


E e P IAr R

NITRATE STUDIES O A “AN 4D AND UNMANURHD SOIL
: JNDER A CONTINUOUS YHEAT GULTURE
Ly
Henry 7. Burphy

iz ey '
recent years much study has becn devole. to the 1ne

1 of oro; pin; aystens and fertilizers on the soll flora,

In » the influence of soll flora on crep productlon has ree - K
ceivy: wide attention. The rosults of these imveatisations, hows
ever, even up to Lhe present tiwe ure of | rellsioary lmui and R -

before the exact rolatlionship of 4l the [uwctors 1nvolveld arv dlae
covormd n greal Jdeal mosre eiperlcenting will have to be <one.

i@ no doubt byt that the lower forvs of (lora found in uhe

aruilizers have "baen aeed & nusber of fmn h mam gront=
or ;1le of ercpe ub no .efinite tmwlm Gen #x iﬂt hﬂ dpasn
8 Lg| cvhe relationsnlp of the f-rtulxlr te tha soll ﬂun for all
ecliles ander enerdl sonditions. _

Lno purpess of this paper 1o %o glve some light to those

prob fron in Oklshers sell <teandpoint, The work us has boen.

garripd on perc has boen Whelly phyetelrsieal eather than Lo tanle

eal, Dimiting Lhe subjeol te tho nitrate foring vucteria wilh
spocipl reference Lo the intensity of their serk. The resson lor
Wp the pnyelologleal elde 18 largely fros the [ raotical
etinapoint. It 14 thought that frox the agric.ltural view the

knowing of Lhe vatuat of sctivity i of core value gene: 1lly than
90160 -
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of wing the exact organisms producing the resualts, However,
both are inmyort.nt, The work ﬁu lizited to nitraste pmmuou'
begadee of the high coumercial f.‘lun asaigned to comumercial nitreo-
Kon !‘lruliun:' aléo many investizafioms hawe shown thal nltro-
gen 1s taken up, at 1-:.51. to sowe oXtent, by mo<t plants in tLhe
nu+ forn, Nitrogen also is quite gormonly deficlent in seoils,
wopecially where . contlnuous culture of grain hss been grown and
straw returned or cther material contalning nitrogen sduou,.

lr'widu those, it 18 known th.t all nitrates are coluble and

1f not ased by the eoll organiacs ;:r higher plants they are apt

Lo be '|1ut by lesching, a8 the sell has ne appreciable power of -
rixing them,

HISTORICAL

{ )8tevens and Withers chaerved ';.hat wie nitrifying powep
ef North Carolina a0ile Was lew Lut cruld be increased by crope
ving t.lv legumes and by the actlicon ol stable manure.

‘ !ﬂlqan wnd Blzzell made a study of the relation of “rmn
higher plants Lo the formation of nitratea in so'ls., They found
‘uuﬁln#- indlcating this possible relstiocshlp. They otoerved
that the rate of nitrification of plets of soil planted te alfalfa
and tizpthy respectively was much mwore raplid in the alfalfs soll,
Thies quplity wua raurﬁ to perslat 1 the ¢cll one or tWo yuals
after the crope verw removed,

ocats and m=111let thore appeared to Lo an Lncrease of
opitee during the very early stages of grovth but this .ulckly

dlsappedred as the growth proceeded, With the maive plsnt nitrates
:
|
|
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tended to secumulate until the zlddle of the grovwing svseon,
Another concluadion made was Lhat the ¢hara.tor of Lthe plunte

grewn pay affect the pae of niteification wut not the linit of
nltirate aguumulsbion 1o the soill, It #as also oLeerved that
chunges 1o rolétuse content or temporature after early sumcers had
ne appreciable effe.t on the nitrates found under plants,

(1)Brows and MacIntire found a dirforsnee in the pilrate cone
tent of sol! under Ii1fferent oropeé for the greviang senecn ranglng
fron jF.‘i parts per million under gpalze to 1.4 parts peor cillion
under grass,

‘4) Feaps showe thatl the siteification tuet may Do ol value in
Wrae the erfects ef vrops on the soll, It was fousd that erop-
ping Jecrease. Lhe nlirogen which could b converted into nitrites
and t thls condltion was falrly constant with & large number of
soile lilnrkﬂ with,

