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TABU 

$• ^potMMiiun in toytMMBUi on Timioa oXagr 

lorn diffawnt liaw, ̂ hnijhonWf potMwiia# «4 

ma^iiun 3#f«Xa* •••••••••»•••••••• 

10* BBrcvatftgB of ptodstooJTUi in n^ftoeana on I^kring iillf 

lorn at diff«r«nt Xin** phwphoruB. «b4 

WI0BMMiUBI XewXt* »•••♦••••••••»*«•• W 
IX* F«rMniae> of pho«|diiaras in MvlMiaM <« Tuoioa oXiy 

Xow at dlffamit Xlaw, pisMiiMruo* potaaolum. and 

iaroXs. 

X2* 

'If. 

Cation oontonta of ooyliaaBUi oagprotM^ in BXllloqul-r-
•Xonto pop 100 grflBW of pXoat MtorlaX on Ini^ac 
olXt XooBi at difforont ^loophoruo, potaooiWi «d 

i8«goe|d.w XofoXa (Ippoapootipo of Xiao troabaonta)* « 
Gitt&on oontonta of aoyboona taqproMod la niXXioquiT* 

$t 

•Xanta par 100 gnm of pXoat aatarlaX on Inrlng 
alXt loan at lisa 2 ton Xina Xaaal and ^dfforant 

X4« 

]^e$AMMPua» potaaaiun tad aaiptiotltM lavaXt* • • • ♦ • 
Cation oontonta of aoyboaaui oaproaaod in miXXioqvdT-

aXanta par XOO grata of plant aateiriaX on lorisc 
aiXt loan at tha 4 ton Xlan XoaaX and diffarent 

W 

pboapluMPai* pataiHiiw# aod nasMaiun XavaXa* • » • • • 84 
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CSAPTBR 1 

XHrnODUCTIOV 

R»e«Bt d»volopsM»itt in titu» field of eg^ieultural Mi«noe« has 

helped in underetending meny of Idie eoil fertility problem. Soil 

fertility ̂ robleoui ere not ooneeroed with one or two iateraotiag feetore 

but conoerned with mmy. The living plant ie a omplex oyetew that 

responds eooctlnually to the envircajmiital eondltlone. The soil in idiieh 

the plant grows is a heterogmous mdium and plants respond by effeoting 

a sort of pi^siologioal integration of the Tsrioua factors oonooraed 

with growth. The specifio study on the nutritional requiramnt for a 

particular crop depente mainly on the speoies* te ihi^ the orop belonga 

nd the nutriticmal status of the soil. 

The s^bem-^a legaMe—has assumd 0NMKt iaportsnce in reoeut 

y0mi>0 1)000)100 0f its varied usefulness and offers far reaohing peaei* 

bilitiaa in the a^rieulture ef the future. The preblaai of raiaing the 

soybeea yields is r»t simple beeause it ie a plsnt ef i^^ect ganetie 
sK>r]^logioal divarsity. It varies in toi^t from lees than a foot te 

■ere si* feet and in habit ef grewth from stiffly ereot to prostrate* 
seed varies greatly in else* shape* oolor end in ite ohmieal oob?» 

position. Because of ite diatinet and variihle growth eharaoteristios* 
resesroh workers are heading towards solving som of the perplexing 
problSBM of soytMsen nutrition. 

Becauae «f the fast that the proper nutrition requirment for 

diffscrant wc^s variee with the fertility status ef soil* a elosa study 



t 

tor a partieulw carap is raquirad* Ja prdnr to eontrol tlui oatlroaaaMntal 

fMt«ro* othMT thso ttui en* being atudled^ a eontrolled etu^y- le required. 

So aeow^Udb idde^praoMt m*aado wder fftmabom* oonditloao. 

Zba proMttt otudgr tnui made la wdor to detwrnlao tfae effeot of 

different ratee of line* pbo§tbmrvm, potaoolw* and aaipweim applloafcifla 

en tto oeybow yield and nutrieat uptake of ealeim» plieephorue* potaeeiwu 

mmd wmffonAvm m too diffmrint eoil typea by aoybeana* Too aoila uaed 

for Idle attkdy oore funiea eldy leoa aad Loring ailt loaa. Ibeae aoila 

ooeur ia the aroaa idiere aofimm» are ̂ rooa la feaaeaaee. 



