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a.ft»»efc t# fr#ii:ss» Altbottfi tlit mm&i im mM tli# 

mm& #&.»&» t-Z slaaest® Im my Bfrntm. 

amat ia %««:i ii5#« ti# «i ©f 

tfi® #itffent lo./t ift ft#st#st tiBaettti## if fkm 

astl tet •^•^itt.l#s«i &f 
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tfeta. iBwstlg.-^tlos iiels «ttfc m« ef f#rtllia«r 
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©f tb# a»^« yr#ia#«i #« Ifeffoli: aaai,« *i%« fsslia## ©f 

til# &mpM ar€5 a»si %s i«t#ral8S %kmlw re'tsti*# 
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A QBMM SfiPX Vim A 
iofAfioi Of ifisma* a0M Mm aoftoi 

Orgast© -aattsr iM tli« wM^li iS.ff©reati:Stei 

ml% frem il8iBtefrst@i r#s^ a»t«ri»3.,. Tb© 

q£ thia Mfctearlai. Is safl plMt lift .ai*# 

fai-lei, Altli^agto tills wt&rfc ieais witb a limit#-# phast- ©f 

%h& j*©liitieH© &t orgsiiie t© @©11. ma-a&ol-

i^te# tmatima ms 

Mttratai'® eit#l 

ffa® iSympeslft m Amll 'Dm%%ieimm%im 1161).,:. Ofgaats 

Matter C1&S-) Mi -a#ia Orgaaie ^tt#r mi %pmn 

iMBl, wtolofa wmm heM mrim$ tte# year# IfBi.,, a.®£f;,. 

liltrtsf-^tliraif,^ t&w&. i«s@ .Moh to foeas atteatlom apoii 

tis© ,p#xt;la«ot relations «£ ©rgaal© aattex t© s®!!,® «iS 

•©reps#. Its «ff««it-a are tooth pfcjsltsl •©k©sl@al,, 

I 111) foiots #iit tluat tfe© to iraw o^esoimsioas 

from iasorielasir® mvlimme 1km ¥e©», greater kn tliis lAim 

an^ oth.©r ptegi ©f s^ll wrk». as it l@als 0D@ Int© tli@: 

more aiffi©iilt pliaa«s of &Tgml0 ani plifslml 0fe#ffllstr|'« 

I» tiiat wQitk orgsols estt®r ia.- iiaeaasei as sxtstiEtg is 

tlj® s#-ll iB twe,f©ira&aj (ml **]|sams matter", or th& iarfc-

•eolorst eomp-Qmnt ef bigh B©le«a.lar walglit sofl colloifial 

In Bstar®! aoi. tW »tt©r"' mhl^h is «ai® up of 
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aolorleaa solmbi©,. aod tb© aci.©ae«]p^oa#.i,>. 

•iretfaativ© i>©rtl©-B® of pl&ot mA mieretolal rasaia®-. This 1# 

a m&pmmilm sni aot eoaplttely atteinable ia 

til# latoeratory. fhe .^•aatsj pertioa i® ae ae.l,ictii feeloo^.l®^ 

ia tke 8f®@ osttgor;! a® ola^ aelfis. It is poiateo ©at thMt 

«p te ths -pmrnrnt tiae tke-re Is m igfitttt# erli#iie® th&% 

say of th& preparati-o-iis msie twm tlis fTOcfeion ©an fe® 

®las«l.ft«a SB ©heaiesl IntiTitmala, ©'rwe thewfli it h® 

fmetloaatti imt© groaps witu- weU-flefiasi pTOf0rti#s# Tk» 

lw«stigatioB 0f til® mm'-hxmlQ fraotloK liaa 

fraitfiil,, %&# "lii'llllast wmk^ ©f &QhmlmT soi eo-wer^trs 

being oitei. 

It is til© gel-li^e- Imls m-faieh sffeotg tla© 

phfsioal prop@rtl@s «f tUo Pag® t-110) cosalttite^ timt 

on.e of thm prloeifsl aetions of tli® gel Ib to aat as a 

¥aff©r» using the term la its breaSest ttea sexfing 

as a stal)iliz#ir| it tk#jr#b^ %h& irariatioijs 

in til® respoQS®® ©f Raaaell ilBQ} states tiiat m 

mmh. as tweoty p®r ot-Bt of o-rganlo mmttw wlil m6m-® otter 

soil faii-tora to s. sialmw. fte® pr#se-ii«0 of tii@ gel ale® 

imreaaes the ifat-er-toliiBf tiie tiltk,, 

ifi«:r#as@a tb® afa®®, aod helps to »galat© tli@ avslla-

bllitf &i plaat fimtri&»t@:« AlmMy lelle^r (&t eo»p.ar#a 

plats If wittlj iiffsi-ect orgsBi®' aatteip mmtmt ^IQU 
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ealtimtei tTopsi fo-ani th&% the wa^&r-feo-lila-^ 

sapseitf ©f oBlf th® appei' ef tlie mil mm sff®.©t®a» • 

this effect wss a0ti©0sl)l# is w#t bat oot 1» tr|f 

flier® was littl© &Mtmt apon fyo-daetifity. 3met (13) feasA 

tJia% tlie plasticity aci neeliatiisal Qtrmtmm &t s&lls ar® 

sffe#tet hs this @-o®p'©»®»t, asl. tto&t it o.oaetltatt# a Isrg:® 

portion of til© eseliaBg® mmplmz et tfea «Ffa©@s ©f s©il, 

TMb lattei" fsct is ®Mplissis«i Ifey MsQeorgm (t6) wh& & 

tefinit# oorr^latioo fe«twee« tli« organl# »tt®i? ani ®:^e]fca!ig© 

iraltt®s of B-oil* Bmwm aoi Q*Mml CS4} fom«a t^at tls© «ol« 

of aark-lrown to tolaefe aeils is mmaiat&4 with a r®lstl¥®lj 

iiigli Qmrhm atti nltms&m soctsat# hipmm sai Mm^nlek C8f) 

gi¥© to iiitall tb# «f£#et€ of a sMasg-© of elimst® mf©« mem 

Qt theTO pro|>ertt#m» fh© color aay be isjpfe&ssi #r lig:bt«ii^i| 

tbo liygrosQOfic ani aoistmr® «<|aiml©ats> wMo:h. am ass®Qt-« 

at®4 witb tb® wat#r»boliiiig 0apii<Jlt^.» mw^ le obiwg#4| ssi th® 

i©8trn#tioo of tii© soR^iiiiaio fmetioo asf lb« a0.#®l@mte-i» 

i:t®» 181) is saMsrlaiag tbe p3ijsl@al. sfftots ®.f 0x0.0.111® 

state®: "'Mreot stwif of tJi« m&torial apart fro© ti» 

soil,, of iriiioli It foms so icttiaata is not po^aslbl® at 

p3fes©nt» a«d Its pli,;y0iosl properties .must Ijq ioferrefi trom. 

airoot ofesonratioBS om tlio soil itstlf,**' 

, III© aB.oiai0-al natmrt-.of tli@ organio- fraotios of th© sail 

has clsimei tii# stt^^tlos of israa tigs tor#, sir#.# tli® earlf 
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^ayt &f tlie fhls ©arif vmrk was 

rli#i,'til. atOf ,|}f iieiii'slaef -ani dh&m^ it&f} who p^ointefi omt 

til® iis0oin|.snt rsaalta wfaisii feai h%mn obtmia®!, f&t.y ilBB) 

isolat®! tmmty organie nmpmmiQ' hy tlieii* Batmr© 

ia^ieatei m p&mmt. asara©#-. 4 wew9 o-©,^let© smw^y 

of th& lit era tar©' w»s ISSi fef isk^stM.® Clfil)-# 

111® @s|Uillb.r£.Mi. teetwtes tli« vstloa® faeto-r# affeetlsg 

soil i® iesarifcefl fit©,)' as feting 

-i^mamio ya.tli#r tEaa statle,. fbis asier i-trgla-

aoli 0oiiaitlo»s taois to»ari tb# ttf«»bai.iaiag of soil# thm 

©ffeet ©f •otillivatio-a Is to establisii a mm rnqntUhri-m 

whiQh Is aaeoffipafilefi Ij^ tb# de traetiou of ©.rgsul© mstter. 

Iftassaeh aa ta© orgamie mattef Is tlie soiaye© of eBtrgi* tm 

ai€!i?o-«rg3.ni® lif,e», Mi of nitrogen fer ptost gro?ith,» ttoa 

S'OPJitloBS aJfestlKg' Its a©0©'iffpos£tlQ.« sr# ©f m&h. ia-

fortaii©©, ^oll organisas my witb plamts tQT 

arailslJl© nltrogea m show« fey B0r;ylaiai C3f>|: tfeia la a 

Eorual prtsess ia tfea metabolism of tli® organism* I!i@ rati© 

of oarljoin to nitregeis. ta tlie flaet aatort^:» th« typa ©f 

drgsnisa tnf-ol"r«i in tlie i«©.0ap©slti#ia, aod th© reitstloa 

(pH}» as vmll ae th© oarbon-»lt.ros«« ratio of tlie .soil 

itself are fester® wisieii §-©t#rial»a tli® Bitrogea balaoo® 

iurlfig a»i at tfe© m& of tb# i«©oap©;Slti#».« 
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lists teastSTla »ai 

P0#sil3l.;f piF<i.tS'i«st. as tii.e ©fgasiaaa mtlw® ia the 

sltloe .©f #rgaat«- Ik setia of 

faagi p,r®i0Maat©#.,- ifell# moitr alkalis# 0.®iiftitioc%, tbi^t 

©f Hi@ m'&vgy of tfe# faagi I® tli# 

g3f«a.t®r# A plm^ S«0' to 3,0 p@T mn% 

altr©g©«g, saaM as alfalfs^,. will km tJf iumgi. with. 

thB lilj.erstiO'» ©f lit it m a©- mmmmlm, Mi.%h tli# mmm-

material ttuier farombl® 0-o-oftittoa« the wtabollg meet# of 

ba0t©rl& will hm m-% Mi will liberate- ©•o»«ii©Tsl3l® 

ftaaetities ef mltwo^gm m mmml&^: tliis ls#iBg 9ab®®ia#atlf 

oxiiiwi to %fa« oltfitte tmm* -a nltrngm mmtmmt 

UmM 't&at- a@'iilieB«d 3?®salts im &m iB&mmB&i- lil>#rati#® 

SMoMa., tfe® mmp-t gria%©r f©* tli© ba.et®ria thmn 

£Q:T 'fa^Bgi.# IMS® e.0Biiti©j0ts lolt f®.r sells in tM 

sar^oo'̂ oltrdg®® fati® is •eefflps-mtiTtlf earrssf lO-jl 

t© 1Sj.1.« If til© s#il mti© is «il#, til# sltr®g®.» lUb^ratei 

tTQM rimtsrlals §:o--Bta:ioiiig a large pmmnts^ ©f ottyegM 

will tot' tt m-empm^ tm mnrngj mmim: ©f tb# 

©yfaBl«@», witii m i©fl«tio8' of tlbe mltrst$&m wM&b ©tli#rwis.© 

wO'ttli' b® aTmilafel® to plaota. teasell Cl^0)' states tlmt 

nitmgm earn appeajr io t&© .nitra-t® fo-rm oaly wbeti tii®- rati© 

is IS:!* Ihsse atateaests appair#atlf mpply t@ i^® 

proe^sBia witMo the l)#if of the prgmlQ imtte*., for if 
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m. • 

m-gmlQ- sat«rtal sf, a tragea wey@ 

iiii:@i with s«ll of & wii# m txm& .ult.iP-at# wuaM fe®. 

fomsi ttotil th#/@Bti,rs ass# »s retw®#i %#• tli© sta.t@a rati©.# 

m ffiiixtmr# ©.f'-o^aale as.ttt.r-•ao# soil ia »©%. 

sl»tala®4 iB-.£l-@-3,4 prnQtim.*") Anom mi -aaltii fliS); .f©aai -^lat. 

ti» i,8#rsa»a sl® '̂o»bl0l0gte.al . to® to 

.saielisi 'was eo»f.i®#i t©. .satdrlal-s theas-elf©#,.. 

wltiioiat mMm%lng qt. %©tag "bf ife© smip» 

msadlag' S.0II.* fteffi m4 Sapfdlt fiiii' staiiei tlis. 

sitieo of ro.#ta a»i feasi mo imwsmm Xm tlie nmlsi'S. @i 

m^mimm in- tfe# s&il .ail'TOeot to, t&e j?.©#%s, bmt m ĥ 

laiTfej* inaaljejrs w#T® pr®@sB-t. ®s m^tm thmm&^lwmrnm fto# 

ro'dt meb olissg# ©f th# pi ml»«» fli't, 

Tariatlon m.0 .fKia 6»0 ts pH f»i|. is mi& 3®ll 

•feh®-ro0l» m^trnwiSil mme aJJtalin© thao , ^.©13.,, m& ia 

^IkmXlm -ntll tto-re a©.lt» In fidw ©f t'ii.l# %%• wmM s#®« 

tiiat tt„w©a3.i he impjtmtlQmt. t© p^stalat© esi»t a<Mjiltloss, 

f©r the. i#o.oap.es.ltios of fMat 

rat.io of ta®' orga'Cis .imtter lo %h& toll was ©»t0:2- Inte %ii® 

sltasti©© is l6iieat€i f©:ir s«© hu% It wmli B&m 

to h& an I'sflaaoise iepa«ii'ag. «poo th.# Inf 0:f t^@ 

jireia^ts ©f i©.ftQ.^o.siti©.» lot© @«rr0.anfit»g a©.3..3..» 

Brown aat Ailiao® iSS) t&@ ImrmmM: 

lutf-rest at*fea«Ji©i %0. tli.t- eai'%o«-»tti'o.g#a fstt©. fkaf 
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a mmvm rati# t© b# m. of la.@& 

©f tTmh mgm%Q ssi'a'rstio iijl, m a 

more satlsiaetoff .©©a#ltt«B Mr thm ^ireia®•!,.»» of sotefci® 

plant tmA* 

.Auiersfta «i- %«!•« (f I foaoi m. wl§# varl,&tio« i» tli® 

©artoB-sttro-g#® of th« gr©«t aoij sl8«> 

»j t  in  i®O:0t  -o f  g ro-n fs ,  the  In .gftaeral-

with til® icsftli Qt tli0 .soil* fk® T.iuris$i.©:» km r-atit 

IniisateQ so ea-senti^l 4ifferame in tb® mm^mltlm 0t 

til®' orgmlQ latt-er &£ mlM-» A mom ^Qmiamt ratio wm 

foael in the seils wb#r« it is n&TTm* '^Bkmma m& 

fimtsMag® (.liSi a^trtagj tbis pol.at,, showtiig tliat f©i.s.oS 

.soils a,m by a iiigii .o#i.l«les©» a M.^ 

iieaia-ellttl0-s©, »i- a lew p.»t.©i:» lbs sai-lsei^" 

nitTOgta fatio.'is wi4«| 1$ mri©a fi^a 

poia©..l., to t2»-§i..l. for Meiiigatt^ p-eisol# A soil 

with & ratio ©f .iOjJ contdins ©rgaoi® iistt#y of high 

Mgm'lm ami mnte^mt* Mighty mM II®I toun& 

a wii® Tariabi©o In tii# .ratio t.o .a gtrnflf <i.f m® teBirei 

a»i s@Te»."fef-slx- aioipl#® of aeil tmm timXwm mtatBrni tM 

rang® was fro® 3»&.sl %q SS,!.;..!., wilth •& llmtliea ,iQa.iaber 

l?i»g Mfoai tlis mage of to fli©^ soosiderst 

m »tio: 0f .t.Ojl to miexo-trgaBie- »tiTit^..,. 

wbi.i® a lO'Sl rati© .3r#pr®s#Bt« m sivawe.ei stag# #f 
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t© %h»% ©f Tlrfia soil, them was s i#@r®aa# 1-b th.® 

eerl>©« a«i -sltrogem of tJi© ••eolJ' imrliig ftfst. 

.»»i a« iBsreas# at tte -©ai of .the Oaldalatio-iis 

•0f tlit rati© fr©B 4ata gi-rstt fa| Ifea^a iXMl siiow a 

aliflit wlfteiiRg am-isf tw^atf ^©are with & iretation aaiiag^®^ 

ffisoti s»a ihl tmm tiiose of %«tt llSSi, little ohms® 

in e©s#8 wlier# tbty© wre gains is mTbm m& isltrogsB,, sr 

l©sa®#» aaitr prairie eoiiiltloiis, irrigsttom* 'tii® 

fista of iStett &km that aiort jsi pregi&lsle e-^aBg©® !»• t&@ 

yatio tak© pi«®| tli#TO %%®TB 0f a wlimltm ©f tli® 

jratlo fes well' as a i3»rr©wl:iJg» fyoa ©Iser'ratloos ©f Oraio.8 

aoi toTO-fg •ilOf sa-ss's ## littli iW3r©«#8 aia-i. 4®0'rea.s#s 

o-sem#.^. tiie ishmngm art ©©mfarfttitaly ssall aster s. 

wit# Tsriatf ef t-ftatmsBt®*, fb# iftta ©f "immm an# 

i#®wis wbo^ i-sifroas®-® ic,#.ajp¥©fi «od 

aitrogea SHfler irrigst^fi .tonilMens., sijow nt fsriatit!©# 

l^ta aniSei- s«,pf Isasetttli^ tfeoss givee i» 

tfrat lias bafi gffaet tli« irsrioas tmtiltzm' 

in s slxt®eii-f«ar t«st» tuaotitit® 

•©f ll»e sliofj a s-li§&t tet oonslat^wt leer«a»# in tfa® yati©. 

1/ Data*, anpplea-anting that giiren in the litei'atere el%©i, 
were kinaiy furnisltea by Br. il« J» .Snider, Assistant 
Oiiiof, ooil iSxporiment Fielfls* Illinois iigrloultaral 
Ixperiment sitatioB, iioil as&lffes for fioTember, 193S» 
aoi for ISli,,. allow a ai,xt®©a-y€ar 0ta% to be -^^uotefl*. 
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if • 

Willis afplioatioo# liaf# i>roitt<3#a s •feat 

©©.oslst©»t i:Her«sse Im %h& rati©* iiav# fee®» 

t«©r#a®ea Sa #ax'%o8 sai altroi®a imrl-ng ©iJE%®«:ii 

years* 

Mltav Cl2g|», mmlmg a so 1,1 sltli a rati© of 

lit©- im »t®ri«Xa, oi wmsi,ia$ ©arfe.o:S«'altr«g«a 
i 

ratios* fii#s© with ratios mlim ttoaa 10 1 eaasei immm #f 

orgasle aatter from tite .s®!!,,.. Isat wltt ration lass 

2.0J1 there «aa m. 0o«s#rfs-ti©ii af sarteom# fli@r& was a rapl€ 

o^en-rergeis^#,* wsb ttmugh tli© ratl.os -rari®! fr©a. 

li;l t§ SiJ., 'SO- tJist-' tfe®- "ral»« of apfr®:^-aa-tal^ all tli# 

ratieg at ti# ©lal ©f oa# a©»th 10.1. a rati® of 

li.i for at tM hmgimmim ot the- #x^.@r4a©iit mm 

ehaagei %& i-il in twelw aoatbg.. A wii# ratio ia 1^® 

orlgiiaal »t©rial &mrms&i nltra%#-*»ltro:t®s, «iil@ a mTmw 

ratio faT0r®i Bitrst# •!««#& |.f8|, mslsg mhmt 

stra®,. lagaffiliio«g Mt«rials, ««.»ar®* mni fa»gms 

wiljli rati©# -rarjl'if froa 84-1 t® f©n.Bi that s rati® 

.a¥<sv«' Si»fsl lifflit«4 »itrsts formtie®* the. ••e^ielmsioa was' 

mmhBi tbst the •®srtoo«-»-nltr0g«» rati® «©r"6@i m fr©f©asi 

as lrjflm@BO0 as ,pS &£ tli# lasaim* lis.® ©ff@©.t of 

»t©rls3.s ©f Tsr^isg Qa,rto©.fi-*iiitregen ratios m altrat# 

fo'i»%.ios hjts isfgatlgatei llslr aoi Prlu®#. Ilf, It),. 

HateMng.S mofi M&wtlm .«fe»s®a ifBl^ -iSSl-.,, 
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Qmrm Cssl, tetaf iitarkey iMSl* Stogts,(|.^J^ 

mM fhm gmeml ©oaolasion is tb« mi.%mt®» . 

nltmgm i.e ly m mi§m • 

ra%i.#,, aeiliaen mi- Conn |3©:| a 'P'Srl; ©f tb® 

#ffQ@t o,f Btrm to tb# • fmmmm of texl© aab-stan©.®®* : Brow 

aai Allis©®. 0.o»@iier th.at. t© lltta© Inflaem# , 

oxsrfreA I?!- tfe© -ratio m sltrifteatlos, - It was f©a»i -tliftt 

ttltriftoa.'llo®'of liegia®-®# fr®stsjr tbae that of iaa.iiai'«:«.» 

tet-tto©' w&%-% et aiwioBifJ.#stio» wss l©g8» latefelsgs w&i 

ifci'tla I fi.)'thM im^mm^rnMm of wli®»3ritti# 

ffisterlals :1bf ©f ayaHstol-® altrog®®.*.. itilsli $m 

in at-eo^a with tfea -woxk of 3-tar&ey ilSFfis (ISOJ., 

«fl. o%®rs.# Btii its),# mim «ma4,. foasi fiiaf. 

©aaar© soi m&mp%m pr©lae#4 •aesam-latioai of 

'iktm Mgmm an# Istei gmmu ,ttit2ra,t«« t&$. Tsurfing 

periola of - tla©» 

4 soiX msf 'be w#ll s«pfll#-(l wit& oltrog©®, »i of s 

falrij mtlo-» aai -stHi.tli.e oltrof©® will to© mmpm-se '̂ 

ti-re3jr oasmllii'bl.# as r«port®i lli-K fit© 

aftyag# rati©- 'J/ for %&i» soil 1# lOrSiJ.. 

Mo&ibMa i9f} hm- ©.artoo «i ol%rog«B 4at-a for 

a/ 'ih@ ratio varies from 8.8 to 12*1:1# Shis infoimtlos 
was furnish®! tiirough oorreaponaeBOO v«ith Dr. 3* Am 
Bl-aasll, 
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».plssi-f#i;s©i soils -of • 

Mileli we,re eoa{iit0:a?0i tk# .ieas-t .fw'tll# @f tM-e stils 

2?op©rt#i., aslealatioms ©f m# fstto fyaa tb© -is-la 

pr#s©w%#i giir® -ralmes M Ii»§ fO'i? tw wlls. mM li,3 fe-ir 

tl® tlilrS-# Spring tfes- growlag .e©as©® Is 

repor-tti as •aawllj fa^tii®r eais'ajatioiis- glr#. 