(8) WMmiting and Schocover report s a concluslon of four years
work L, "The moat iamportant factor in incressing nitrale pres-
dustion 1s soll treatment, Climatlc ractors control the course of
nitrate production, Mut the asount of production 1s dependent ugen
8011 treateent”, These lavestigators also observed that the crope
ping '. Bten had an influsnce on nitrate pmd.uat-lgn'. Where a ro-
tation vontalning & legume as a green manure wae followed the k-
s0i1l showed & marked supericrity in nitrate production. They
founda t active orgaule matter greatly inereseed the amount of
nﬂsrltrn in the soll usced (brown 811t loan), They [urther report
uultlh indlcating that the largest recoval of nitrates fros a




)iucing he nitrate supply of these jylots earlier than on
Mr nitrate produsing plots,
len ani Tonadsl show Lhat with a continucus vhest gule
the 19th year on Woostor silt loam (Obic), nitrate proe
1s much higher on the sanured plot than o Lhe untreated
wn showe tiat the oropping system has an Anflusnce on
terial activities of a soll. Fe cbasrved tlat, iR goneral,
retatl produoed n Laneficlal effect on the nitrifying power as
Lo A continuous sropping with comn,

{4 #ar% sou Greaves found unior Utah conditlcns that the
pltric nitrogen cf cal land ddsajpeared rapidly during the last
faw of the growth eof the plant.




HI 0F JiE &1L AND TREATR T

The soil on whieh the studies presented in this paper were

oted belonge to the Kirkland series ae surveyed by the United
It.a.t? Daparteent ol Agriculture, Bureau of Bol.lll.' It ranges
from » lowm te 411t loam 'in character. This ia a cosmon Uklahoma
upland, It i& characterizel Ly having a brown to chocolate Lrown
goler, a more orF leoss lopervicus huripan subsoll, d gently rolle
ing level topcgraphy. The suueoll ¢ of such an ijapervious na-

ture that very little il «ny poercolation or leadhing takes jlage.

Very trun the surfnce dralnage 15 ot extrs geood, but the pare
siculdr plece of lani used for these oxperizents has n gentle
-hp-! toward the northeasst which gives 1t £air aurlace G lotge.
**Uy to 1733 the land used in tuls oxperiment was in & virgin
nndi*i.en. At that time an aors was sel salde for continious Sule

ture :}r wheat, In 1777 the acre wus divided into two sectlons of

m—hﬂlf agre cach Whereby creating the two plotd conponly called

in this paper the "pinured” and "unmanured” plots. The unmanured
plot tin never had any pateria) adied. The o.ly éource ol organle
watter 1t has recelved 1e that left by the stubble and rdots of
the 4t plante. The following gives the itreitusnl of Lhe ok

nured plot.

Date of Applicstien Rate of Application
July 1moa 15 tona of manure per nore
July 1999 - 1 " " " " p
| :m 1m 10 " " " " "
Nov. 1111} - ” " " " »
‘ Foba 1913 ; tg * = @ " .
ﬂu 1915 t 1z " " " o »
!
1
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PIne Soil survey map of the Oxlshoma Exjorisent Btation Fidmes
ted 8t.t.s Department of Agriculture, Bureau of Solls,.

pported in Press ‘ulletinlo.172; Oklahoma Bxperisent
Btation Records.




GENRRAT, EETHONG U5D
Thres locatlons were made on esch of the t¥We plots, one near
the onst end, wnother nesr the west en: snd 4L111 another ab-ut,

the mladle, The amples wers sollecled in  ne pe ind in Loxes

Using » s atul . o Ltrankler the soll, 10 LoXes and spatula werg
sturilized with adeohol,

n ecllecting the sasples of 8cll, the surface incr was res
moeved, then the scil from wn’ arws about 12" by In" wus dug up to
4 epkh of 6 i1nchea. This was thoPoughly mixed and s ssaple naken,

e sampled sere tiuken to uhe Iaberatory. Moleture weteruine
inatitns Sere wsde and nitrates Jdeterslned larediately. Cne hunde
'm “a sdpples of wcll caloulated on + molatire=-rree basis wers
used Baging une nltrave deterzinations, In ese cf these LoLEr-
“inatlons water oquel Lo wwice the welgnt of the ary soll wsa aade
od along witn 2 or.e of dalolum nyurive, They were then vigers
ously |shaten for twenty riouves. At 1ne enu of this tine they
were riltered anu an aliquet portion of each taken and zitrates
“aLe <« by whe pusncledlesulphonic acla +Othod, using a
Schreiner vclori~oter and ayu: asporla &s an alkali,

r the n1Lrifloation tosts one bundrod gi'u-l dampleos of soil
valoulubed on a molsture=Iroe basia wsre Taigied cur and plaged
In aterilized Jlass tunblers. To each of Lhese one nunired milige~

grims pf asmenis s ;llate wepre sddea, 1Tne sanples were when | aue

4p e b moliture ventent of 7% pepcont ani incubates ror a periva
of I #@8ks. AL Lhe end of tile period the nitrates were doter-
mined ke stateu above,