 

CEAFZBK ZZ 

BXfZBf OF LXS^jaORB 

VuBMKTOvui fffeuddbM UQidiMr ippMohouso* M( w*!! tti /1®14 

eoKuSltiosui* htcfo be«n and v baiag auida in Twrlaaa j^rts of iiio 

vorXd to larostigato tho offeot of liming m iiio ylold aad iqptafeo 

of aoj«r nutrieixto for difforaot oropo. to thio rorlow# only HM 

portixkwrt litorofcuro oonoosvod Mth tlM ontojoot uador otudy boa boan 

daalt «!-&• 

ALbraoht (l) raportod that ttoa nonaal growtli of aagftMBia ti 

eoDitrolled by tbo qtuootity of amillablo oaleiiu and not \iy tha hydro-

gwi ion ooooasrfcratioa. WLIdh lo* t\a«plioa of oaloitn par plant 

aodxilaticn oaa not poaalblo ai^ hif^ a^pUoo both groarth 

mA nodulation reaultod* Thua ha aaefcaaiJtod tha fwietion of oaleim 

tm a nutriant in ttoa g^emth of lagtaaaa aa to its aot of nutrlaat 

oaloliaa itoieh naaoa to ba naadad muf than other alanenta far ̂ roath 

and normal drvalopmaiat of lagmsna and not to iha soil roaetion* 

ThoB ha alueidatad tha ralo of ealoium in laguaaa. Bonar (8) atndlad 

tha ralation of total oaleim mipply and tha de^eo of aaturation 

of a oolloidal ©lay by ealeima to tha grovth« nodulatioa* ni-tarogan 

fixation* md oaloim ab3orpti<m maro ineraaaad mith high^ oalcim 

loaala. Iha groath aaad nitregan fialng aotiritloa of lagoaaa aro 

eloaaly rolatod to tho oaloivaa j^aant in tha plant» Moaar (IS) oon-
oludad that m Inoraaaa in tha oaleim »apply inoraaaoa f^adaaUy lha 

nuiniHTlT-itlffin of tha elaawat in aoyboana roaohing tha nwcimw ahara 



Il 

tm adllioquiTftlmtt p«r 100 g# of aoU wmto ■uppliod At 6.0-6.6* 

Umi m^Biooiw ooirtoiat of iSbm or(^ !••• aogrboaaa# lospodoio# oad 

InoroMod proportiomcfeoly to the ealoita m^pliod ift nutrient eolutlon 

wA oi^poorod to to direotly oerrelatikl oit3i IdM ooleitxa eeetanrt of tto 

crop. Fi2rtbor ho roportod that phoephoruo ooBooortrotion in pUnto 

gradually laoreaaod oildi oaloiua atiq^ply- and Maxia^m aobilisation oooiarrod 

at tfao nffiro aoid xaluaa. Soybema, loapedosa* and aor^ua ginro Hbm 

wtedmam iiiiiiiiiiiiti at Inn of potaaaitn fcur tho hl^tar ealeiua inoroownta 

a^pXiod obtaining iim hic^at oonoiSKtrotlan for tan aillio^TOlaiitB 

par 100 gmaa of aoll* traolnant at pB 6.0~6«8* Sadtli and Baatar (21) 
r^ortod tiiob lining an aoid Putnna ailt loan idiich ia loo in oalolun 

fallod to inoroaao tlio oaleiua ecntant of aoyboana but produoad a 

etpilfloaat inoroaao In tfca nitrogen «d phoaphorua eeutaat* Haaqpton* 

at al* { 7 ) anpluuiliod tbo rolo of caleitxa and potaaaiua in nitrogm 

fixation at hi,^ lerola of potaaaitnu Ho ftartfaar roportod idiat oaloiua 

iaarMUMd Mgnaaiua iqptalBO and furthor potaaaiw additiona 

deoreaaod na^walua vqptika. Forguaon end dlbro^ (6) roportod that 
tiio oq^ioatdon of potaaaiun to tho elay coUoida laoroaaod tba nitrogen 
fixation* offioleooy of phoaphorua tgitaka* and dooroaM»d tto abaction 