T&tlm a© .f.0ll®was ill tm w9M%lmiy #-0,t3.B.» M.Si 

|2| los" tlie "hmwm ©arfelis '©-f feirtlllty®, • 

iS.f} Is) foy -lapIan# S8i„l4| fair l#wlani 

poisol®:, t3.,,Ssi| the last was cjon.si.i©^®.# %fe« 

•fiiese iata. wdaM iflileat# tliat a soil fee ImieTtlM- • 

Wii@» ms&o.«3i«t0a witife a nedtosi ©r »ii® 'afati®.,. -aai 

s>lm wii-eo, %M tetal s«|)pi^ ©£ .iiit:rog®»: 1# atenia-at* 

m& Bmntm. ilMl -Bhm. tliat 'lasteriala. ©f s,.w|t« 

rati©^ apfiiei t# s#iis am #'rgsiiiio. ireslfla® Imm in -

BltTOge© tim® t&ai fr-® l®gtta«8 ow maaajf#. Qowfasratlfdlir 

Img® smoasts of pliosphom® aaf to® prtsemt is tJi€ orgaml® 

forai soil erg®®!# aat'tef from Mgaae® is iiigfe®y ta 

piiosplio.rtts-eouttmli t&SB that tmm 

Psta are sfa.lla'blo ^tgariliig tli® ©ffeet of eroppisg 

upon til© .aat.ter ©f in aliltloii 

to tilt eitatioKS »!«• Itfarl: (S?|' states t&.at t&® 

aeeseleratioe of tb® ©xiistlT© of tHe ml%% 

%hB isellB.® in Qvg&mlQ w,tt@ir# is ©fie of th.« 
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e££m''tM of b3rl.agli^ the #©11 mier tfe© pl0W» 

Als©.,, it is tkat p:0rtioa of th& e^mmlo »tt#3?' mimgoimg 

ae^Qsiposltio.ii, :iestli©p thm. th© rcsidaiM^.. vthl&h a£tm%B oref 

yi©Ws| tMs iB a :restat©fii0et M %h& ifsami®. eoneeptieo, A 

faiae e&rrelatio.ii w&@ abtsiB®« be twees ©^gseia •es3*'bo» sofi 

ercf: ftalis. mni Qmm fJBSI toma& thmt drgmifs^ 

mrnm m& ©rgssie mtrngrn m&XQ. liigJilf a»a. 

e#rr#liit.®i wltii t&tal afop proieotloK*, r&T.^ 

aoasli#3ral>^lf i.B th.eir eff#ot« apo»'3«ll ^.rgaiil© aisttsri 

msm is laaat •edff#®tiF® for 0o.8a@i»#3ti&w is rmw 

©ffeetlir®* Cb» ig6> fottu^ m el©a« @o«elstlo« ttot® 

bmaas ocBttat ®f «©1I a«,t th© growtli df aorm* 

Shat tha oitrsgen ©f -org'-nic iaat#j-iaas ©an l)©,mtllt2®i 

Ijy plfflQta liaa feeeu Jeto®ta#T asi 

awi hs am^t©Miiao-B ant Mttm lfa)« 

It iiss h^&en loiisatoi that Ij^etii pH aoi tto© 

nitrogen I'sti© Isflaeue# mi?i:eai|r tli# i#es®iiK>sitioii pff#0i>8s«s 

in s®il, • iJ%wk#sf 114G)» m mMmBtlw® B^mmh q£ tb«i-

li%0Ta.twtm^ states tliat tfea growtli of pls®ts aff«0ts 

tk© soil p#|>«lati.^».» ani tiiat aiaflt-t-a ingress®®- tm- tli« 

#f ©.ejptais ©afgaaisas fr-t(i«@at2f ocoar, A¥®ya©ii ©t 

a.1. Ilj «tikt® tlist til® asiiltf 0-£ s«.»4s ts tae tia 

m%& ana tliat this has great i-afltte»« iipja %hQ ae-relopmest 

of l&wm oim&Mlmm* Qmmmw <SlJ attrltet## tbs aoliit;? •©f 
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as Imeirgssl# f-#rfelli0#afS' 

is p3r©feabl^- uB'&i %a & gip©a$ I® tii® iaa-trajBtlea ©f 

tills r®s«w# of i0*-Htt'i"og08 li#iBi®©llal©s© 

anfi eellalose, as s^.ows %s WaS:»aa- a®t 

lllXtsffis @t ai. mt# tb® iigfet-er I#rfolk •©oils-

ef the Imm MMmon% aai mpper G#sstal f ieia® witb, ® falme 

of 1 t© f, tJi« b©st .a©,iia of fertM Saro'llm feaficg a mlm® 

©f %«#• fh® p:S3rti6alar -rala© sselgiaei ieipeii# ape® tht 

srop %6 gmwm aai tii#- -as©#* It Is. tto.aglt%-

tkat- %iiQ fa^t©!-© lB#la»ii@ing t&e f%rtl3.i.i|f ef %M MrttiiM 

soils ©f to mm ^ittm i» satliar tliao 

in^ m%m@- from, thmm at %he tlaiss. I3.S8) 

toas fo-ona grow© m l^rfolfc fiae ait8.af loa® 

resfOHis hmt t© m trntgHmr Qt a whit& am 

M&r£&lk 3»»a.f iQm mtlo- &• te f f« 

ultTogftiii i*-® #f aal i %••©• 1 p-#!" eeot of M.0* 

g3f®ai©r Mitaats @f ultm$m iM'^rtaata th®- yteli.s 

•of 00ifs, SigM-®€« % tkirty pott^is-'of iW9} la 

afliitio© t@ tli^e .app|.i9ati#e la fm tM 

llgM@r sasti soils. The Bomm of altrdgeB mmA in 

ffrtllla®!- affeete the ileid'S, of aM Mml® 

ixmi 0i)tai»@a "b#sl witli » f«rtilia«r hmlmg %»-

tbiris Qf %h& mltmgm i«rlT#:t fr#« sitmt© of asfia* ^ai 

f»a .gal^to-te of aiaonla* flai-8 w&s •m-perim t# 



www.manaraa.com

• m 

m mgmM. mmrn^m^ m %m 'S^i* 

liiii jpii&s# m Mmt^m Mm msA w%.mimm^ #1-

i%mi .few# f#«i mat mvmi .is- jiMMm «f mmlW-

imm tmUMwmm ^tsli #08tei»i ast@' 

mi- l-t afp©««i ifcat iigfetciT' sij'sa-li 

isitf@f#« 1:8 'tti® m-Xmt̂  sr&iJaM® fs«» 

mw^t %m a $mm- hy 

•î mwm- mmM ̂ ^mem CM4I %# mt%m  ̂

mt SmiMik «®lls i» #ttt# &i 

•ass  ̂ a site'teg ©t #1. Citfl 

%# #.f ^fttalwla, wliret-

m® a#ia«'sr#i % .̂ Itira# 

wa. mm mis ®»wre tmmm^^. %m #iirsii#w 

t:lie «il|: it Hi# iî at0.e$-

..awsf.©»»« milm &m 

«# lli§:l mmm mm' 

mm^Mmi& %•- m^3tm m§mim sm 

#:fs-s3..|# m- hmmBtkmlml « m tmgm •m|)#8' 

thsf %iie mw0^ M isMiim. %hm 

Is .1.̂ 1,., iiil' stat-s  ̂ tl»t thm 

of «#r« mm Wkm» M tk«. 

im pm^mrny tm# ttet tM imm. ii#M« ©f all 

.fas'* ©ysf# |», tli# «yf» mm Hm m i#fl«i#»iif sf 
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-©f -oitTtisa Is gr©st#;r^ tmm » 

^©latiT® stai3a3®i®^"» »it@i fifo© lii« ffeli. 

tae wmlm of jalti-e-g#©,,. "bQth is aia»»'l. t&wm mi^ £mm 

l0gas©s, la 

4 pregfsa for %h& lajroveme^t of tte lorfolk sast 

woali ®@gs to- 6-oiKi#r»ei with fm0t©rs^ 

Q&m%mllimg tb« ia#i'#ss® ia t^© %aaatltf a«i laallti- ©f 

mgmlQ fliis w©mll appaar %& %.#• th® 

tow»i lEif.r#»t a-oister® conaitlos#*. ao-i m mom 

labll© a©at«iit. f&er# are Mloatlowm tfeitt 

®:rgaiil-© ast@rt.sla -mrwo m mm «fi Idlest a^aro© of 

fli© i.»Q:3reaii8g #f #3rfaoi® sltxogea wh&m i«irlv®i. tmm 

0itber e0«e.ntyat«.s er plaat 

a mmiMT a mtlo«ai ••ereppinf m& f®rtil.£a®.r 

s3?st®ia» ©f tfee smtmrnt to wbts-M •©]pga.i3i© iaatexHO.® @a© b® 

r®plae-«i, mluemi »oair®«® ©f Blt.rog:@a.. 

iK^srliasffltsl, 

file ar«#. of Is^foM mm& a### wmb^ @1®^®! in 191f 

It was ©roppsi- t« isore flariog t&© years 3.9^1,» wfi 

Itgf,. tb® last season mentioaai tii® firat jear it 

was mn^ear  ̂ tlia sa;p®r*l#jLoii of tii© #tate of îoatii Gaafsliaa# 

1/ History of area #ttrfii#iie4 Mr* i3* 
idaperiHtenaent, 
Oolumlsiaĵ  £»• 0» 
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$i.0ra Bg. E mil 3*., tfe.# stulahle was tare.©! ©m 0 

ant B» 

In, lt29,,'til© first f®ar of-tli© tfae- legaa®# 

grows with the ©-&-4 ©n fley 1 war© Imrvest®# 

asa til© slitt'obl© tmrttei,. while on" fltie J* tlie legiises grown 

wttii tb© £-8-4 »€« tara#i as a gtmn tmmm* fi.®w A ami 

B.,, 1 to 4, were crop.p#fi t# aotten using © 6-^-4 

aeo a .£-8-4 respectively, lo Hie aaBO«3f 

i'iers 0 anH J) we:rt ©yopped to ecm* iltb yefaxeiie.© t© tk© 

plat ftiagraii^ tiie rotatloml ilreotioa is froa A-B t#wa3Pt 

i;-f S-J* to 4s.-B« 

'i*3ie year 1934 mBAei the &ia& of tlis sec:oai romai of 

tte fotatloo* 

Soil smplea w-qto . tajceri. lo 1929^^ 

aoti s«.ffll-anBttM,lly tliereaftex* Iwelr© "aores*' plat 

were tatoo wltl a .gsr4eo tTmrnl a«fi- aoffipesitea. 

psitioa takBu from tli© aoa^oaite was air-iylei_, pass«5 

tlxroaga a aiair© witli 2 «• ©peniags,*. soi gr^tiBi IH a ball' 

mill to pass m $0^mMh fliese grouoA saw l̂es 

WBWB ttae4 'in tli@ ftetamlmtloB of to.tal oarl>on aet 

nitrogeR*. fli© total earbon wiis Ittermlosa hy thm. wet 
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oxl<isM.oB Qi AiumB {Si so-i %h.& 

^mimg»S.lhhmA lie#l©4 m& sirmm io %h& Q£ sf 

til® i.s®o.siatio® ©f Offisi-iO. igrAcalteal e-li«tsts# fh® pa 

Ta&fis wmm ittarmioe  ̂ t© tie &5iif©g«»- l̂̂ t,3rdi® 

paro-e#i«9 qS iXM} m»iag tti,# mMlil&& ttiieuft# 

flfttjpas B,,.. B ftBi 4 ©how growth ©f sof¥«ana,, mTm 

m& so'ttoa in iSSS.,. flis pl&ts #b l#f-$ .reeeivei 

g,.§»4 s-oi tli©g# ©« 'tb© rig&t •tti® i-8-4 

feftllt^dir. fl,® row ia th  ̂ mstm's i® « mnf@sî i,3.1a®i 

fcaffat- row# 

Ifee aTOfag© .yleli-s for- aJi f#!* tli.t first 

ro»'.e#' m&mA m:mi i ©f tlis 

rotation-ast f©.!- %be six- &m' giwm in 1# 

llie averagt .fleMs for &:&m mi ©otto©, tfc® ioiieatoy 

erop», are foartra^oi g-mpklo.all^ ia flgum §. the 

mM mmmM ay»t®® Ims pro-imsfii yielAe of all orop® 

gr#@.ter tMss %h&m of tli«s g-a-4 aaft .gr&m mrnavmem. fli# 

jaost •otttstanilisg isef©^©# &m tbos-© ©f s«-et 

 ̂Pr. K. iiuattl«fc«8® îr. sMiia reoeire equal aT@&l% 
for this methodJ teat te# t© s ruling of the Company 
with wMeh ii© was eitt l̂o;^ed at the time of pufclioation 
It %vas thought beat to giro ci'salt la the laanner used. 
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Wigmm S,, i^oybsans ®a left grown oh stabbl® 
plat with 6:8:4 fertili3«p; the right, on the 
g«»«o manure plat ®ith g:8:4 fertiliaer. 
row In Q^ater receiired no fertillaer troatsaent# 
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F'igur^j S, Uom on tli© left grown on atub'fal® 
plus 6:8:4 plat* following oospeas, r^re aM 
vetoii. £iie rigiit is tM gresia m^ur© plua 
2:8:4 plat, witb ths soii® winter oov&t drop, 
h.n u-nfertilise^ buff^f wem is iia the center. 
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Figure 4. Cotton oa the left grown following 
corn shown in Figure S, Tne left is the 
stulstle plus 6t8;4- series of plats^ isiaile tli« 
right i8 the green raanure plus g:8:4 series, 
-^.n unfertilisea buffer row is in the aenter. 
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Figure 5, Average yields (19E9-1934) 
of oorn and cotton grown on legumes 
stubble and supplemented with a 
5-8-4 fertilizer, as compared with 
those following legumes are turned as 
green manures and receiving a 2:8:4 
ratio as a supplement. 
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wMeh followiBgi ClJ •aeftee-sas:., £30 fsaaisi iM) 

-reifet l»«aiis» ^01 pom-aasi i&) mwpmm gSf poaaisi 

a»4 14] @-o¥#eas.» yefefe, 'S%B p©anis per •ae-r® p«r 

lear. 

Sh0 Insafeasea In yields of mTm msmm mo^m sigoift-

Qm&m^ hmm&T^ .one eoiiB4i#y» %im% tli'® remlfm-A 

onli a foar teBir#i-pcmBi a^plteati.©!! of fî rtill.2«,r as 

with, tii© feaniyet-pomni SfplioBtl#® ma#© t» 

til©: e#tt:oa, •• lo ultrogeB mm spfliti to side of eitheir 

arop as is ottstosarf i.n gaoeral pmetle#« 

Jkt easli T^lm« #f the ©rops p3p<»i.«0«a uM&w tit 6«©--4 

By&tmm are ^pr-sdlafclf gsmtsf tliiin Vmm ©f tb® t-S-4.* 

fbia la tme »ot «.»lf te Hie lasreas-ea l̂elia q£ mai 

•e«tt0-a:,. bmt •%&•« im  ̂ wMeb la. iiaail.#i m s ©roy. 

Thl& s-o-are® of -©x of foyag®,, la M iispQrtane® 

In t&nm management., islag maltorm easfe-iasis for tli® 

mate^rials assi «ii ler tiie ©rops proimeefl* tk© followlog 

iTOreasefl •i«:r mm fex ysaj, &m ©l3tsiii®i» 

• -(ll ii*61t C2J T«lTtt toeass, 

(SJ <ioi^#as, v&#'60|. (4) ry« ani 

fli« eoaparatlTe .3jr rs-lm &t v-mlret hmma- is tlx® 

qretstism ts tee to tfee o.f laj fatlier tfeTO to 

mEm«5iaa iasrsas#® In the Qt mm sai settee* fhm 

as© 0f a. wtater ©-0-f®r fo Howl eg aowpsa®. M®,. fa-owdTftr^; 
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-q£ tti© S0-e#iii aed fl.rs-t r-owia, Q&rm yî eiis sIigw 

slight bat eoBSist®at immmmsmm 4arti3g tb© s^soai m-mi.,,: 

tor toQtii. of a»ag©Ei©st» aai tlio®@ of ©sttea &m 

sppreeiablf 2b© immmm 8©«i 

for tbe @©a.o'isi r^mat i» g.S  ̂ foaniB  ̂pm mm f©r tfae 6«-»8.-# 

act stttbbl® ®4 pcaisis fex tEt S--S-4 siii 

mmmm. It is doaltfal M lla« li3flm®»e#4 %&«. yielfis #f' 

mm asi:. @©tto»» f&# iaereaa®#,, as well as t#ta|. 

wmT% ©ItaiseJ. frea t&# • ty® m& 

r&%§h f-ist# 

Qmwl̂ m «i fiit3F#g@-a S&tit 

pr0s®-oee ©f ts t&ese m%M to-® alrts-ftf 

te®@m ilgeass#!:. th.® tff® 'Of regetatloa aai the ©©.si's# 

textmi*# of th® soil, w&leli sllowa 0»##slir'© leaii'lil'Bg, 

give tls© te o-rgsBta amtt#* of a wii© mtl# -Mi Im Im 

mmm%» flie Bmil i& aaalogons t© t# 

whieii .aat«rlsl of a wii® «®s3rfe#®"iilti'ogea ralte lias feeea 

fli© fflwssg&ae'Ht supplfiaf tb® grastaat ci»aetlty 

©f aitfog®!! afmilable t# tli@ iEidiemtoi- eTops «boaii. fe« 

infliaat## "bj lffi©:r®as®i y'irnXM^m . fii«' tsta iati@att that 

tlie m%w& tern pm «@Bt &t aitregea im 

ms0i wltb tbe stabtol® mBageaieiit smfpli«# tlie gi-ssa^teap 

fusatitf of airallatoi# sl.tr©g#a« 

ffe® .isai'bon &Bi oltrogeB • iats ar® git«-n 1® S,, 
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fabi# 8. Qmhm. ana nitrogen relatioaships #f Isrf©!!: 
sanS, with legxxiae stabble tiiroefl atifl orops 
grown with a fertiliser  ̂ as ooffisjaret 
with lagomes turned as gresn manures aM 
oropa grown v?ith m 2-8-4 fertiliaar, in a. 
rotatioB of legu»i, oorn, anfl cottoB. 

Hmmmr Orop aoi 
iifiter 

ilaaagemtat 

*io: l̂ieao@i £all®w 
Velvet 

fall#w 
•C«wp:tas| tmllm 

rf® 
; anfi vstjili 

t^tubble i'urned i'las 6-8*4 fertillsi®!* 
total 0 Total I 

1928 liM 1928 Iff# 1928 wm 
p 

0-»'§4 0*40 0,018 lf..O 22.2 
©.•4t t^Si o.o#o Q.oi.a 24. © 21.1 
0»ig 0.S8 0*:0Bt 0.019 2S,0 20.0 
§«i4 0.4g 0 .̂01f 0,020 2i.-« 21...S 

^mrnex Orop 
ftinter 

S^Bagem^t 

3dfb®as3«:| .fall®* 
Yetw^t hmmmi, 

tmltm 
Q^mpmBi tmlim 
•O^wpeas, 

»:i wtoli 

Green Manures Surnei 
Plus 2-8-4 i'ertilizer 

•lotal 0 Xotal I a/I 
1928 X9M 19ES 1934 mm ItM ^ ^ 
M% 0.020 0.01f ai.i 21.g 
0»st 0*SS 0.020 0,018 ii,0 21.1 

0*1S 0.020 O.Olf 2§.5 
©..SO MZ O.QIS O.#20 26,i iE.l 
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'Isightf aai Sbomf {Ml, 4ot«rs-o-.c. SBi ̂ Sfam# 

Mlmm Iff) bsT# sfc©w tkat th# fariafel© osrbs®-ai'lrof©B 

•tatl© sell© ms.kBM. t&a -of a faotoa? t# 

•mmwQiet eipganic carbon to- mgmH for tMs 

w&mm^ Mi fill© t© fte- -of ©lidr«soal is tfe© mlX, 

tlie t®rm «ar^©B ts • as#i •®:Si0@p% wtesiri! the te-ra- organie 

•iiB.tt®!!';i3'appltei in ' to rosiest .swae,-

txi tlie six fears ©f tli.® «^«rlaeot- • a verj appireeiabl® 

laas ©f Q&.whm imM m '^mh ©f thm tmty»9lsh% 

plat® i:rir©sp«©t£v©- #£ m«i isaB'Sg@ii©Bt|: 

aonani4tte-iit3^ tli® a^#rag©a mhm l©»8#a, fimm lm@m 

Tep^&a&nt £mm %& t«#»tf*s©ir«s p#3r ©©at of tl.® . 

t^tal eartoon at tli# fcaglaoiag &i %ii& 

flia tt-a# &t .i-ys' asi- wtefe has r®:aalt#i la-'s SMllear- l®,ss: 

aoi#r fcotij. mystma ©1 Store »«. Ims&B of 

nitrngmn all flats- wfeteli mmm left, fall©.® imULag th® 

wlBter &mmm$ tMm m&ze siigbtlf grtater mmm th& ©.x#i>« 

wmm tarsti -as f$ll0W®i a mtmt-m 

.0QW®T sJaow- a §alo .io. .aitrog#s ,̂, 'tb® gaia •t&e 

.aam©' f sy • til© %««• s:y«t#» -©.f isaB^#»ii.%» 

flfee'ij wist®.!- .fal.l©w is pTaetl®®i»: me at»toi>l© ao€ 

&-.S-4 s3?st:®s is s.aiglitlf- sî ei".l©.ir to the gi*©sii mmmm 

S5st©iB l..it Mgairi- ta til,# • eow8«rirati©« of o^ai3.i.0 o.ar'b-oii s«i 

ulti'sg®!!.., fli« tw© ,0jst©«a wte ©f @tasl if-alii# a 
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m iitubble 
 ̂ ana ©-.8-4 

A—A Green manure 
aua 2-8-4 

gi 

m 

$/m .i/t» "B/m B/m B/m B/m 

.#£ Bmwltm. 

Figure 6# OliaKge in earbon-nltrogea ratioi 
for average of all plats of the 6-8"4 aisS 
stutbls series r&, g«6--4 and green 
manuring eeries, for original samples of 
iiiiay, 1928, to samples of iSaroh, 19M, 
Intermediate Sates represent aamplee tf^es 
SuriKig Ootobor of tli® prssMlag 
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soBtent of plats», v/lion growr. on legurae 
stiatfele »®i auppleiasnteu with. 6-Q--4 
f©rtilize3?». aa ooiapared vjitli logmaes 
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-Of 8o,yb#sytti,,. -felfet IbeaJBS.,. aai mwp^ms ttt3r»®i, 

proiaaei iaĵ er jieMs tfess a. 2:8:4 

meatisg the B^m srofs- ms©! as gmm all flats 

litliig left falls* tii® wlntm, 

Ci) 'tfe# w,m ot -a '«-&ir#r ol ry# s&t Tatoto., 

tQllmimg either Qom^m sWll# ©r"©©W|5®« h&B' 

iiie-'reag#i tb© yields .^f th® ^-rofS-i £••©,., Q&m 

mni mttrn, fl«ia#- &tm spp-i-t^lsfelf -grsatty thaa 

followlag wi..nt» falls*, 'iim sta'bb 

a®ire'r-^{8j4 «oal>inatl6« i»a.pream©i thm M^gke-st m'mmg% 

^ i Q i m  of ail s r s f s .  

(3i til© um of t&© stubbl# aai §;-©:4 ee©bi»atio» 

reaalts- in a slî tlf greater 0o.ii#eyr®.-llo.a of aartota 

aea Bltrogan -fcliso S©®« tii© g-^e#a iw»i«# asfl 

file tw<> sf atasB »©. prftatto^allf -oi #ffleJ.©Be:f 

w^®x® a wlBt«ar oofef follows ©o^ta-atabljl# ami 

QQ^mpwm. tsrnei as m f»ao iasBia#, 

14| 01 mxu mA ®®ttoa are Mm^lw 

sseo«£at©a wltii the sajrt-on aoBtdnt ©f tte soil at 

#8i '©f tfe« 9mQ:^ .roaoi ©f t&® "ihim #®nre--

latl0.o l©0Offies leas .appareat wb«» |.«®r«as@a ijmaiitittss 

•Of ar© .ap;pll6i to tim fom of o#a»aei^is3. 

fg) toas l>eea m a.0Bai..4«rsbl« mAmtlQn In tJi® 
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earbon-Bltrogdn rati# o.f tlie a^oil* ThiQ is thought t© 

Ise asso0lat©a witli as lo tli© s-rsllabHttf of 

tb® •iiityog#». prases 

!•&) S"t«.2.is are i®#Iti.eis##a ia©i« fef the -Bitjugen &£ 

the feytili-s^y tfess by tlie mmiBg&vmmt Qt t&e Mgwam*. 

{7 J A wlntm GOT81P of- rye aad f©teh plajs m 

importaat part ia o-fetalBlRg tfee tmm 

Xegme resi-ime#.» 

ffeen lint#!" fallow is tts-el,. tfeit SsSs^^stu'btile systei® 

is superior to S;8:4*gi'©0s amwre. ayst©ia iii tli# 

follswi«g resp#et-si {.a) grsatef .ylslis of legaiaes,,. 00 

atit eottoo ar© pTOflticea,,. a«i a slightlsf hmttm 

aoaseffatioB of mTbon mM nltmgmn la flit 

sfsteap are ass.eatlallf of €t«»i r&lm wb-ett a winter 

eoyer crop of an-fl irtte.^ foll#w.g tli© l€-g:w»® jfe-slim#®* 

fh-B winter mms apparently ia of freates- Falrn# i.fi tfet 

oonaerfstioo of ofgaolc mattey tkm ia tb« sitiMiir ie,gaa®* 

Both -systems have effftste-a a marked y@ittetio« im 

sarbon-oitrogee ratio of tlm losfolfc a largfi? 

oasli retw^B seeGmpaai-es tli# tt.g$ of tb,® 6j8j:4«-st»l)l}.3,@ 

8yst«, 
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fSl Of RAXlUiS Qli I'M 
fiiii m&. QQiwodmms of aoiBM bat 

fh.® data whl̂ h 3m.ve pireata^tsi t,a44#ate tliat m 

&£ SBi 0mn iNi 

employ®# tm l&rf oik mmM wMeb' allnwt- to «8®' ©f 

tlia ^awBex- l#t»© s. f&rage' %1I»B aa s 

m^mm» IMs systea spp&r«o"l,|̂  immmmm th® 

•ot sQiJ tm It is |.#simbl#' ttet 

tMe f03raf® «li£«b l« mm .s»ilafel;« he- Gf s#©i 

It Is tmBQmmhlm t© mnmm tfest fertili3@» will sff#®* 

th© ^©©afo^lti#® ef thm plm% te &• g»fst©i» •fixt«at em &. 

