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A STULY OF THE RATE CF DECAY OF ORGANIC WATTER IN SAND

AT DIFBERENT LEETHS.

II;TRCTUCTICH.

Tne importance of organic mattier,ve it Jreen manure,staole
manure or any otner form of orpanic matter,in forw of a crop

roots or tne wnole crop turned under(tne wmore desirable plant

food elements it contains tne vetter) can not oe overenpnasized

Again and again practically 1n all of tne A.ciCuliural oxgeriwent
stations o! the Jnited States experinents to this end have veen
conducted and nearly in all of them positive results were ovtained
as to its paramount importance in the vetterment of tne physical
piological and chemical properties of tne soil, and conseqguently
in tne increased yields of crops. Its effect is not only teagporary
put it has also a residual eifect,somstimes lasting three or

more seasons.

A. J. Fieters in his Review of tne Awerican Fxperiment
Stations Literature on Green Manuring,4gives tne experimental
results of ail tne Fxperiwent Ztations concerned in the proolem
of the eftect of green manuring. It would ue toc long to quote
nere tne resulis and conclusions of these nuwmerous experiments
but tne results of tne few will oe cited in order to prove the
avove statement that organic matter is of great importance in
the oetterment of the various properties of the soil and con-

sequentily in crop production.
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Tne following is tne effect of leguminous green manure on
the seed cotton yield.4 Ine total yiela of seed cotton grown
for three years following tne turning under of a crop of bur
clover and one of crimson clover exceeded tne yield frem a piot
continuously in cotten by apout five nundred pounds. Ine average
gain in cotton from plowingunder tne vines of summer legumes was
sixty inrese per cent, from legume stuvvie eignteen fger cent.
The tollowing also sho#s that leguninous green wandring 1s petter
than non leguwinous ones. [ne effect of turning under criwson
ciover was to increase the yield of ccttion, as is snown oelow:
After oat stuoole 242 pounds seed coit p.A.
After crimson clover stuoole 45¢ " " " "
After crimson clover entire
ripe and dry crop plowed under 523 " " " "
Residual effect of the Jreen manare crop. An important feature
oI the Alapama work is tne record of tne residual effect of the
dreen manare crop. In some cases tnis was clearly marked ug
to tne tnird season. In Georgia ,the Fxp. Sta. furnisnes out
one vulletin of importance on this subject ,out tnis contains
tne record of a remarkably clear and convincing experiment on
tne economic results cf turning under a pgreen crop or stuoole.
In ¥aryland @s given in Bulletins tnirty one and tanirty
eignt tne yieids of potatces atter criwmson clover :, shcwed in
one case a swall increase and in tne otner a

fifty per cent

increase #as found to result from turning under a green manure

crop of crimson clover. In [e« Jersey yipwan and others report

tnat tne yjekd of rye was nearly a fourth more after legumes tnan



on plots without legumes, and that tne yield ot wheat was wmore
tnan douloed. In tne lichigan station toc, results snhow that the
sheat-clover rotation has maintained tne fertility of the land
better tnan continuous wheat culture, and pernaps a little petter
than continuous vean culture withrye as a green manure4.

Tne apove illustrations suffice to show the importance of
orjanic matter, especially lesuwinoust,to crop production. After
oeing assured of tnis fact scwe important guestiions can oe per-
tinently asked.

1. What type of organic natter decay taster, the green
manure or tne stable manure?

2. What can oe tne eifects of tne additional suvstances,
such as calcium carbonate and acid phosphate upon tne rateof decay

3. At what deptn is tne decay or decowposition wmost apparen
and greatest,i.e. wnetner on the surfuce or below tne surface?

