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tmomenm

VtUMft gMiflti U liaU*<S mam often by defieUnqr #£

An idMl Bifexogea mocim la hob tii«t wlatw «vttiUlbl«

Aiilag tit* fCMlat MMiit ibtfiiqr ainiaii^ag lo«Mt em*d Igr

lniiiiihlnB Mil iinl t r1 ri<iiitl<iiiii Smmwhi of Mold WMDrnHnULOM to

iiilwuil and alesatSA fmMit vfitti uhB^fnint Uaehiag Io«m«^

•tMidtftf qpiwreliil f«vtill8«r» fall to m»«t this reqtsimMiit^

and « slasla f«rtlll«Mr apfiliMtiOfR aigr aat ->c .--.'cf-uite*

tt>wif<g» i£ • fareltUmr vm «oMd idHi MMt mcarlal. It

iflit b« •£iMti¥« In pwtwtlag tha ra{»i4 valMM of niexaym*

9f vaiylas tiMi thlakaaa* oC the eoatln^^t the plaaia mntld obtala

a aMfjHtal ma^ly of nLtmpm vtfih a aiagla iwraplaattag

a^llcatlon of tha CartUiaar*

Wiwmir ChaaHial Qmprn^ pm^mmA mm mm aaafcad m
imidMftiCiad plaitie at iwmi—Bittim of mfpmiiimmXf 6 pm
mm and 12 par a«at af |4aMhUi aaiMnal by «tfeight« Tha aala

a^Jaaeiva af eha plattie fUa i« to sadoaa t!ia vata of

iwatifttitim «Md aitvUiaatlon o£ th» urea In tba tall la

•idar ia fit a «iea tiO^Ma vipttim af aitaafn fay pi«ita,

timm mtpmUmmm hava ba«fi aantatad ea avaluata tha

affisetliMiiaaa of auMBh a aoatlat*
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iiiorg«nie £dtcit and wAtvtmt m in gemval eootldrnd fiha wst

awMJ^U «3m ait»»iMM0u« flti%»Mn i1» (5)* Hm Mim i^tmM

U e«XX«i "ida«««liwieii«» mod fHwlMbly taie«t plM* thxmifh thm

Mqpnte nltvoftn «^ aanoaltt nitrite nltnt«

tiMHM msafomaetoM m inrlawrlLy btm^t in th« toil ly

tht «i^|«nie aifer»iit& «^ aioaoziitim oitYOgsa trantCorasfiion it

<i*Mtad ^ feMs "MwonifiefttiOtt*** The |>iMMt is bitwi^

lAwat bgr « wida vaviaiy of «iev»<K>rg^attft« iMxt thax« ia aaaa

avtitaiMia that mmmlm eaa ba jpfodaaatf ia aaila tvaaead wit^

telttaoa* aad fihaMfova, ptiauaiaHy aat Ibgr tha aetion of living

l«xo«^Sa»ia«a (24) • thia tranaCovaation ia a iioii»apaaialisad

|ieoaaaa» alfiShem^ dia nyidity oC tha awant u focowtion dapante

i^on tha natuva o£ ovfanlana (33) •

The at«H aMMBitw ^ nitrite «^ nitrate, howavart ara

earriad oat ^ atUy a fav c^iattiama. thia tVMiafomatlon ia

eallad •nitrifieatiott*.

Aa Kipotfd Igp Baaaal (U), nitrifleation is aaialy a

Miviagiaai imian aould ba afesppad nttlseptics sueh aa

alOMWAMBb i« liwiawiillii iaolatad an stMwnlw oxidiaing and

alttm iNWdatlac baataritiiH «*Sitiqi—ama**» and a nitrata

£ofi^ tNMtariiMit i^Uh ha naoad "MiCrobaeter** (24)* thaaa

ttiaro^orgaaisatt aaa •fnthaaiea organia aosyaaada naiag CO, as tha



oxidation of nitrogen (5)«

the v«riaa» reactioiis involved in aitrifi«atioa 9f

aitimiwm» MopowMi* urn slsasl^ «luci4«M ia 1890* All

efforts to itolato the •peeilU organimts veepoaeible lor the

pfooeee f«lled« hoiieiveff*

flit altrlfilAg ora«M.«flW9 altheogh th^ tftprnme to be prmmaM

in all Undy mmus in gc*ei«r awitar in fertile titan la

li^cftlle eaite but em aeeer Iwime (22), The aHribMr of

tettterie per ptm ef soil variee fffttettyy ffom « fetf eells to «s

sMnr as 24,000 <S3)«

the aetivitjf of ^e xdtrifjrlag iMMfeerle is gfeetly iafluoMed

ligr soil reeetieii md ewiwSHftal conditions^ especially

teepevafturet aeration* and aoistuve supply,

AMaii#i tdMmam asaysiimfs ««e pVMsnt in all cultivated

•ells* there is selte eMM#i fee ptwits oaxlaMa cvop pvednetien,

•ad this ttskes it lapesative to use Bitfoa«» r^rnrtnmrft as

tetiliaers,

tHi HM of urea as • lectiliMS oMterUl is heeoMlag

%am&timi$^ im$n9Ut» im mm mmi ttates. xt is the mt
eancentraeed snnHisri, ially available solid alttvtSB carrier, and,