of aoMpMNiitn in young aoyboan plagota. CarolTW (4) in hia aaqparianct en 
lorfolk aaady lorn oonelieiod -titat potaaaiua uptaiea ona dooraaaod by 

lining* obaroaa an isaoroaaod iqpplication of potaaaitai iiuroaaod Umi 

potaaaiua \:^idea by ac^^boena* Haaqptan and Albraoiit (7) roportod 'Wwct 
tho ooaoantration of potaaaiua in plant natorial dmnd a direct 

ralaticn to ilM iRMunt of potaaalxn ai^pliad and tbo total guantily of 
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la plas^tknm W9m daftandaad th* potaMlw 

la tha foil and It wm itengod littla by a ealalw laval* Saad 

and York(U)hana eonoludod that Umi potacalua uptako by Idia w^ybaan 

plttt la tba luna trm.tha wfarUlisad toil aa trm tha fartiUsad 

aoll aad vary Uttla diffaranaa baa baaa notiead in Hia abaorption of 

pataaaitai ondMr hi^ potaaalm lavala idiara fartiXlaar haa baan appllad* 

fkan thaaa raaulta it mm alia aaan that ttia aptake irf pataaaiua fraa 

tha aoii aoureaa daoraaaad tha naoimt af afwdiawgnhla pataaaixn la tha 

fmrtiXlaad aoU to an aoctant alaoit aa eraat aa tha wfertlXiaad saiX. 

kaalatlra and Co-^porkara (11) htem obaaraad that liniag an aoid 

•ail Inoraaaad tha apftahi of petaaaitai by planta ifcioh raaultad la-

dSraatly by^avypraaalta affaot on tha laadilag of potaa«iua» donay 

«ad iyraa (d)ham naphaaisad tha potaaaixm aaturotiaBi af iha ooil «d 

iha oonplaBontary iona, aa tha taa nala faotara that lafluaaoa pataaaiua 

vqptaka by planta. 

fbaolk (ttd Bradfiald (16) oonduotad aa axparinent on Iha affaot 

of ealeiua »a«MBim an aoll potaaaiua md ita upt^ by planta. 

1!kiy raportad that an inaraaaa In^dagraa af aalaiun aaturatlaa af 

alay fafara tha ihaarptian af pataaaim fraa salution «d ita neutral 

aalta* Jha Influanaa af na0aa<^ua an tho oloy ayan tha abaorptian af 

potaaaiun fran potaaaian ahlMrida la alTBllar ta that af aaleiua. Hidar 

idinra addition of Una ta an aoid toil omLtidning neutral 

aalta i^jraalaibly laaaraaaaa tha caleiua ooncMwatratlon aid daeraasaa 

potaMitaa aaneanitration. fiia a^^ppraeaita affaata of llow ia induoad 

prlaarily by oaloiua-pataaalUB iataraetiana initiatad ia tha aoil. 



'Qanf tli® ftate tfcat M>derate applioatiosrui of 11» to m ooiA ioH ia 

nm oTnonot of mutraX •oa.to i^uXd htam eoga^arfltiToly littlo offlMrt oa 

ta* ei/E rmticMi iM^ooU aolijttfltt. la Bvuh a eaoe, tiio al>»Qrptioa 
Qf potaseloa ly tho pX«Bt« i^uld rmudn uaaffootod or amsr ha iiusroaaod 

