bonc practically
fection some cight or ten of the min- fot at aIl, in the 111e of the animais
cral clements of the soit and the c- and mane, te- clcient which tornis it
ments of the atmosphcre, but the is gradually but surcly carricd nway
clements entering into most of the from the farm, and cat only be return-
farm crops which materially impoverish cd by finding sone substance contain-
the soit are polash, lume and phos- ing this saie element in a form avait-
phorc acid from the minerai elements, able b plants. This is imperalîve on
and nitrogen from the atmosphere, us, and thc attempt to supply it has
which is four-fifths nitrogen. As far takcn various forms (rom insoluble
as it is now known ail the plants, grund bono to super-phosphate, which
except the legumes (clovers, peas, is a ciecmtcaiiy dssoved phosphate of
vetches, lupns, etc.), must have the lime. It is fot ny intention to dis-
nitrogen converted from the air by cuss the various forms of phosphate,
being first taken up by somte ollier but murely b direct your attention b
bodies which give it up when decom- the nccessity of i sore way supply.
posng ; consequently the necessity for ing phosphoric acîd aid lime in coi-
some kind of humus matter, as stable bination. There is no longer rooîn for
manure, mulch or green crop ploughed doubt that we can supply ncarly ail the
or harrowed in, to supply this element potasli and nitrogen rcquired for ordin-
to grains, roots, and other farm crops. ary crops by the carel savrng and
Of these elements the straw of the usîng of our animal miures and litter.
grain crop used for Itter carnes back As regards the potasl, we have the
to the soit most of the potash and further benefit of liavîng large quand-
much of the nitrogen removed by the tics of il in os minera soils, artic-
crop. The lime and phosphoric acid ularly in day sous, whîch is easily
is perceptibly dimiished by the re- brought into form for plant food by
moval of the grain, as nearly aIl this adding plenty of vegetable humus to

the sor, the aumic acids of which
assist in freeing it. As for nirogen, i
is an elusave element, very expensive
to buy and vcry dificult to hoild when
obtatcd, as it is nclined to pass oi
agaîn mn the air romn whicho it comes.
Durng recent yars a neans e ob-
eaning it has been fotid in the grow-
ing of peas, vetches, or oers ta plow
down as green manire, s that even
wiuhout any stock we are enabld ta
asukly the and with it. Moreo ver, in

this manner il is obained re. This
is a most important mater which you
'abetter appreciate wlen I tell you

that Dr. Delinger, in Gerany, sound
tmat by growing pcas and vetches in
te grain stubble and plowing them
down in the late autumn or splng he

AS obtained from 178 to 267 pounds of
nitrogen prr acre fre from the amo-
spiiere. This ms equal 10 from twenty
to tlîîrty fuil-weight gross tons ai the
very best careully preserved stable
manure.

ht tuot.iait tel air and water in the soif. The ftnguiaror water. The toot hair desidinc from the ront fias Now, I must again refer h tve uh-

er ~ ~ ~ ~ te ofl it ini mosttiia mineralý soils partic- ban

ibuttt fhii te niu aFnas. en ou portance of phosphoric acid. Phos-
tphoric acid cxcrts a dissolving influence

in ie plant so that the nitrogen, pot-
ash, and other elements ar kept ie

element pisses to the ripened grain, solution while the plant grows, and
and in fact ripening is Iargely due 10 it. finally passes into the ipened grain or
If we (ced the produce of the iarin and fruit. It has been very cleariy de-
return only the manure got fro a the monstrat d that without ic the other
animais, togeiier with the straw litter, elements are wasted, and e is will
again we find a great loss of lime and accounit for many failures with farm-
phosphoric acid, which for the sake of yard manure and other manures. So
shortness we wiid now mention as much for the soi and ils fertiity, and
phosphate, the naine given 10 the two we will now take a peep at the plants
combined. The reason fo.r this is theniselves anîd sec how they obtain
quite casily fouîîd, for the animais do and utilize this food which, we will
uot return in their manure much of presumne, is prepared for them.

the phosphate, using it instcad 10 build The seed put int the ground is
bone and muscle. The bone is langely really the food af the plant. Trhis food
indestructible so that the phosphate contains the gerrn of le which umder
absitsilated fromt the feed is flot wasted, the influence of rarnth and foisture
oniy that portion of it which ic lot assents itself and begins ta vced upon
digestcd therefore passes off. It is the ood supplied po it in the fruit
quite different with the other elcmcnts. This food is in a cconeentratcd forni,
The continuous waste of the fiesh is and il the food is-periect, nourishinent
carried off by the sewagc o! the body is provided lt give the lte ger i
as manure and contains most ni the great strengt , and it emerges rom the
nitrogen and polash consumed nrom womb and puts forth its lite tenmacs
day bu day. As the ripentd grains and or roots f- atack and ca the food o)
fruits of the farm are ail used tv build the soit, ot mineral andatmospher c.
boile and muscle in the animais and 'Nhere is a genera impression that thcre
people on the (arm, and arc sent to is somcthing wonderiullv miclen
Ihe çftiçq ýhere aso to bui d bone and *this process o! root feeding. Not so,

336