Nitrate lnculbion ctudles were varrled on awder various cone




ditlona, numely, in the .reenhouse, open foom. «nd out-dool™.

the nitrate poreclation teals 197 gras eac, les of soll
were jlaced in g lavs jercolators and the nitrates pre.ent losched
out Ly welng "0 gcublc centiseters of water for each: ssuple. These
;4rualabarl ware allowel te incubate for a geriod of three wontha '
and a

regalar coe noalh lnter ala the nilrates were lesoh el out
and Jeterczined.
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ICATION UNOER GIELNNGUSE CONOTTIONS
400 tests wore conducted for a perlcd of LWo sonthe} sach

:

el covering & perlied of one woath., The .anplea moge
andar <o nes e possiale optioum Reppuratuce ﬂ;r“lh- de

i

vo of plant 1ifes The Lest oliminatos the influsnce of the
e ¥heat plent In resoving slirates Jaring Lbhe poriod of tne
calatlons A rolubive lodex of the nibrifylog power of the dilfere
oot

11 treataon'e 1s Was o Lainod,
‘Lnl- 1. gives Sie sFesulis of thowe experineats, 1L Bue
founi s & general averace feor tm genths that Li9-sanared plod
O oash largesr quantivy of nitrstes Lhan LLe uneaoared pliote

e [irst south the MM Teronce 9. not sc 5140 a8 duklng
04 monLl, Dat the total quAntIty of DILPMLESs yPkent A%

of eouh teet showed the pansred  lod conitsined «laoet

8 much nlsrat e as LWhe anpanared | lot,.

aring she T1ret nerth the mitrated lu Lhe oecared 3leot

10475 cver 1% 1nitlal. gontent, while the unsanurel plot
1937 over 1% Inltlal comtent. The loltlsl content of the
plot e mote than Lvige that of Lhe unoanured plot,

r Whe soecnd sonth the pdursd | lot o ined A over s
el nibeate content, whlle the wamasurad plet galmed vas 8070,
ble oase the Initial content was pmMmctically the buse, A1though
& 11thie higher In W0 pasured plot.

S geparal avecs® foP Lhe 190 coobha the (1irtes pPoduced
under S0 sapuTed Gou uneasarfed WroAtmente soopare 15,23 Lo 71468
respaptively, oF 1.7 tlses bMgher for LVhe sanured soll.
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e . SRoT 200 S0k s8% Stortiind.

Nitrificetion ___Oreenhouse Conditions

Preeent thIM tFroaont uhl'nhul Produped : Tre:tment

? 70.83 1152.00 1 81.17 1 W40
s 5.5 179.00 2 19.%5 : 2.0
1 30.66 06.00 s 67.7 3 26.®
$ 33.72 1303.00 3 6228 .z .00

: 17.36 150,00 ¢ 32.04 3 450

e

1 177353
3 128.00
: 160.00
: 126,00
t 90.60

]
:
B
i
]
t
4 | Elot. —.——:
1150.9% ¢ 116.05 3
3
12 .60 3 Go.yy : 92.93
H
Iluﬁ-mtlﬁ.ﬂ e & o'W @ ¢ v & «§
H
1960.00 : 01.64

$76.70 1 S4.57 H 55.63

3

LW - e e

- AXsrace

Herured : 55.71 3180.67 3 55.95 : 23.20 : 155.11 1:113.791 3 $ 303 $
Unmepured § 2240 3 6%.%0 3 43,00 22907 3 0,35 ;70163 : 55.67 :
Batde of momrel to wmemmreds 1.6 ' AZ3 4 W o

® il I = "ast end of mamresd plot
$# C = Central port of memured plet

tH W = Woat end of manured plet

Un f = "est ond of unnenured plot.
n 0 = Cantral part of mamured plot.

n ¥ = Teat end of umomwed plot.
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NITRI

*IGIIIQH I OPEN ROOK CCMDITIONS
ro got & measire of the nitrifying power of euch S0l when

undsr| losa fiverab o conditicns, s.m les vere cgollected frem ecch

ylo%,
bate.
place

theso

found
and o
in th
in
nured
Bo1l,

plot

the r

mide up to 257 melsture and placed in an ufan room Lo locus=
Those ex;eri ente were run for twe months, sasple. Leing

4 %o incu. Le each wonth, Table 2, gives the results of |

SAperivenis.