tlio addittm of Xiao* 

Welch «sd HoXoen (24) ia m oaporXawt «» oaXoioa md aasaoilm 

ro^ulrwBKtfl of BoybBmm f»mA HiMt tbo oaXeitXo Xiao looroMod tiw 

yleXds of ooytomo* Tb» flrot laoroaottt aao gooorolly •uffieioat. Thia 

i<oooXtod ia oaXoitm oatoratinui of X®# 5X» «ad 87 porooat ia ̂ ydo, Graioa# 

oad aorios roapoetdTOXy. fbwro «aa mm iadieatLoa* howiwr, 

that a hi^MHT baao aaturattm ma roquirod wiHh doXonttle Xiaoatmo and 

iMa ma eXoaoXy roXatod ta tho oaXatua at^pXy. TioXd laeroaaoa mro 

dbtoiaed frm aa^aim aaXfato ia tho troataaat ineXudlag tho rato 

of oaXoiun* eeaaoXudod tiut tho aouaoat of oaXoiua a^pXied ia 

iapwtaat and o^hoaa yloXda am rathar oXoaoly roXatod to tho dogroo 

of oaXoim aaturatioo rogardXoM of tho aeuroo* 

lObh* OhXrosea md Baabaf (8i) oonduatod aa oaqparimnt to ato^ 

•too offoct of mgDoaiiaa tipon tho gro«th« {luMitortta Aaorptim and 

trexaXoeatdOB, aad oatioa ooatont «C aoyboaa pXaata* Ita dbooaeo during 

tho oorXior groo^ atagaa ma smsoo offootioa than in Xato porioda* 

fho meioalm dofioiaBt pXaata owro fomd to oontain a hi^r poroant 

of pheaphorua ia tho mgatatlm orgma and a Xomr poreantago ia tho 
eoodUi than tho nonaaX pXmt* 3!ho eadaaioa of aagaoaim ftm tho 

Bttbrimt aoXtxtioa rosoXtad ia aa iaoroaao ia poromt of phoophorut, 

potoaaim* aayd oaloim ia tho aaturo aoyham pXanto. fhoy aXao fomd 
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MotMuXaticm ot pbos|iior«ui» potMslm# maA 

la gwwrtli «ad pboipikonMi mU potawlw la partioulwr# wwr# 

ilin)i1>i<l p«P «b1% dfy wtAi^ l>y tl«i SMiastlua lia^lalMi't pXaa^ 

-tiimi 1:^^plmAm h««iag raMitvd adniMAa fuaatltiea of momoIxm. 

moyogs* (14)la hl« rvtiM otatos lliafc the hi# rato of #o»phorua 

applieatioaa to aoiybooBO xaxdor adeqxwte oaloiia ox^ply *djr r»»*^t la 

looklag 19 tiio oddod phoo^ortis roooltlag in a dooroaoo la tho grain 

yield. iMtctt md Oovie (10) otudled tho offooto of lialag too 

etroagly aeld Biflo poat toils on tho growth tad abeorption of toil 

oad fortilitor photphomt fiold boeoo# It eat otooooood that the 

dry ooi#t of fiold booat wui aarkodly laoroaeod ty lla* opi^ootloBe 

op to 12 ttna otf otleixm otrhooato por otaro. It oat fxarHMor aotod 

-tflMEt llaiag had a doprottiag offoot oa tho phot#orut owxtsot of ploate 

w%M attributed to a dooroaoo in Iho proportion of HyPO^" to HPO4" 

ifliM la tho ooil solution. 

Foartea (16) la hit roeoat rerleir etatot that llnlBg aeld toilt 

had a htnofioial offoot on tho nfeilitatloa of|hot#orut hgr plaatt both 

froa fertiliser {hoophorut at "atll at fron the aatise Mil tx^nply* 



namm,mlasam 

2a tMi itpiitlwmt, Timlea ologr lotea. «ad Lorixis olXt loam ww® 

1*» soils uMd* Ths ohasdosl elManurtsrlBtles of tboso soils are gima 

l» fiOile 1* The •»<»<*£ estorial used tms ealeitaa hgrdroxide. Ihei^iMMras* 

potassim* aad BagwsiuB sere applied la the fom of MM^ealeloa 

^SPhsie* petassim aulfste* aad ae^iesiuB sulfate# roii>eetiTe]or* The 

treeted soils eere plaeed ia plastlo lined lo« 10 eaas Msl scgrbeeoa 

eere pleated* Oetaila of -t^ irooedtare folloeed for tbe sreonheuse 

and for the laboratory studies ore giwn below separately* 

A» (hreenhouse Biqperiaeat 

Xhree rates of line* aad twslre eoehinations of phosphorus, 

petassiua, aad Mieesiisa were used ia thia eximriBisaat ia a fsotorial 
desiga with three replleatioae en beldi the aoila. Details abeut the 

treahssnte are giwan ia Tables Z tfaroui^ 9* The soil requlrsd for the 

three replloalse e«s and the fertiliser materials wsre miaad ia a sell 

blsadar fisw miautes* lhaa this thereu^Oy aiasd soil was dieidad 

equally i'ibwe the three oaas* Baeh eaa held 3*2 kg* of ofwa'*dry soil* 
dhout 8-10 soybean aeoda were planted in ea^ earn an Saeasher 18, 