®a»if soil tJia® m me at %mwlm textur».» 

•'Si® @ffa0t ©f #0yliM:a®a's. sfta IM# tmiltf #,f ©rof^a 

b»s hm-Bm. at mmh. to roceat f@»rat "2h# s»3?r®y 

I J&Sl estltlei l#t t  ̂ a 

»S:aTO ©f tk® ltte-:i'atmr© iiartwell C61l» im 3.fS£ ,̂ Ib 

tai® foriief wo-ffe.,. f§.*g per e#Bt -©f tii@ fem©rs intei?*' 

Ti«»6i. tteat feirtil.i..E@ir@- th& ai«ic©t '̂ aslttf 

of crops sat, M,#f -©©st agraei tkm% tmtlixzmm. 

%b  ̂ tmilm-

{t4.| gi¥#» ao: #xf®ia©nt mri&m tii® 

lit@r3ticr« m »l©tl©o ©f: als»sl i«fl,sl.0-®©i.#s t# 
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t m  m .  f f y i o i  ^ m r m  t o  o M ® ! '  t ©  ' © l i t a l a  m m m B ' B  

M all fai§^t©i"S.# iiiii^ (101) stat#.8 tlisat mtwimt 

selallos Btttii-es w© t#. «0il kot als® 

p#l:Ots out tii«- nmmBi%g ±or oorstrolliBg tlie 

a:Ba©r «kl.0h tfe© wmk 1b deo@» BailE» soi jirftosa®. HSi 

that wfeest plast# BBtriiK-b 

r®taixeffl@o'l wliea §mmm in w<.t@3? ealMres as mmp&mi wltfe 

eani joints mt. th« 

of spplflrjf ytaalts o^btainea frcm mmh steilts t«j s©-il0» 

fh« nti»fe©i' 0f ®l«*8ta emmiM te be ®©ei«i by 

eblerepla^ll-baairliig flsmta s-orasa growfeli bas ^eeii , 

lM#rea-^#i wment fears, fMt&hm I li*) lists • 

oartjo®,, bfirofes,̂ , ®3iFg«*. oiti*©geB\, ;pfe©spiiora«,,, 

potaaeim,, ©alaima^. mmmlm, aei %mn as el©ae»ts 

i3#©'©saarf tm a pl«o.t to mmQh is polstsi 

omt that BemXs all t-ia® ©lessata fmmtimlm .i« pls»t 

na-feyittea appear la tbt £im% fswir ©f tli® 

fsiil©  ̂ are o.la,salfiea bf groaps,, mmw l̂iag 

to theiit prlmxi fUBcttaa® la tM« yXaat,. Imt with n<m@ 

oir©rlapping tee to aaltipl© tumtlQ.m* 'Sh& mrtoa® 

lieailiigs. ,ar®i il) ©©ê gi ©jsslaange-iZ) mm& 

©%or#rs, ('̂ i iransloeatio® :i'egala,t©r«, .(4) © îmtipa* 

»fttlater@» m% Itl tb#®@ »fc©s© fanetiom® %m 

ss ankmwB# 
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fhoms ClifJ a of mtimm @i? 

mlomm la a ylaot on tli® feaais &t tb# nrntum th® 

^eleetrie- ©.barg# f^glSiag tke- root®# In, soil©"; 

l.@#, tlios® o-.f pa f«% tlie rO'Ots are 

©liarg«4 wbtofe i» aa 8tlJtt«aao% a^:S©.rf%ioiJ #f 

po-sitiT© ioss-, »ni tia@ mi.& e£ mbsorption is tim* '©f tn® 

S#fffielater Ifotroplo s«ries| tii« or4@r of t©<ir@a.ai«g 

©baoi^tiob f©3r tb# moBt laportabt pesitit® ions 

h, £, ia» .aafl ofti orier fer -snlobs' iss iob» 

03,^ BO4.,, mi i04» '&©• #®ri©s i&®«. aot liQlii befsufi tli# 

rasg« i.ii4i®ateA<i. pi tala# of §•§ the anions 

are absorbei. t& & greater e,xt#8t tbaii «atio«a tee a 

posltiir® @.la»g#-o» fe.® .r0#t©.» fiiis w»M '©^asis tii# 

•arlafel®' resales #f liiftstigatioas wltfe «iaoBl« smlpfcat® 

ani nltrsl® of a©ift«. 

fii® ©ttatiotts ®]i^ltaslg«-tto© ot. 

til© |jro«®»s®s of plant ^tritioa* 4pgar@»tlf tli© mmltm 

©feta4o®€ m& Mnitm tli# ©oatitions 

pBW%miniM ^-^o' tartiqttlar «xa^«riae®-t'#. aefl m apili-»-

eati©» »f tbe resmlte &m hm aat# $© 0©sil%l0B® 

0131^ i» gea®ral *»f,» 

mmtritim of s lt,g.effii'soas plant i^s furtiiw 

e-0iiiai©atei it® alilttf %q obtelo nltrogm 

tli© m^m fastors ieflaeael^ag 
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io tmr» tii© -sf aitroie® 

f@rtilis#if:» t.0. pla«t, safi tb© 

©•f otiaeip iS» 4| aai Al^resltt m§. 

UQwm®^ fiai tee .feosMea-O'f mlQivm is tlmt ©f m pl&n% 

smtrleKt .rati.#i- mm i®r tke e-.o»$rol of reaeties.,. ani tlist 

it is ffi03?e iaportsttt In soimlation tiiso im tli© o#»tr©2. ©f 

tie pi. Mia»o. ani Bialf CfOl fe^ni tliat llmiiig iaor@as@i 

ii.©5alati-§s %m asa that mi# .ylelis ©f a^et ao-i liaf» 

and tli-e ultms^n s#e-t®ot' o-f th& haj wem iaQ.r«ss@t Im thl& 

wai-, flist- aaiftep s-tssalates aoi,isila-ti©tt baa. ^©oa 

s-ferattfl- %:s 13.0^1 * .lai-©l£s lllf), mi. 

iitmmt cmii tlis ©ffeefe of smplismr 

te aa im'T&m^i. wailsfetlitj ®f t&e piioafii0-jra& ©£ tl»® 

8©11. HsXs aafi Wliiting l%Sl imM tk&t p©taaisiiiii mi 

|jk©apmras imerea's^i tfe© s-o4^ialilo-o seffe«a»8, aai 

AlllaoB Ifi p«iat» mt Uliat the mT'b0byimii& mp^I^ &f 

tfaa plant also tos sa. ef,f@et.| if' tli® mpjsl^ Im the sotts 

la low, iae %©• rapii growtl iuinstei ,nitrtg@s ferti*' 

lt2#rs» then £»'&@Blatl#a la f&is ®s^:iat®3 tk# 

ef »» aba«ia.»#s 0f afsljabl# sat.rsg@s 

in tha soil as 3F#oor5.©a Isf aao,;!' workeara, tinier eaa# 

eteflitieas a mltmgmma l«rtl|.i2®3r a&j? i«or®ss# H#iuiati$S} 

tM3 was 3b0.wa' H«rt»#i,3. C60| o'b%ali3»4 poaitlw 

rasmlts with. altrat#,,. • ai-i 0ito«i C&6-I wli# 
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ani Bartli0:3.«« IffiJ mpm% a 

is ass'cciatti witli a 1©» potessia®. of t^a mmpm 

plami*. fs-sl 4,® m w&wlm^ ©f r«@®af@.h.@s m 

iBii^stes. %hmt th^ application Qt w%%mM®'a 

f«:rti3l2#rs- Mf M •&£ hmmilt t# Irngmm^* im 

nltmB'SM Qmtm% ia assoeistea with 

t92),. ^tMagh 11# mm -ae't i»-

a@- aa#hi as tota^ ®itrogo» pi'olm#©# If 

P®1;s,S8i^a* th« nitrogen @0»t®at 

pfeo-apMr-H'® %% In m .atatlstl^al 

tr®atos«t of resmlts #litalnea with ^s3.ai^#ir 

i m) fomA a .al6*@ :@®t»latiOH l5©tw##a sitogss asi 

p^tamimm-t tk@ wmpm&0 £mm ©as iep®ai©ot mp&m thm 

®tb@r. Aaatls lit) foa:oi tiiat tlie ©f fe3?t|lla@ir 

t'i?©atib©i3:t apo« tM myhmm p.2ss* va^iel with %im type- &t 

s©il| 0-13® sell %fp« all, ta@¥®aa#t tfe® 

ml%mgm mmtmmt of ^ jplaat, Im tii# 

soil tfpe lafla#»©#i tii# o.:omp&slti#« of hs^ mm %hm 

•iii %m trntiltzm Km-mtBM iiS'l tmmi ttoat. 

pb&8|>liat@a %mmM t© &v-&mQmB tli© miimQt &t immulmMm 

hfob til© ggyb^aa p^iaat* 

Qmk^t&kw- la aiTO.aa«iiig •tli#' yol« .#f piiosffao-ras 

la plaet .anteitio®,, lists tlm faaatioss. f^rof'ossi im 

Tmmt y^mmt 111 %h% 3?@im9.ti®a M mitmtm- im mrn^ i-oota,. 
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- m 

ae as a4i to- tb® CS) ©oati-ol ©f-

TOsptratioo,. 141 m^lmw il?l@loii,#- aai i&} 8«i«0ttf9-

mM.mT§t%Qm* 'Simm is & lisfcii^© with, Mxo®®-

itagars.|- tte»s it- tmQtimm in the mmm& oksng#® Qt tiis 

plaot# 

Baing :iaagiJ-0sla»,'ia #oi«oa wiibM all • 

^oaai • tiiat .amlpiior- reimn^i fbosphoras < ontent- ©f 

sofbeso lay mhile %hB sti-cilti.ob of p0t&:saliaa', ay fetasalw® 

mi nttrog#!!, immmmi tli# •m.Qmtmt Bisif 

a®i 'iTiwtm ClSl obtaimei m. imxmmmA ^hm$>hmm 

©f :iaixiia haf fej a flao%tost.® appltoa-lips* 

irarloas •the# adoslsi#^ tiiat phmp'mTm& 

£®^-$i3.isatioa iai tet littld :«p#b ti© pbo^^sams 

0©a.t'@B.t of . l£t#tisi#«g.©jr titot m^mmlim. 

aai ,pii#ap.ia0rw- s*»llabili% sr© alos-sly aaaseiatsi* 

aosp^tas' ii3$.r0ss®i a©4iilati©a aa# tb® fypteln ©o-sttaf 

of safb@aji% »a aii0W« toy Fellers {46i wk<5 obtal..ii®i 

toaf- yiali# tarie«.© scmmmtl©®# ®f ^©sfto^a#, 

ait:rQg®e a»4 p#"tessim* Iart»«ll 1611- km -^mn 

mppliaatioffl© ©f 5to:®pfe©3m.s t« the- soti fe m 1b-»-

er®as@i .©©.©©©B't^aratie-B -of %h&- ©l@mt.nt iia tlie Jaieea ©f 

•plaats. h#agl»i ^8i Smxt^w 1133} ©.omltii® tfeat a 

wm^ lew 0Gii«&»fmtt0« of pii-QStkeims will mttlm im 

plant f^ewtk If t^e sapply is 0oBt-loao«»* ilM) 
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- S3 « 

hm &hmn th© ©©.seentration ®f &mhm l® thm 

.s©it may thB intake of tits eitmeol:, 

.(iOi stats® tlmt -a htgh 

p©»ef foir pli#®pli.@ras s»i a. lilfM |i«w#3r f## 

p©tss.®iffl|.#, Brora aai SMttnsr {£B|. tmn-i a s#yr®.3.sti0« 

t>#t»e©m til© dltri® iteli-solu'bl# piiosphorua ift s#lls aufi 

tbe ;yieMs of eropa# 

Mt&hnil ©•%. al.,. f3.0s|.„ ia f«B« »©. ta 

tM tgOg e:o»t®a-t ©f soffe-taa lii^ witii m fertilizer 0.©b-» 

talRlBS tmw p@r 20§ feat ^«s 

the f©rtiii2«if 'qeataisea t«o 

tb® staflf ©f •%© miSm% @f this.- iist#ris3. w il&nt growth, 

fh.& r«latios of -©alei®® to Boi-mlatiO'B «! aatritisa #0! 

tiie nftmt of liffl® b«®a ©at, 

,0lassifl#s ©sleifl® m oa# &f tlie t»«8l©satiQti ragaistcirai. 

it t&fce® pBT% ia tfe® sf®tk#si» of fats m& -pm^rnlm s^A 

iitlpa t© e«Btrel •»t@s of rts®tl..©«# aei ^rseakllltf, 

Biaapr#!! Is&l ©It©a tla# tenflottef Qf rootb t® 1#b® th& 

®lfi®r®is wb®s @l©Bie:at is iMimt.e-nt.,; ala®- tb® 

t#«i«B'©;^ for nitimte se^amplatidm.p iB#i©ating thst^ it 

plays a pjort ia, %h.&^ r®fl'Witts» of Bitmtas Iw tfe® flast* 

fMs lattsr foi.8t is als© poittt#-t #at ligltiegal®. 

.®t ftl, (I08k' •!*«»« Stat#®: that ealsim is s«t^ 
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ssa this was ia® t© an in tk® ©aisim @©,o.t®ii% s«i 

m its,r®as» la tk@ - fl.espmi'a® cop test.* 

.asao@:ist#i ainei'sl iefieleuey s.yffl|jt0ffis with a wii# rati© 

ia alfalfa,, timotlif a»i prairi© liaf; tMa was dm@- $©. a, Im 

fMospboi'tts eoatent, Boeeaeal ms a smpplmsiat weraa®® tJi© 

reaalttHg ieprnf#! app^tlt©,.. Ifaos f©mi m Mm ssli 

aonteo"! as-soala-fc^i wltli ©aieiaa ia tli® afcel©%e-»8 

©f yoang pigs* i'iit ©«lal«ffi-fko-Sfbortts yslio la tim tooaee 

ms tht ssa© f&i* tornsl m§ MMlmt 

Mmml ia .srmug© ©attl# laf# to«©« #0-rr@«i:ei 

hy i lM) l.y 8ftpp3.#»©rtsl fetilaf*, tats git«® 

tef. #% al« it ©as to® sbswB tiiat 

a®oa-i3.t# of fiiosflioiras la the i&aaa# » •i«8T®a»t: 

&t 'bQt'h .tto® GaO #111 tgOi aoBteot of ast ais© mmsm 

•a .re-ameti#® la tfe® ^es0ifs% .rali,#!: wltfa #6^feea»», 

sr® sceoiipawi®i fef l»er©msis s«t tEOS»: 

witli tJi® fsti© reaslmiBg •fcfc# mmm» farlsti©»s in rati# 

for sej^-ean© rasgs fro® t® €»qs, mm® •©aleul.iatiom® 

me>&^ fjf« %hm iata glwai this i©f^«#e« lap-so tli© tairlst^,. 

aai %li0 leaatloB st,wJil@li tiief mmm gmm:* 

MsgBas©B its) bas fomBfl tliat tiae a®omnt of PgOg iB 

til© l»loo-fl of 'iraug® is a of ^^©5 

eo-at^&t of- th6 fe#-is eo-asm©4-» 

upb». {.8sl Tmlmm-i exilieally tfe© t«®stlo» oj t^e-
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for tm# pr©i»tion af .©rops ©•£ faali% ii-g)* 

a®:r# is mn ImmTm rtlationship 'between %e oalsl® 

ana p-Q'tassliia amtejs-ls of fMs I® i©#ertfe«i fcf 

Wmim {.4f) as a pfeystelcgtesl hrnXmrnm, a»i 1# s-^p^rtai 

ib^ t l i© vimk #f Mmmm 14#);,  ami ©ti i®3?®,: loaglaai i lO) 

poiots oat mafsesl-as le als© iBTOifai Im. %Mm 

relatiqiif. •thm&'im also a r$0lp:r0.@al.. f@3.ati®o fe.^twaee 

Itglit a»fl p#tas0iiaB:, 

f'otaiifc •t@£i4ieB0|' 1:8 s problem ©f ip0r«:atiag-

lEip.©rtai3## i.« a«e f#atlem# ©-f tk® Smitei M&Mb asA 

e#.©f.ef l©kaftj?«.f (100),: sei sfti-mfeli t84) 

kair® issextlei tm fey s ®f 

tills eitaest f«r a w|i© rm.ri#t|r Miatag 

tfa© sTaiMljilitf Q-f fdtasli ts the aoil,, m Bhmm li|r 

teelatlar# #% fi# itl)# #%.-a|..» Ii4i ei-iatti a 

iiai3gsfi#se «efici#ii®t hy ItBiaf ^ a©il t© semtmlltyi 

tto aiaitl0« ©f a maBga»©TO: salt to oy&ieeoffis tb@ »agaiiaa@ 

IB tai'S Infmel a p©tasli. ieftelswf# 

flfc© grswm OB tii.@ sasa^felll phas© ©f I®rfo3^ 

saei •i.eifel.of sfi^t-oas of f^task, imgaealm^ ^si ealsiaa 

i#f4ei#B0i«» sp^elsl om-Aitlom of ^slnfall mA 

trtataeo^*. fli® ©xiatene# #f a aagne-al® 

iefioli noy ofi a femt a©!-#, feartll# airea at tli® 
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iitatioii was ©stsljllsijet % j, fi» 

working au-iei- th® itr®Q%idii: of B!P# f, 

lsTss.tigatl.o..ii0 Pr-.- a.. „t» .m& his 

asaaeiate# &t thm Oarollps. 

imr® ion# mmh. %& »fc© tlje statiem 'oatst^iiBg is, feat 

lim of mrk i« tb#. J^atkeaat* 

fke • #<st of tlie ftrtiliz^rs apo-o tM# @-e©poslti©.a 

o£ scfb.eaa baf aai f@#i is e-ompllaattfi If tlie toraiig-

of tii-© QTopM m' gwmm •mmmTmrn.m it mm i«slralil# tliat a 

fe# lami# ©f tlie eff#et ef tb© so:ylb#sn plaats.^, 

pmAm&i. with iiffare-iit .ratios^ -apds tke organio aattet' 

m& th# pa ef to© s©41.* Sli® Ittemter© res-aa©,. as 

glrea t&T tfce garees. iBa».a3r©»ft.rtiJise.r 1® 

pdrtiaeot to this plias© .of tb® »m,. 

!,• fke -triang.!# at8t#m of •.f©irtiltg«r sttate, 

ffa© t-yiamgl© pygt©ffl, .as atflifii fertillss®!*: 

i!3'T6€.tigatt#8® by Smhmium' a»i Slcioo#* (129} 

(©iafcasat^i mpo-o Is ^1.1, is. o£ p^tioular m 

floowir lavestigatIons, It ba.a hmn osei % 

fi»ttl:i3g^a» flS.8.|.^., SMf# l:i,Si.J,. Isrris. iSi^ fe-Sall (iSl, 

B.©ar 114)., an-a otiaer©.. ^4 fe-romlil® Qrit.i0a.l T&Tlmw 

a one in I9id& to liSQ# SovJ a member of t^e ataff 
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Asss.elati©:a of Offietal %i?taaltw^al afaeMBts#. 
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f»Mt 3, learlf sai arerags jrtelds of preta®®# ©a l#yf©ljfe @mi wltii 
iaesnaflet# acfl complete fortlllaera for t&© IfiS 
19M# Bata obtained from oection 

WM$ mm 1930 . 1921 19Sg 
|^s#/4 Stei#/A lifes./a 1&3»/a 

19ss at» 
iibs./a ais#/a 

$ 
4 
5 
ft 
? 
S 
f 
10 
11 
12 
13 
14 
.IS 
15 
If 
18 
It 
go 
n. 
m,. ®.f 

0-15-0 S158 8110 978 1040 1072 940 1882 
O-lS-3 5108 2580 1224 1600 2472 2620 2609 
3-12*0 6264 3848 1620 2140 2412 2160 , 2907 
0-9-e 66E4 E646 1404 1680 1742 1900 2666 
S-9-3 6&3S 2915 1944 2580 2613 1980 3094 
6-9—0 6634 E?14 1584 2280 2077 1540 2603 
0-6-9 4758 1608 1152 1140 871 940 1744 
3-6-6 6110 1910 1296 1500 1843 1820 2412 
6-6-3 5610 2111 1764 1840 8178 2060 2594 
9-S—0 5830 2211 1548 1880 2010 1100 2430 
0-2-lg S240 194S 396 980 670 540 1295 
g-s-$ 4464 3250 1260 1780 1809 1800 2394 
5*3—6 5190 0364 1620 2480 2546 2260 2914 
S-.g.3 6696 2814 1692 •:2S80 2412 1860 2976 
lg-3-0 6408 2848 1872 2320 2312 1280 2840 
0-0-16 2090 1709 £88 880 570 380 1153 
3-O-lS 4104 2714 540 1200 972 720 1708 
6-0-9 4104 S049 mi 2040 1742 1320 2229 
f-O-6 6048 3273 1440 2200 2178 1520 2777 
12-0-S mm 1407 936 2000 21 1040 1921 
15-0-0 mm 1709 576 1340 9 220 1686 

0*0—0 mm 1156 194 300 74 310 765 

o 
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in pounds per acre produced m 
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are for isaotiorii B#. 
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figure 13, TleMa of ao;ybeaB ha;^, i® 
poanfis per produ^efl oti Korfol^ 
sm.i tm tb© -fear ifso# i^ata ajr© tm 
»5«ctl0jq' b*-
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A-r&mg* oi §hmkm •' soo^ 

iMgure 14* Yieldts of soybean hay* is 
pouncis  per acre,  produosi i  on i iortolk 
sand for the 3*0 ar 1931 • Data are for 
tseotiaa £• 
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Figure 15» Yieiae of soybean 
in pounds per acre, produoeS os 
ilorfolit sand for the |®ar IfM, 
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figure 1&* Yields of soybean 
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llorfolk Sana for the period 1928 *1© 
19SS, intjluaivs# iJatia are for 
•section 
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mmmg®' ieli Mm bas fee®® p^-oisw-®# m 

tfce 3z9:3 pla$| Hit asxt Mgii®af- Um h@m tWQm, %hm 'ms® 

0f tk# 9:.S;S witli %h% %i$i& s»i. Sslti# 

mquakl 8taoiii^»: 

fli@ »0s$. definite mtl&Qtloxi ut tlte ©f t^® 

tmtiXlmm mm mpm tm ma 4efl«t«i in 

flgor# is ®&s«m wi'tu M' 8ltrGg#a 

m s m&^ll mmmt tliis If m& S&ZI&wm. tit# 

•liase l ime tfce trial#!# frea th# 0:0il6 rati© t#, t&# 

QW &Xmg: :%h& mmw «6nt nitmgm 

©tsartlbg filtl tfe« 3tQiM »tl©» it is that la-

.©:r®aa#6 ileMs are QMMmM until tfe# 0;.1.2jS mA 

Zi%zS rati.©-® mre mmM&H tto®# .©est 

^Q%-mh iia#. f&ls inaioates tbat, mm tM# olt^os®®. 

.ae®t#iit tb© f.#rtilif#^ is .iieia a.o.HStast» •» t#@#«a@.© 

1,0 -fcgO- its'eofflpaslti l»y as • .in In tb# 

•f@i?tlliE@3f .s^sttlts Im larger fleite* ittli .mi^tar®©. 