In this paper,I have tried to find an answer to tne tnird
question and possivly to tne second nalf of tne second gquestion ,
since it would oe a very long experiment fo cover all tnree
questions. Moreover otners such as R.3. Potter, R.S. Snyder and
G.I. Boliz nave more or less answersd tnew .( Tne first and the

first nalf of the second guestion. )
Iv way ve periinent to state nere tnat tne results cotained

by this experiment can not ve considersd as aefinite ana aogolute,

since sucn experiments require more tnan a year to fully satisfy
our inguiries,yet, however » this may vpe of some service oy

giving a clue to future investigations,






Historical Review.

Before entering into tne details of tne experiments,it will
oe proper to give nere the works and possibly the results of some
of the experimenters who have devoted tiwe and energy to answer
some of tne apove stated questions.

R.S. Potter, and R.5. 3Snyder ! nave conducted a series of wel
planned experiwents avout tne decompecsition of Jreen and staole
manures in soils. Tnis experiwent is done oy the measurements at
trequent intervals of the carbon dioxide evolved from manured and
unmanured soils. Their wdrk is divided into three parts puolished
in three different papers. In the first of these papers the
effects of lime, ammonium sulpnate and sodium nitrate on caroon
dioxide production were determined. In the second paper several
Fhases of the suoject were taken up ,tne wore important of which
are:

1. The relation of the amount of air drawn over soils to the
amount of caroon dioxide evolved.

2.A dederwination of tne percentajge of carvon dioxid in piois
treated with varying amounts anl «inds of orgauic sattor,

3. A comparison of the results ovtained oy tne iaooratory
wetnod for ine determination of caroon dioxid evolved from soils
to the results ctf the deterwmination of tne fercentage of caroon

dioxid in the atmosphere of the soils in tne field, and

4. Determinations of the amount of carvon dioxid evolved

from soils treated #ith lime and varying amounts of staple manure2
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The conclusions wsere oriefly as folilcws:

within liwits there #as not much variation in tne amount of
carbon dioxid evolved from soil with different amounts of air
passed over the soil. The results obtained oy the laboratory metnod
agreed well with those ootained in tne field plots. Calcium caroo-
nate accelerated tne rate of decomposition of ooih tne original
organic matter of soil and tnat added in amounts of stable manure,
varying from ten to fitty tons per acre. Tnere was less calciunm
carbonate decomposed in those soils receiving agpglications of
manure than in tnose unamanured.

In their third paper concerning the decomposition of green
and staole manures in soil1, iney draw tne tfollowing conclusions:

Lime in the forw of carvonate under tne conditions of this
experiment (determination of decowmposition of different organic
matters oy the measurements at frequent intervals of the caroon
dioxid evolved frowr manuredand unmanured soils) appreciaoly
enpanced tne rate of decowmpositicn of octn original soil organic
matter and tne organic matter of stable manure and the green
manures oats and clover #nen added to soil. Two of the more impors
tant results of tnis are : tne increased availability of plant
food and tne were rapid depietion of tne soil organic matter,

and second tne green manures oats and clover are decomposed much

more completely than staole wanure, clover is decowposed somewhat

wore rapidly tnan oats.



Staple manure increases tne rate of decompositionof green manure

anen used in connection witn tne latter.

The treatments in the abcve experiwenis were in case of
staole and green manure in dry and ground condition, a second
experiment was conducted,using fresn norse mandare not dried, and
oats and clover were taken from samples grown in tne Jreen nouse
to apout two third mapurity. naterial was cut into half inch lengt
and weigned out while still in an unwilted condition and thus
added to tne soil immediately. The results of the second experi-
ment were:

1. Tne carvon of stable manures is evoived a3 caroon dioxid
from soil under unlimed condition tc the extent of approximately
fifty tive per cent. [ne carvcn of oats under like conditions is
evolved to the extient ot sevenly nine per cent, and that of
clover ninety rive per ceni. Under unlimed conditions staoile
manure did not increase the rate of decomposition of the green
manure as measured oy tne eyolution of the caroon dioxid;with
lime there was a slight increase in tne awount of carbon given
trom the green manure wnen used with tne staole manure over that
given vy tne Jreen wmanure wnen tne latter was used alone. There
is not a very great differcnce in the rate of decowpositicn of the
green manure when added in a finely ground dry state and when

used fresh and in a relatively ccarse state of suvdivision.
N

G.¥., Coltz ~ has conducted a very interesting experiment
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which has a closer connection with wy present paper. The provlem
is the loss of organic matter in green manuring. fe used Jreen
clover at the rate of 7744 pcunds per acre to t#o small areas.
In one of these areas ne merely put the clover on the surface,
and in the otner it was spaded under. Tne clover and soil were
analyzed for organic matter at tne peginnjng of tne experiment
and tne surface application of clover was collectied at tne end of
the experiment and the amount of organic natter rezaining was
determined . Tne soil and soil and ciover mixture were analyzed
at the end of tne experiwent also. The clover was exposed to the
action of tne weather ror a periocd ot 2C€ days.

The results indicate that tne joss ot orpganic matter is
not so great wnen the crop os ciowed under immediately as when
crop is allowed to remain in tne surface for scwe time. Tnat tne-
orjanic matter in the clover waas:. destpoyed and not lost by lea=-
ching was determined oy analyzing tne drainage water collected
from the lysiweter test,only aoout one per cent of the organic
matter applied was lost vy drainage ana tne rewmainder escaped
tnrough process of decay into tns atmospnere as carbon dioxid.

The crop residue placed on the surface of the soil dimi-
nished tne rate of evaporation of moisture, as a result tnere
was aoout inirty tive per cent more drainage water

from the

plot witn clover on tne surface than where tne clover was mixed

with the soil. The 1loss of Nitrogen vy leacning as indicated

0y the awount tound in tne drainage water from tne clover allowed

to remain on the surface was aoout four times as great as tnat



fronm the vlot where nlover wasa mixed with the soil.sbowinoc that
tng decouposition of tne clover on tne forner plot proceeded more
rapidly than on the latter, and as a conclusion he states that
organic matter is not lost as rapidly wnen incorporated in tne
soil a3 wnen applied to tne surface. wore organic matter is added
to tne soil by plowing tne crop under directly than by cutting the
tne crop and alloWwing it to remain on the surface of soue tiwe
oefore plowing it under.

In research vul. 2368 of Jowa ex. st. Rrown states tnat the
common huwus forwing materials in maximum amounts for farwm
conditions and in a dried condit10n increaseg pacterial activi-

ties, auwwonification, nitrification to a consideraole extent.
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Flan of the Experiwment.

Tne above quotations have mpore or less answered to the two

important gquestions whicn ; nad stated in my introduction. Now
one important question remains yet to oe answered and that is

tne rate of decay of organic matter at different depths, and also
tne effect of acid phosphate on tne rate of decomposition. Tne
following pages will oe devoted to tnis proolem,

Tne soil used was wediuw sand. Tne containers were eight
inches deep and two incnes in diameter. Three hundred 8. sand was
used in each container tnruout tne experiwent, #ith a moisture
content of ten per cent,i.e. each container received thirty cc
of water .Tne amount of application of tne different organic

matter was in tne case of alraifa and june clover one g. dried

and coarsely cut saterial to fifiy J. of taoe sand ,and in the
case oi dried olood one naif 2. ftor fifty J. of sand. Tnree differ

ent aeptins were used. :
Surrace,
Four inches,

Fight incnes.
Checks were used . They contained tnree nundred Js. otsand witn

ten per cent of moisture . All of tne sets wers conductel in
duplicates . The wetnod of treatnment sas as follows:

Fifty Js. sand was taken and wixed witn one p. altalifa
and june clover in the case of alfalfa and june clover resgecs

tively, and one nait J. dried olcod to fifty JSs. sand. After
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mixing the one gram organic matter w#itn fifty gs. sand,five cc

#ater was added and mixed again. Then 235C gs. sand was weighed
and moistened witih twenty five cc water, mixed and filled in
the containers, and on tunis tne fifty gs. treated sand was added .