Under these conditliong the largest waantity of sitrates was

in the nunured soil. The sanured scil gontulned at the

f the firet month ov P twice the arount of nitrates present

‘ unzanured soile. Although the Lotal amount was much greater
£ sanure. <oil, plwrification | roeedeu fuster in the uhml-
pLot wheo ol wiured Dy the 1o1tial quanuity present in each
low iuhuf ¢=in Lo prouduction of nitrates on the manured

as 1,47 tioes that of the gain on the unmanured plot for
I;it month. A: & gemeral average for the two monthe the mae

nured plot preduced under ojen reow conditions 2,24 times a8 much

nitrates 4 the unmanured plot.
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Table Fe. 2. Nitrification _ Open Foem Conditions.

(u " B
: : s 2 Momm. 12 Mos. t General 3
Plet, Loca~3J ' Carl el ! Pt AV ern:s H
tion, and 3 i les Mitrates i Jltrates : Plot and .
Treatment :Present :Present: Pre- i(Fresent :Present : Produced g : Treatment H
£ SLarsist Lo pugad 8% . Lad 2 n s 3 |
1
1 ¥B t B2.00 3 7%53 1 2.55 ¢ 26.66 :123.33 : M.67 :1162.20 : 58.10
, t
1 5C : 50.66 :7p11 :20. 45 : 6.00 t 62.00 : 56.00 1:76.45 £ 56,22 ¢ u§.11 3
3.30.02 ¢ H
:
1 4.73 3
3";: 3
t 15.56 1 .14 ]
2
.= i H
: ¢ 45.11
t
i —— T
A H 2:24 3

* lLess than at the start.
XX Exeluding "Un W
(1) Abmormal.




Eisure No.2 /Wr‘n}f;mfééﬂ~ Open- voosm Cond/Frinms

Samples Collected
L-/6~-22

/rwnurc/.

—— Unmapured

¥ MAtrafes ri1 posm.

k.

“me @ H WK

Samples Collec Fad

I-/6-2)

JMAe



CONMPARISON OF NITRATE PRODUCED UNDER RbOM AND GREENHOUSE
CONDITIONS

Under greenhouse conditions nitrates were :roduced in much
;reater quantity for both soill treatments. The total for the two
months under greenhouse temperature for the manured soil was 187,86
partd per million as compared to 111,16 for the unmanured. OCorres-
ponding filgures for open room conditions are 90.23 and 40.30. Al-
though the amounts were larger for the greenhouse temperature the
general ratios of nitrate production inder the L wec conditions for
the tiwo 8011 treatments bore out a similar fact that the manured
801l had & grea.er nitrilying power. Under the r enhouse temper-
ature the averigec raitio was 1.68 while for the open room tempera=-

ture the ratic was 2,24, These comparisons are shown in Table 3,

/5
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tat Ttartiat end 1 od.

_u %
sFRETERT :PresentiProfuo-1:Precant

itrates i Fitrotos
ifrecent: Fro- j:fresent :Fresant:Pbo~
$:ot bogin-zat end ;3 duoediiat Degin-iot end duoed ziat “tartlat end 3 duoed

i

i
tiPrecent t: Fro=-

t s ' ::um f_ E t:“ : : l'i : s
1 NE 70.8° 1 152.00: 81.17 :1:26.0 1377.33 :m.gsusa.m s 72.53 tﬁ-.’ﬂ 3: B.66 :121.35 :94.67
1 B¢ :1%.65 : 79.001 19.35 3:26.0 $12€.00 :101.60¢:50.66 ¢ 7311 20.45 312 6.00 :62.00 156.00
1 M. : .66 1 96.001 67.5% 1:316.60 1260.00 343.203:26.00 $,05 :28.00 13 .00 :54.00 150.00
2 Ta® 3 35.72 : 101.003 67.28 ::90.00 3125.00 3 96.001:10,00 3 30.00 :120.00 1t 3.35 :132.80 :20.47
2 Wl :17.06 1 S0.008 32.85 $1lh.50 t 90.60 ¢+ 7$.30::10.00 $ 25,22 312.22 51 17.05 31%.40 :18.90
: Lanured : 55.95 :: : :130.91:: : 125.30 33 2 166. 55
fyornses
Dhoerared ¢ 41.09 13 H ? 70.163: : 15.74 11 t PR
. Ratie Namwe to Urmennred 1.36 13 3 : l.881: 3 t gl 33 : : 2.76

® less than at “tart
xx Exelnding ™ W.