©f mitmgm aai pstsali tlie- ,fl@3..ia -eQair&yg# ap©tt 

tfa.®. tiOs# mtt©-. lli#ii tto JtOi e«»t®at is li®.ia .att-

lahwm p#.r tk© .0#irr#rg#«## is t©.wsri, tlui f-iStS 

•irsti®! at six pew •eeot tb® i® •tb® 

.#t.§5S|, SBi at taiae mm% fgQg th®.|l®li.s mosire'f'g® 

mf«n til-® .s.}.is3 leatl#.*. fl#:®# .-tata- poi.ist %mm& ®. 

latio i®w 1® p®t»afe f#!" 
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for' aixtwres mim pstr eea% ]^Q-%mU %® Iti^ 

fialftlsg plat was tk& ftS.t®| fer rIje- p«r ##»-%, 6:3:6^1 

for tljr®e f«r- mm%. il| »B4 •f#r per 

tte ^©st rati® iS'tfa® S:lg:0». thlm last rati© rni&M 
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lB£®ri®r- M Sfti'S-- aei ts-Ss-S mtl®#. 

fb# trlaegttlar mmlyMlB m£ tk# yieli ®f 

tony is glf«B ia fabl# 4» WIt-sB yislis are sT^.rsg#4 
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.8®s» tks.t tk® .ratio- iiiii®at#ft £m bigM#s.t y.i#li.s. i» 
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4# Yields of soylaean seefl acfi oil in pounds p@f 
aere» proSuosfi on Horfolk sand by inoomplet© ani 
oomplets fertilizers; also areragas accjoraisg t® 
the psrcQctage of a partioular fertilizer in
gredient , j)ata are for the period 19£8 to 1933» 

Mtm%' q£i flats Av«rmg#« ATOwg® Tislia 
i'oundb per mr® 
fia^ sSeti Oil 

Ber 0#at: 
li El 1686 128 23.00 
li 15, SO S381 181 33.10 
f 10.14,19 E7E8 178 31.66 

Ifttrog^u 6 6,9,13,18 g6S5 171 29,10 Ifttrog^u 
S 3,5,8,12,17 £504 169 2f.6£. 
0 1,2,4,7,11,16 1892 154 26, fO 

,10 1 1832 10? 18.-40 
IB 2j,S E758 194 38. iS 

Jf&osplaorio i 4 , i ,6  E855 187 32.00 
Aoit S 7,8,9,10 2295 179 31.60 

3 11,12,13,14,11 ^483 158 27.9# 
0 16,17.18,19,Bi,ai 1912 153 27.66 

1§ 16 1153 137 24.60 
11 11,17 150B 130 23.20 

fotasfc f 7,1^,18 21BB 154 27.30 
§ 4,8,13,19 2692 175 30.60 
s S,S,9,14.20 £639 198 34.88 
0 1,3,6,30,15,21 £4S§ li© £7.11 

Oomplet® liiKturosi 
High I 9-3-3 14 2975 196 34.60 
Ei^ iftOi 3-9-3 S 3097 BOB 3§.E0 
Eigb XgO 
All Son®: 

3-S-9 IB £394 139 24.6® Eigb XgO 
All Son®: lete 5.8,9,12,13^14 2731 180 31,SS 
I 6 9,13 2754 181 si,m 

•i 5 ,8 , IE E634 176 30. §3 
6 8,9 2503 187 32. §0 
3 12,13,14 2761 168 29.83 
6 8, Iv 2663 174 SO.iS 
S 5,9,14 2889 198 34.-SO-

AT» of 0*0^—0 .. 765 •60 10.4© 
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•mmi of GaO Im f igajr#' -24». 

a. Httregeo. eeate-Bt.#. Ao: inspe-etto-u #f f i^ga-r® SI .siioirs 

that the nitoges content ©f tt© s&ybmm hm 

hmm lmtlm0mm$. appreeiafely ¥f th#-' f«iptilt.g:e2r aaaii 

%hM totai variatloii la ttm. e®»^ t© B.4JI, 

p@r aeot,:. tie t&mmT 'hwlm produ«©i ith m- f.rO£§ 

asl- lib# • l^t«' wltfa & ft3?ttlla«r# 

AS' gifea io S.^ %lm rati® m 

mmrn^ 6^ ^Of4 posBi.®: gr©#!! iia^lt-erial, |§it»4 pmm&m. 

trf weight tb® iiStt tatl©,#, Eif# pomni# 

poaniei^j #®a tli© 5:12i0, £907 poaaie 

po«ai«)... UsiBf tiie sltrog®® glwmm ia 

flg«» ti,: tM w#iglit# of nitrogen f@r a^r® ,3e®-' 

in tlie se-spectivel^^ am fll 13-fi 

poa«l,s f©j?' til# i-ij 3,0«B: f^iiiiis -fti- ife® 

fi3,53| lal 14,0 i>©m»is £m tb.® SslEsO 

aaoants q£ sppll##. i«' tfe# ^iKetiilgea?® 

mmmt M pmmM ia tli® -il-ifjS., (.g). a© pammis in 
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ObIJ- 1B tto# luit ©a»» i«©« %b® mmmut .©f oitr©f»s 

wmofmmA la th.# bay tlist appli«i ia t&» 
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M 
1 5 : 0 ; 0  
E.08 

ia:S;0_ia;0;3 
£»06 ii*01 

&;6:CL_9:3:3_J):0;6 
E.Ol 1.72 1.4G 

/ \ / \ / \ 
6 : 9 ! 0 _ 6 ; 6 : S  _ g j S i 4  S s Q i - S '  
Ji.lS ij.OS l.&O 1-®. 

/ \ / \ / \ / \  
ZtlZiSL 3:9:3_gi6!6_ ajSiS^lOas 
8.41 1.90 i.sa 1.78 1.6a 

/ \ / \ / \ / \ / \  
PoOK §tiS.iQ_0:lB:a_0;9:6 _0:6:t-fliU 1£ JJjOi.3.5 HgO 

i..g& E.IO E.07 £.00 i».93 i..iS 

AfQ.rag®' O'f •* E»OI 

i'l £11276 Sl» i-verage p©r oent eX 
n i t r o g e n  i n  a i r - o r l e f i  a o ; ; / ' b e a a  
a a  p r o u U o e d  o c  L ' o r f o l i c  s a a « 3  f o r  t l i e  
perioa 19S0 to 1933, 
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15:0:0 

0.45 
/ \ 

1&:3:CL_12:0:5 
0,6S 0.48 

/ W \ 
»;6:0_9:3:3 _a:0!S 

a.50 0.54 0.49 
/ \ / \ / \ 

G:9;XL 5;6;3 QiZio _ii;0:9 
0.53 0.57 0,53 0.55 

/ \ / \ / \ / \  
_1:0:12 

Q ^ m  0 . & 2  0 . 5 i  0 . . i t  0 . 6 8  

/ \ / \ / \ / \ / \  
f oQe Oi li £0- t•» s 0:9; u—0; 6 s i _a: 3; it _a; 0:16 M 

,  O . i a  O . i i  0 . 6 4  Q . § 6  0 . . U O  0 , 0 1  

Airera.g& of siieeks « §*-Sf 

j'lgurs S2« „*.vera„=e per cewt of i'gOg 
in alr-driec! soi'l^ean us x^rofiuoed 
on Uorfolk 0s«i, ior p^i-iod 19^0 to 
1953. 



www.manaraa.com

• » 

I 
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/ \ 

12;S:0_J.^J:0:3 
0,88 1,25 

/ \ / \ 
9:6ill 9:3:i5_9;0:6 
0.72 1.14 1.4S 

/ \ / \ / \ 
(j:9:(3L_6;6;S_6:S;6 _6:0:9 
0,70 1,14 1.46 1.93 

/ \ / \ / \ / \ 
3:12:0- S:9:S_3;6:6 _g:0:12 
0.70 1,15 1.59 1.85 2.E2 

/ \ / \ / \ / \ / \  
tsSg 0:15tO- 0;lE:a_ 0:9:6_ 0;6:9_iiiai_0:0:16 EgO 

0,66 0,62 1.42 2.10 2*g® 2.2S 

of 

figure 23. ^vera--© i^er oent i.gO la 
air-flrlefi soybean haj?, as xj^odueed 
OK iJorfolk sand, for the period 
19S0 to 1933. 
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O-f « l.ff 

figure S4. ^j.veragG per oent of OaO 
in alr-driefl hay» as produoet 
©n liiorfoUi sar»a» for the period 19&0 
t© 195ii, 
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-is iwom th& s©»sti«3fs%i&® #f 

til'# effect #;f piitsffeal.® !«&•«©% of %Q- t@ 

iP®iQ0@4^, witli tk© Bltiogen held oonstant at ©<, 

t,. m 12 p#!- #eat, the nltrogeo ia» 

@r®as®# as fltli. is tw&m tfc« s-ati© 

t© tilt 0;0:15 ratio, flea tke I^gOg I® tfe® 

is h&li ooHstet-g, th® -of %© 

altro'ffifa wmry lw-©r-8®l..f, tM«ire it flistliet ©rlieae# 
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•eljtaittefi-# 

rh« iBtieaties for % o-mtemt 0£ tM 
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fmbl# f* Percentages of nitrogen, ©lii OaO 1» 
soybean Ixay produced on Norfolk sssS b^f Inooa-
plete and cosjplete fertilizers; »lth arerag®® 
aacording to the peroentag© of s fsrticalar 
fertilizer ingredient, Data ar® f#r tli# 
period 19S0 to 1933, 

2ff®#t ©fs flats 4veraget •- Ajjr-Uri Basts flats 4veraget 
M OnO 

r 
]p®r 0#ntj 

16 ^1 t*08 0.45 1.10 ^.25 
m 15,SO 2.04 0.50 1.07 1.1® 
f 10,14,19 1.7S 0,54 1.10 
$ 6^9,12,18 1.84 0.57 1.56 i.3# 
s S,5,8.1£,17 1.91 0.60 1.50 
Q 1,2,4,7,11,M 2.01 0.62 a.5t l,5t 

m- 1 2,26 0.58 0.66 2.13 
M 2,S 2.26 0.59 0.76 1.99 

fhospfeeri® t 4,5,6 8,03 0,60 1.09 1.84 
'm%& 6 7,8,9,10 1.99 0.60 1.40 1.52 

§ 11,1B,1S,14,15 1.81 0.57 1.52 1.17 
© 16,17,18,19,20,21 1.74 0.63 1.70 1.05 

li 16 1.66 0.61 2.2iJ 0.98 
It 11,17 1.78 0.64 2.26 1.07 

P#taA f 7,12,18 i.ao 0.60 1.97 1.19 
i 4,8,13,19 1.7S 0.56 1.48 1.36 
t a,5,9,14,SO 1.95 0.56 1.10 1.51 
0 1,2,6,10,16,21 2.17 0.54 0.79 1.6f 

Goafl@t® lixturesi 
l.li ligl^ I 9«2-2 14 1.72 0.54 1.14 l.li 

fii^ pgoe S-9-S B 1.90 0.62 1.15 l.Sf 
lifli s:g0 S-3-9 18 1.72 0.59 1.85 i.l4 
411 SoEaplett^ 5,8,9,,,li,,ia,14 1.81 0.57 1.S9 1.3? 
I i 9,13 1.82 0.55 1.30 1.3t, 

1.8S 0.60 1.53 1..4t 
fgOf •§ 8,9 1.96 0.58 1.37 1.4f 

s 12,13,14 1.68 0.55 1.48 1.14 
XsO ® 8, is 1.74 0. 56 1.53 1.2t 

& 1.88 0,58 1.14 1.53.. 
AT» of « « ^ 
0k@efcs t..t£ O.if o.fi 1.76 
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p«r 0ea%» «f forag® Qf m iiighi-

taltwge® aontent. Is ftefliiit#., a 1o.w oontest 

of jsotesli In the fsrtiliaet' is also lrjii«atsi, 

iJtliGiagli t&© «m®t mmmgm of. the samples pyoias^t 

"b^ f.©irtil.l2©afs .eoBtairin^j BO-petastoi Is M^ibt thm 

for tli.o.s.@ of three -or six «ea.t £,^ coisteat., it-

is to U# fol«t@fi ©mt tlist til© yi&MB toT tli© lstt«p 

two as ..giT#!! IB fabl© 4 are .aaieiafeat hlgfeer., 

A 0-oapafi3©i3 Qf th# nitrog#ii eonteota tli© h.af 

as proimsoi "b.|' fee SjfiS., .a»a SiBjf ratios 

shoirs 1,?2, l.fO,: asi l.fB p@t eeiat,. respeetlTOi^. 

fills wottia Inileat© that a larger pei* sent of 

pho-aiiiate f/ith perhaps tami cia®Rtitl«s of ©Itrtge© 

ani womia bt a.0st ©ffieieBt, fMs l.s 'bern® mi% 

til® ©O'Steat pro€tts#i hy tli@ SjtiS.ratloi !.©•#. 

i»SO p®3f' sent.# 

giiospborie aoii fli@ tyiatjgl® pressBtati©® 

©f til® tgtg #0Bt.ect of th» lia^ sampl#.s is asi© 

fi@«® 2t» Bf soiJi>»Tlson ©f these data wltk tbes® 

for mr&rage as glir@ii tn fifisr# It will, 

be @©e® that a alos# tKreir»e .fslatlonsbl^ ®xist@ 

li.©tw®«a til# mi ylelims- as 

tb.t ^Isli-s of all f«tti|.z@a plats att .iyea.ta^ t« 

ii»@ts.s of til® mBf#rtlli.g«# sMgis, it appears %h&% 
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thi S'gOg Qontmt BSf b© aocsift#rsi as a tm# 

tl&atiQU of the treatment foar tii@ 

psrtlamlar plat* 

ThB fgOf co»t«t of tlie lisy faries |a¥ers#l^ witli. 

the siaoant of sapsi-pbosptet® appliefl^, wfeeB .no 

sltrogea ia ia t&e fertiliser, Ibis i»atQ.at@s 

a ilreot yslatlon with p-otaslij whloli is again bxougfet 

oat \7ii0n no plio^liat# is ttset# a.ii ioer©as.a€ 

ooMtest accoaparilse tlie shift fro® tlie 15:0:0 qt 

0;.15;0 to tb© Q;QtM ratio,.. 

Wlieo tM nltrogec eoBteat of the fertilissx 

hoM aoBst&ttt at tlime par o.ent.» tliere ia iso 

paxtiealar Te§ula.Tl%  ̂ i» tbe Qiia,ng& of t&e. JgOg . 

e©»tsnt, liiis Iryegiilarit^ .la agalu apparent for 

tlie ratios ooritaliiiiig six .pe? ©©at, feat m'liea tha 

aitro^e.u is ii&li ooiastsiit at ola® per o©»t % 

ieflaitfi. trenfl fl@T©lQps» fhls liolie fo? tlie ^at.l©s 

wltli %W:@lv& fBT Qemt Bltrog-®B{. them is mn imwrnmrn 

ia tlie PfOi aoBteat of the tomge .going tmm thm 

•9j0j6 to 9i6:0,. an a froia tli© IBiQiB to 1E:SjO mtlos» 

2li.e .afiditlon of piioapliat© to a bigli-nltro.g.©ij rati© 

whlah eo».talus eltlmw six or tteee -pm se.-et of 

potask jreaalts ia a fe^age of laajreasei SgOg. eoateot, 

fotaj^, X'atii©!' timu iiltro.g#.a# io.iai.B&t«« tM® 
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oonetant at tbe a is iiffereist Iwels, ar© gifm i.» 

faJjla f* 'Sheae ioiiost# that a lalxfetir® of potasli atti 

si til nQ mltmgem aiiea, Aomii ̂ m&mm a 

forage of higlieat x ,„.uj oonteat. tb© mtiea lutieatsd 

am tba O-idsig snfl 0:9:1£, fto® O;-6ilg,wli0o 

to tlis fifteen per #e»t Baels, he&om&B a 0:6:10 

^ati.©.» SBd lle-s 'i>©tw#da 'tii© Oi-Sst auA Q-iSslg ratios 

feotli of mhioli have glmm 0#66 p€r SMg 

oontent i» "bM mms.iMmm .that has hmm obtstBeS. 

I'otasslgia oM'im Qo.i!teii'l.« file p©ta.SB.itaffl oxl4e Q-on%@m%u. 

of tb© tomg& BmplQB safe give» is fsfcle i, aefl set 

foirt]̂  in- th® trlmglB for® 1b Flgai-© 23,. 

fhe TTariatlon in th© I.gO oonte'at ts frm 0#66 t© 

g.«S8 per cent, Btj.© t© tbe iwers# relatto.t]aliip of 

3mO aufi la plast natritioa:, the ai»3u.itt® 

of O»a04, esrrlea "by tli© saperpho^-liat®, ani ©•# Ilg^4 

sJiomia be S:e;pt in sitti. lii© e©iit of £g-0 mrt@s 

iiireatly wltb tli© asottst of aajpliat# of p-otasli in tl» 

£©rtiM2#r ani ieair©et,l.f filtli tfee mo me t of 

•smperphospliet© a»#d.» 

When no cltrogeo la tisefi, anS tfc© ratio la raflei 

1ft regaiay orter tmm OrliiQ- to OsOilS, %.lie 

warlatlm in KgQ^mntQmt is from the mlnimtm. t© tiim 

a a x l a f f l m #  m x i m t t ® . ,  h o w e v e r ,  i s  n o t  © t t a i n a i  m l ^  
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til# #105M tatl© M,t with mm thme l5®ifig a 

aagbt •f3?o«. ffee 0;3:12 %t tfe# 0i.iSi-0 ra-tl«.« 

•SbiB Imk &£ .aootlsttltf •aiftifeppears wb0» %M 

0o:8ts»t t#- keli Th& 

EgO o.©ot$,iit .starts at s. liigb-ei* witM ###& 

Bmm&'ilng lasirmse. 0f attrat®a» als® mmm 

a t#6:rmse o.f pliO:apiiat« im tii© mtio, Xt 

e»i.s^ hmmmT:,. for easfa Mghm- ni%it^&m l®m3. with 

m mlm- the maMmm £&r the wmtim of 

nitmgm- content. 

a:fmpa.0s proaue«# rmtlm #f alt^ogi-a mA 

p&tmmlam sil.p3ast$ &«lf # eoiitalB sa assomist ©f 

la ke«ski,Bg with tto M©.a«t ©f t&e talpkst# .apfltet# 

is tw© £m @mh imeMi 

0.., 5, f a»i I£ p@.y 0mtm fh^: rst© at wliiali- t&@ 

KqQ ©.o-Btftot iiie.»as#.3 witli & ae©:r#asa i® tl® 

ph0S]p}i.at# oontsat of tM i# -©f" 

fla# sv^s-ag-s I-»sr#as@.8 me m- tQlZmm CD- trm XB 

t© 12 pmy mm .tgSg.,, a:».iO| 3^- t# f .f#r 

(2i- f te -6,. 0.31; i4^} 6 %& S.,. s-Bt Cil 

f 1^.11 3 %Q 0 f-ey ®#1S ]p#i^ #-e-sit KgO-. tto© 3Pat.e-

#f i-a^::rsaf@ i.s -n#t :fegmls:p tm %h& mlu® letmm m 

fit©- .fgOg la mmm%- t©- M- f#.? ##s% aai fe«-a tsfti?# 

•eff §,% the 3 p#y eemt It i-tM-r-«w#:-s 
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when se, i# 

tke ».f£e®:% M the of ph98jfimi^® 'bm'mm 

mm& wh&m %be pota^sli of tto® fei'Mliss®!' l® 

fetJl o#a..sta«4., Sto Qbmgm fymm th^ 0$MiQ 

ta %h@ iSsOs© ^#galta la m immam ia ifet. 

eeatent.. llsi© reis-bto® liolis -©-n th© tby®« p&r smt 

jp©ta.sli lis® f.&T mly tM "two ©xtee^sieisi. tb® 

0ilEsJ ami IMi&sM ratios.^ as %M tm'titlmm 

mm Teirf aiilf0rm to ecsmteitffe:, ®lte ttrsetloa of tii@ 

i-aO'rtas® Is revers®! wli®;« tl-® jp-©ta®& O'.em'teat is st 

six 3®.ist- iBmX* til® iaareas^ t&e %0 

©oo t e i a t  Qf t&@ feaf is resular £mm the- 9:0.§ te th& 

SsSi^a »tl©,,„ l>mt i«artases aa uite^gso t@ entirtls?, 

•eliainatei fro® tfe-e fli®- Ss3:.f yatlo la 

tag poist Qt f@ea,s at tto,# ai«d 

flies# ^asta toileata Wm% tii# mMfrnt ef the j^ho.-sfliste 

Is mmkmi &% %h;Q Mw potasfc l^'rels "feat b©<3ii».s 

mwrn^mt at tlie iilgiit'i' lev«i,s, fh®. m%mm8l%s 

s-o»« pb0sphoru8 f0T %hQ wmztmrnm ss-^.a-ilstloa 

p&%a,ml.um im iaiia&t#!. fe.j tli# ©.©Bt«»t pr&a»0®i .J>y 

me rati®. 

'%© BTmmg& iat&: gimm la f that tli« 

highm% Xg0- mmtsat e&m he tmm tk# 

of umlphatQ of pota^ tto a##i fe^ 
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phosftost.© i.s m% leaieat®# &m tJi# limit®# mngm 

ml th im whl^U- tM a £ f ® @ t - i S '  

galQlaa exil# -Ilie lii.gtost saleitta. ©xii# 

0ont#ot Qt ttoe h%3 Is o%tei»0i wife tiie Qi,3JjO 

aeatio^ wMaii carries the Imrgmt amoaat of attpar-

pl'iosp&at® in the fertiiizey. 'i%© lawtst a«teot 

is i>roimQ;#a "bj %•© i.iOr9 ratio# 'Sh&sM tata mrm 

s#t io fabl# S, a»i figar© 24, 

flie- iefera# .relatio.a &i •fch.a C-isO- sod K^Q Q-ontentB 

•m.'S b# ©¥#ei"*@l 1)^ 0oa©arlog Slgum S3 witli 24. 

'Ill© '0^ eoatent irarlss tilth tb© of s^apta?* 

piiospha-te as«-i mimm nitmgnn iM not pi?@s©ct im %h& 

A 0.1isiig® trm tbt t© Oi-lSiO 

rati.0 resttlts iii a Qortinujaa ia^^reaae fern 0.,t8 

t# £«.lg pea? seat CaO^ fhia eoatliiai% ia appai»e«.% 

at all Bltrogen levels# t&e aetml QmQ Qooteat 

tieaomfea less as tlie aia-0ttiit ©f nitrogem is thB 

iratis- la iMsrmaes! %n4 tii© s%0rp]feoa|)lj.at#,, an 

Tjj tgOg, is imr&Bsmi* 

Wimn tie XgO ©oste-iit ©f tl» .fertllisdr is halt 

oewstaut, tb® OaQ oooteBt ©f tii-e lis|f Is pro

portion t;© tb® aaoaot of fiw)Sffa»te uset# ftil® 

koMs for all ratios at all lefsls* 

•femiseB ©f nitrogsB mi petasl oulf, giT# ftmta foy 
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I 

p£OgwO 
£g0*X.09 

o 

11-1.8$ 
£205*0,67 
KEO-1.39 
aaO»l»37 

o 

P205•0.69 
iig0»0.91 
OaO-l.M o 

P 1-1,7 
'P206-0.62 

jigO«S,ll 

o 

figar® ii* ^Tsrag® nitrogen^ ^2^g» 
i^gO, sBfl ©mo contents of air-fir led 
soybean hay, as produced on liorfolk 
sand bj high-nltrogon, pfaospiiato, 
and potasii fertiliaera, and h.$ idl 
compiete fertiliiiers* 

.%0 
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wit,, a-ot fotasli, Fesp^se'ttwlf. 

'llie mmtml trlaegle repfeseote tli© mmo^m tor tij# 

aix: soaplstft ,fertilii:ers«. tlmm Is one ec«i|il©t@ 

ratio iti ea«la -of the tiiift# ®0ni.er 

til® .av#^ag« at %h® ?;gO§ aps:^ O:0«talns tli© 3;tj3 

tbat of tbe BltTOg-BW t3a.a aofl ©f 

Vm tiis gj3i9» 

Tm hit ''est. mxitent of tb® foyag® 

aaiftfl.#® i# wltk tiie. ftrtilizers of Mgh-

fota.#! aent-eat# IJie QMm &t immmlng QOMt&mt 

l&i (1) b-lgh-potasli Is) oaaplet®^, 

|3| iiigli-oity#g9B, aai. {4| M.gfe-pit©:Sfli3'l»## 

•ih.B QW&@T tm a 4#0r#«-sini JgOg o©s%»»t of %im. 

Jaaf isi {1} ratlom#, |2| iii^.-pfeospliate, 

(Si eoaple-fee, ami C4) Mgli-aitegea^ 

f©r tbe pro a a sties of a £om$0 &£ a liigh-^sifeog^ii. 