by virtue of process improvewsnftSt it can new be produced at

pcMMMi mpetitivs vlth other solid nltrofsn Materials iH)*

Urea is a white ovgaiiU rmiyewiJ diaeevmd in 1790 by Roule

as a aid^ataaae occurring ia the urine of aaanals* Historically

it is of considerable interest In that it vas the first organic
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iiijiamiitf Co h% foUMMl areifieally (Ml«r» ISSt)*

ruM «M c<mftn» 44S«43 pwr «M o£ nltisog^ emmmUX

ttiM iitiMillar «MliJMi 45 put tarn, 9i aitft^pw It U taaMNiMt

tIfM «s « fftrtUli«r wi«««l4a. haft bom wmtmntf •Ml4m4
to b« like nitrate in its sitfte«|)tlblllt7 to iMi^liig mi4 to

fiiMiM« iiMWnU ia t««Mf»nMiti«mi follotdi^ Iqftffolysli. ^lov*

•m, Conradi mtf Atf«M (22) eoaduct^d M» pmoUtiMi ftttidlet

uttii utM toltiftiMMi mA titmmd I3ii« sm of tho nltSHpn fiwi

M^UMd* fwetS^mof^ iinrtftiimtt MUt azid tyier (7)

m^wiM tiiat vHra* mmmm lost ropldiy tlum nietmto la ooll

titMHf oatf Mmr 9mi iiMMm ()} not oInnwvo UaohiBg ofi

itfoft wlMtt mmmm mtme mn ap^Llod oftor four dogro of iaeiilMtion

|MMrio«* mm imMi^mw asfiM in «ttnimtUig 0ti« rotontioB

of ttCM l|r wM» m mpiA lyifolyoit of uvoo to inml ii noro thoa

to uroo Mag hold adoorption fotaoo in the ooil*

(^baoa (tS) iavootisotod tho dotoappoitton of ucoo la St

Maploo of oatfOBoly varlod ohoroeter, Uraa mm daMvpMod

toadily ia «U aad vmy rijpidly in aoot of ^ sonploo* Ho

rtpovtod tet theu^ asaa |« aot oboofMl ftgr •eUa» its vapid

ooavaroion to aawiil i will goaorolly i^tavoat loooo* by loochiat*

lAMtt ittao diftoelvea ia nator it i« aooaartod to nwlwi

hiooriMMMitMi. imdat jiattil mM mMiHmm this n MgfiigaiiluB

!• ooapUto idthin ^oao doifo* tho aaialMa Maaihoaoto caasto
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til* noil iitt^ Ml tisUsfiilf i>8 Itr «9 fecwMly Ch« «f

til* fmlln t« «Nif iwAiMNi^t ^ mmmoSLmel iiltro^ fcfBmg

iii fM»t iNmlM&^ in tfi* 9t!>1l the mMilml
iiitr>pw ClNiit Mt mti^- hf ^ 6irc^« or i» r ' to a lowMr

—IIIam cmfmmto lis Mil* Hnw tocMi M^ty t*pninitr«tg<l» «iwt<iif»

lit* eh* nrw% mtffm •1mti§m>^ im m ^fnm vfeit^v

^»iiwH<f. iittfimc ii fhftt til* hf^wiyim 9f ilMVtite* b«t

nm% mf tftotyin nf «fM tn twills tit^Uw^ »4«h «4»itt«nc

t«MMif«WMitl iwn la ioitt t9 hf m mmm ^mi^lmMf tuM M« but

ffr 1), 2D, taui 99^ l»9«tt« ifi>m ^tm tfimm itatrellf or



ioesMM In th« tmte of usoa hydroLyala and mtbtNifMiit: altrlflea*

tion with an Increase la toll Heaparatura, Omtmd (8) fwported

thae mitbentaehllc fouiMf 0r(tftniAT.0 chat mv% eofMibla of deeoapotlng

uvea below O^'c. In cite aaeie ^aper Coiwad wnpoifttmA tltat urea waa

l^dfollsed at 2°C but not at 90^C«

ftfiMMlbent, Kill, and tyler (7) obamrved that at 45*r SO0*

mA 400«9^ aMMiita of urea were cooipletely hydrolyced after

e«v«n daya of lanUMitloiiy although eoiaa urea reiaaliied after three

dagre hHmi fitie Initial application wsa 400 ppa or leaa*

the eKperlmftt reported herein la a eoaparatlve atu^ of

ratf 8 of AMMmlfleatlon and nltrlCie.iitlon of chr«e c!lff#r«»nt

typee o£ urea fertilizer in order to evaluate their nitrog^

•uf^plylng power*

METROOS Aie M^mUbS

Soils ueed '

_

The surface six indtea of two aolls were used In this study,

A Oeary sllty clay lows was obtained froa the Kaaeee State

University hgtrnmav near Manhattan, Kaneas* This Is a veil

drained, taederately dark colored » nederately fine textured,

inddlsh Prairie soil which has developed In reddish-brown loess

or loessollke aieterlala.