::qnxircnmxon DU ING YHE DRY BSEASON

The activity of the nitrifying organlﬁmu during the .ry séie

sons lof the ye.r was studied by ecllecting sanmples durlng July,
railing them Lo optliuum molséture content wn. placing them %o incue
“ut-!rnr 4 pericd ol thres weeks under o) en room coaditlons. The
tllp+raturt during this period wae rather high. Often it was us

much |48 70 ¥, or more im the shade Jduring the day time, The Lome-

perature of the night ranged about 70 F. The soils #er:c collected
ihin:th- molsture content was about one<~hall that of optimum
growth sendition.

|rh¢ resalts of this experiment are shown in Table 4, This
table shows that nitrifying organisus were present and When molse
ture conditicne are made favora le nitrificaticn took place more
ripidly than during the 7inter months under open room conditions.
Du | the menth Feuruary 16 to Margh 16, 1703 the manured plot
con Ixntd at thie end but 645,23 parts of nitrates per million,
(Tuhil 2) whils for the thros wsake ending July 24, 1727 22,50
parté of nitrates per milllien were found in the same soll, The un-
mapured s01l1 gave very simllar resulls.

As to the coaparative power of the two treatrents, the ma-
nured soll wis puch superier to the unmanured. At the end of Lhe
experiment the manure. eoll contalned 27,50 paria per r1ill'en teo

the | anuret soil'e “7.14 or 1,74 times w8 much nitrate nitrogen.
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(Table Ne. 4§)

Nitrifioation during the Summer. [itrates present at the end of > weeks
inoubation July 1-24, 1922.

Flot Bo. : ZLooation ¢ Treatment : MHoisture ocon~; Sample 1 1 Sample 2 : Aversges

] tent at samp-: i
3 = H ‘ s A ing. 2 —t 2 . ]

\ tFast end 3 Mamured  : 13.84 7 3 120,00 31 90.00 2 99&__ :

. i Nest ed | Megured L 20600 11m00 ¢

i 2 3 Fast 'nd : Unmamared ¢ 1.1.;’6 £ :__6666 ; 60.00 1 57.16

i g :

i Nest End ; Ummanured i LeDO0 3 By g
— 0 UImanurec a




ORAE B VERoUS OUTDUOR NITRIFICATIONP
© g8t a Turther index of the nitrifying power of the two

s0il Lreatzents o ven; wrlson was cade of the nlisuled produced une
aer enhouse 0d outdocr conditions. The outdoor sasples were
placefl north of a tullding so ao % be out of Lhe dirset rays of
the sun. The greenhouse sugples wera places under @ pesr o) tl-
pus temperature e possible for the de.eloyment of nitratsa,

Tuble 5 shows the comparisen » Thils table slhowe Lhe greenhouse
conditicns gave the hlghest anount of nitrates for Lolh treatuents,
yot the ratio exlsling for the nitrifying pover of Lhe two treate
monte! remaina ibout conatant, This determiniblion w.s made duirlng
the Lime the ¥heuit 1o the fleld made some of 116 ucst prenonoed
ro A8 18 cLoWn below '

1 !

+F _j Helzht of Wheat 1a Fleld 1

' I One-naif of rnricd]hn‘ of Incus 1

! At Et;érmlm_rar incubstio ! hatdon 1
!

7inches 14 1/2 inchea 25 inches

s 1/2 tnur.n| 8 1/2 inches

16 inches

'ﬂl-_-
- S S e
- G . s el

The cytdeor conultions then exlating are shown o be lavorable Lo
growth in general.
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(Toble 5)
Compesrison of Hitrification Under Greenhouse end Cut door Tempernture (April le
) 0. 1929
!
3
Out Zoor Tam=  Fatic of Sooured

BN + : s
nitrates
s present . Greenhouse

Flot, Trentment .t start :ehqgnW%nru:Fumiu:ﬂ'nnnuuﬂ
HILra §§

e S8 We s

end Logation 3 :produced’ ¢ o Unmasured parature:nitrates g¢o Unmanured.
i : produced ;
& 6.25 . 124.95 503 60.48 2.88

F— : : :
6.25 - . 137.75 51.08

1 1Le ] = s 2 3
7.50 : 15&.50 ! 82.50

L__JLIq.F - 2 ' s 3
4.00 . 54.00 ' 25.60

w e — 5 : - - H
.28 s 45.72 ' 23.32

2 e : 3 6.2 : 45 : . . 3.3 :
4.86 37.14 18.47

- : :




A pummary of the nitrification experiments civen in Table §
indigates that the manured plot is far superior te the unmanured
plot| in producing nitratess As o penersl avers ¢ from December
1922| to Mey 1985 the manursd plot sveraged 104.55 parts per mil-
lion nitrates to 47,73 paris per million for the wmanured plot.
This givea e ratio of 1 to .19 in faver of the manared plot.