«ooteBt,, s-^eyag© af tli# fsyti-

lia^rs raofcs fir-st| tlw high'^nltmsm is g®<i..oot|. 

fto»plet0 .fertiiiuexs, tei;ri|: a»i tto.® 

is 

2ii:© oiAar for a flearftasiof. eiil^iaia eontsst 

©f 8#ftoe«.o iinf is » f®ll©wS5 111 

ratios,* (2) d^aplet# i3) Msh^sltfofsa#, 

ami 14). feigh^potaib ratios# 
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ssso^tst«a wit^ s high mmwm'kmtim Q£ sitro-te® 

is tb# f laist* 

f* fM: -^ttOig^Qg. 2h« Cl:^tt:80f in tmim 

is co»ali«6i €t$ Im mwsbmi «taritio», 

Tim &p%lmum wulm& Is apf«xi.iaftt#lf Sri. fha ratios 

giveo i» f^igay# , ^ow a. fe-r'^ large msi-lstle-ii; tb# 

l-«w®.st is 1,61 anfl til® hlglisat is fh® laarg® 

Qa^ 0^00taut i^o«-.s aw^ wttli 8«© of tiis apparent 

irr«gQlariiiie# ahmwrmi is tfed PgOg iafe.a^ ••wl.lili %h& 

msult that thm tm « of tim 

fa%i© me mmntlmll^ tijose gifea fm thm 0»O mm%m% 

©f tli@ hmw* 

It is 'iwrttoy -©f a©t® tliat tit# 9-t^iB wM@ii 

3pafi-X:®i w«li 1» regari to .ft#Ms,, i® mm ©f tfe# 

tte#e mhlQh se-ntatfi CaO mM tgOg a, rati© appi^xi* 

ast#!!" %liat t@8lr&a f@r ê tiwa ofttrition, f3». 

«©mBt of pto-s^st® rtt»ir@i .as a smppl.«ie-iB't 

y^Aie© t&t mtlo to the ..fi#sir©i Talm-# IM l#.aa 

Id tJi-e ©a®®- ®f %h& S.ii:.tS tli-SB for t'li# S.it-r3* 

g. yii® 0giQ;K.2O .yatl6.» .tb® j«#latioi3 Q.f %0 I-gO is 

th-B Im 4©pi@t®a la- Wlgmrm 2f as tk.® Ga^jEgO 

.ratio. It is -fell© 0.®# mmmm 1» wliiob tb# elisnf®.® 

im fey tfe# lertill.gei' mm iB pmimt 

©•i"i#r. $lit© variatiinj is the tati# Is^ ^ossiitmblf 
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S 
15:0:0 
2.78 

/ \ 
lg;S:0_lS;0:a 

•d,6Z li^ir 

/ \ / \ 
9;d:0__9:S:3_9:0:6 
S.81 g,£S 

/ \ / \ / \ 
6:9;0_6;6:S_^;Z:6 _6:0;9 

3,53 B,&3 a^lB 1,71 

/ \ / \ / \ / \  
£:1S:0_S;9:^ _3:3;9 ^sOilS 
S.S4: S.02 2,44 1.93 1.63 

/ \ / \ / \ / \ / \ 
tgOg ©51&|0_0:1B:^ 0:9:6 EgO 

3*6? 3,47 £.78 1*70 ^ 1*61 

.4Tr«r^:t of ob©e.fcs • S#.ll 

Figure 8§.» IveSfage of OaO: PgOg 
ratio &•£ star-Orlefi &03?t)ear] hay, as 
proaaoei oa lorfolk sand, for th© 
P0:pioa mm to i93s. 
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• .1.10 

1 
15;0:0 
1,14 

/ \ 
liia5.i_l£:0:S 

0.83 

/ \ / \ 
9:6ta_9:S:S jftOiS 
B.m 1.01 <3,fi 

/ \ / \ / \ 
6j9IO_6-$-6.SS ^0.9 
£.68 l.M 0.,ff 0.4S 

/ \ / \ / \ / \ 
Sa^iO- _aigiS _g;0jl2 

,S..8S 1.63 .0»tl ©..M 0.4i 

/ \ / \ / \ / \ / \ 
ioOg 0:15;Q_ 0:12i3_ 0;9:6__0:6:$ _0:S:1E _0:0:15 %0 

5,23 2.45 l.i;6 0.70 0.49 0.44 

ATtirsg# ot obesfes « l.ft 

figar® 2f. 3?stios 
for scgbean as 
prodae«i. o® leirfolk: sand, for th,® 
ferlot It^O U 193S. 
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isasaa#i QmS «©»*#»% is %m 

|s#rti0:a t#- til®. Sffiottot of smf«̂ pMsptet« asi 

the is ia profQi'tloa t# ttoe q £ 

flie GaOsKgO mti-o ef %h@ forage pmimM hy tb® 

S-S-»S feaftiiiasi' im l»Sli3..# fbta i8-m,Qoa^a-l&i 

hy & OaO-i 'MgQ$ ratio ©f g.lSjl* 'fii# o*9:3 

f«fM3i.,ss3f.«; • wiiteli gmm siigiitlf f»&at®3r 

•feihasi tte iiisS, pfsdmeei -s .forage with. val«@#- ©f 

15.02 3. sM for tfe# O&QjPgO.g 

mtl©a. fM© IIS® 0f til# &iigi0 f©^tilisf#r mmlt&i-

tm'mitm &£ »>,u4s3. d»i .2.82:1, 0a0:i'£0.g, 

wtlo ia eatiiT'elf • to.® wii# for pro-p-w i® 

fee ea@# of the or S;12s# mtlo®* 

li., doiafeie mh:^/ UqOb^ salpliuyaci eocteata., 

I'b© s©lmfel© asJi.,», Eg©f,, ^^©4,, sul^liwr s©i %0 

©CJHtent.® of f0ra.g# prfi>iw#i Ijf tfe# twe.ii.%^©®#: 

f#ift.ili2©.y iratl&s me gi»@ii tw latol# ©• i%©.3® iat# 

8X'# airerag«8 .f©r tb® f©ai?# 19^0, 19^4 a«i lfS§» 

fiief itr« fressat## ae&as ©f tu® iriaogl©,, «ms 

fallows I {II solmtols. mk^ .28..|. iZ) .fig%,,. 

tS|. iSj, I&S94. -fig».r# 'SO'i {4| ealp̂ wae- m 

^4.» ^t.g«® 81|. aat ii)- %0 gS.» Slea# 

itar® glw« isitTliasllf s# tb».t .oee #sb .f.ellcsw tto# 
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M 
10; 0:0 

1S:3:0_ X2:0:3 
4.19 0.9S 

/ \ / \ 
9;. 6:0 9: £; 3 9; 0 j 6 
4.44 4.1G 4.45 

/ \ / \ / \ 
(i:9;5_ 6;6s^6;2j6 -&:0j9 
4.50 4.45 4.78 4,69 

/ \ / \  / \ / \  
Sil2,j_2_ S:9:3J:6:6_ S;£:9 ^jO;1S 
4.?f 4.91 5.It §.21 §.5g 

/ \ / \ / \ / \ / \  

fg©B 0;12;J. 0:9;6_ OiSit _OiSil.g_Oj.Ot.l.5 
S.81 4.45 5.10 4.90 S.ff i.i.'f 

Tcmge of atoeoks' *' 4*8t 

flgar® 28. *iTe.r^© p©r cent of 
soluble aah itj air-»-driefi so:^'liesn 

a.a proflucefl on Korxoli sand^ 
for tiis year a ISiJO, 19Sg aiaS 19S3. 
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16:0;0 
p. 25^ 

0,1? 0,£5 

/ \ / \ 
S);G;Q_ 9:3;3 _9;0;6 
0.15 O.liS 0.18 

/ \ / \ / \ 

6:9:Q_ 0:6:3—6: '6:6 •§-:0:9 
0,-c& 0.17 0.11 0.18 

/ \ / \ / \ / \ 

SslEtfi S:6:&a^OaS 
0^33 Oafi 0.13 0.14 0.1? 

/ \ / \ / \ / \ / \ 

PgOg ©•: Ig 1 i_ 01 IS J 3_ 0:9:6 _0:0; 9 _0 s S.i 1^ J?; 0:15 %.0 
Q,.23. . 0»§8 0.i,l 0.19 Q^M O.kiS 

Ay©rag# of aiies^e mS§ 

figare 29» Afersge pey eeat of HgOg 
to air-dri©fl ao^boan as protiuoeft 
QI3 i^oriolis: aand, for the years 19S0» 
I.SS2 a»a 19SS» 
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I 
15:0:0 
0.07 

/ \ 
3.H;S:0_iS;0:3 

0.08 0,0? 

/ \ / \ 
9;6:0_S:S;g 
0,08 0.07 §.04 

/ \ / \ / \ 
6.9.0_fii6,:3 Ji:S;6 ^^0:9 

0«07 0.09 0,07 0.08 

/ \ / \ / \ / ^ 
2J|.2IQ_ S.:TS3_3:6;6 0̂:12 
0.10 0-.07 0.08 6...0f 0.08 
/ \ / \ / \ / \ / \ 

0:l&s'Q_ 0:ag:a_ 0iti.6_0:-6:f ._J3:3:ia _0j.0flB KgQ: 
0.10 o.os 0.10 0r06 o.oa o.oi 

Awer&gB of ohteka « O.Ot 

fig^ir© .30. ^vora;o per o-nat of liR304 
In alr^-Srlei uoy'bcan as profluoel 
©0 lojrfollc eanfi, for tii© ^@ara 1930-^ 
lt32 and 1S3S* 
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I§;OjO' 
0..#6-
/ \ 

12:£';a_XE;0:S 
O.GS 0.45 

/ \ / \ 
9:6;Q_ 9:3:3—9:0:6 
O.O6 0.69 0.75 

/ \ / \ / ^ 

6 i 9; 0- 6:6:2 —6:3,: 6 -i-: 0: f 
O.&L 0.?9 0.86 0.&3 

/ \ /  \  /  \  /  ̂  

S: X£ : & tS- 3:6: t>—S: : 9 0: IS 
0,?f 0,98 0.13£ O.0S 0.93 

/ \ / \ / \  / \ / \  

%% OiiS.r̂ 0:1.2:.̂ 0:9:6 -0:G;9 -a-:S:12- X̂iÔ IS %0 
0.7:8 0.87 0,92 1.14 O.&G . 0.t§ 

ij-erage of -obeeiis » 0.4f 

£'igm& Sl« Average a04 eoptsnti of 
air-urieti aa produoed 
on L'oriulj;: saiiu, i'or tiie yeara lyso, 
1932 anS 193S« 
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1 
15;0:0 

Q.5S 

/ \ 
0.43 0,44 

/ \ / \ 
9:6:0 9;3;£» 9;0:6 

U«40 0*41 0*44 

/ \ / \ / \ 
6:9; 0 6:6:3 u; 3:6 o: 0; 9 
0.30 0.40 O.iiS 0,36 

/ \ / \ / \ / \ 
3;l£lO Bi9tb ^5:6:6 3:S:9 S;0;12 
0.3# 0,m 0*^b 0,40 0,40 

/ \ / \ / \ / \ / \ 
tgOg Qilbi^ 0:l£iS 0;9_0:3;1S_0;0:16 SgO 

0.S9 0.46 0,4^ ©•M 0,S6 0.44 

A-r«TOg# -Of #lie.-o» • 0.60 

Figure 52. iTarago ^0 Content of 
air-arieS eoyljean bay, as produced 
©a lorfolk aanS, during tho years 
1S30, 19Sg and 193S. 
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ooatsBt of t&e part lo alar m 

m ffii-iatlo-s sf th® teTtilizm 

tb@y® m& soaie rathet ieflalt# tireiiia 

tQ be aiserir®a» tlie Male otoj&sti?# saa l>© r©aek«i 

^2? mFeragliig tli#s© lata tm •^ne tli© 

iiigli-potash,̂ . "fell© high^mltmgm  ̂ asa tb.« eomplet# 
lo'f tliO'S# tlm.® th& 

th.© fertillatre of !§., IS m& 9 p®r ®®at @f t&# 

f.artt0«lar ©l©ffi©»t ©r oxii© are afei'^ei, flietr 

rfSlatlT# p^sit.leas tn tie l^g# triaugl® ay# 

iitiieatei lb# -mm* ffc»se as*© sliQwa 

m Mgm% 

Ib« aolm"ble mh.. oi the fmmgM ts. 

"bf •feh® fe.i»ttllsor trefttaaat, fli« highest 

air®rag# ssii eQUti>©n% ia teat of tM lUgfa-^etasE 

ratlosj til© n®%t is fi-om tlie lit,§li»|3iidaplist#| 

m& Mie l«sst from the hlgh^mltrngm mtio®, 

tto IgOg s»i Q©st#st8 mite higkswt In tk# 

iilgfe-flio.S|jfeat@ 0f tb® ti'laogl:®# fto tommw 

is QomtS&mhl^ larg&r Im tkmt arm thmm la tii© 

0til«r twj&» feotla ©f wMsli lisf e ?sl««a, Tti® 

^304 «ottt-eat •&bQVM a gm&mM iBtreaae £mm tb® 

Bltrogta t© tM. p-otasb aisi tli«» tt phosphat# 

Sf#*. 
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/ J%0a0.a% 
\ /304a0»86 
\ / A8iia4,77 
\ / R202a0,14 

0. 
/ £i04«0#94 

/ A8h«7•94 
Bg0s«0.19 

ltRSQ4^0,08 

7^04»0,46 
/ iisii»4,94 

R£Os«0,20 
MaiQ4fe^. 09 

Figure 33. Average llgO, .504, solat)!® 
ash, EgOg ana IfingO^ ootitents of sir^ 
dried soybean hay, aa produced on 
ilorfolk aanfi, for th® yc-ars ISiSO, 
1902 and 1935* 
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It Is apparent tliat the smlpltate of potasli Ic-

fluenoes the sulpMr o^onteiit of tiie forag® more tiiam 

i©ea tlie salsltiia aalphat© §f th© sK^erplios^ate. 

Slier© is soma leiisatioc tbat the salplimr in tii® 

hay Is not present 80tlr®ly as protein, s-ttlphmr, A 

eomisarisoe of Figares« Ei awfl SS shews that the 

higbaet STerage nitrogem conteot is prollae®fl in tlit 

phosphate apex,, wlileii also glTte tiie lowest salphat® 

coctect., I'fais ln.3loat®.s sc iwers® rather than a 

flirect relatioB, Ibe nitrogau. B.p9X gives iKtar-

meiiat® values In botia aasea, InaenGah a® the hiffc-

ultregea fertilisers coBtaiij attlpha-te of mmocla to 

til© mztmt Qi om-'thlTi of tli© tota.3. Eltrogen.^ aai 

tlieae proiaa® a 9ulph.at© ooritect ioteraeilate la 

Taltte, it womlfl appear that the sul|5lia.te o©Bte,«.t.,, 

like Kg.0, is liiflaenaefl tlie ^omit avsilabl© i®. 

the ©©il* 

ffee fflagneaiam oonteot Is ®:^r0ese.i as s»fi is 

of umali iBterest fiae t© tli.e prsfalaBQ# of iiagnesiii® 

iefioieaoj on Iorf©lk saui daring a^asoias in whloh 

leaclilrig .ral»s. oocur* Ilie chief source of magneaiua. 

in tlie f«rti.ll.g#r is %h& oottonsaefl â al wliioli l.s 

ttsei to fiirfllsh. oitroga.a to tlie of one-thiri 

of the tota.3.,. TUe eropi grmn in the gm&n 
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fth® piiotograplis ar® 

gtwrnv. as MtgmmM- 2,.. 'S aoi 41 baT© sboM strit:iiig. 

fllff«r6o«es| thme gTom wltJi tM g58i4 f©rtlli»»af 

hm& display©i tbe gya^toas of th# iefiefscsj to a 

aaefa. greater ®xt©at thm in the Qme ei th® 6;as4, 

ffee am^umt ©f sulphate appllefl la tb.# pl>ospliat© aai 

smlphat® of petasli has lieeo th© for tooth, plats, 

eona@;imentlf B,ms iitt^mmm in tli© retartatloii or 

•teerease in tli© iwalofaest «.f tbe aQfiolensf weali 

seeifi t© haf® fe#©'0 fi8« t® %he- ©agotsiim ©oattst tf 

tla© O0tt0!3st«fi a$al. It will to setn tmm flgsr# 3S 

tbat the average %0 o@ijt»ot of samplee tmm th© 

high-phospliate mi hlgh-potaali pla-ts is essentiallf 

til® same, tut tlist of th# higli-aitrog®:» plats is 

oonslitrablf gr©at@r, fhls is thought to he a 

re£l«otion of tli@ magriaslam appll^.fl in tli© Q..ottom8#®S 

maal# 

WlgnreM M asfi 36 sliew oettoa aad mm leaf ©if 

wiiicli ilspis^ prooomBoei spiptoms of tfa© sagEtsitts 

itfloienef.. Sli© as® of feitilliser materials whi#b 

proflu©® laagneeiaia salt® of high so lability liaer«aso 

tile teuim^s tewari the .d#¥alopmeiit ef a i©fioleo®j 

of m&gMmlma In I©rfo.ll: saa.t# 

fbe &T@rag@ e-oateots of solaWe ask,, salpiist#,. 
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r 

fifiitr® S4:,, -estto® Bhm "tt® 
ieirel©f»i 'iae t# a &f »agB@slWB. 
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Mlgmm S®.# 0era %Um. tj-pisal ®t,ripiilg 
mmm^Br a #f mgmnlm* 
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1BS%, asa as Iriflaeaeei hy th@ persentage iof 

the ©lament la tli© feitiliser, -mm glTm iB fa&l® 8» 

file solafele-asii eon'feeot varies ioirerseX^ with 

tiie cltrogec oootent of tb.® ana iireetlf 

with the p^iosphate aai pota^ o-ontaiats. Iiie high" 

potasli ratio, 3i3:9,# prolaees a greater costeat fiiaa 

ao®s tii# h.igb-ph.osplia'fesj i#e.,, tk© SiSsS- ratio, 

fhtse flata are eorrot)or»t0i tt©©© for ttoa ratios 

contaiBicg i- mi 3 per 0«ot,, raspeatir®!^, ©f 

Bitrogaa» P#§ s»i KgO# 

fhe fflsgtitsiam eonteot of %h&. h&^ is Inilmnmi 

more by tia© aitroges^feearlnf esttrlal® of tlie 

fsrtiligsr -IliaB toy tlie phosptot© ©r potash# fMs 

laflueaae Is not Isr^ugfet oat well bf a aomparisoB 

of the data for tfe# tj.S5S, SstsS, sai SiSjf ratios* 

for tfe® Bltr^gea oonteot has to %& m gr#at as 

tw«lT© p@r cest tiO ahsif spprsei&l)ie ilff®r@HQ«©. 

fhe sKlpliat© eoBtsot ©f the 'my rmtiBB icTersel;^ 

with th® Bitrogec appliai Is the fertilis#!", fh# 

atrerage of th# ©oatects proima®! th© high-p«ta®h 

rstios^, as showB In .ilgmr# 3S, is greater thaia for 

that of the hlgh-phosfhat©# Eoif«T®r,,, the SsfjJ 

rati# iEiu@#.0 a ̂ omtent of salphste whleh is 

gwmter tha-a that girm the SiSsS# 
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f^fel® Coapositiea of soyfeean lia^? profluceS by aoaflet# ami 
Inoomplet© fertilisers on Norfolk sand, mi mm '̂» 
flata bas®<3 upon th© peroentages of the €Qea^Bts 
used* ar© for the years 1930, 19S2 aai 19 ,̂ 

•Sflsst .Mil .flints AfsragoA 1]̂  - Ba@i.s 
i^ol. %0 ^04 %0t 
Ash 

^04 %0t 

f0 

•f-m-
a® £1 4,04 0.52 0.56 0.070 0,2s 
It 15,20 4,06 0,44 0.54 0,075 0,21 

§•  10,14^19 4,35 0,42 0.70 0,070 0,15 
i 6,9,1&^1B 4,61 0,38 0,62 0,077 0,18 
0 55,6,8,12,17 5,11 0,38 0,91 0,080 0,19 
0 1,2,4,7,11,1# 5.29 0,41 0,92 0,090 0,24 

li 1 5.81 0,39 0,78 0,100 0,21 
•1# 2,3 4,62 0,42 0,82 0,095 0,36 

•]p.h©s©ii:€iri® f 4,5,6 4,86 0,38 0,90 0,080 0,21 
Aoii 6 7,8,9,10 4,72 0,38 0,88 0,083 0,16 

.g 11,12,13,14,15 4,82 0,40 0,80 0,074 0,15 
0 16,17,18,19,20,21 4,72 0,43 0,75 0,075 0,21 

IS- 5,67 0,44 0,95 0,090 0,25 
It 11,17 5,65 0,38 0,91 0,080 0,19 
i 7,12,18 4,93 0,37 0,96 0.077 0,17 
6 4,8,13,19 4,87 0,40 0,86 0,078 0,16 
B g,fi,9,14,a0 4.38 0,42 0,76 0,078 0,22 
0 1,3, 6,10,.15,21 4,63 0,41 0,70 0,083 0,23 

Complet® Mixtures; 
1,3, 6,10,.15,21 

High a 9-3*3 14 4,16 0,41 0,69 0,070 0,12 
High PgOs 2-9-S 5 4.91 0,37 0,98 0,070 0,16 
BlRh mo 3-S-f 12 5,21 0,40 0,92 0,070 0,14 
All <5#aBl#t# 6,8,9,12,13,14 4.77 0,39 0,86 0,075 0.14 
I 9,13 4.62 0,39 0,83 0,080 0,14 

1 5,8,12 5.07 0.37 0,94 0,073 0,14 
8,9 4,78 0.38 0,86 0.085 0,15 
.12»13,,:14 , 4,72 0,40 0.82 0,070 0.12 

X# 8,13 4,94 0,37 0,89 0,075 0,12 X# 
i 5,9,14 4,61 0.39 0,82 0,077 0,15 

Mr* • '©f 
QM@©k8 ©*0*0 4,09 0,60 0,47 0,090 0,30 
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fJie mmsamae #:Qriteot is iiiflaac^ei hy piioapJiate 

mi. potasii mere thaa h§' tba Bttrogem o oot©8.t ©f tte# 

til©, iiffereasss mm rather tjsall iti 

©a«#s.. lo ayi^iitoas of msagaB©©© dsfi.eleot3r liaf# 

Ifses ohsBrvmi <>« tlils sotl. A mTisloo of tills 

e:H:p©rlraeiit- institatsS la It34,, hommmw, siiewed a 

aoiisii@2'afel© rsepoosa to m afpli0stio» of 

•ftw® pottot.s of tei3% per aox© Ifi tlie eas# of 

certain plats, wltli fl®o»as-$a fieMs in th# aas© 

of otli«r triatciiBts, 

flie IgO^ content of ths fomge is larf©¥ for tli® 

laigii-pijosplmts ttoari for the cit-reg©®. ow pota^ 

ratios, fbitse tata aliow tliat tb© oooteot eao bt 

Tsriiffi appMciafcl^* 

Osoelaai^a-s 

fb® iata wiileli have h&m Qht&lm^ on loffolfc ®a»i 

slbow tint the eotipoalti0B of soybean fea^ osa inflae®.®©#. 

th© f0a?tiliae3r asea,. flie triaegi@ syst©® 

hm b«ea tti aaali TOlaa io int®xfy#ti»g the c.;.angea laflacei 

r«latifel,| saali irari&tio»s 1b tli© fertilizer rati©. 