I960* Two di^o prior to eaeding one watering with da«Blnornlisod wabor 

ms to all oaao. On the di^r «f eeeding, tad thereafter, dwstw 

eralised water was added in order to welwtetw the aoisture ef the ooil 

at epproxiaately the field eopacity• Aftir a week, the atnd was 
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CHAPm 17 

S88QUCS 

A* ruu 

Tb» at«rae» jflalds of offtBHiry P«r «« wiou» lino* 

phoBpfaorua* potaaiiw taaA tro«t»«rta of tlM tm aoHi w 

prosontod in fi&Xoa 2 <nd 3. flm Mrlglaal d«fea woro aidijMtod to 

statiotiooX oaaXyaio •• ©tttXiood hy Snodoomr (22)* 

Tfaoro is m aarIo»d difforoxtoo In tho ylold batnooa tho too soils 

ttd la yield respeoao to llao spplioatioiis. Tb» kL^st smrago yields 

of 9»10 Graas per oea aa*d 6*44 gr«ss per osa wwre obtained st the few 

tons rate en Zuaiea olnsr loam md LoHne silt Imm,rei^eetiYely. 

The lomst cneraGO yields of 8«26 cmss per oon sad 6.48 cms per om 

nere recorded on both the soils at the six ten line rets. 

Spplioation of 80 pounds of I^Og only on TmLoa eloy losn nuA 

Loring sUt losn did not gite st®*ifioaat differsnoes in the yields 

orer the unfertilised trestnsnt. The yields for thewi too treatnents 

vere 8.68 and 8.60 gtrntm per oaa en TtasdLea olsy lona and 6.67 end 6.88 

graras per oaa for Loring silt lean respeetiYoly. Application of 120 

povuds of PjOg gate a aieaifioint difforeneo oner tho no fortilisor 

troatneat only on Iworiag silt Ions* &o yield tsIxios were 6*18 sad 

6.22 respooldroly. 

On both tho soils signi^ow* difforeaoos nwro aot 

obtained for the application of 60 pounds of S^O slono otrer tho no 

potassiw troataasat. Tho yields reeorded for -^so two trostssnts 

• v! • 
Jt. Ss 



 

 

u 

T«bl« 2.—>Af«rag0 yi«ld of aoiylMMaw «o Loriag silt Xom tik 
difforont 11bb« pho«]^orus> potMOluoM «ad aAgaofiuo laroZt* 

MeansSt8> laraatofficita Idsia traateaenta 

P t 6 tsna/aora mwaH M 

giraaa/oaaa grama/eaa ^rau/aan 
1 

X 0 0 0 4*^ 3.00 6.08 6.22 

8 60 0 0!S.6X 6.09 9»e9 6.or 

^ 9 0 60 0 6.X6 6.2X 4.49 6.86 

4 0 0 50 6.60 6.86 4.69 6.6X 

• 60 60 0 6.86 6.X7 4.66 6.36 
I 

• 60 0 60 .6.86. M*U 6.24 6.76 

T 60 60 80 6i4Slf •«6X 6.X0 

• X20 0 0 6.99 6.68 6.96 6.X8 
(» 

9 X80 60 0 5.99 6.49 6.88 6.26 

6.77 6.68XO X20 0 60 6.98 6.ax 

w X80 120 0 6.68 6.9r 6.89 6.76 

X8 m m 60 6.06 7.X6 6.86 6.64 

Maaaa 6.86 6*44 6.46 

Jf, 9« for Limei 
perooat lofoXt 0*88 

99 poTMot loirolt O.SO 

Biosphorusy potMOiim and SMpMHiimf 
95 poreoot lovoli 0«76 
99 pereont lovelt 1«00 

Uaw X piioipluHrao* pota«ilt»« and naswiiuat 
96 p«r<mt lan«lt l«Sd 
99 paraant Xa«vaXt 1»7? 