Thnis was the surface tregment.

For the four inches deep treatwent , 25C gs. was moistened

sith twenty five cc water , mixed and tne containers filled up

to the tour incnes mark.To this was added the fifty 2s. treated
sand, and over tnis tne remnaining noist sand was aaded.

For eignt incnes treatwent fifty gs. sand #as treated in tne same
manner and #as placed on the oottom of the containers, and over
this tne 25Cgs. moisten=d sand was added.lor checks only 200 gs.
of moistened sand was used.

In order to ootain unitorm conditions of weather and temperas
ture tne sets were placed in an electric oven hnhaving a constant
temperature of aoout seventy eipnt degrees Farenheight, thruout
the incuvbation period,whicn consisted or tnirty, and forty five
aays in case of alfaifa and june clover, and tweniy days in case
of dried ovlood. The containers #ere leit open and frow time to
time water was added to repiace the evaporated woisture, great
care oeing taken nct to disturv tne treaied deptns.

At tne end of tne incuvation period tune containers were

water
emptied into large veakers wnere, five times tne weight ot tne
sand was added, and tne contenis cl tne oeakers were shaken for
tnree minutes. Iney were allowed 10 stand for iwenig winutes ,

after whicn (iwe the liquid portion orf eacn peaker was emptied
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into chamoerlain filters and #ere tnoroughly filtered under pressur

Tne filtrates were carefully coilected and tne content of

ritrates and organic }jitrogen in them determined oy the Ehenol-
dysulphonic colorometric method for niiraies , and oy the mo-
dified Cunning metnod for orzanic Nitrogen,using potassium sul-
Fnate , corper sulpnate , and concentrated sulpniric acid, and
digesting one hundred cc of tne filtrate , after digesting it
amwonia was collected into tenth normal sulphuric acid, and this

was titrated oack witn sodiur nydroxid to determine the no. of

cc acid used to aosoro ine distiiled over ammonia.
In case of colorometer , fifty cc of tne filtrate was used a

and cowpared w~ith standard sets, tne resuit was multiplied oy
twenty to find the nitrate content per thousand cc solution.
In case of orgmnic nitrogen tne iollowing formwula was wsed

to find the amount of nitroden in parts per million ootn in
the filtrate and in tne soil.

tormai cc 3ulphuric acid {14 { ‘e “itros
---------------- ~=ee-eme--e-=-e--= 7, of organic ,itrogen
1C0C c ° M TE
in one hundred cc of tne filirate. jultiply tnis oy ten anu
this gives g. of org. litrogen 1in 1CCC cc filtrate , this veinyg
in m.¢gs. it can pe expressed in parts per millicn . To find tne

paris per million in ine soil we use 50C

8§ = parts per gpiliicn 1in filtrate. Also tne freezing point
depression wa3 ootained. In this case rifteen ts. sand was taken
and moistened witn five cc of water and 1reezing point depressio

determined as usual.



Tapnle I.
Determination of the rate of decay of alialfa in sand

at difierent deptns,for a period of tnirty days.

T Imount of Orz. Amount of litrates  Freeazins
Nitrogen expr. expressed in point
in parts per parts per depression
million. million.
P.P.I. P.P.N. P.P.. P.P.L. Depression
in in in in pelow F.P.
Filt. Soil. rilt. Soil of water.
Surface 11.2 26. 20. 150, .015
Surface 11.6 33, 20. 150. .043
Four in.
Jeep. 12.6 a3. 32. 1€60. .050
Four in.
Deep. 12.2 e1. 22, 150, .043
Zightin.
deep. 14. 70. 32, 180. .04
Lignt "
Deep. 14. 70. 32. 10, NV
Cneck. 3.4 1. 1. ‘0. .002

Znask. SIS 1i, 1, 20. .003
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Taole II.

Determination of tne rate of decay of alfalfa in sand

al diftferent depths,for a period of forty five daya.