It Is ©Tiaent that the Iwolyeti relattois of th.s irariotis 

flaut-fooi ©Xeiaeot® allewe inmmmt liit®3rpi»©tati6os t© 

•fce aai# mslema tMe effeats are 

file staij of tw®oty-0ae fertilizer ratios •©» S©rf©lk 
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saM Iwhicli. spproaofaas tlie ooniltioBS of saafl •o«:ltutt» 

@»ept tfacit fl®ia Q-oniitloBS prefaill lfi.aioat®a that 

potassiaia ia tb© ".kef elemest" In tiie Katrltton of 

QQ^hmm, fhB fellowitjg relations.* as ofetalpti aeft? 

til© QOiiiitloBS of tMs experiBitwt,, appear ts be ptrtiueBt: 

i t }  i%« potsBli' coBtant of tb© liâ  ̂ i.8 l.a proportloc 

%Q til® amount of potasb tumlBiiei t& tlie soil tfc® 

ialflia.te of potash, Onasr eom© eonfiltiona th,® pho^liat® 

alts iB tlie asatmllatloa. 

|£} fli€ ^.gOg QontBtit is s refl^QtlOM of the pet^li 

an,a aaperplioapliate mn%em%B of tb.# fertiliser,., with ttm 

€ffe0t of tbe forasr domlcstiog, 

{S) til® nitrogen content fari,@s fllreetl;^ witli the 

amoant of phosphat© Is tbe fertiliser, ilten ob1|' tte 

iiigli-pfeoaplist© mi Mgh-ml%mgm ratios ar© 00.asia#r©4, 

tlisre is, an ai:'psre.r.t direct relation "between tlit FgOg 

ao.Btent Qi til# f#.rtill.i-@r Mi tlie •ni'trofas a on teat, of 

tli-e bay,. Imasausli as the greatest J?gOg Qont«at 1® 

prsimsea fcf the klghr*|>0taali ratios, it TOUlfi appear tliat 

tli# nitrog@» Qontsat is more ilre©tl;y aff®<2t®i the 

salaiaa oontettt of th® fertilizer,- anfi In tmrn .toy the 

©alsiaa oxite oouteat of th# plaat.. ffa© oriar for a lal0. 

OaO 00Rt0»t„. tmm h.igli©st te lowest̂  tm I ©I iiigk--|>Jbospliat@,: 
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Mgla-oltrogen, mi lei feigb-potasli ratios; tliis la 

also tlie orier tor tlio nitrogen content of the forags^, 

•|4j fli0 âOjBgOg ratio' can Tarled isliel;̂  l»j tli@ 

f@ytili20r uzeim A Talae approaohitig tlie opt.imam rati® 

Cfor feeia) of Sil Ib attai»@a oni:? wittiin a ilmitai 

irasg®; 1,®., l3,y %lw use of the 6:3i6» aafl 

rati®©, flie six-jear awrag© of fieles of ototainti 

with til© f;3j3 was -seoonfl to the S'tB-iZ sTtmg## ^>om© 

saerlfiee in i-ieia mia citrogen mi.  pbosjiiate CQUtmtm 

liafl to b© mie in orAet to approaob ais optlaaa G»0;.ls0g 

3rati0« 

fil $iie ratio iafil^atea a pajfSlologlQal 

lalanee In the plaii.t, Tim perfeat isveree rtlatioo of 

tiies© two alemeata is strllclcg'l^' illmatifatea# 

(6) She higlieat indliriattaj 3oluble«asii conteBt Is. 

profiaae.a bj? th,# OtlbtO ratio* Slie average of tlie feigb-

potasli rattoa^ how&t&T^ is grdster tfeao tfaat of tie 

bigii-fhios^ate, ?vlth the nltiTDgeiJ ratios of lowest 

airarsg© QOKtent# 

i l )  T h e  aagneslam oorrteot, ©jcpressefl as is 

tiiouglit to Ij© a reflQotioo of the amount of oottooseei 

laeal uaei as one of tlie soarees of nitrogen* 

C8) flie ,perc®,ij.t.age of maBganea® aotitainefl la tlie 

forage omm be lnfla0o.ee3 "bat sliglitif ftrtilistrs 
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aoffifeunied from oi-fllnarif ffiaterials* fMe phospiiatie 

fertilisers iRtoee a. oontent than is ol^talaei fey 

tlie as© of tlis potash or nitrogen ratios# Iliis Is trti© 

also for the EgOg cooteBt, 

there Is mlimcB i#iiola poiets to an opportunity 

£qt tbe protectlG.fi ©f forag© of fiifle variation is 

eoiiposltiOB for Batritior4aJ. atuiim witli anicislâ  siii 

for the of the effect of .fertilisers g.h forage 

crops in geioeral. • 
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Sofia aia .cot t&vQT yleli or 

lebstay ani illtz 11651 stiifiiei tlie seasonal mrtatioa 

iB the oil ana protein cootents of fliffwent Tarletles, 

gtfing fotar- att:a fiTt-^eaz' aTerages.| s ooosiaerable 

mriatioB 1h oomfoslttoa was foani* fit© py-eteiij aoi ©il, 

©©Btent yaiflei iWTersel^* farlattoas Iti oil cmt&nt as 

great aa 3,24 sent ami 1» as great as IS.S p®r 

sent were foaoi in tiie mme grown at fliffereut 

loeatloio®.# 

feilei's (46) ©btaioafi a a@ord»a© of thrae pei* c@at in 

the ©11 o0st.0Bt 0:f s0^t©sns in# t® laoewlatloiif this was 

a0ooiipati..la.Q toj ao lEJoraas© la protein ©f mwmm pey eeut, 

ilios^'bortts and nltyat© of aoia ifi©r©«S'ti the •pmt&tm 

Q&ntmt-* ittassiu® affeatefl dil aai brnt sllgiitl̂ . 

farloaa ooabloatloBs of nitrogsB, phospiioras ani ;^©tassltM 

imrmaei ylelos of Iftth lisy mi me&» OalQiam ealplmt® 

appilai ia large aseSBti %IX e©ot«st. 

at al» CSS) atat# tnat aoniitloos aonfiaai-r® t# 

©ay'boliyira.t® fomatiQ® are timmmBmf iariog tim aatttratios 

^©riofl f«r til© p.rodaetto» of oil#. MtMr&Rt varieties 

sli©w iasrfc#a tlff©r®oo«» im oil emtm%m i'-lie «oa©lttal0a la 

amws tJiat eltaat© ie a isor© luportaat fa^tex tliao. aetl 

%®e» tlast.^ witlilB re-asonslbl© limits., tfae ir©latif® 

f@rtilltf of' tJi® 'seil 1® 0# mt»0r iirp©r^ts««® l» io.f.la©c0lBg 
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til© .®il mmtmt' ®f s©f-"b€sos« 

I^3fsf®14 IM} I#oiii that- f@rtijl2«rs in©.reas©a the 
protein- e.#ii-t©at sn-a i«'3?0s»a tii® 0II -o--©ii-M»t of soybeaa®. 
tlii® g@;n®yfti relatl#s holis £m tbs iifr^stigatioiis whleh 
hmm hmm elt®a» 

flis plats iis®a are tliose im&rlh^.i io 3#otloii II, 

I, Tie Ma: gata, 

fk© yielis of seyleao #®®S for thi& yeara^ 1M0 to 
3L923,: loolaaif®, aisct tfee mw&Tog^ yleMB for t&e six-f©sf 
p#rioa ar® gi^Qi i® fail© f. SJi#se arBTBgrn iata sli©w 
tiist tiia 0:2.Si3 ratio has pr#-am0«4 tii# larg-ost. 
aiii tMs is followei Im 1)# tHe 3t9tS &ai 9s5t3 

fhe as® ef a coablnatioa l>©aa,, tii# 

iias raettlt®! im low ^i©lis of bstli mi a@«4# 

Figmm 3i pre-g®Bts the m^mgQ ^IsMm of se®>a hy 

m&am of tfe® triaafle-. fii© fsriatloe- In yielfls, ia# 
tQ variafel©- t»rtilizm -'ratios, is trom Wf SiS potiats 
p&'T mrm» fbe blgliest yielis are alosg- ttid lie© 
representing t.b@ ratios eontaleing tlirea per ©#ttt of 
potMto# AS thB pli.osph,ftt© aoiit©Bt -of tbe fertilla#*'. 

imrmBm almg tblB line there la a asmll Inereas® 
in the fie Hi of bsaag.. 
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I 
15:0;a 
120 

/ \ 
12:3;U 1^:0;^ 

176 185 

/ \ / \ 
9 i6 tQ_  9:3:3 S;0J6 
171 196 166 

/ \ / \ / \ 
6:9:Q_ 6:6:0 6:3:6 6:Q:9 
170 193 168 lol 

/ \ / \ / \ / \  
3:12:^ BtBtB _^jS:9 _S;i.O$.lS 

175 S0§ 180 1S9 14? 

/ \ / \ / \ / \ / \  
BgOg 0115: Q_ 0 i 0:9:6_0:6:9 ^: 3: IB _0:0:15 %0 

107 ill 18o 178 112 137 

Afrnm^ 0^ «• 

Figure 36. ^itrarage yields of soy'oean 
aee^, in pounds per acre, iiroduoefl 
OK Sorfolic saud, for the period 1928 
to 1933, 
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•flgaip© 17 allows tlie mwrn^e fieiis #f tlif- .Mgfa» 

pIiospIiat@», higfe-tiitroga© m& bigii*i>otasb ratios* The: 

flQlls are JfS-,. If I mi 14S- p@a»is mm^. wm^-QtLtel:$, 

fbe STerage for all. %li« esffijp.let© fei'tilt2#» Is- 180 

pOUBtS-., 

fbe- flslfta.,. mmakgM mo&MlBS to tli© pew^mtrnQ® ©f 

a partiattlar ©lemsat ia tii© ratio, mm gif«® ia fafel© 

10» fbese iata isi.teat® a W-iWtM mtio fo:r th« 

.• frocimotlow of »&yMm m9& ©b -.orlojfc. «»i» this 

toeeoiaes a fi,f i-atl© wli»» r©dag«t %&• a flft,®#® 

p-©r Qmt bmMm It Is .set in ao©<ir4 wltli tfe® gmermZ 

eo.)naeptlom f©.r snob a isw ^©act ©f potasli I© 1>© 

la4iea%®.i i&r ©.©e.-i pMittettsa* fh# b,l.gto0t mm 

h&B hem mmtim&i..^ iias frem Ik# OslE-.;'3 pl.at- witli 

til® ,gsfs.g mmfciBg mmoBi* tli« Isttei' yieli £s «til|f 

sltghtiir auperi©ir t© that of tli© 9sSi.3 plst., timt is 

eo*28ll@rabl|f abOT® tliat of tli# 3;Sj®* 

E* 0-QBi?-oslti-.o.8 of MmS:» 

$&blm II mi' It giy# tlie f#ire«atag®s of .alt'rogeo 

mi &13, im th0 mmi foir ©asli ^mr of tb©. 

mA also the STtrages .fo-i* tbe fly© 

a, lit.ro^eia ^oKteat, fl# mm&§® ultmgm ©f 

til# se©4 1.0 hy mmmB' &t the trkamglQ »e 

figttj-e MSxfc.tt».s mt onl^ fb0§|fcat© a®4 fotasii 
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/ H»6.80 \ 
/ 011-18.00\ 
/ 0il/A«30.7\ 
lieia' yi=lba 

/ lT-6.83 \ 
/ 0il-17,i4 
/ oii/&-3i.e 
Xieia-180 lb 

—P 11-6.64 °\ 
/ 0il«17.8k 
/ 0il/A«26.5\ 
tlou-lis iha yi8ia-i76 lis 

Bfm Artrage per o&nt of nitrogeft 
mi oil* aiii ;^leiaa oi qqbc aaci oil in 
foitnis p#!* acre, aa prodaoed on Norfolk 
s a s f l  f o r  t h e  p e r i o d  o f  1 9 i i 8  t o  1 9 i ; i 3  f o r  
.fleli« mi 192$ to 19S3 for tfe# f#r©@Btage 
OOfflpOSltlOB# 
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fstol# IE* Areifag© per Qi oil Aa «i 
as proaueofi an .Jferfol̂  smsi.,, 
19£9 to 1933. 

fl&t 

1 

9 
10 
11 
12 
13 
14 
1& 
16 
17 
18 
19 
BO 
21 
Ck. 1 
Ok. 2 
At. Si 

Ber Gent of Oil 
tm m 1930 1921 1932 1933 AT# 

8-15-0 17. 65 17.31 17.90 16,65 16,45 If, 19 
0-12-S 17. £0 17.49 17.41 16.64 16.11 16. 97 
3-.1S-0 17. 50 17,25 17.82 16,77 16,47 17, 16 
0-9-6 17. 40 17,46 17.00 16,31 15.97 16, 83 
S-9-S 17. 79 17.88 17.64 16.22 16.30 17. 17 
6-9-0 18. 23 17.76 18.00 16.07 17.34 17. 48 
0-6-9 18. 54 18.70 17.98 16,25 16,76 17. 65 
S-6-6 18. 50 18,62 17.96 16,47 16,88 17. 69 
6-6-3 18. 42 18.43 17.79 16,49 16.93 17. 61 
9—6—0 17. 86 17,96 17.88 17.21 17.33 17, 65 
0-3-12 18, 22 18,18 17.94 17,20 17,28 17, 76 
g-3«9 18. 00 18.79 17.75 16,60 17.36 17. 70 
6-3^.6 18. 80 17.59 17.64 16,58 16.57 17. 44 
9—-S-S 18. 50 18.02 17,69 16,56 17.39 17. 63 
12-3-0 18. 78 18.38 17,65 17,67 16.93 17. 86 
0-0-15 18. 78 18.15 17.98 17,72 17.08 17. 94 
3-0-12 18. 98 18.51 17.84 17,10 17.55 18. 00 
6*0—9 19. 01 18.72 17,36 17.14 17.14 17. 87 
9-0-6 19. 08 18.62 17.67 18.01 17.83 18. 24 
12-0-3 19. 05 18.54 18.39 It. 12 18.23 18. 67 
15-0-0 18. 67 17.86 17.95 17.42 17.84 17. m 
0—0—0 18. 21 18.31 17.55 16.19 16.63 17. 38 
0-0-0 18. 20 18.05 17.28 16.64 16.64 17. 36 

17. 37 
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jpfeimee a liitrogea miigiBg ttm 6«fiB t® f»2t 

coB:t|; the Q1Q1JL& mai OjISiO ratios gtw& #»Si as& 

7,It per 0©nt, respeetlTol̂ * ffeere is a feniefl®!' 

towarfl an losreasi© I0 %lie of tli© seei when 

til© plio:spliat# eoBtfot ©f tfc@ fertlllsar 1.® IsoreasaA 

at til® ©xpeas# of tb;@ potasli# fMs Is more pro-

noaneao Yv'Iiqk tlie aitroge« of tli@ ratld is heli 

oens.tact at thr#ft per o©iit| tliere Is a graiaal In-' 

ersase is t&e nitrogen ©ost^nt £r©» SiOslI 

til© Sitl&tO mtl9* ®ith oitrogsH at six g-@r 

0eiit Ik tlie rati®.,, th# eontlcaltf Is ©rideot from 

til®, t0 the .rati©,, fh© treni Is tli© smm 

at t-li-e '9 sBi IB' p#r .eft'st 

iheo the phos^att- I.B tiie ferttlitar is li©ii 

0©B.ataiit at the tlir©# lower I.e., at 0. S 

ani 6 per sd increase ia altr0.g0s^^ ¥/itli 

po-tasli i©«.r@asi^ la tli# rati©, froiwee a geaeral 

Iwireas© le 'the nttrngm Qm%m% o-f th© #©®i* 

Thew% Is a sp.llt tr©ai at the nim& pe.r sent 3.@fel 

as tli.er® i.s a sliglit ioereas.© from the Ss9iS te 

th® 6:.9jO r»tl©> aal a larger laoreas® fros th® 
S?f|g t© tbt 0:9:6 ratio* fMs l®.tter e,as©,, aM 
the lnsr©as#s from tfe© OiSiJ.®' aofl SiOtlS. ratios 

t.0 tli0 OiOi£,3..§» ar© the lostaBS.®:® is «lite.li m 
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lB©^0as# i-» til.© fetsate mmtmt of tb# 

eaasea an: toer^as® la nitro |#0;'^oatefit 'Of tie 

fhB iiifhest Sltrog-'SB <so»$#«t la lo se#i pr©am©i 

bf tii0 .3i3.EjO ra.ti©.-» ffcit wm tra# als© tm' "feb© 

-3/ î as fernpi tliat tb® rati# wliisii 

a Mgli«n.i.tr0.g#m e©ete»t in e-ottos @«#t 

alao f.ro4aa@e tfe# S:im©' Ib the plattt. 

lO'Miag pfitasb ©©astaat at all Xwel# f^salts 
In m is tfce mltTQgm af tli« Bm4 iai®s 

tlie pfeosj^t# #f tiia .tatl® i« litia ts 
tya@„. la .f#r alxtar©.® &t tw 02̂  

leaftiii mw- iag2?«i !«.«ts# 

'She mrmBg& ©itxegea ̂ aatents proimetfl by th9 

ratios To-lgk i.m -nStregeB asi potasli ard 

glr©fi io figar# 27. fk© 1® 6,8§ 

aaft •6*64-pel* #e»t, respsotivelf» fM©#. i^ta 

io ^r#€ii@ot mith %hm9 f^r tfe# aitrogs® ceii-t«st 

df tM liay aaapX&s, as glr®m l» Ilgas© .2l.» aiii tli© 

TMla.%imB p0stalat®a 'is tliat. iiseassiem are 

J/ .laroa ttopabllsliea i&ta obtalcsfi Br. S., S, 
aoXXics. of tji@ »ioil f©rtillt;ŝ  station, lmr©a,a of 
flaot Industry, -^uatlii, Taxas;. present lonatloii -
Sprtii varolisa 33cperii»©Bt fc^tatioo. 
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pei'tinerit- the pliospMt© osntent Qi %h® 

tmvtiliz&ie is more ©ffeetl'r© i« inila-eBelag tii® 

BltrGgto e0.»1»#i3t of tti0 S0#.fi tlisn the nitmgm of 

til® f@rtilia©ir,^ m4 oltr©ge.o sore tfaan the potasli, 

fhe giwm io lEfcle 10 «, .mti® 

bigli Im, pliespkat© aoo low 1b fotasli t&-t tii# 
preiaetloo ©i se#4 of bigb-uitrogeo eoatect, fb© 
^omplet# lilg'ii«oi%.rog0B m%l& |.9|35S| gives a f-alu® 
less Vhm tfast ©f tia# S:9:J,, bat tiisii tliat 
of tiis Si3ii r»t40'» fhm^ values are f.Ot 
&ni I».#f4 f-#r jresf^Qti.-reii', 

^Qll eoBte.pt, '£hm ©11 ©ostents #f tlia go^ybeao seei 

sra glf#« iB tatol© IS tm -eaali • year Qt tb® ®x* 

perlmeat C1989-19S3}.» tof,©ta#r s/itb tli© for 

%h& ttT& fear a. &© fiTr-@-y©» areysges are BhQwn 

gxapliioallf l» flgiur# 3t. Ibe highest oil oooteot 

la tliat proitt@©<3 tlie IgiQjJ rstie» It is 

ljat#r@8tlag to note that tto© highest ultroge® 

©ootent a-OT©' fMrHi the 3iXZtQ ratio., Im&Bmmh. as 

ao im@Tm relatlott hstwrnn the ultrog#® ©11 

ooBtect QSttallf exists for » pai-tlcalar aample^ 

lli© "rarlatlows' la tii® oil aoottrnt m& sot as g3?#st 

as liave to©©B reported foBP i-arletl^s.,. m £q.t the 

seas®al mrlstloa for the ©m® mrlety* fiiese 
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/ \ / \ / \ 
feifs# 6:6:3 6:S;6 _£iOi9 
lf»4i 17«61 17.44 17.87 
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3:ieii 3;9:S_ S;e:6_Si3;9 _SiO-.l£ 
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©f ©Jieiaks » If#5f 

Figure 39. Averag© per cent of oil 
in so^bdsn seefl, a# proSuood on 
ilorfoli: sand, f©r the period 19E9 
to 1933. 
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sTs-irag.ss» hommmt. AoaM liaire eonsiaeratble weight 

hwQmsm tit© »«»feer o£ s«asoBS 

Hien tlt« Bltrogea of th» i® lieli 

eo&staat,, thai'©, is a teat®»ef tm tji© oil ©ontent 

Immm^ with aii^ tmmmm i® tfe© aa©»ot o-f 

pots^sli l» the fertili?.©!', ^speelaHf vMm tb® petasfe 

0oat®nt is fal.rl,;y hi.$h» fills ia greater 

waeo the mitrngem l-n tbo .fai-tillzsr Is Im ia 

w©«-nt» fte tmmi tm tia© sf jpfe^sfliat® 

asi vsriesi tM Qt9%6 mtiQ. Is. th® fesa^ 

fotat# As the is male tmm tbe Ji t© 

til© 0i3.6i.0- rs.tl0», tbei'e Is ss iBereaa© is tk© oil 

eostent wblcfe is also trae wiien g»i»g fro® tb© 

OiftS- te th# OsO'ili isareas®.,^ hmmm, 

la entirely is pfdp&s'tloB ts •feint immm'® ts 

petasli at th© tlit®# per ©ea-* lev©.3^ fU# 

twmi: Is agal-a ilflde-fl at %h& mix msi Bin® pel" 0mt 

ler&Zs, Ijut Is is frnwor of ttis potash at th&-

twelve pe3e ©eat- nl-l.roge-ii 

tfe© most infinite trsBi# are to olj8©yr©i 

whesa potaab 1& h@M -Qeaatant,. A $mr&ma.e in tli© 

pliospliatf© QmtBmt of tM f^tillsey ssasapa-Bl©# 

•m lmmB&0 ie tee altrogew resulia in a Mglier 

Qil eoatmt$ tkim ts twm@ for ali potasli 
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lit-® re-latif# q M&q M #f fertlilse-rs ot lilgk-' 

plioajptots;,.: lilgli-sitrogeia mea b.tgli»f©|,ss^ ©antest 

are ahows tie tat» flv©p in figaf® 3f # 

mm&^0 oil Qmt&mt at high*'mltmgem ratios 

is,M^OO--per .0®ati $f Mgfe-fMspliat®, 17.13:; mi 

:©.f 17.as pm ae«t-.# tMs wemM • 

i-Biieat# t'bst boae iiffersae© is the oil QQmtemt-

Gi so^b0aas eae be ©xf#©t«a as & resmlt ef 

.f®rtili2®r treaitffi^st* 

file oltr0f©e.-oil ratio is f^r Mgh-

pbosptet® plat©,. 0.;3f for the asi 

0»SS for til# hifh-oltrsgea ratieii.,. 