The second soil was a Sarpy fine umiy leaa, obtained twm
Che A^and Agwwissw fam near Manhattan. litis alluvial soil is

feond adjaeent to the Km^mt Rivnr and la suitable for icwslns

com« hay, and alfatfaf <



Fertiliser Hetprlal

ttura* dlffertnt typm «f ware uMd in this ttudys

ntgulAr urefl» a»ditt» eaat«d ur«ii« mid h««¥y eoat4^<! urea* 1h«M

yseduett were prepared bgr dfMmoer Cli«tti««l Ce«ip«ny« The c^atiag

!• as ualda&Cifled plaatie awi eoaecitutcs 6 cent and 12 per

eant of fitie fercLiiser aateriAlt ift the aedlni ead bmnf coated

tiree* reopeetlvelyt

Lidbovtttocjf Aneljreea of Fertiliser

Tot&l ttltiwgan t& the fertiliser aaoiplea was detemined b^r

Cbe KJeidehl acthed aedified to loelude nitreyaa of x^tretea

aeeordiag to the procedure reported la **0££icial end ttaitetive

ttethode of AMlyaia" C2)« I'he reauita are reported belev in

pextteot of nitrogen la the Msaple*

liable 1« Aaelya^ft of Oree Sasiplee*

rertiUeer t ^fuT eettt of nitrogen ia the senpie

BeguUr 'Jrott

HediiBa CotX»d Urea
Heavsr Coated Uree

43,05

liHMBt fication end Mtrifieation freeeduwe

Mil aolls» Ceerf ailty eley loa« end Swfpy sendr loan, wmm
epread out on a teble md Hitmmmt^ly wined *Hth the fertllist^ra.

One i^tMMMd greMO of eech noil (ea drjr fveight beaia) wete placed



in 21 pota, that frtrtng « total of 42 pot*.

thm MM fev»at8M»t m» vomiA wktAi all th« ipota In ragard to

plW|itiog<f aad potasaitioi ai»pllcatloB8» 200 poimdt par aeva af

f^hoaphocoa and pataaaiuBi In eiNMsy nof:* Hatml iiuperi^aphata

(0<»20*0) and attviata of {X»taah (o«0*^3> wava oaad Cor this puvpaaa*

caCaa of Mtalar urea, sMtfUm aoatad ur«a« and haavy

0Mad u»aa Htm a^liad to tho soil, ^dth thraa raf^ltaaeiana

par rata*

tiftble 2« Kataa of fartlllzer application par aoll Cor
annoRiflentIon and nitrification (itudiea*

TtaiMnita uaad « li^^^of » Ut—
lba/\ gjfB^pot #iApot

1. Ckmtroi,
2. Ra#a«v 8tM 100 0*05 0*1104
3« ** ** 400 0*2 0.44l«
4« md%!m Coatad loo 0*05 O.im
5. • " • 400 0.2 0*4645
6. Ha««3r Coatad tJvoa loo 0.05 0*1237
7. • • 400 0*2 0*495

Ott f^brtiacy lat, 1961, all tiia poca mre pUaad in a eonat«ic

taapamturo xo«m and tiw eanpacafettre «m« tnaiatainad eloaa to

ao®F. Varlationa of only 3 to 5®r o«eurre4 tolas t^^s ej^rlracat.

tha flDlature eoataot of tha aoil in evaty pet waa ttaintalaad

§M flaid eapaelty*

Parlodieally, aoil aaa^laa mm fmemi ffw aa^ af tha 42

pota* loium aaa than addad to aaeh aoil aaaipla to pfwvaitt any

ftxr^r aatioa of teatarla* Kltrata and a«Boniaeal nitrotni

detaztainatlona tiere mada*
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UHimtoKy MiBly— of soil ^m^l—

's mmStrnd^ oucllnNI by PijMar (23). th/t ptoeotot

tolloMKS la nltrat« d^«»ltiiitio& l8 « tncKH'tc'tloR of Pitr cr**

QdloflnttvU rhanol^oaifuli^liattie Aeld nstUaoi^ il6)« thU

ttdiip|;«eioii £<nr ptioC«8»tric detetmiiiAtloa I0 reported if JailuMA

itn.