-—-—— e -

Amount of Or3.
Kitrosen expr.
in parts per

- million.

Amount of Nitrates
expressed in

parts per

million.

Freezing
point
depression

Sarface

Surface

tour in.
Ueep.,

Four in.
Deep.

Bignt "
Deep.
Kight "
peep.

13.4

13.9

14.0

15.°

in

in . in
Filt. Soil.
12 210.
12, 210
20 250
0 750,
0. °50.
s0 250
; o5
S o5

Depression
Below F.P.
of water.

.073
.C73

.064

.070

.020

.033

.C10

Rkl e R -
- -
—----—----------.---------------—-
- o - -
- e - o= - -
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Taole ITI.

Determination of ine rate of decay of June (Clover in sand

at different deptns,for a period of tnirty days.

Anount of Or3. Amount of Nitrates Freezing
litrogen expr. expressed in point
in parts per parts per depression
miliion. million.
Po P.;!;. Pt Pohio F- Pni‘l."o F. Po;"lo DepreSSion
in 1in in in Below F.P.

dilt. S0il. rili. BSolil. of water.

Surface 21. 105, 3. 13C. .063

Surrace 1. 105. o6, 120, . 063

vour im.

Deep. 17.2 91. R 14C. .057

Four in.

Jeep. 13.4 a9, 0. 140. .059

signt in.

veep. 13.56 20, 4. 170, QE2

£ignt in.

eep. 20. 100. 34, 170. .CE€3

Sneck 2.1 17. 1. 20. a4

(@]
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Taple IV .

Determination of the rate of decay of June clover in sana

at different depths,for a period of forty five days.

Amount of Ors.  Amount of litrates Freezing
hitrogen expr. expressed in point
in parts per parts per depression.
willion. million.
F.P.ii. P.F.ii.  P.DR.NL B.P... Depression
in in in in Below F.P.
Filt, Soil. Filt. Soil. of water.
Surface 22. 140. 26, 120, .00
Surface 2C.2 141, 36. 120. .020
¥our in,
Deep. 25.3 129, £0. 250. . C60
Four in.
Deep. 23.1 13C.5 0. 250, .064
Eight in.
Deep. 27. 57 10. 209. .070
©ijnt.in.
Deep. 27.4 137 1C. 2C0. .C71
Check 3.7 13.5 . 30, .013
Cneck 2.0 3. c. o0, .017
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Tavle V .

pDetermination of tne rate of decay of dried blood in sand

at different depths, for a period of iwenty days.

Surface

Surface

Four 1in.
Deep

Four in.
Deep.

Eignt in.
Deep.

Eight in.

Jeep.
Cneck

Check

Amount of Org. Amount of Hitrates Freezing
llitrogen expr. expressed in point
in parts per parts per depressio
willion. million.,
F.r2.i. P.P.¥.. P.P.i. P. P. M. Depression
in in in in celow F.P.
rilt. Soil. Filt. Soil of water.
2.3 49 10 =0 .015
9.6 12 10 20 .015
S.4 42 10 &0 .014
C.4 42, 10. =0. .014
22.4 112, 20. 100. .025
22. 110. 0. 100. .025
3.2 16. 2. 10. . 005
3.2 16. 2 10. .005
In the case of dried blood the freezing point of tne filtrate

#as obtained, in tne previous

15 g.

abtn 5 ce

Naler

O Oulain WP, 3,

cases the soil in amounts of
Ndis Usead
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Determination of tne efiect of acid phospnate upon tpne rate

of decay of organic matterw

In order to determine tne eifect of acid pnoghate upon the
rate of decay of organic matter a few more experiments were conduc
ted . In tnis case three nundred gs. sand , three gs. of the
organic matter , and taoree gs. of acid pnosphate were used as the
treated set, and only tnree nundrea gs. sand and tiree gs. organic
matter. as checks.