At time during the period wee the nitrificution for the un-
man plot equel to that for the manured plot.
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(PABLE 6
e Nitrification smry ort a1l Conmditioms £iving tolel nitrates presest

tDec. & :an.a:-a. s Fob. tFeb, & Bar, znc s Npr.tApr. & Nay: April & lﬂmril - p—y e

MO EFffGee C'RBiEe  °PPBom  BSBn  outdoors §ilS ol YRGS er pletifatie
L o - d_ I

- -
L - -

-

1K1 E :1%.00

202.66 : 73.55 t 138.66 : 66.67 ; 131.X0 ;1280.67, i
180 ¢ 80,00 112,00 : 7A1 ¢t 70,00 3 97-°3  144.00 , 90.24, 104.55 :
m&m&-———s—u—-——:m,t q{‘;.uo 3 ‘L'G"’VG xl-l.o:-.f,l:r T x
2¥n " $120.00 :2122.00 : 30.00 3 3360 3 ~9.60 60.00 3 63.53, :

>0

2Un€ : 5.00 :92.00 1 22.2 : 36.60 <°.50 ; 52.00; 46.85,; 47.73 3

L 3500 iUA00 i 00 4 SRgQ (83.33 48,00 ; 33.17, i

10E 3 160.00 1 152.00 { mo—- t  104.00 ¢

l1HC H 780@ H lﬁcm H 0.00 H Sh.00 @

LMY ; 0600 :280.00 i 60.00
2% : $2.00 3 12.00 : 2 32.00 :

{p
-
(o]

2™C : 50.00 : .60 3 29.09 %6.00 13

2m ¥ 3 84,00 1 W0 i 2020 i 22005 00000
Fatio : 1,78 3 AaT8 ¢ 2.60 .71 1 8400 1 B0 £.19 :
‘ v




A STUDY OF THE NITRATK COUTENT OF TEE FIEID BOIL DUAING TRA
DORMANT STAGR OF THE WiRAT

This “esl 7as etarted at about the time tho ':@nt wegan to

show [toppage of growsh for the [all. AL this tims the #hest on -

the Inmﬂ- plet had stoele. falrly well an. ultloug: seb having

4 lagge grodth was much shesd of the unmanured plet.

Table 7 shoss the ritrites found in the soill frop this

time up to the tike th b epring growth ctartsd. For the most part
this [table ohows & sosll activity of the nitrifying organisds at
this geriod: The wout of milrutoes in the plols. rumaine. [alrly
conetant during the period ae o gepsral averasc, sltlioug the ree

sulty of Januery ninel enth wers low for thie panured plet «nd the

rosults of Janussy L#elfth high for the unmanured plot. Causes
rnruulneu discrepncies cannol Le agoo nted foi unless it was that
darldg uhe few uuys gpreceding January t@elftn inususlly warn
¥eabher oCuurred Whleh clght not oaly have stizulated the activity
of Aurate grgadlsas for tha. time but z2lso -tarted the wheat
e at, as Lhe deterulinalion on January ninetsenth showed unude
ally low results on the manured plot, and somewhat lo¥ presults on
the unmanured plet.

The lowering of Lhe resulis on February sixteanth wie mpet

likely due to the starting of the activity of the wheat rlant,

be on Narch sccond a general lowering of the nitrates on the
manumed plct Look (1466, Alloush this can herily .ceount for the
lon Wltsé on Lhe unmacured [lot. From about this time on, the 6,
nitrates in the monured plot began to reduce in snount due to




rapldity of ;lant growth in relationship to the aetivity of the
nitrate producing organisms, Tho goneral Pelucti-n begin on the
red plot 4t 8 lator aate,
further cozparison (Table 1) of the Lwo wonth, January and
Fobraary, shoss that althowy: very 1intle nitraves “ore forved,