JeiMMsy 27t lt>6l» both •oils mm piiMtd tttxaui^ « tmli

ifieh •mtB and Che eqttivaleiit eo 2»7SD gfSM of dry soil «m0

ptaeed la pat«. After aoli had been epreai^ an c t«ble»

soil} £ertillscy» eoile vtre thoioui^iy odxed* The cetee e€

£(irtllisere Applieatlon earn tibmm ka t&hlB % m&d 4«

tMm 3. Beele fertiliser ereetamt (ether titca H)« Rate* of
fertiliser epplieetien per toil for geteaiiouM) etmilee*

rertiliaser |
>

Rate of i^ti««tien«
mm&B of pjO^ or

per asm

Abm^ of
fertiliser jmpliedn

ge per pet *

taeevaliOMtiete. aoo l,375

<M>^3
''liiii^

*•

0.4365

* thie trettmnr «m9 applied to every pot*



Mi« 4» H«t«t of iiie««ttii l«c€iils«r AppiieAticm per toll
for gMotni-tomo ti:isdi«8*

MnnNHOopiMHnMMwaHH^^

ll» pots at ;-^e of Rr.Ce of N« Roto of ilre«t

rortlUsort ooeli opplioo* lb«/Aere g^poC m^pot
tixm rate

Oontxol 4 a

t
0.1375 0.3033

^1 • 0.275 0*fl07
4 U214mam eoiM iivoo 4 lod oil 375 o.sm

» m n 4 200 %:>75 0.638S
• on 4 400 0.53 1.2773

4 100 0.1375mm 4 200 0.275
0.55

0»480i
m mm 4 400

AiKifoii 04ift«m «rop poMft oa oaiii •oil, iMly o«t

Midi wtem plontod la inm^ 13m 80 i^oeo at 1 3/<^ (f#f>t.

iMMbm iml wm mimtHmA mtm fiold oopocit^.-

MiMUlffl* 0«tO HMO h«rvooto4 o» Htgr !3« t96l» ^ield

oatoalatod «Bd eetal nltropn la plants d^«RBdLaid#

fitadooi ^ly^too of WUm Matorloi

iMi «Mo»M oodn tmvUm wm pmni* liotal nitxo«Hi

not Moxfl^Md I9P tho vlMet^M borle ottld n»iilfieatlon of tho

Siol4l^ MliOd «« ropoctod Ijy JolAuMHI <t7), v-- ;ra :la :t

maplmB vero ^^looftod bgr 30 al« portioBt of e: l^oclc

oeid« A wOammm mam 19 of Id ptgu ^^so^* l 4 mad O.S

porto (^so^ mm «tod 00 o ^MLatottoii ooMosi«er« £0 tho <ii«s«i

m a(L« oC 12 ^ mm oolution 000 odM and distilled. letUUto
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mm OftlUwtcd la 4 j^umM bovl« mi4 aoiucion* Ihla iatftr m»

hmek eltmced iilCh ii/|4 H^^^* Itie re«ul&t wm wpovt»d In

prnmaat of nltxofMi is 0*6 ttaipXm*

MMtaiKt Hill* «Bd tflMt (7) obMraa tli«« at AS^"" SOO*

400«ppa aaoM* #f were eoaplatsl;^ IqrimljfM^ titter

mmm d«|rt of iaoisbfteioa* iiiaiilar vttules hsv* Nmoi tofierted bf

oCbMT UMilMHni* la thtt pvmot «^^«vlaMKifct ^ first sao^liag

mm tmSm aftmr 22 dagrs of IneutMtiony th«e«foc«t daCMtian

fill* peidc ^ «aH0ai£leatian curvM «M aot to b« «Rp«cted*

FWiMHBnmt liSkft fwmtmy i»€ thm MMpllng mm not ad«fiaftC« for

aa atauyee Macntnairlan of all of th« foMcaa af tha

iiltflnattaii aaiS nltrifleattoa aarvaa*

WiWiWH t ilia objoetlvfts in ^ pUaaiag af «iia MpatiMat

•ad it* aani>r»tive ehametar (ttudsr of diffaraaeet in nitzasc^

aiaatallaaeien in eha thvae uraa ^rf>aa> aada amMeasMxy the

amMt datandaatiao af tha aitad faatac««*

JMMiirieatioa mSi jlitrifleatien Studiat

lnif!nHiii in Mm dmitf Urn* ^ fii^»t mhipUb« af

Haw Mndy laaa »aflaa»ad a dafiaita iaaaaaaa In «m«nr>ni''ie.^tion

of all tir»a*tiaatai tall OaM** aawpanad to tha okkmi*

mmimm aMonltiaatlaft recor«^adp at both rates of nitro£^»

mrrtmtmAn m mt fiM Mn^liag* thaa iVMiftifleation ^liaad

rapidly ia tha aa^plat txaatad 200 af M and mirf wtotAf
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Control

Regular Urea - 50 ppm N

Regular Urea - 200 ppm N

Medium Coated Urea - 50 ppm N

Medium Coated Urea - 200 ppm N

Heavy Coated Urea - 50 ppm N

Heavy Coated Urea - 200 ppm N

22 36 50

Time (Days)