Ayerag® ralatiye Bitr<^gen aa.d nil e.oot#ate 

proQttQ.ea fcjy falAn-Bitreg-sa.^. plio:aptt&t® m$ .potash 

.ratioa., The srerageii -obtsiBgd io W 

iefliea-t# that- a. f#rtiJi.a.er e^Btainlfig tweif© .per 

•«®nt nitrof©®,,. .fifteen per '©©st p-ttasfe. m& »©• 

fUosfi-liat® San b® exf#et@i t# proimw tto®. highest 

I>©r0-@stsg« of ©il# tlii..©ii ret.u®®4 to a fift®@.a 

p#r es.Bt ba§i.s., thi® h&mmmB a #,6-j--0i8*4 ^tio# 

tb© ratios »|jpr©as]3.ln.g tbis "rslii© dii not,., hovmrer 

giv.« S.8 larg#- a® ©11 coBt#-iit as that «f the I5.s.0-:12 

ratio* A ,0oai>ari.soa ®-f tk# e0.at®nt» f#r tM t:2s.S 

StfsS, a»i .gjSii ratios s'liew# that th© S?.S-i® ia 
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wltlj tii# aaA SstrS Is' 

tla.« gifs»:. 111# iata as a wife&l® p©iiit to % 

•i'@fliiit©- «©#i for p-etash with Itttl®' 

or m 8t®i fo* fhoaphat® to.r tM produattffa of a 

high #f ©1% 

fbe mvmmgm- pafo-iaotlaw of oll.» i® pomaiB fsi" 

asr©^' f^Dr «li lo.ii a tafele Is; ®Qt flvea,. is aIio« io 

„ figure 40» file l^geat pf©i«ettoa is tka.t ©f 

0J12I3 yatio wtoll# t&e other ratios o£ ta@ t&r®© 
r 

per eesl pdtaati i®y»l ar# liat IhM 

a^aarages glf-eii i«. figar® Sf show tlmt .f©ar' 

p^rodltetisa, tB t#ms of p^naAai i#3r a#r@.» tfe© ii®©i 

• is for nlti-of^SE sod fbQBffcat:® mtb®* tha» tm 

ultmgm ssi fiif- »«mg#s glvea ia 

10' s«pp0rt this eoiielasl.#», 

s©»last®9s 

III:© fl®lis: of sofbsaa eeefl 'hair# l>a®B Im thmughmt 

tla.# ^xpmlm&rn* SJie i&ts &t Intmmt as 

tlief indJoate ti® #ff#ot.f td 1)6 ©total,©®!' trm- SmtlllB^xB 

of variotts raticis,» when ms©i Qm lorfelk sasl'. 

file ®#ea for fotssh fer the pi-oiwotloo of s#©a 1© 

10V, -as iMT the produotio© of haf. I».ittl© i# 

^ ieflBlte Be«i for phospliat® is aliotm* fh® 

lata sb^ew., toweTe^r,. tlist if & ©e^ai'lson wewm mi» ®£ 
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Armmg® of oteefes * 10,4 

l^'igure 40, i).verag© y ie la  of oil» in 
pousds per aore, from so^'lieac seea 
producsU on Horfolli: sand for the 
period 1929 to 1933. 
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kigl-|ili.0sphat® mm mtiom llttlQ 

tB .^iolfis ®:f .s#®i ©oali. b® 
Was SthQt'Om vrhlQh (£m%w&% thi# mltmmn mm'imt Qt 

soyfe^ao hmy a.ls0 ©^©rst# fer the mmi* 'Aggh*$hm^hB%0^ 

'r&tlm pmimrn a felgMir 'mntBrnM thm aoi 
tfee migii-potssi. »tlda p^aime. tto® lowest omtrnn^m^ 

flie M-mm mti© ^<isa»st msei to.r %&%% 
®11 ©oate-Bt aoi ©11 j|r#am-«stl&a» Mitrogm siji 
with llt-ll# m m pli09pliat®, f&vor s. oil eo.ii%#»t» 
Mitrogm 8Mi sfitb a Mall mmmut of petasii, 
ftr© l»a.i0at®i. for ^teimction,. 
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mM WSmf QM FSRSIMiiSH BAXIOd AMU 0^1 
ummmm OM TH3 B^iLaXIOI OF O^aBBOI MB 
litBwSa, AID THE pil OF MOMOm aJJ^D 

fhe 0i£0&itm M tbm a-rop 

a8«s®«B^»-t0 ea thm s©.il. mm@& la th« @^®riiae=a'l 

af® a@«.eatmt®4 soae ©f %ii« J#bs mtioaal treataewt®-

aa«i ia: tto.® proiael ion tf • s-oyfe®sii-feyagt# 

ws®' of tettillz&m &£ wmylw^ jpa.%ios a:ni tli# air#rslfl:#i 

0.r0f »i3#g0Benfr lave i5«aif J§i thm #:rt.gliial asi. 

propertl©®: Qt Vk% s«.iii» this tb® 

whlQh wm& to olstai-tt 

lBf©imations 111 t» t®g»a $#• tis# dapso-ltf «:f tilts 8®ti 

t© ai.i®4 ©i^anl® iZ) tb« ©f thm® 

©SB- the ir#3^ti0a ef ma& mitmgm.̂  m$ 

to s*mt;f tli® mmhlrni rtsiiml mti®Q% m th& mil 

&t til® r@siisi@« »Bt mMmw sy«t.®as 

©f .fii.jr6p-

fh.# r#aaa© -slwrnn 'in g»#.a maosi-® ao:fi f.#rMii2«:r 

stmlf t.s .afp.ll@abl# 

J^«rlffiaata3. 

is a^ftln #aH#i t© i'igmr® lt» lb# mm& 

was AlTit«i loto' s«@t4o»a tm %&e soil 8tai.$®« asl 

th«'8© mmWQ li©sigsa.t©4 a® B- a-sft- 5. i%© ®®«i fro» t^-e 
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BX plats #f ii^ecj'tioa A w@«@ allow®# te- aat'isr©., tlir©i3li©.t,, 

til© ks|' retttrD#4 to tlie plat oo wlilsto. it was pr&imM mA 

ilSQBi la emfi'islectif to prewnt• blowing* sS^-ctlpn B 

mmirei th.© eroj m a greea iianMr®* wlill© tlie bmy mm 

mmwei timm at tlie same tint It was o.o B.,. 

m& tb« statble taroei. ThsBs mrlatlows to. mmms&mmt 

allsw a 0OE5>sr3.so.ii to fee aafld of tiieir ©ff#-eta 

soil QTgBnl0 mttm mA %hm pS. crops wm® grows' 

with thB 21 f®r%i:lis«r rmtlea al»-aa|f ila#ama#i »«1 m 

two aii£#rtill.Z€(a ali#eks £ot eaoh system of is^^eaeat, 

Ms®assi0» 

Tm .gsisia- or' Df ^ar&oB. ow nitmgm-,. &M 
saaag« i,ii fS m® ilv#a in fsljle IS* Bilg^ Mttoi. mi 
fre««»ts%,lo» is. praferat-l# tt tbe statssd'Ut ©f setiistl 
mlws,. fli.® #liaagt« f» tie .@aAo.8-^»,itr®f«t3. mtl# ar# 
gif@« is triaagl© f».a# 
i#. Qmithon aci nttrmmm yelatioa* 

Th&mm im QUTbrn mn^m% wM&U art 
• .as.3a».i. to Ifee im t&.@ iwmtlm 

mthm tbaa 'Sharooal, &® 4$pt«f#« %f 

ant 43 ^oir a#ot,i.o»s a..,., .S aoi- a». jp©9p«:tl.f©ljr* Itesi' 

I'®p2*.®«snt the ©kmgm tht© eaaipl©.® of 

%Q fe»li,.. .If34# fteire- Is %at #.»© SM» 

it ts til#. S;itiS p,la,t ©f a.®#t.l-oa A.,# ll»@ 
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galtj Qi orgaaie Mttrogm rsgis-ter©! was with 

higii-pteaptot© fwpt:lil,se*s i&.i3 M mlmm tii® g-ree» aairni'® 

«ma tEtaraea.. flie^ averages tot tlie hig|j-»p0ta»li 

fertlMsears me i» aecorfi with tlioae of tii# lalgli-

nitrogea; "botli lime sli-owo galas csa ^ sm& los-nm an 

deetlom B, I'hope of tha eoapl^tt rirtloe siiQW a., gala 

for Ijotli .itGtlori# A ac-d 

Jartlaiilar eEipbaaia ai^ii b# pla«i#i tto gai.|}, ©f 

©rgaalQ sitrogea proia^si hs tie iiigli-pbosptoat® i-atios 

0B a0QM.oE B* 'it filll be Bmn- tmm f%ar-® 4i tiiat 

thla av-erag# gMa: of •5r« 6#i3t is ©taal t€( Siat 

q£ tlie 1,2.501.0 a,ni Oil.lS.|S 2h.« ^Tm%m% 

l.oilTidmj fal»» tows-ires'.,, 1'^ fo.r tlie SiiiO: fatio mhl&h 

a 0«q06 f®-f ss»t imxeaa# id -si'trogtb., 
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r 1 

figmt® SS, Photograph tulcen Ib i-iay, 1932,, of as 
area £h ^otioa C wiiioh had received fertilisers 
©arr^'ing litole or no superpiioapiiate. ihe dying 
of the s®®QliKg soi^bean plactB waa thoaglit to to® 
as# to a ©alelum sioi'lciesair lMmm4 tef 
reite'Tal ©f the iia^ during tdae ptri©4 ItSS t# 1®3©#. 
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Figure 55, Change in the average oarhon;nitrogen 
ratio of the high-phosphate plats under the three 
systems of crop management from March, 1929, to 
March, 1934. 
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til® plats rso^elFifjg ,fe3ftilla«rs containing 15., IS bM 

$ per aest of nitrogens a. total of six plats) im 

56* fiiose for the . tiigfe--plios|)liat© are .sJioirB i» figmr#-

sn-a of tlie liigli-potssli plats la figure m.» 'Shm Qhmk 

plats are giireii as .Flgur® 69, As. all graphs are on tl® 

SIM® seal©.,, the relatlTe rertieal positions gire th.e 

proportionate ^eer-eas© iae to a. partieal^ fertiliz®]? 

It is abowii is Figcor© tkat the r«auetio8 of tb.® 

mtio tb© liigii-oitrageB fertilisers toa hBsn praeti-

sally tb© sajs© for all tlir^e ̂ seetioas. asfl the 

lias lie#o ratlier grainal# flie most abrapt ghaage wsa 

imtiug til© perioi of 1SS0,. to 3.f31» 

fte eaaJOges m the iii.gii*potaafe, plats, as gif en In 

figttr© 58,» hmtB hmn at a-pproxiaately tli© Bm& fat© ag

on tiie aitrogaii plata# Ihe iee:rma® %stw##n M&mh ot 

19Sf aijci 1930 was ipit« large for i?#etiOBS S aiti. Q.,, bat 

it was mstil the so<i«esti,Bg fesr for tii® aataip© 

bay of A» flisre is a taaisBO^ for aeotio® 0 t© r©T®rt 

t-0 a iiighar ear"boB-®itirof0B. mtio- ItTel# 

2lie :Qhmk plats are gireia as. Mgme fit. It i.s t© lb® 

rsoall'M tiiii-t wsry mB&g&r -arops Itsv© hem •pm&m&A o» 

tliesQ Plata si»o© 1923.# 'She rats of aeQr#a.a© £er 

ieotiao a mrnm t® liaT© hmm greatly as-etleratefl si.oe# 
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i'igure 58, Reduotion In the averag# <iarl)@Bi8ltr©g«fii 
ratio of the higii-potash plats for ymwly mmplm 
%&kMn tmu Maro-ii,, 1929, to March, 1934, 
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Vi^uxe 59, Gain oi* roduction of the average oarijoo* 
oitrogyK ratio of the cbecii. plats for yearly ©aspl®® 
tiiken from Karoh, 1939, to Maroli^ 1934. 
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3.9SS, iM# 'MS gmmtm t!^m f#* 

e T titmt&s tim gmm 'iiaasy& iaata.« ^ lifts mm3^ 

mmrtBi t® %M oidfiiifiil #<arb0ii-§lta-©|:#i6 ratl#» 

2li» QTmtot\% e.t'inge in tiie Ci.rboR-sitrageB Is 

#3aiibit@i in Bf tl» wis^-plioailiat# i>jats #f 

^#0tioa B, ^£,1« til© fof A Is esis«i}timi3^ tm- mm»-

mm. fm -3, .itteptlta Is c: 'lod t# 25 gfesWi-

%fial tlie frasi tl'Cija x-lats i§«tioc M m&mg&i M»-M. 

m0 X*9i of rdtmsm BSO 

wf/iSle t.ioue of Ui( ul^.:h'^rtltmi;eti xjl-uta w&m l.#8i «t 1#'SS| 

«»i of tilt iJi»"l% I#ff mi. Agal» t^-

siioali M pelstdi UBt tiiat tti© ^hmgm tm tfc® ,imH# ®» tfe® 

mlmm'M, fjati ia pastie^llf ,®f t'la® aatm laafiiltai# -» m 

plsta wiilsli retttlv#! ttacli #f 

ttit»gse wli®« tile 11^ is-rof ms tar##!#. Asaiirdof t&st 

•vlftasllf til# msm aa^ttot of ottmt'tfi »«g tummM tm a-

ps^tla a r la.t» ©f 1 w im 1, tii#!*© is «,t.«it->' 

mtlm thmt ttid tarRlat iTiuk-iiltmg#® 

#oBtec^ as & gmm t^me is ia mimlm 

t. @ ^Tt-Qm^aitms^n raiSe# It t %# M tM% "!&• 

»te qS m^mtlm for t.ls« parlcji «f %# 

19^,^ ts |srac"fcleaJ.lj' %i bm tm tfea 

s«etl®s» «?.. f#r Qthmw fb# 

1 r «f reitwlt#e In tte p«i*l©l If St tt ltS% mii ^ai® 
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Its© t® woali »#e» t# fast t# » 

fo:rtis« Qt ti# mM^<& or, lAtsafe t» eois^mra^ 

reaill# srallmbl# as a »«!•©« sf ©ecifgi f«er »i®irc* 

0rr--iio lift* »lj«« tMs is titt Ttfresttf'# 

pet%lm Mmtmmrna %lm mt© sf tlid WBimttmm ©f tie fati# 

t© a Iftwtr wlms,. It wo»3.i mpp^m Vmt tfct- sitrogom ^ 

tb® bsf tarne-i mv.mo% h% fallf ami Imeiiattlf efftstiiw-

iirj|.®@s tli« Imf Is t*3r'B@i Ist# §#11 ia tfe«-

«0«alcigt stsg-u ©f grsv.'tfe* 

til® g»|)arl»s of ts:e fsrltlls#! pls%» h&m hmm msMm 

witfe mspmt t© othe^ tiiaa tm mgmi t© %fc@ 

fsijfoetlf'© tlie as« ©f 

2?®sal%#i is s frswtli. aiio tie e»f wsa 

m tMrnm^. after ms flrat tii*«e ftr m 

ll£lit grea^tli @m ii* 

tlfiar® B9 &I1&W9 tHat th.0 r&tes of €mXlm in tit 

ftariois-»«ltr#gs.B mtle ©# B &t mh&A 

flat# mm. MQtMwlm i-9M tbmm 

laa %#©» s tiiiii®»iif %« mlglmX rall-oi 

tlis la mom tm a Sl»s» im !•• tiiis t» 

tfe^agbt to tee l« to#pi»g sitb -tM. ©fofpitif. !sa,ias-©mM% 

aB6 tfc« fm:$ smU ^eurts ©f lefnisiljioas imteflaS. 

ffee ts»yi a i«#»asi J.s nm tstSo It s<pga»«i 

gQt A wmil rnhmmm te% rnmm thm tm 
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rat# liss apprtetaltljf* 

E. TemTilmm pH* 

fli® &hmg« lo tli@ -pE «f plat, is- ,gt?ea tii fsfei#-

ES.. fh#s# iats are press nMi tm ̂ ©43tl-0-» A as Flgar© &0| 

for S^etten B as figttr# -611 mi -for 0 mm ftgur©'M, 

Areragm mm eal0ttla.t-®i for th-e otlaer ista whl^h baf# 1#©® 

gl¥®fi are cot &m to %h^ tmk of Blgntfi0.aa@t. t© 1® 

sttaafeti- t© mtera^e-a of legaritliai© falae#* OoaparlsoBS 

of th€ &m%& means af tfea figairss,, or ss gi¥&B In fabl« 

13 will saffle®, 

A a-omparisoo of tlie atx plats ot tli0 lilgh-piiospfeate' 

.&r©-a of t'm trla-agle shows tlist fo-r mmh •i.nii-s^-limal. plat 

t'm r-eiastloo Im fH hm feeea -greatest m 4,, 

tc orfi©r hy 3totlo-es B am.fi C* this ori«r io®s 

sot fe.oll for all plat.g tn tli# ]aigli-*p©ta«fe arsa as tii$r® 

Ms b-e©n m laerease for the 6-t-Orf .ratlc oti- 3©etlo.ns A 

ana 1 wltli neltlier icarease mm ieereas© for Q* fli® 

plat reoelTlBg tH® i:0i.6 f@rtll|g#r has also shown m 

iRQreaae for ii#©-tioni A an-fi S,, ^a-t tlier-e haa hmn m 

flsoroaa® for G., Thm aaallast alia-og-e i.B pi bas been 

along tb© l-KgO li»e,. aua for the complete fertilizers, 

TM IBiOjO ratio has inMm&i a ss&ll#r Imreas© lii 

eoiilt^ o» deo-tlOBS A ani B tbas Im'T# the QiWiQ as! 

OjQjli ratios* ffe© -Oitili rati® lias tmm the pla@® 
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ffigure 60, "ieotioti A. Changes io 
til© pH of llori'olk; sand Induoefl "bf 
the f©rtili:ier ratio anfl orop manage-
Biont ueefi for the period Mjirch, 19E9, 
to ilaroh of 1934. 
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Figure 61, section B, Changes is tto 
pil of Xforfolic sand inSuoeci by tha 
fertiliser ratio aad crop mauageisent 
used for the period ^Uroh, 1929, to 
i&roli of 19S4» 
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Figure 62. ooction C. Chang#® Is %h# 
pil of ilorfollL Band irtdacM % tli© 
fertilizer ratio aad orop aanagenent 
«8ed for tiiB period ik-ireii,, 19«J9, to 
I'jXTOh of 19S4, 
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#f tfe'S IgtOiO rati© foT Q» 

eoiieiagloBg. 

raelittes,,. w&loh. hm& te«n pyoaaeea hy 

fertil isers of ratios^, faai-© fe@es aa«i mimr thwBB 

sfsteias of maeagtmeati i.e..(1| tto© matai-e Imjr wm 

tarB0i to the plat en wfeicli it r/as ^reimeee,^ after tli# s©®i 

were tiir©sii§a| izl tiie or op ®a© turnei In tlie smoculent 

stage of $TOw%ki asfl 131 tke was reisofea froai tte plat,^. 

ana tlie stubile t«rB.9i» fhe- eoati<io©i of tmttllmie 

traatment anfl erop •moafemsat ofi th© ittastit^ a«a ^aallt^ 

0f tlie resiimal soil organic aca tfae fS,, was 

8taii©.il* the i-esalta o1>taiBea m fiorfolfc sasii, a«ier th® ' 

eeoaitloBS of tJie e-^0,rlm©Bt iaring a slx*ye.ar stadf,, see® 

te justify tb© follofftBg ooROlaslottSJ 

Cl) fli®r© has beea a ieayeas©' In tiie tttactltf ©f 

orgaole oarbos ©a 68 of tli© §t sals-plstei the taruiog ©f 

the ma tare haf prodttcei the 3j;9s-3 rati© resalt«a i» 

tb.® one iwareas# {0,03 p-er eeatU 

i Z }  Botla gaios and los.aes of^ ©rganle nitroge® h&T© 

oeomrrefi* flie gains of riltrogeo teT© gtnerall;^ 1)6©n acre 

Hameroaa on aeotioa a, where th® last^or® Imy has b©©B turasflt 

than 01 3, l-os3#s from deettoa 0 haire ocemrret on SI of SM 

plats, with aelthar gala mv lm& Qn th© x&m&^inimg two 

plats# 
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(si 1 ea©ijaris0» of tii.0 of the hlgk^nitmgm.t,: 

lil.gli*pliosfhat@„, ana toltto^p-otasli .flats 'hTimg® omt tfe® 

feilowing poiHtes im} tiie tor.lag of aatire bsf pi>©ia##i 

hs ©Itlier tlie liigh-oitTOgen or i^otaeh, i-.stlos kas irasalliefi 

io a slight l|f better mmt ttm of nlt.ii^gefi than trm 

tfct® ttaa 0f the hlgli'^idioapha.t.# fatl©», Isat tlie losses of 

Qmwhm hate 'boee som®wb;it larger; tlie tiamlBg as a 

green mamare of tbe '©rop pro^iasti lilgfe-fdioapliat© 

rs.tlo® h.as resaltei In a, greater oooserTatlon of hoth 

BltrogBtt mi ©arlioB tlias in tlie oase of eltlier tfa# nitrogea 

er potash ratios, ati^ (#| m average of the e:C®plet@ ratlcs 

mmpl&B aa i!iter®©iiate posltloa. 

14) fbe elisnges In the relatltre aaioaats eart&u ant-

mitrngm iQ/M) haf# mrlei ooBslflerafely. When pr^imoei 

witH lilfii-ptoosphate fertlllzersf aaa trnmei in tlie sasctsl©al^ 

stiige, aoj'feean hay lias fetea tqt^ effect lye la mdmlt^ th@ 

©arboE-oitrogQii ratio* fills reiaatlon too-i: glae® earlj la 

til© bistor;^ of tha aj^erlaeiit, not wouli &mm to iaiioat® 

%hii% a part of tli© oat lire orgasio matter la re©il,ly 

smila'Blf as a soarae of Qsergif for alercj-oxganlo life, 

fh© portion left apparc-otl;^ is not tttillzed so reaail;^* 

ftes rapia acQ large reflQatlou ia tli© aar¥oii*ni tr©g®o rati© 

sJiQuli Is© oonitielfe to a more la'bile fertility for Horfoik 

•smArn^ Whm ii3a©rp©rst®i la tli-e aature B%m$% #f gr©wtlit. 
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liliis asm aaterisl i©#® not have a®, -eiimt ©f aim© 

ttafnitai.©, tet ts m tfeat tfee m%9 of 

ebsBge liaa Beaoio# greater flurtag the lst®r years ®f t&@ 

#xp0riiB©.»t, fhe oatstsiiilng oiiaiif© meatioHei is for a 

erop of lilgh-aTtrag© nltrogea sua ̂ alQio© omtmt* 

f&) 2ii© e t f rn t 'o t  tit© ftrtllia©!'ratio m& erof 

ffl&aagtiient upon tli© pH'Qf Iorfo.lfc saoA is varialsls., 2li@ 

tiaroiof ©f mtmre haj proaasea witl fertilizers ha# 

ie©reasa€ the pi more thati tiie ttuferMliaefl lay# lh% 

refers® is generally trii® for the graen mafiiire aoi 

aaraagsfflents. Ooiapl0t« f©.rtlli2@rs asd those eompos^d of 

aitrogeu anJ potasli hm& tii# siaalltst aeersas®!. 

eertaii ©f the lsktt.®r oombinrntions bme a#tmall,.y imreastt 

tla# pxi, flaese Qhsmgen hare t^ea ̂ laae o« lorfolk sani 

wfeioli has a pH ra.lm from B^g to 5»S i»M#» the timtlT© eortir 

la r0soT®i, 
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^mm #f the obaraettristiG© of th® lerfolS: saoa. msefl ' 

l» tills ®x|}«ria0nt bsf# b®©o filae»ss«a,. fli© i©airafel3.tty of 

improTlug tlie moletw© aad nitrogen statas of tlie.soll bf m 

Immme of tb© organle mtter eoBtont is 1» aecorfi with tli® 

geoersi pTlcsiples of soli, ferttlltf* the q,«tall% of 

organic matter Ib a soil of tliis Is perlaafS 

iaiportcwt m the y,«aatl.%| tli# soil t63Et«3># ana ollmatle 

•eooflitlonB mmlA app#^ to freeloi# a larg® InQy^taa® la 

tiisntltj,. ©^ept m the result of an unusual crop* 

progran. 

i'iie wii0 aarbo»-r.ltirogen ratio wMoli exists ia this 

lo f̂olk saot i»a legate a a eoniltlos asalagoae to a *sa®i 

ealtaaw** to wliioli raaterlal ©f & wlfte mtlo lias been 

$lie assuaptl0ii that eaoh a oooSlttop ©xlsts allows %h& 

appll#atio» of «©rtal» geneyal p.rinalples wfeloli imT® hmm 

)rrolT@i frott s large ntt»¥0y of' iii¥-eatl-gatlo»i, as toaF®, 

hmm olte5 Im the llt-emta?# resoa®,. fli© ateessitf for 

»®tabllslil»g ^ nsrrovfer ratio wmM mem to tok.® 

-gw-bt- that for t^ttaatltjf, A fmll sva.llat)ilit|r 

of aiisi fgrtill2:e» aiatarialft, tsp^siall^ nltroi©©, 

appay0B%l|r sacn^ot I)#- mutil tMs i-e'Sm-tio® tmm 

h&Bn e£fe#t@i, Qi® floilegs Itt tbe la^-estigstl'eas eltti 
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ar@ St irariaa©# in t&.at mttemnt limits ai-a met. for th@ 

mtlo at fihloh it is eonsiisrei that tli® oitxofeo is 

ayailaTalt for plant $mw%h* 1% l& thought that tli«r@ siLomli 

t)@ a variaao#, and that amilal^ilitf i,6penls qb th& 

partl<3ttlsr soil t^pe^. the »xte«t to fAieh, tli© oitrogenott® 

material ie miMBi with tlie ssli, tlie aoistai's eoKteat, a»a 

proljabl^ other fscto^rs* 

file i^eaiactioBS ia tlie ©aAon-altf^geR rati© wtoieii^ hsF# 

moMTTBi til these e^a.rlmQiits iiai#li bars hmn pi^se«t©i mm 

probably fla© to a eoiiblaatioK of faotorsi tiiese lisf^e tcifc#® 

.place wh^w0 app^-e.eia^lt aaoaBts of legume resiSties haf© ¥«®a 

ttir»#a t© til® s&il. It is poasitti# tiiat aoltimtioo h&& 

hBen s tmtQX^ tot tlia aiiaiig® i» tlie spati® m tlie oliesk ar®® 

Qf 3©ctiGB C io«s not apli.Gl4 tliia p-ossililit^i. pr^tioaili" 

ao r©siatt®s ,lmr© hmn r«t«jniBfi t© tliis mil sin©© I.9M aoS 

tii©r© hm feeen a mpii rsTeralo® toward the original oar^os-

Bitrogee ratia^ flie nltrngm of tSie, fertijiaey jfiobabJ^ 

©Btefg. io'to til© fyo0©S0* I;i ^it® ©f these ©©agiitatiog. 