IS 

fiibtla ici«r«g» yl«2.4l «f «ina»»dr3r MgrlMian« m,Tuaiea eltv Xoaa ttfe 
diffatwit Um»t ]^aEb«nui« petiuialtta* and aMt£9«si«n l«7«ls. 

'T ""t 8 teoa/aara 

fgnm»/om 
4 toqu/aoro 
(praoM/aaa 

6 toEUi/oara 
g^ma/oaa 

llaaas 

ATarasx 

1 0 0 0 0*64 9.14 8.2S 8*60 

8 80 0 0 8.00 8»» 8*41 l»6l 

8 0 80 0 6*06 9*66 8*91 8*90 

4 0 0 50 8.66 8.10 8.80 6*84 

6 80 80 0 9.01 8.89 6.98 8*29 

i 80 0 •0 8«96 8*84 7.92 8*60 

f 80 80 60 i»7r 9.29 7*68 8.64 

8 ito 0 0 8*80 0«40 8*76 9.17 

9 xto 80 0 8*78 8*86 8.08 8*68 

10 120 0 60 8.70 8*99 8*60 8*79 

XX xto ISO 0 9.97 9.57 9.4S 9*69 

It m 120 60 9.24 8.89 7*61 8*44 

8.08 9.10 8*28 

h* 8. B» far lAaai 
parofint laraXt 

89 paroent laaaXt 
0«5a 
0*60 

BtMfpbmpmt potaaalwa aaad aagaaaium 
96 paraant Xa-vaX> 0.78 
99 parawti la-vaXt X.OO 

I4aM X phaafihorttff* potaaaluiu aad na|^8luBi.t 
96 paroaat laaaXt X.94 
99 paroaat XairaXt X.77 



 

 

 

 

 

u 

vMTtt 8*9S nstd 8.60 gtwm ptat 9m tor tmlo9 oli^ loan aa^ 6»26 and 

S.82 graau p«r om tor Isrixtg ailt loan* 

to Lorlag aiU loan ai^dfioanfc dlfforoneo# wro fotMd %§amm 

iSIm iawAmmim* fi» troaiaant 120 powida of JP^Oq flui 80 souods of X; 

XgO and 80 fwiBto of ooto and l^O. nad yloldo rooordod onro 6«28 
nod i»f8 grano pw em roopootivoly# to Toaioo olagr loin for iSm mm 

tsnatooato dlj^oroaoo «M «nuii9*^>flotofe« 

ippUeatien of 120 potndt ooeli of PgO^ and gme olfpif* 

1o«b8 Ineroaaoa in tin y&olda on Xvsoioa olagr loan ovor Hw troatowO 

120 potoda of PgOg along oiiai 60 pomds of IgO« yiolda rooordod 
for tbo troaHaanta aantionad wutm 9.^ and 8.66 grans per ean reepeo* 

tdmly* But on Lorlag silt loam for too Mno troatsnmts difforauooi 

unro Ttiwlc**^ too yioldo for too troatnoato 'WMfo 6.T6 and 6.28 

grnu par oaa roapootiwly. m^Oy aigoifioaat dUforsnoos in yiolda 

noro obtalaod for 320 potanto oato of Pg<^ and SgO ooar too trattnoot 80 

powda of oachi ̂ 2®6 on both too soila* fho yiolda for too 
trontoanto uora 9.89 wd 8.29 gmaa por oan for Tmioa eliy 

lom aad 6.76 and 6*18 grana par oan for loriag ailt loaiN 

to fwdoa olay lona no algaifloaBt ylold rosponooa awo abtaiiiod 

for thi ag»pUoatl«tt^120 pouada of PgOg pluo 80 powda of Kg omr 80 

penato of PgOg plwa 80 pounds of Kg* Tho valuaa unro 8*79 and 8*80. 
to Lroiag ailt loan too difforoneo in tho yields for tBo sano trea*» 