Fig. 1 Rate of ammonification in Sarpy sandy loam.
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At the Immx r«t« (30 ppm lO . ttt«vmMm mtm mat ootUmmhiM

whiii Mo^pftrifOM of ttm thvte types of urea were «ede«

rtwOTrtflfitfyn to flnarr Mfcr glair iiMi^ che initui

MHpllAg (22 diQrs after ttert of liMwAetiffn)» there eeie

iiptt—MLe dlffeveneee la the MMoite ef Mnenleeel nltro^Mi

pfeecRt in cfie eoll depeBdliif «d i^lch fom of ttrea had been

•Med* Keguiar urea added at a rate e£ 200 ppm piedweed the

gneMt flMOBt of SR^* (Table d aad Hwmrn 2). Hediua eoeted

tnea had reLeaaed an Intesnediate iiieum ehile the heavy eoated

urea had teleaeed the leaat* Ttieee aane jwieral dlffereaeee

exUted for tl^e teeeurt iaiMllwtt «Hld^ «m aede M da^a after

laBi^ti<m %ma initiated* HBWMWir» at the aeeaod aeepliast the

diffefeneea heteean leyolar urea and «ediue eoated eieat eea very

aimtt eea|»afe<^ to that «4tt«li cKiated at the tine of the fIrt

t

aanpiiiift*

fly the tiM of the third aanpilng (SO dajra after ineubatioa

waa ataMd)t the pattern h^^<^r the three fosM of urea

had heen cevereed* That la to aay that re^jtlar urea eea Idien

ahewiat Hie Immt rete«M of mtf^ idiile heavy coated urea eaa

idioeliift greateat releeae* l^ls aaaK teadenay exiated at ttie

f&aal aanplliis <M d«ya of inet^tiea} • Tt aheuld be noted iliat

&ie tee eoated foraa of urea eere irery aiadlar at the fim*!

ai il lng« theee obeervatloiia prevailed ^^lere 200 pfum of nltro

had been ei^pleyed*

^*mtm enfty 30 ppm of wittefi tieve added, the three forms rtf

urea behaved rather alatlatty miip* poealbly at the tiee oi ttm
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200

150

Control

Regular Urea - 50 ppm N

Regular Urea - 200 ppm N

Medium Coated Urea - 50 ppm N

Medium Coated Urea - 200 ppm N

a

: 100 .

50

D Heavy Coated Urea - 50 ppm N

Heavy Coated Urea - 200 ppm N

.9

22 36 50 66

Time (Days)

Fig, 2 Rate of ammonification in Geary silty clay loam.
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} - (66 de^B t£t9W itmahiittoB wm6 sCarea^). Ms ehat

oAt«& urea «»t«irlait mMd to be rel«*8inB tub*

itantirUy {m» HH^* ^UHi MfOler <Tabl« 6 and ^lf»uwi 2)4

•f wem oocumd at • nm vi^ld r«t« la Qcaxy «llty cl«y loaa

«tiao i» Saxpy aomly loaou thia mm indieatai by tha faet that

MMiillieaClon €ixsm9 tfmmmlXf laaoiiad a lair palne at tha tlaw

af the third saii^tliig of Qaaiy silty Unw aoil. Ihacaaftar,

lawwnlgtaattan mmmd to caaala at a ecmatant rata ar oaaalbly It

•hoiMd a aii^t laaraata* nawawr ^ with SAtpjt sandy Iomi« tha

anotmte of !IH^^* daallnad with OMh aaapUag* includiitft tha final

fflitflitttantlflft In Kimr IWlif imn' ^ aaaona aaai|>liiis

ghewsd a aigttifiaaBt diffaraaaa batiwan nltrlflention rataa in

ttm aoil ttaatad with haa«r aoatad uraa and tha othar tm whara

300 9p« of nitrogian wera Invotirad* Aacorainr^ to 3 aad

tM» 7 9 tha haavy plastie coating pia^wcad a ratardlag affaat

m aitriiioation at tha Hig^iar fata of nitvogaa adcSition, (^riag

at least tha first 3$ <Msrs of ineubaticm. tha thir<d and fauff^

BSS|iiHwj|i ahowad a aeaaidarabla insraasa in aeiouBts of aitrataa

in tha tanptaa tvtaM with hemy aaatad uxaa at tha hlghar rata*

Nitrlfieatiott miaa iipfiaattoil to ba alika for all fofMr of ar<^a,

at tha tiaiss o£ laat tm sas^linff^i. soils traatad with tha

loaar rate of aa^ tfpe of uraa ihowed a daelina in nitrification

ane^ « mmimm vaa Obealiisd* ttm hlghar rata $ppmma ta ba atill

imraaaizig in nitriflcatioa idiott laat aanpllag «aa aaaljrsad*





Control

Regular Urea - 50 ppm N

Regular Urea - 200 ppm N

Medium Coated Urea - 50 ppm N

b!edium Coated Urea - 200 ppm N

Heavy Coated Urea - 50 ppm N

Heavy Coated Urea - 200 ppm N
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of Nitrification in Sarpy sandy loam
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MMemieUM^Un in this soil* AS « owCt^r o£ £«et at th€ ClUw of

th« firtf: MUpliast th« «aMit« of nier«te nltro^^en In soil

Mples had ne«lv«d •iHiiar rat® of nlcroi^n ttcn w9 of

tiMi fom of veetL vmni not auiterlaUy difforant fmok fehat in th»