faators^ it w©mla mmem timt the rat# mi aaoaiit of tit®. 

r©a.m0ti0B to Mom extent ou the ooffipo-slti^ia, th% 

Imy as iaio^-ei by tii.e t^atis.e»t| asi tfe® aatarity 

©f t:|i.e plant at th.e time it is iieorioratei witli the sell# 

fke fE of tfea «eil hm %%m. mim^i m most of thm 

plsts hy %M tmmlmg. of Idgu®® r«siim#s| mm^ 
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are to M iae tO' tbs e.on€i.tlcje: of tk© r«.sl-ia«.s 

fiian tarTOi, fh&m hm^ bee.R iB0r@as«s Is tlie pi tm a 

riUfiitoer of plats TQ&Btvlng gireen mmrnm^ or matmr-t 

hajf, as til© oame mB.3 b#, iMs l.oiioateB tii&t tk© 

eomposltloii of tfee anfl t&ttillmt Is luTolTec, 

fhe and seM iata obtainafl front tlie stafilea 

eooamQt«i on l©rfoifc aaui sliofi tli« extemt to whlsli tb® 

Qot^mltlQU of thee® plant parts lias feaen affaotefl bf tli© 

ftrtillzejpa usM, fliis sotl asTelops defi.aitriaies of 

potssB., trngmBlum ana oaloima uciar speolal coniltloss &t 

rainfall, treatiaeat aca erop aaaagemeat. It 

wottia Bern tliat the lnfltt©»a,e ©f tlie soil mml& lie at s 

iQiiiiiSaii mnaeT thtsm cottlltloBSj: this shoalfl a.tlow an 

as©«rat@ refleotioii. of tlie effect ef the treat®#iilJ^ fro® 

tootli til# tfeeoreti©al mi frsotloal staBflpolats* fh© 

res.tilta obtained miglit bar© b^ea altarei eonsitembly 

Ma a more fertll© soil '•been wM* 

B0=ta3siw® lias bees i#sariMa sa %© "k®sr ia 

til# umtrltion of tlie so;ytea» plant. It IISB beea istiii^tsi^ 

howa'Tsr,, that Qalolu® i)@ tmiti as Impertaist. fbis 

latter seg'gestloK woaia §0 away with as app-aroat aBomal^ 

la that little potaab is aeeist for tii# profluation of 

©itfeer 3Q.^I>©an or se«i,. ;^et it apiaaars to fe© 2M>st 

important viheo oolj' tJi@ thm& fertlliseir Ifigreaienta ar« 
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©.riloarily eoatatua thm®» 

foaytbs aisi -plioejptet-s* mmmmtm a 

Brnxiom mm^MMimtim •&£ tli© prebatil-e t-f 

in the aa-tritisa af tto® soybeao plast. 4o« Qi tk# 

aares 111 tfes Oi^ ©oo.teat Ib In pro-pertloa t# lit® 

apflteii 'CB.) th,® Biti^>g@a of fsrsg# famllel®, 

:g«ii«rall^*. tbe OmO eoist#»t| the p©tas&. aoBt©:Bt 1® 

i«T®-rs«l:f prop-ertios&l t® t^e OmO Qmtmt wMmh im&lmtm 

eofitrol bf- tils 0»iO4 applleij ssi t4) tli# It©g Qm%m% i@ 

propoftloiml to %li# JK^0 of til# fertlll2«ir» fhlB last polat 

woali laiteat# in&lmmt eontrol of t&© IgQg' tli@ 

©alela» mn%ent Qt tto .saf#^b.©#fiist#.* ftol®. lla® ©f 

rmsmim Mmrm hut little i&mM ia t© tii#' «la©Bt« 

fioatloB .ef ©al@laii mm tbe "toy 

$fe© ©ffi©ts #f fertilizes' txtatasB't ou %h® Q&mpmltlom 

of aofteaai# as QitmM in llteratmafe ares-ime, refr©©«ist, 

lBF0st^tgati.:©na uMm s wti# raag® of 'Soil m& 

©-oKaitldBS.# O©-i3Sii#r«,ti0ii of tM iats ttm thlm 

•riewpQlKt woali «ai» tof a Xrnm of iiamo-ny tm sae'fe 

i#r tlilB mmm so M® l©@a ami-« t© 

rTO.oi3ell« ttffawn^ea wMQ,h mm 
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aoaaffisiois 

fbe oa tks lerfelfc ssai., 

tfe.® Qmiltlmm af tb@ vsrloae #:^e-ritie»ts,: mm b® 

int»rpT&t9i %Q allow tto fo3.„l©wi«g aoceluslons to to® flrawai 
til I»ai'g«:r ^ielia of mm mtton hmre 

hmm obtalaed in t&a gireen »&t2Rre-f®rMlis«3f ©is^erlmBt 

from plats to wfeieli Itgiats etobbl^ ma tmyesi aM tli© ampm 

gT0m with B &»8"4 m &omp&m'i witb those yleia® 

from plats fiiiieli reeelTti tlj« full l«.gaa® ©rof as a gfaes 

mmmm &md s mtlo m î m a smpfl-emeut,, 'ffctss# 

r©aalt@ w@ir@ ofetalaei mnier s m&^ a 

wl»tar*ao-r«y m»ag©a@mt*. fli# Mrgmt yimM& w&Tm ©^taisei 

i)f mmla$ & mintm mwm of afti TstsA •tQl]Lmin$ tli® 

Isgima steli.teX« a®4 6«"8«*4r eG^i.»atlo®* 

C2) *Sim- »s©. of the sta¥l3l€ aai 6i:®i4 mmhltiatlm 

i« a aUghtlf ,gy®st#r, q£ ©:IS^sb1# 

mrhm as-i mltmgm tfeap w»s Atal-nsfi iwam the ^®@a 
aaaw©»S-i©i4 system,, wtot#r MlXm* TbewB was m 

appr®©tafel« &ltt9Tmm Mtwmm tli# tm© mhm a 

wl«t®3r aoT®r @rop- was as®i« 

iB} A Gonal.40.i«t%a# reaa©*.!.®® of tt.® sarfeoB-iallirog®!! 

mtlo^ mmwmi mote* teoth sfatea-s of msaagsiieRl, thl& is 
%hmgh% %& to© mnMQtv^ to a i©#iyal>l® soll-Bltrogea 
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HI HeMs are «ppsr#Btl|F l»fla«Be®t aor® toy 

•Bitmg&B of tb.e ferMXiaer tliaa tlie i®aaf«@iit of tiie 

l&gm& roBl flat s,.. 
li) tli« largest aversge ^Itli ef soyfetan was 

©btaiseii asiug a 0-9-S iats, as a. 

wliol©», icaioate tliat onl;^ a saall asoiaat of potmsb is 

•m&i&i whem the total msmt of feti i® M pmt ©#«t» 

Bui thw £eftllls#r ts spfliefl at tli® rate of 400 pomin' 

jp©r aar®#. 

(&l 'She of a i& mlmtei t© its 
e'Ompos.lti.o.®»: bcstli mloeraj, mi «rgaal©,|: th.«. aloersi o-oiit«-iat 
of til© se:^ls@ae waa MterialXf ififlia©a«s®i % th^ 

pltroige® aorjttnfc irsri^a fras l.#4§ t#. 
S.41 per ©©fits ^ontejst i;roia-O,#40 t© 0*6§| the 

fr<ia •0..-&6 to g,2i| m& %h& OaO aaatent raagsi tt-m. 0.,S8 to-
8.13 par -©©nt. 5?li® 'eoatenl of the ot^er l.afreii^ttta 
fariei t©. a fsalltr txlent, 

(f-) -'Ike followii^ fUB4iii»-stal r®Xati.o.iis- ar# laii©at@i: 
!»•) t&e mnt-Qat of tka hmy is itt- fropiartioB' t© tli# 
aao««t .o-f fotaato. applJLsi i« 'Wis .f©rtll.is«r| Ifei tk© i'gOfi 
S'©Ht««t le s ref2,©#tl«» o.f tte# potssto. «-i p&oa^at# mse-t, 
wltl^ me forser :iQ»loati-^| tli.® :iltr#g©ii f»ri#s 

iirsatly with, tbe a^:©rfliosphiat©,,. atti li3ilr#Qtlf wltli tte® 
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potaA- io tb# fftyiiiiaeip# t|i» eoate-ats ©f solmfcl® 

asii,. %%••'*#•#» saiplttir* ant Ip ar© aX&.Q aisGasst-i# fli® 

ef til#- ea3.0itt.ia of th# faft-tlisjer mm h® teaoostra.t@t 

as memhwM&wlm peta^* 

fSl £li© .yield &t BQ&i mm he liJilmm@4 tli© .ferti* 

liaer treatBestt eociitloos ;faT?oi'abl®: to^ tM proa»ation 

forage are eoMmQive to grester jri#lis ©f saei, 

Ct) I®rtlllser mtloa emiMQlm to of aeel ^ 

have Bot proaaee-i tb.# grmtBT oil ao«-%#at^ liave 

tbe gmatB-st aitmgm 

(10-i l'ii« saa© •fertlliseie ratios- aansot he a-S'Si f©r both 

oil eoBteBt-.. a.tii proittetleni nltT&g&n ani- potas-li faroy a Jili^ 

oil eoet-©»t:,, wiiile .nitrogen aa-i pli.os|>liate fevox proflastioa, 

cm 4 gsi» i». the orgaaie .aarboR o.i the seil mm regit* 

t0.re.i 00 b.»t one oi %be §f sii%«pl»ta« %.is was ©blata®® .:bjf 

til# asa ©f -tbe S:®iS rati© ¥^iisr« th,® »t«r0 bay wm tor&-©d-« 

All otlier plalis lesse-s wMqU w@.r« farlal̂ l®.,,. ba."! 

appr@elafele.« 

Cm): Botb gaios. aad lommB ©f oigaal# aitrogsu Maw 

©•o-a^rrs-i.# S&i«s ar© .app.ar«Bt m more plats of •^aatioo: A 

(mature h&g turmei.^ tba.i3 00 B {@r©@-a »a®ar« t«rs@a)j, hrnQr^x^ 

wii^tm gmlrn^ Jiav# leeo s#e-iir®i t&r tbe @a®# rsfis ©b 

a.#etl.-©asp. f©r -B Is tt»»ally "fclie Imgm* MMmea o.f 

Qltrog@» ari r©e-oriei for -tl ©f 2S sml»»p.l&%.s ef d.eetios 
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0̂ , w&e-fs onlf tlit' sttttobl© was. 

., file ©ffeot of tb® tin*®.© systems of mnsgeiaBMt on 

the ©ar1>0n anS mitro'g'esa. states of the soli iepen-flB to ^ 

large extent o.n tii# fertlltgai' ub&& t<j ^roime# tli@ plaat 

Diaterlai* A coapariaoa of thQ rnvmrngm of tli© lilgii-nitrog#®, 

blgii-pliositiat©^ ..sod liigh-jotasli plats seeas to, inaiaate th« 

following! Ca) tii© ase of rflatttye imi- proimeai eitlier 

nitrogen or potasb mtlos bas ia & allghtl^ hettmw 

oosaerTstio-a of aitrogea iimn txm the jliosptoate. ratios,. 

Iiut the loaaea of carion lieeii saaewiiat largerj ih) 

whm te3?oed as & gmsn mmmm^ tii« h&y pmimed hy higfe-

piiospliate ratios IMmses aonserration of he^th 

mthQ-n nitwogen %hm th&% xesmltlfig tmm tiie m% 

tiiQ resi.§a©s froa tii®- nitrogem .aca petasfe flatsj aoi l ei 

ao ave2"â e of the .s-omplet® ratios o.coiij>f m 

positioB^ 

iMltim mAmtgom in the oiii-'bda'^oitrogfti ratio iia@ 

parted in ©̂ount fl.epeoilng mpoa thm an-t 

majaageiaerjt ttsefi* lligb-phi oj hat© fertills#!'# p.ra#iie@ a 

aofbeas erop of s eosposltton .«ieii as t© Ifl im.lt# 

sfi'eatiire In miming th.@ ratlo..^, if t-um-e-a i«, the eao.aaleat 

stag®, Tim imy. tmm Urns© pl^ts Is ©iiaraattrlsei hy m 

s«i e-alo-ia® e©»tea%., 

/{lil $ii# of tk# fertilizer raMe aad erop 
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m fS of tli© Itofott tand Is 

Tartabi#-*^ I'll© tmniBB of mtme Mf pro'«tti©-@4 wttli 

f«rttl:is©afa has reElmoee tlie Faiia® more tliac lias tin® 

bâ , fli# rewrse ia trae for the gi-seo 

laaoare ana stiabtile s®otIoi3©.* fhe sciajlest decreas© 

resaitffi from tli© ns© of oomplete fertiliaeTS^ aufi tlios® 

eomposefl of nitrogen anfi potash.,; aertalu of tbe latter 

eomlsina-lloaa lifive aotti.ally iaereasefl tli® pE,,. as $oi^ar©a 

wltli tliat of the ô igtsal sell. 
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tie Mmwm %mm tmm m &mhimM 

fleli SB-i staif m Smt^M »«i| 

t$pm &t mil is .r-rc-irilefit ibs 

0f %m %r©itw« mil# . 

tkm of ftyfiMae^© m§ mmiimm 

m. BQumm oi witmgm.. im mm mi mttm kms Mm »€#• 

ffefts©. i«r®ly«o: m &€ le-gmmB awi as g^mn -

rexr&b hmmrn^., «€ w.f& 

imMMMm ms 

mppMmi t« %&« «sf# gmm m- tii®. gfrnm. m&mm 

m »4ic mm mmi m tli® 

ii#s« i»© symrnm Qi 8sa«tig»«t s«» w#i is s wteti®# 

S«sw«s.,, mm &Bi oQtt©B# i'lmtm imlXm tQlXmtmg @#wf#s» 

mmm witt, & a#*#*, 

lielis i*ia «i tfe# mmMm i®i 

aitreg#® ®tat» ̂ ef »@t.I mm 

isrliif Ike ttfg- jr^fstlsa, 

Aj.e f#tefotfif of s#il 

aal ea tli# ©f 

ffoimiitti, imi i*%%r ©f %h» 

0«il» mm im mnSm^Mm' wim m tstmMtsim staif mm-

mitmrn ^ ©I vmwim mB 
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W the trlmgXQ ajsteia, o« the eoanosill.ea of 

sojfe&SB mi Be-ei-» fii© a.s# &t %be m&iimm acie-r tli® 

three s^stea® of Diaoag«®i3%| ll) the of 

tfe# Q.mp as a gmm mmum̂  iB) the termlBg ©f Vm w&tmm 

hm  ̂ after t&« mmi lad hmn reaowa*. act tfbe tiiMl-sg 

©.f the sttt'b'ble, allow®!, the s.t.aijr o..f tli© oorilB#i effeet 

of feytli-izers asi resifitita ©.a tli© ©•rgtiii.le. -©att̂ ip asi 

th.@ pH. of tiie soil* 

Xi©lt.3 of st®i sed im^ v&m obtaiuea fm Mm parloi 

19&e t© |,n0lasiye.» $lie seed were asalf-sei. Mr 

nitrogen m& oil finri-ug ^ tli© p#.rloi X9&§ to^ I'SM* a® 

foliowieg 0ompos®8t« of the h&y w&m ietei-MB©! iarlng 

a  fo t t 3 e - f © a r  p . © r l . s i i  R i t r o g e o , .  i Z )  

.anli;^irii®;» i3-.| fotassiiM -{4) oaloiajn- ox:lA@..| 

aoliibl,e aali., BgOg.,.. smlptor.j  ̂ m§. oxii# 

wef® ietsroloeft iarlng e. tb^efi-fear perioi. 

Siiesd staiies bai*© pro¥lt@i loforaatioH regar-ilmf 

mom% fariiaaeatsi proileas aa.Be0.i.,st#a "aith. m 

progrsa • for %im .aa»t« 
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Mf $mm 

it) .k'h&rmn^ S"., aei Jm #• i« 
fftsetto® a«id tb® mm4. ©f iij», 

titMl. UmihQWi>k* Tljisa'iir* 35} MS-SiS; 
401-41f» itm. C»©t« «»» ISSiL-
CwJ-lijiCwil $S%lQl0 coi iiStXiJ . 

tfl liaes.^ J* -4* ef la 
m%M tfe# mt ©xlistldtt iw^i# i?«m5r« tM* 
m§m Qhm» ^Ual* Sa» Eff-gfS* 19M. 

13} Aibrtoiit^ H, i» fia f-aasMm ai' is iMm 
of imr* !»*. 

-|;roij. l§iS.. Ifll., 

f-i l  ^ « . 3ai0im asi 
liofi Is tMm §mwm'm& ®t m^mmm 
I oar. A»r. ^©0* ?f3*»so&» ItSi* 

•»si iiiis&i# 1* H* im tfes eoa-
plliloii «# a® 
t# t&eir IS# as a firasa «Bi»f.. .i§i, 

.TOi* 

> »i -«# M# Ht%i'©fes ft»-ti#« fef 
ms'vQ'j^Gm «.s inilmm^^ ^xib.'j.mge%l3M mMlwrn, 
Sraes# 3irt ^Qim* M-

wm^ 

(fi F* mm^ « » 
fa#t«r is ieg^^ ^ii I I 
2.SII-3.43. IS3S* 

til Alms^^ «!• s»i li» a. stai^ o£ 
tii0 im£Xm^m€ &£ #rga»te 
h0lai%" 3&pa«itj' ©f a 3ii^-i#« s#ll.» ^sur# 
.^r« M? ISIt# 

<fi Urn ws4 M» <5. fit# 
fiitrOi£@» ratio i» relatioK t© ^il oJiMsifS.-
#iitiW. 4©il Ifi4. 

iiOl »»ft;i»:t:. Mm M» -M 

^0ur. .Smmrn & 3m»m^ ttl©# 
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(111 A» I»» Slid Srfeafis.j L. ii, A. ©oupw^atiT# 
stei:^ ©f &mmi ssi, s©.l«tio« cuittir#t &i l^r-
tais mh%m%*- Jmm* Jour, iiot, 10; 18-Sl. Ifi®,. 

(li) Bartholoms®, B* I*, ani .^ansaen, Q, luxury eo»» 
sumption #f petaaaiaii plaBta arid its slgnifl-
oaHOe* ^mw» Aia«r. See* IgroH, _|li ?&l-?6i» ltB9.» 

•( IS.) Barer.,. !• B. fhe ©ffect of org.aBla matter afo® 
s@vc-ral phyaioal properties of soils, iom* 

Joe, AgroK. 703-708. 1930» 

<141 Bear, m\ 3, i'be fertiliser triaogl#,. lui. Bog# 
Oneau Z6Z-&&&, 1929, 

tlS) 1«11. 0, B, Eate of deeoap-oait-ion of orgsai# 
laattsr is Horfolk sanfi as mtsstirei tli© for** 
mation of carbon uioxia© .ana nitrates, Jowr# 
^r, l^s, 717-730. ISSS, 

il6) Blaael, A.,, fh® ofemtosl GQmpmltLm of le* 
lark s#ils.. NX. (Cameljl) Agr.. l^t., dta. Bal.. Ii3., IfSO. 

(If) Blair, i. arifl irincc, i, I'he irij.luenee of 
heav3? afplicationti oi ai-f organic matter on erop 
^•ields oc the nitrate eontent ox tlie soil, 
^eil .del,, m-, £81-£88, IfSS* 

il®^- ' « fb.® iKiluenQ® of piiospbstea 
Q« til® pbosjsnorie mlH coiat^iit ©f tii® fla«l. 
^©•ur. ikgr, ilea* §f©*590, lilt# 

^l^i ^ ., luflasii## of org^nle ^tt@r 
©a erof ^ielcJ and on Garl>on-riitroji'©i3 r t.io aoi 
sitrat® formation in tiie aoll. isoil >^oi, SS: 
i.O#-tlt* 19SS, 

iMQ) Bottoal®^,, B, 11« grO'Wilt o.f itasa plant® is 
• mlRtrai m latioBS m& is 'ttoelr uataral ia@ilma.» 

Am., Bet... «6-'2©a, 19.20» 

^®1) • ©ffftot .of organio matter on tiie 
" 'fc;row^ of mrio.tis iratsr plants to aultare 

solatioa. .Ann. l©.t» Sji. SS3-»S66, 1920, 
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est) Browo, B. aad -ski»«©«•* 3* J. 4n Irrrsstl-
gatlon &t tbe oaaa«s of ira^latioi! iu,, soli f«r-» 
tlllty as affficted by l-aag ©ontinuefi as© of 
ftrtlllaers. Penn. iigr, 3jC|st, sita, Auc, %%• 
^6~u8, 1908» (iiixpt. =jta, iiec. 21: B17, IfOf-
If 10),. (UrlglEial 4i3:ti^le. act, a^ea)# 

iM): Brows, P. i2» -iod f» E, fli©. lBila®aQ;@ of 
some <3013110® haaias-forr,;ing materials of aarron 
ana Di wifi® nltirogen-oarbon r.^tio on iact«rlal 

4011 >JOi, 1; 49-75. 

an<i J*2;esl..,, A, k. i'fa© aolar of solla 
in relation to organic matter coBtont. la, Igr* 
^xpt. ita. i«8. iiul. 75; g7a-SOO. 1932. 

{SS) iiurr©il» B», 0, Effect ef certain iefiai#a0l#a os 
nitroee« laetabollasj of plants* lot# SBj 
020-328. 1926. "*** 

fE6)  Carr ,  R,  H» 1B the humus contont of tho soil m 
guide to fertilit;^? 4oil <^01. S; 515-5S4# IfJLf. 

|g?) Olaxfe.., If. A* mm i iollor, .rfi» "Auximoneg^ a»a 
til# growth of tho green plsst* 'ioil -jQi» l?j 
lis-ita. , 

^ ^ » tb# stliaulation of iaana 
in&Jor fey orgaBio miliar ateril® ani bow*-
sterile oo'isiltloos.. ii€il Ml» il:.i ItSl, 

iW) Soo&efalr.^, B. 4, 3he rol® of plioaphoras lii the 
metal3oll.0» of plant®, iatr. Joar. JBot# 
&8.t-§9f* itm. 

is© J 0#Hieoti/' E. G. ana Sotin, E, ®ff@et of straw 
o« plant growth. i,% Y, {Uesefal Igr, ,Sxpt. iita*. 
t#oh. Bal. ja4: S-Sfi. 1925. 

iSl) Q&mmr^ .iioil aoiiity m af.f®ot©4 'by aois-
turo ooGflitiona oi tli© ©ell. <Ioar. 4gr. a«s, 

S21-SS9. 1916. 

iM} Sonrsa» J., aome oaaws ox tiie injurious aft©!-
effects of aorgbuma aoi suggested remedies. 
(Joar* ^«r» »iO0» Agmm* 19j 1091»llli, 192?# 
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tr®i« pftt#s$ls4« .»Bi l®«l:irtA©a 
s,f iitetti t& #»#i» im. ^ 
%is# &£ satrl^ 
plm%9* Mwm* «i 0#«f* ^li 
l.6Mf4». Jim • 

^ Mrnm ^1^. !:»»• 
p» «if • 

. »i ii;i:»% J'.» §#r»|.isti©» feet^i&eB 
mlmtwmmtim ssri#® «i «tisti#» pot@ctl»ls 
mi plm% mA sMssl iwlrl.tt#®# Mi 

©f mA 

#f Mi. 
imQ» 

I: St I a. dirgMle .|» 
is«#* im^rn imsrn *««;.-

1^1 &• feiis&er|l.#. 4#, J.»f!««»&# ®f 
%esf'«mta» ««- tte© asll## 
^&a3P» IfiiisB OfcSii# sm* Mt 

^ w» laMfinsi 
ll®-| 

i4t) «* £• Ifc# a£ #SB®ri2f 
lapos til# fslsli#! #f e0ll tai«r»-@rga«i.^» 

1# ssliiile imM* M* S« %Jr. 
Bai, !!&• ms# 

|4§|  IJaiiB% i» 0« km mM%S*m "fe 
tl# sfc.s©t^tl#ii #f fcs«®@ %f fifties* Sil^tilift 
£{ »ii# 

(411 S«» &• IslMar, 
.4 i«fl«,J.®»f ift %-fe# .irBS.I#««. of ©attlii* 
iiitii;;.* jig*'. Sai,: .#ii'.|. 4*^« ltS&» 

f4t| Sts#»©ei«r,. t.. i%® t®*i@ siBi mat«t©®tstt« 
»%l©|} ©f »«€»:©» ti»» dt#» 
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