Loa L on Lio manured plet Fis i & mueh bolter state 6o Far as
nitrates were concerned to start off spring El‘u‘iﬁn A8 4 guneral
ave the manured & 1)1 contained at 1oast twice w cuch altrates

an the unmapurod soll at the beginbing of the sonth of Peuruary.
the slxteenth of February the unalysle showea the manured
801l gontalndng wore thaw four Lires the nitrates ,rewsnt in the
anmandred sodl. It §a possible, trougn, Lhat GyPing growth,
Which (was evidiny & rew daye fo.lowing by the out:.rd & pOArange
of Lhe Wheat, hald stually started ot Lils vies. In uny case uhe
piLrates ;rescent wee in greater quantitiea during vheae sonths in
whe maured 8011, | |




$TARLE To. 7)
Fitretos Irecent Turing Jermant “Cege of Vheat

Flot, anf : Teg. 0 Jean. 53 Jan. 133 Jem. 101 Feb. 23 Fob. 10i1aversge of: Averwo
PEESTEIATS I —

A ME s Z0.8% 3 %207 Gl : 20,40 3 U5.73:  93.09 a.ﬁl_u :

A 5C _: S0u68 e300 2600 s RSt : 0:00; 20.66; H.HLW o A
AUY o MG 3l cTa33 s 26 s 36:00, 36.00, N ),
2 Ii ;T2 D00 ;3500 2 ;
1256 560 10.00, .3 2
2.0 s 2726 M0 13200 ¢ e ; 1230, 000, T0 .._....u....t
2. 36 AZ.0% i . 135.00 3 31250, 9.00, 12.00 .)

Amermgss

1 Heuref: 55.71 @ 0.6 99,90 1 5.0 1 G700 1 48 s . 3 BT

2 Dpmwel 28 D3 RIAi20A7 D0 0623 3 gy

——nhdo ol smured to Uspamired . 1.88 &




26

(TARLF Fo. 8)
Comparison ef itrates present dnring January and Februsary
(itrates expressed in P. P. i)
Flot, Treatment: ; 3t
1 ¥z ‘ :52.17 M.GB:?E 4o .5#-131 1:45.33 :52.00 : 48.66 :
1 6¢C - :35.65 :7&00:%.&0 zus.ss ::Go.oo :50.66': 55.3
1uW 35!;.11 :57.53:16. .ﬁ2.75 ::‘56.-')0 :ﬁ.oo : 31.00 :
2t 1 .29 a5 :56.00:30.00 :3&.52 ‘5500 :m.oo : 11.25
2™ e 16,76 152.00114.50 127.09 £:12.5 110,00 1 11.25
2T W :17.85 235.25:13.00 :25.55 ::12.50 s 9.00 : 10.75 :

Average: S i 3. 7 AL 1§ 8 LR 2 3
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Iﬂ'lllrﬁ PRESE T IN THE SCIL DURING THE RARLY MONTH. OF WHEAT OROWLH

s part of these ex;eriments (Tuble 2) shcws that the
altrates were ra;idly re wed during the early & rina. growih of
the t plant. Not only was there a o4, 1l reduction bt the
qaantilty of nitrutes  Pevent roduoel to A Very smill amount, Dur-
in: thias period dhe fo)lewing dita ware securod rofarding the raje
1.1ty of whea. groili.

o Pareh Lesatieth she hei:ht of the wheal on the wanured

plot [averaged 5 1/ inches, while the unumuired #eal averaged

but

gro
The Heizht on March twentye-ninth showe. the manuirod Whoat avere

1/2 inehas, The msaured +heat ,ractleslly covered the
shile the unsasured wheat bapuly coverc. the dril! lines.

¥ aged |T inghes, wille the ape nured wheot averaged 3 1/7 inches.
ApPil fourteenth showed 14 1/2 taches for the masured snd 5 /2

s for the unuanure whoest while on April twenlyefifth the
averaged £9 %0 /6 inches for the wnmanired.

Considering these growihs and the amo nt of nllrates present
pol) $Table 7 and 3) the results indlcate that the wheat
repoved itpates froe the scil rapldly ‘uring this pariod,
The data ilso showe that the larger-aount of tet:l nitrates
ot o the. panured soil (Table 7) st the Legiining of spring,
most likely had sn influence in the greater growth of the

plant oo thle plot over thut of Lhe whoal on the unmanured

20
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(TABLY Mo 9)

HITRATE" PRECGEET IURING THE FIRST B ECHTHS OF TH= SPRING ABROWING SRASON
(Fitrates exgressed in parts per Killion)




_SUNBARE OF RITRATIS PRESENT IN THRE 5°IL
Table 10 gives the sunsary of aitrates prossnt in the seil

¥

for two troatononts. It also glves the asount= of mlnﬁn

pres in thy soll .t eacvh s.mpling time.
A rather distinel line of desarcaticon for Lhe lowering eof
the nitrate gontent of the manured scil is shown. p to Margh

s0cond the aver.ge acount of nitrates prosenl 7. botween 40 and
S p per willicn with but one excuption. After thls .ate the
sitrites lowersd considerably as the growth of wheal ogcurred.