nltrlfieafttott la 9mif silty cL^ loan mm MLIkk to thooo of

saspy maOi tmrn mbi^lf diffasvneaa in eataa of wl»*»m of

fnon Ctie th«a« tgrpea of uvea wer« ovan inottant

in ataxy ailtjr eliqr Umw Hmh in aaffsr aandy lean, flewr^leaa*

than waa a canteo^ for tlia liaavy eoata<} urea to releaaa nltcata

fAMmtjm «m atowly than eithar vagular laraa or that with Juat

a maAtvm ooatiag* ihia mm arrant at xSm aaond and third

twayllnjta* Madtttw aoMtad tiraa nairar fall below aithar resi^ar

tOMa or haavy coated urea. At the tiae of the latt aaiapliag»

heavy coated maa a^pasfad to be relaaa&ag nltratea quite readily.

Differeneaa in rntea of nitrate releaae aeanad to be

M^aiiwely wem ln^ptntiHft idMHni miy 50 mm of nitrofiten mm
itaad« Ihia faet mm la^eatad Igr mm^mekmm of the curvea In

f%0em 4* emM(^» with ref^ar urea, |mA aetamiatloti

of nitrate nitvo^«n wee indieated at or tlbtK^ the tiaM of the

taaand aanpUae* lharaafter, nitrate aeeueul«ti(^ declined

father ateadily* »awaw» in 1^ ^tmm of •Ik^tam fottt of aeatad

iflmat nitrate aeeunuiation inereaaed with each aan^liat* It ia

doubtful that a fMM0( had been reaihad awoii at th4>» tine of tlie
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Control

Regular Urea - 50 pptn N

Regular Urea - 200 ppm N

Medium Coated Urea - 50 ppm N

Medium Coated Urea - 200 ppm N

Heavy Coated Urea - 50 ppm N

Heavy Coated Urea - 200 ppm N
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Fig. 4 Rate of Nitrification in Geary silty clay lo



flnftl sanpliog* IhiM, it 99pMmA that eoaclng 9i th« ufM 4U

nitrlfiojstioti of urt« mh ««• a4M at a rata

eorr^afMMwSiag to SO ppR 0£ nitm^/m*

StttdU-.8 in the ...rct-AiLtmiaa

Yield data www ffeaarally variabla mA laeooalttent. -Hth

9i«|qr Mm6f Imw» v^piUr urea pn»due«d higher ri*i<is than altlMnr

o€ tha aoatad pcodnet*. Qnwrally in>Mkli^i» yialda wava about

cUka £or tha tm aoatsad «ataflal»« no^wvart tha baat avacvfa

yiald of all iiaa obtalMd wtiaxa xiitroaaa ma* aot iiaad* thia

Mhavior 'waa not «itleii»at«4 fanwifi- Saw ManAf loam is v«Ty

io«r in total nit^Asan oootaiit 4Mi haa bmm obaarved to ba voxy

nitro^M dafiaiaat in tha flaid* Pett)a|»a tha aaifliad aaovnatlationa

of iiMSniai'al nitTostn liileh occurz-aci in thin aoil i^hata tacaa naa

addad had aoaa adwwa affact on plant gmwtii* thuat poor yialda

ot plant antavlal aiii^t iioasibljr ba aM|>laiaad.

With Gaacy sllty elay loam, thaira agpaaod to ba «wallant

^ald rtapatoa to «iqriU«ationa of uraa, lactvasing tha rate of

af)f»iiad nitrogen to 460 fMWnda tier etcre iaawad to iaprowe ylalda

in aeaa eates. Thi<i taawid aapaci^lly true where »adiua ooatad

wptm waa uaed. iioao iwu t ^ ^*Mt atrikii^ affoat of niti08*M

iwidmtd wliara tha haavf aoatad wnn i.n^! v«»'!. ^I tb thia

tfpm of iiaiwttt tha «aa of anty 100 isoanda pr- ^^r^

a^fMiatod to be aa goad «« eittier of the higher ratea of aaaa

fmtmriAl m€ agttMially aa gsod or batt<»r t^m the highaat rM
of either of Ch* ««SMir aat«rlftla« QMlppring only yield data
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for th« GMcy sllty clay Lo«a soil, ic appMMd that thm hmmyf

coating on ur«« ptoduMd a boaofieUl eCfaet.

Flaat analyaoa for total nlt:TOf>«n content ahowod •Igalfiemdi:

incraaaas with the various applications of uraa mmAm to aaah of

the aolla* la evarf eaaa total nltrogim coatcat of plants

Inaraasad as tha rate of application of nltrogan wss Increased,

Wieh Sarpjr saiidjr loan it appaared that the p«x««»tasc of nitrof^n

la plants ineraasad as felia MSunt of coating en the uraa ifss

iaef«M«d* This tMdanex bacsw siera avi^aat with tha highar rataa

of Implication of uraa th«Ei id.th tha lowest rate. As a aattar of

faett it sypaared that &mtm m* mm sort of favorable inter*

Mtioa batwaao ntas of appliaatloa of uraa aa4 «lagraa of thick*

nets of the coating on the urea insofar as prmaoting nitrogen

untiAui hf ptsats was eoneamad*

la tha aaso of Qaaxy silty clay loan, tha yrffatifs •§

nltnogsn in plttits also taoited to ineraaaa aa tha asMyat of eoat*

lag was iacrMsad* Howavcr* in contrast with tha plants pfoducatf

OB sarp9f MuidSr loasi« theaa pgodmad m Oaary silty clay leasi

pftmsktmA lass obvious offseta of this nature. urthanaore, tha

affast chat did occur was nost proaouaead sc tha lovfoat rata of

application of uraa whacaas with &tm otiiar soil it was aoat

prooouBMd at tSia higliaat rata of appliaatlon of uraa«

Yhaaa alunnitliiMH saaaatf ia aaBfiva tha rasults obtained in

the nitrification «tudie«t. Xt should ba raeallad in the aasa of

the nitrifieatiaa af til* liaaviar rata of uraa applied to Sarpgr

sandy loan, titat Ywtaaaa of nitrates nitroscan was aoaMMhat
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iMteMd at the tlat of tti« mooimI Mailing but the rM of nUoM

X— rtfiidly cad at the tiow of th* ftoal oMpliag, tb« auiterlal

vlth the hcaiiy oeot&ag ms relenslng nitrate nitrogoa at « rato

equal to or tll|prtdl|r greater lp^r tiie oth<&r tovm. This delayed

reUato of nitrate attrogan my account for the higher nitrogen

eont^ of plant aatarlal pxodueed m %^tpf sandy loam aotl t^iili

was fartillzed with the haavy aoatad uraa*

Nitrogen aaiyaulatlon by plants gxoMi la Stctfff sand/ loan did

Slot Ineraasa with application ot althar 100 or 2dO pounds par acta

oC aitsofaa tttm as^r source of ursa. iHtiogaB asauswilatian

Shofvad a aarkad Increase irlth tha appllaatloa of 400 paiaids par

acre of nitrogen* It au^ ba aat»d (table 9) that ylalda of oats

vara quite poar with additions of either 100 or 200 pounds par

acre of nltrogm to Sar^if Md^ l«»an» $ine« yields for such

additiona ware mhatantinlty below tha aliaek ylelt^s, the total

aaounslatlon of aitvogen by plants was not as large as was true

for the eheek treatmnt despite the fact that the plants contained

a taaaoaably high pataaataga of nitrogen. ^^Aiara 400 pounds per

aere of altrsgan wara anplayad yields of oats on Sarpf sandy laan

ware better than where either 100 or 200 poiSEids were uaad and la

ana Inetmaa tosiparable to that prodaasd on tha lAiacAi* FaniMrr*

nara, the pecaaagage of nltcagan In sueh plmts was eonslderable

and aa a aoaaa^iaaaaa tha fatal ae^mulation of nltrogM was ifail

above that of the alia^* ^

Hltragan sewiMnilstLsn la plania grown en Oeary sllty clay

loan was nore nearly In aecefdania with what one wo«ild aapaat«
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AMomlation laQr««««d with u«« of •ach fotm vrM th« rate

•f t^^tieetlon lner«s«fiMi« f'mrt^raore, aeeuEaalaticm by placet

mmmmS C» liwr«4S« aa the thiekiwss of chc eoatlag iMmMtsad*

this «M tip—ially true for use of ur«a «t « rata corrasp^adiaf

to mlf lOQ pmm&9 p»T men of nltrotWi* It mi« aIm lonwiihat

true for tlM iaffwadtaf rtta of applied nr^% (200 fHMnda per

acre), but tueh apparantly waa aot era* for the hlg^haat rjita aC

applleatian of ura«» Thua» It appMvad with th« Seary sllcy eltnf

l»m tell i^t eoatlB^ aC uraa had a baiMflclal affect relativa

to nitiagatt tmrnuUttlosi hy ont plants, baaaflelal affaat

was Moat ttotlaaable at &ia lowatt rata of application of uraa*

Coiatiag of tha oxaa did mt aaaa to aid aitcogaB aaeuaulatioa

hf plants grotm in Sarpy aandy loanu Padutt^a the lack of b«ne*

fiftial effect an Satpf tmnif toaM wut 4m to an ovarall

M«terlou« affaat H mmMm iiliiil nitxogaa vattitt ttiM

«a anythiit dicaetly attribatabla to tlia eoatiRs itaalf

«
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ttm effects of in uttU^i^ifl' ;^9tlc eoatlng of itr«a

fertlllMr on anDttLfication mn& nieriflcation i^rc sttKlied*

Gtmtmd and iiiMMiiriiiil iisefi ffeosfsles were islxcd with two #iffei«at

•olU ac rftCM fWPiai^jikii^ to 100 arid 400 peuads ci - — .

vera pieced in e eonctefie teai^eracuire ehawfceg r

«efe t«k<?n eveiy M neeke £ev etielfais* fertilisers used uv.