w8e uoro aticbiatically aigainoaact. Tho valuoa uoro 6.82 aad 6.78 

roapootiToly* 

to Lorlag ailt loaiB* aiffdfioant iaomio la too yioM hm 



u 

obMHTitd to tho tjpfliectioa of IZQ powdi oooli of and 1^0 

pluo W pouado of 1^; ortr tiio trootawot 60 potaido mttih of «aA 

KgO pluo 60 poundo of Hg* Sho yioldo rooordod wuro 6*64 and 6.XS 

fftmm par on roopeetlaoXy* ^tho dlffaranooa found ooro atatiatloally 

noiiai^iiflOiut, Tb» roauXta obtalaod ooro $.64 gtmrn por oan vith 60 

pemda of Kg aod $.]» gewm p«r oan oitlunit 60 pound! of ifg vltb «io 

hl^UMit raclNNl of PgO^ and E^O for tunloo oXaor loan and 6.16 and 6.86 

for Xoring Hit Ion roopootinay. (kx Tunloo olay loan difforanooo 

nero neaalgoiflont idioroM on iiorlng alLt lean diffor«w>oo onra 

oigolfiont. 

dpplioatloa of 60 pooodo of Mg ot tlio hl^r rato of PgOg aod 

E^O o doprooaiag offoot cat yiold. Tho yiel<ki noro 6.76 udLtfaout Mg 
on Xn-iag tilt Ion «d 6«64 udth Mg nod 9.88 and 8.44 for iSb» oaao 

troatnnt oa Tuaioo olay Ion. Diooo diffnonooo mro oli^fioaBt on 

Ttmioa elay Ion but oaro aonstpBifloant m Idnriog eilt loon 

$m Hmral Coo^til^bni 

Calolna 

fbo ounnry of oaloiun ontont (npraaaod la pofontaga) of tba 

ooybon plnta for difforant traatnanta of 11mi« phoaptorua« potaaain* 

aod nagpoain ia ia fablot 4 and 6. 

!fbaro aaa a aigaifioaat inraaaa ia paroaat oaloiua oontant of 

aoylMNttui for an iaomaa ia Una rataa tar Z» 4# aad 6 tana par mrm 

m both tlm ioila. lha umluae nro 2.(MI» 2.10* and 2.28 pomnt for 

Tunloo ©lay Ion aad l.97» 2.08# aad 2*88 paranat for Loriag ailt Ion. 



u 

fd»le of ottloliai Ib o^^tuji en torizig oili loin n# 
differont 11bo« plwsphonui, potMOiw# moA awpiosiun lorols. 

8ta> troKtoBntii Lia» trofctaattite Sofow 

35 ?5 35 

I 0 0 0 1.89 1.96 2.21 2.02 

s 60 0 0 2,02 1,96 2.31 2.10 

i 0 60 0 6.24 1,96 2.24 2.U 

4 0 0 50 3,04 3.04 2.22 2.10 

i 60 60 0 1.97 2,10 2.22 2.10 

« 60 0 60 1.94 2.21 2.24 2.16 

f 90 60 60 1.91 2.28 2.80 2.16 

6 120 0 0 3,01 6,14 1.86 £.16 

9 120 60 0 1*86 3«18 8*81 2.10 

10 130 0 60 1.86 2.06 2.26 2.04 

11 120 120 0 6.07 2.14 2.26 2.16 

13 120 120 60 1,97 2.U 2.26 2.11 

Wtm 1.97 2.09 2.26 

Im 8. 8* fy tiaot 
9^ poromt Ifirrolt 0.018 
98 poroont lovolt 0*088 

Hu>0]^tovui^ pot«us0ii»i «od mogootiwi 
98 poroont lovQlt 0.040 
99 p«re«dBt lenrel* 0.05S 

IdiBO X phosi^orus# potassiuR* aad BiA|x»<>^vn* 
96 porooot lovtlt 0.070 
99 poreont l«v«lt 0,(^2 



If 

fi^i« S><*"*Beiroent«f» &t oaloium In on Tunioa olay lom Mt 
MtfBroat XiuiB» phosphorus, pot«Belta&« and amgaesiua lewla* 