To tne 230C s. sand ,tinreegs. orjanic matter , such a3 dried
olood ,june clover or alfalfa, #as added, and alsc ilnree 2rs ci
acid pnosgnate and tnorcujanly wixed, aud then ten per cent water
was added and wixed ajain to ootain a unifors woisture tnrougn-
out the sanmples, and tnen tne ccntainers were filled with tnese
treated samples. in the case of cnecks only organic matier was
used . Tnese sets too were incuvated in tne sawe electric oven
incuoation period oeing one month eacn for alfaifa and june
clover, and twenty days ror dried viced. Io oviain tne freezinyg
point depression  iifteen gs. soil and five cc of water was
used . All were conducted in duplicaies.

Ceterminations were made similar to tnose of tne previous
ones,i.e. tue contenis of organic nitrogen , and niirates were

exgressed in parts ger wiiiioun.
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Table V I .

Determination of tne effect of Acid Phospnate on the

rate of decowmposition of dried vlood ,for a period of

twenty days.

Amount of Org. Amount of litrates Freezing
liitrogen expr. expressed in point
in part per parts per depression
million. million.
P.P.ii. P.P./. P.P.iL. P.P.u. Depression
in in in in Below F.P.
Filt. Soil. Filt. Soil. of water,
-------------------------------------------------------- -j.——--——--
x
Check 12.8 AR A A 093
Check 12.2 A1 A A .0932
Treated
with acid
Phosphate 20.2 101 A A 174
Treated
with acid
Phosphate. 2C.2 101. A A <174,

* The cnecks are the ones that contained only 3 gs. dried olo
mixed with 300 gs. sand ang 10 per cent water. The treated ones
oeside the above contained 33s. ot acid phosphate
»  Ine color of tne plood Spoilt tne colorometric reading.
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Taolic VII .

Determination of the effect of Acid Phosphate on tne

rate of decay of alfalfa ,for a period of thirty days.

--------- -'rﬂi-----‘----4-"*“;""------------—------------------
Amount of (Cr3. Amount of litrates Freezing
iitrogen expr. expressed in point
in parts per parts per depression
million. million.

, .. e i
P.P.M. P.P.i. P.P.i. P.P.k. Depression
in in in in Below F.P.
Fiit. Joil. Filt. soii. of water.
Cneck 25. 125 3. 240. .122
Check 25.6 123 c. 240. . 135
Ireated witn
acid

pnospnate. 49.5 247.5 04. 320. .214

Treated

with acid

phosphate. 43.7 40,5 A4, 320. .217



Taple VIII .

Determination of the effect of Acid Pnosphate on the

rate of decay of June Clover,for a period of tniriy days.

Amount of Qr3. Amcunt of iitrates Freezing
ihitrogen expr. expresszd in point
in parts per caris per depression.
million, wiltion.
P.P.ii.  P.P.. P.P.i. P.P.l. sepression
in in. in in Selow F.P.
Filt. ZJoil. Filt. Seoil. of water.
Check 0.2 171,45 o2, PRE. .195
Check a7 183,54 3. 3. . 204
Treated
with acid
pnosphate. 62.5 212,58 T =75, 204
‘reated
“itn acid
phosphate. 1.0 k309, ., s, . 230
’
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Discussion of results.

Alfalfa,

wnen we take tne results ootained from the alfalfa set,
we see that there is a Jradual increase in the rate ot decay of
organic matier as we go deeper. Tnis nolds true with organic
nitrogen content, wnile nitrates content increases up to ine four
incnes deptn and tnen remains constant. It is true that we don'ty
see a very siriking difference oetween the parts per million
of organic nitrogen and nnirates, considering the different dertns
yet, nevertineless ,it shows some difference and tnis is in favor

of the deerper treatuoents, especially tne eignt dnches depths.