vei^lar urea* laedlMi wgm heevy eoeted uvee*

AaoCher ewperf winf wee eeadeeted in ttie gveedhouee usii^ oecs

«• a test evsjp* lUttes of feztiliser epplication were 100, 200,

end 400 pe^snds of H per eeve* Yields end total nltxofea content

of ple»ts were detezoliied*

Yield dete were verloble ind iacooeletent, An&lysls of

OltTlficatloa studies det«« m the oth@r haati, sboiwd s eoaslder*

able increase of nitrates in the soil scnples treated with heevjf

coatea tmsk^ tbou^i in all c«SM« lltrtl:>eca»re, there vms a

si^ifleant increase In nltretSA contwut ef plants when heavy

coated tirea «cs lulled at ^lAeentratlons of 400 ppm ef nltiw§as

to 2*arpy scn^ loan*

Ihc heavy cccft&i^; nay have suceees fully redueed the rate of

aittttgca release fvea urea, but positive coneluslons can not be

«ede ae to the effectlveaees of plastic coating treaCnent*

On the basis oC results of these enperieeats the coetiag

tvecfiMt of urea did set seen to be definitely effeetive. Bow*

everI the cppuoM theoretieal merit of the coating should

Justify mm cccecreh in this f>robleei»
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Mill ffutrMwnr hf plaafit ttwlnsly mtkm* nttwpm &m oMt

IwpittiWf •IcatBt in the ••ii* HHMmpm d«fieUaqr it the amitk

lUdtlas Bntrient factor in plm» grewtti*

All iOml altmfm •euoee %imM be one thet releeeee evalLeble

altveti* *^ * *^ «[p^te9KlMte« the plente requirementt

during the gfOHittg i««Mn* theceHf viiiiHislat bMtee eeoeed bf

leafiiilBg anA denttrigletiaw, Beemtee of mpld conversion* to

I—liltml mid nitrate fecM* with eubgeqwewt leading leseea,

«eet ttaadasid •OMMvteial fertiliMom fail to aaet thia xwjuire*

«Mt» mid a aingla fertiliser api^lieatiatt mqt not be adeiiuate*

Wtmmiftt if a fertilieer imni MaM with aena ^teacive

atariaif it aisht be efft^tive im pmmtMng the rapid releaae

of nitrofan*

flia affeata af an attldaittifM plaMic eoatiag of tsraa

fertiliser on aaniifUartaw mi tdtrifioatloa were ettidied*

Caatati and meeated urea saoplaa ware miUmmI vith two different

aoils at ratee eorreap<MidiBg to 100 and 400 peonds of N per aere*

Pota were plaaad in « conMnC tenpatatara tiaafcir and lanyllaja

were taken avexy two waaka for «ialyais* Three different typea

af nraa wefa uaad in t9iia atudy; ratpilar oraa» nadina aaatad urea,

and haafjf coated urea* The plastic coating constitutes approxi-

nttaly 6 pamwt dnd 12 gawant af liia fartiliaer naterial in the

nadlnn and hnavy linHd laapaati^ly* All aanplea of urea

waca mapplM by 9tm Ip anaar Chaniaal ConpaBTt City,

Misaoui'i*
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•at* M • t«tt etop* RAtM of f6rtil).zer appliestlflA wmm 100

1

My Mi 400 pooBtf* M pi« acre. Yields, total nitxogtui

eontoaCs* And aitxogBn acmtaulatloiis of pi«Bt« d«t«s«lJM4

(or fch« individual enlciiOttt*

Tiei<* <*AtA ««fe variitblo and iatoiitiiiUnt, Plwt aMlytot

for total ttltmfm 8>iitane iSbmmt •l^flcant Inawiaa wi^ tSia

««ti<Mit applications (#f vraa Mda Co aaait of tho oils. In avaxy

aaaa total aiertjm aMntant of planta inavaaaad aa tlia rata of

ia plants alao tandad fea iaasaaaa aa ^ aaMBt of eoatimg «aa

iMiiaaaada^^^^^^^^^^^^B^^^^P^^*

Maq^tatioQ of ititrificAtloti studiaa data ahowad a eon*

sidambla inerwaaa of nitratea in the aoil ««mnlf*» troatad irltf)

iMtavy eoatad tavaa» thawih aot in all cases* uvtrlMunssre, thara

aaa a al|^fleant iateaaaa in nitxossn oancant of plants wh^

hasNpy aoat€M! us«a mm appliad at aaaMmtrations of 400 ppn of

Tha haavy ooatiagy in partiettlar» sM^r hava auaaaaaftslly

wdmad tha rata of aitxDgan lemlMmm trm uraa» ai^iougb paaltlva

mmlmtUm «an not ba aada as to tha affaativmaas of tha

l^iaatic coating traafint*

On tha baaia of tha taauita of ttaaa iinftMsiUs tha aaatiag

tvaainsMC of t»raa did not aaaa to ha dafinitaly effective. i4ov»

over, tha sppasant iSiaosatiaal nerit of tha oeatiag should

iitstifjr aaw wm—mnii in thia pxoblaa*