On the unuanured plot the geners! redustlon § nitrates Look
pl st a later date, Up to Marg: sixteusth the zeperal nitpave
oontent was nleut LWenty parts per million. The (Atrate detere
sinatlon oo March tWent, eighth sarced the boylniing of thu gene
er:l|nitrate reduction for ti:is treatment, Orewth Lats previously
glven aleng with this show the buckward deyelopuent of the wheat

on the uusanuse. plot as goupwre. o thal on the manured plot.




3.

(TARLE Yo, 10) .
‘ BITRAYTET FOUED IN THY 20IL

SR 7+ < T T8 O N

Flot apd lec. 204Jan.5 Jan. 12:Jam.19 sPeb. A:Fob. 16ziar, H.U‘.un iar. 20sApr. Ei. 25e

e 8 o 005530 113.00 $12.50 1 5400 3 7.00 sh0.00 3 L6 ¢ 500

EQINTOR:T FRTFT AT TN OF "AOLING (PR=rtSED IF FER OO ACINSSE® FEOIE BATLIS)

£.94

2 Unmenurof 136,37 11273 3% 11.00 130,27 :16.93
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HITAATES LEACHED CUT °Y PERCOTATION
This Leel wae conducted under ope:r room Gonsitions. It

shiagl the productics of nitrates in the tw s0ils shere the ine-

ﬂu-ﬁm of the ifhu--t plant 1s regove.. At the ‘o lnning of the
expericent the nitrales present were leached out with 500 6.0. of
alstilled water, and the detorzinations made es given in Tsble 1
This palle ahowu thal tho macured sell produced 1 ™ timos as much
aitrates during the ° months s dia the umm:tull'ud. gell. The nolée
turs pontent of ths purcelators was ot regilute.. Ab the end of
each percelaticn 't.hu soll) mue left in a more o leads saturated
ecadibion and Ly thu time the one .onth poriod was up for the
_mext leuening ihe acil had fallen below the o) Linuc molsture con-
q .

%ant. for the growth of plunta.

T“bl. | ' 5o op= 0 .'.‘ 4'... : E 3:.'." :-.

li.u.rnt.u Lasched Ouv u;r ﬁumﬂ,ﬁ,ﬁ& SR
« (niurates expressed "fi ilifte per 1*119!:}

I !

'ﬂTﬂ-ﬂnl I Jan, 177 Veb 9! Mar,0! A r.ﬁi 3 ponthe average

173:3

E
-

!
* 'Rutun ol Hmmm’m Lo Unmanured Y. 12

}
e oo

Okeherme
M“ uny Mhlc‘l
Library

AUG 25|935

Cnie,

33




1, Nitrateos woro produoad in puch larger qumﬁluua in the macured
soil. '

that ef the uspioured us the gemeral average for the two wnd onee
half month jeriod.

7. Bp
both

rifloaticn < jerisenta conducted in ths groe hiouse showed k=1 '

Lhe pan.re . e0ll  PHuused 1.57 Bimes more nilretés than the
riftoation eyeriments sonducted undier. open reoom eon.itiens

e unk«nutod 6cll for a LWo monthy averase.
flcation wmoriments conducted under cpen room conditions
ng July with optiium molsture present aho®s. the manured

t8d in Loth czses favering the panuraid scil.
nltrates resent in the soll for the twe trectments during
the| dormant  ericd stowed the sanured soil contsined 1,72 tises

i1 soll for = period of tWwo monthé.

that the manured soll prodiuged 2,24 tipes As much nitrates

growth started later on the ummanured plot as shown by
helght ci the #heat and nitrates present in vhe soll.




goneral average anltrate content 1or Li. miansred soll was

thoan that of the unkanure. scil.

pergclation twalb showau 1,10 Licwe Whe aevelopment of

in the wspured plet as in the unsanured plot for three
average ;roductlion.

4 manuped soll Was sugerior to tho uacanursd soll undesr all
tloae atudled, pamely, nilrates precent, nitrilieation and
retention i plant growth e they iniluence nitrates in
.
amount of nitrates present in the soil undsr alther treabte
f1dly wwduces & soon &8 spring growth of Lhe wheat beglns.
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