This of course does not necessarily indicate tnat there is a
faster decay at the lower depths than on tne surface , since it
S

is prooable, as 1in case of G.I. Boltz's experiment  that tne
surtface mignt have veen decayjed faster wovut loss of amwonia frem
tne surface wmizZnt have taken place. A3 stated this is prcoaple
yet the results shows tnat ,altnougn not considerable, there is
more organic niirogen and nitrates at lower depihs, and this
fact alone would suggest tnat it wculd ve safer to appiy tne
organic matter frox four to eight inches deep , i1 not to ootain
more rapid decay , at least to elimninate lcsses by evaporation
w#ind action etc.

The one dreat advantaje of tne crganic watter oeing on tne
surface layer is , tnat it is wucn vetter aerated and tunere is

Consequently betier biolnsinal artivities, vet wnen we consider



tne fact that alwost alwys the moisture coutent on the surface
is much lower than in the deeper layers, this advantage ( tne ample
supply of air) is oifset and it makes us to tnink tnat the organic

matter coming in contact with wore moisture in the deeper layers

would naturally decay faster.

June clover.

When W#e consiuer une results ovtained from the june clover
set, we find a difierent case. Qrganlc niirogen sligntly eocreases
as we go doan , and on tne otlner nand nitrates content apparently
increases. Yet tne aecrease 1s very sligaot and apparently at the
eignt inches degtn it oedins Lo increase and approacnes ine
surface rate;wnile tnere i3 a Jradual increase 1in ine nitrate
content as #e go down . Inis result is partly in ravor of tne
surface treatment and partiy in lower depins treatment, yet on
tne wnole it does not inaicate tnat tpnere is a very great

advantage in tne surface treatwment.

Zried vlood.

4hen we consider ine results from the dried plood treatment
nere also we opserve the same results as we md ooserved in ine
cage of alfaifa. Ve see 2 consideraole difference in the content
of organic nitrogen and nitrates at eight inches deptn than
on the surface. At eignt incnes depth ooth the orzanic nitrogen
and Nitrates have practically qouolea in their awounts. This 1s
in favor of tne desper ireatmenis , and shows tnat tne rate of

decay nae peen greater at tne lower deplns tnan on the surface.
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Discussion on tne efiect of acid pnospnate upon the

rate of decay of organic matter.

As tpe tavies indicate ,in all three of tne experiments,
4ith dried plood, june clover and alfalfa, the effect of acid

pnospnate 1is consideravle favoravle. In the historical review

. . . _ 1

1t Jus stated tnat R.S. Fotter, and 3nyaer when used calcium

ca : _ . . o . . . .
roonate incorporated #iin tne orjanic mtter in the soil , their

results favored its application ani in all cases acid pnosphate

nad increased and accelerated tne decomposition of tne organic
ratter.5o in tne experiment , we tind that Acid pnosphate toc

increases tne rate of decay of tne crzanic matter, as e can
clearly ooserve frorw tne resulis. Tnis eifect xay oe due to tne
presence and reaction of tne calcium sulpnate , or to tne
wiuole material. I nave not tried to investipate to whicn factor
it was due. But tne results are oovious and tinere is a Preater deca
, tnis veing shown oy tne increassd content of organic nitrogen

and nitrates in ail cases wnere acid pnospnale #as applied.



Conclusion.

In conclusicn we may state:

1. Toat tne application of organic aatter at a dertn
of aoout eight incnes is oetter than tne application

On the surtace, not only vecause it nas , sligntly

in sowe cases and consideraoly in otner cases,
increased tne rate of decay of organic wmatter, out
also , vecause it is sater as it eliminates to a
great extent the loss of Nitrogen vy evaporation.
Cf course moisture content, temperature and aera-
tion must also ve taken into consideration,since
it is scientifically proved tnat soil organisms act
oetter and are more eificient wnen Oftimum condition
of mecisture, tewmperature and air exists. Tco much
heat and moisture veing as detrimental toctheir
activities as too little air, and woisture or too

low temperature.

2. Tnat acid phosphate has a favorable effect upon tne
rate of decay of crganic matter , as shown oy the

increased aasounts of ooth organic nitrogen and

Nitrates.
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