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Soil Nitrogen.

HE clewment nitrogen plays such an important part in

plant growth, and 1s so hable to waste through careless

cultivation, thut too much attentioni cannot be given to
e T 2 study of the preserving that which is already in tho
satt, aud to the problem of mbding o the s ly.

Sterer estitnates that in the sarface foot of anordinary coltivated
goil, there ave 3300 punnds of nitrogen per awere.  ‘Pherefore, taking
Warington's estimate that a ctop of wheat producing 20 bashels of
grain per acte, removes Sy poutds of mitregen per nere, the supply of
nitwagen in the seil is more than suflictent to produce 50 such crops,
Samples of rieh ) -airie ~oil have shown more than three  times the
amount of nitrogen mentioued above, and thervefore such soit~ POSSESR
w correspondingly reater degree of fertilaity.

But Nature is too wise to allow tmt reckless spendthrift, mn, to
ynickly squander the wealth of the sol, I he were allowed to grow
thrse 70 erops of whieat in succession, no doubt he would do so, but
Nature places various obstieres in his way, and saves him from him.
self.

clearly understond in all itk detaild, and ta-enter into  dis ussion of

The method in which natare sccomplishes this objeet is not

the sebjeet would be going ontside the limits of this paper.,
The main source of soil nitrogen is the organic mutter which the
Jsoit comtaing,  This orgauic matter is composee. of the partially de.
cayed remains of plants aud animals which have., at some time.grown
or lived zpon the soil. It follows, t1.erefore, that the amount of or.
aante mmatter thunus) which a soil contains indicates the amount of
uitragen contained by the roil. .

But plants cannot feed upon the nitrogen as it exists in these or-
ganic componuds,  The organic matter must first andergo decay or
fermenation, and the complicated organic compounds which it con.
taing, M. . by this process, be broken up into much simpler forms
hefore pl-nts cun wvatl themselves of the nitrog-n.  Just here. w fow
words regarding the lifferent steps in this breaking up process, may
uot o out of place.

Everyone who reads must know that fermentation i« caused by
certain mnte forms of plant life, callad daicterin or  microbes, and
Mat difierent Rinds of hacteria form very different produets.  Then
again, everyone who has bad anything to do with farm yard manure
is familar with the smell of anmonia which is proluced when the
wanare ferments (heatsd mapidly.  Here then, we Fave the first step
in the fermentation. or the brenking up, of organic compounds, viz.,
the formation of ammenia,  One class of bacteria feed wpon the or,
ganic matter of the zoil. and, as a rexalt of thix eperation. anumonia is
formed. 1 this were alll the nmonia wonld caeape s a gas and be
wasted ; bnt another kind of bacteria take hold of the ammaoniaas it
is formed, and when they are through with it, the ammonin has been
changed into nitrous acid.  Put this is not all. A thind set of bacterin
attack the nitrons acid, and the result of their operations is nivri,
acid. Tue nitric acid, as it is formed. unites with different subst.ces
in the soil, such as calcinm, potassium. cte., forming nitrates of theee
subsiances.  With this latter step the nitrogen is rendercd fit fir
plant food.  Plants tane up their uitrogen from the soil in the form of

nitmtes, and boild it up agam into the complicated organic componnds

fiest wmentioned.  Thua the eyele is completed, nud when the plant
dies and becomes incorporated with the soil, the breaking np process
will ull secur over again.

The process through which nitrates are formed, is ealled nitrifica.
tion, and from what has been said it may bo scen that nitrifieation i
of vital importance to plant growth.  Nitrification is more or less
active in all cultivated soils, the conditions favoring it being, warmth,
u certain degree of moisture, and the presence of air. It ceases ale
together nt 412 F., and js most netive at 98° I With n tempera.
tare nhove 48 S P, nitttication hecomes less active, and at 1130 19, it
is barely appreciable.

Th v again, while  certain amount of moisure is necessury to
aitrification, it .* poseible 1o have too much moisture in the soil.  An
excess of mmature checks nitrification ju two wazs s firet, it lowers
the temperature of the seil rnd seconud, it exeludes the air.  Bu. this
is not the only injurions effect of too mnch moisture.  In very wet
soils, where the tetaperature is tow and the air is largely excluded.
there lives another kind of bacterin.  “These bacterin break up organie
compouds, but, unlike the bacterin previcasly mentioned, they liber-
ate Jree nitrogen which escapes into the atmosphere and is practically
lost. This last process is ealled devitrification. A few minuces study
of the facts given shove. will explain some of the great advantages
derived from underdraining.

On a well worked summerfatlow nitnification is very active, owing
to e high emperature of the soil during the summer, aud tothe free
admission of air which the frequent stirring of the soil nceasions.
But since no plants ar ailowed to grow on the fatlow to take up the
nitrates as they ave formed, and since nitrates are very sowuble (easily
dissolved) in water, there is great Janger taat 2 considerable quantity
of the nitrates will be washed ont of the soil by the summer raing and
fost in the aminage water.  Thus smmer fallowing 1educes the
ammunt of organic matter in the soil by cansing rapid ferinentation
and wastes more or lesa of the seil nitrogen by alfowing it to escape in
the drainage water.  The loss, however, is not so serions in wiff clay
xoils ax it is 10 goils of more open texture.

It is true that the atmocphere contains sl quantities of am.
wonia, nitrous neid, and piwric acid which ave carried to the soil by
rains, and that the soil of the fallow is in a particularly favorable con-
dition for nbsorbing the nitrogen hrought to it in this form: bat the
gain in soil nitrogen from this source is very small, and does not com.

pensate for the less mentioned in the preceding paragraph.

It seems strange that while nearly four-fifths of the atmo-phere
is composed of nitrogen, plants tay die fromthe want of this clement
of plant food, :\-uﬂ that fertilizers coutaining nitrogen are among the
most expensive on the market.  This is explained by the fact that
plants cannot feed upon the free (or uncombined) nitrogen of the at-
mosphere.  As stated before. they feed upon nitrogen in the form of
nitrates, aud these nitmtes are taken {rom the =oil by mecans »f the
plant roots. It is claimed by some that plants can assimilate nitragen
in other forms. but, in any case. the greater portion of th.eir nitrogen
ir oltained == first stated.

But it has been discovered that certain plants will grow surces,

fully upon seils containing very little nitrogen, and actually leave the