3vb 'toeatnuoits Uma trefttaants BSasas 

P I 2 tons/aera 4 tcoMs/aora 6 tms/aara Araraga 

?5 9595 

0 9 0 1.88 2.21 2.40 2.161 

2.56 . 2.20t 60 0 0 2«01 2*25 
* 

2.28 2.14i 0 60 0 1.99 2.14 

0 9 50 1.98 2.22 2.31 2.174 

2.166 60 60 0 1.97 2.17 2.18 

6 60 0 50 1.85 2.12 2.26 2.07 

? 60 60 60 1.87 1.11 2.57 2.12 

2.041.97 2.518 220 0 0 1*66 

2.36 2.169 120 60 0 £.21 1.01 

20 120 0 60 2.27 2.01 2.24 2.16 

11 120 120 0 2.23 2.06 £.20 £.16 

120 60 2.24 2.07 2.21 2.1712 120 

2.10 2.28IfaiMsa. 2.05 

L. 3* D» tor idmi 
95 pwreant l«voXi 0.081 
99 pwroant levalt 0*035 

aoaplioanw, potaaaiwa and 
95 percaaat Xa-wlt 0.080 
99 paraanir latreli 0*096 

T.'inM* X phosphoruSi potassium# and 
95 psroent leneli 0*086 
90 peromt 0.XI6 
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ftbXe of Mcposim ici Mytentc oa I^iag olXt low at 
differ«at pkMipbMrvm» potaMim* voA MoUNilun Xorolc. 

Svdb troatawBta Uimi Troataflata 
f If -bma/aora 4 tom/aiora 6 tooa/aera knrxgft 

% % % % 

I 0 0 0 0.62 0.39 0.46 0.46 

s 80 0 0 0.40 0.38 0.47 0.42 

1 0 69 0 0.84 0.39 0.47 0.40 

4 0 0 50 0.32 0.44 0.5X 0.42 

• 60 60 0 0.89 0.# 0.47 0.4X 

« 60 9 60 0.39 0.84 o.ii 0.48 

T 60 60 80 0.4X 0.58 0.63 0.6X 

8 120 0 0 0.46 0.49 0.60 0.48 

9 X80 60 0 0.8X 0.46 0.66 0.6X 

10 120 0 GO 0.66 0.48 0.69 0.64 

XX X20 X20 0 0.64 o.« 0.49 0.48 

X2 120 X20 80 0.46 0.67 0.48 0.80 

Ifaaa 0.48 0.47 0.60 0.46 

li« S« D* for Liaot 
95~porie«t Xointli 0.0X8 
99 porofloat XeroXt 0.023 

Bioa^uarua* potuolm and magnosiuBi 
93 p«roaat XevoXt 0*036 
99 peroeat XoroXt 0.047 

Um X phosphorua* potaaaivn* «iiA aM^Maioai 
96 paraoat XaroXt 0.064 
99 paraant XavaXi 0.084 



21 

9«ible ia «a Tunlea olay 
dlfferoat XiiMt pho«phorua« potMslm* and iMgaaalua Xatvla* 

Siflj traatoMita—— „ I4aaa ■taraa'taenta' Ma«iajfcraraga 

% % % % 

I 0 0 0 0,49 0.49 0.68 0.60 

t @0 0 0 0.46 0.82 0,60 0.49 

i 0 60 0 0,^ 0.61 0.62 0.61 

4 0 9 60 0,6» ^*m 0.64 

6 60 60 0 0,68 0*49 6,l» 0.61 

6 60 0 60 0.67 0,68 0,68 0,86 

60 60 60 0.58 0,58 0,86 0.66 

9 120 0 0 0.68 0.88 0.64 0.88 

9 120 60 0 0,49 0.68 0,81 0.61 

10 120 0 •0 0*68 Q«li 0,66 0.64 

11 120 120 0 0*46 0,88 0,61 0,# 

12 120 120 60 0,62 0,60 0,67 0.8f 

lifan 0.61 0.68 0,64 0.88 

If* S*D« for Liaei 
96 poroent l«valt 0*016 
99 paroent lavalt 0.020 

Hioapharas* potaaaitim and aa^MBlxa* 
96 pareant laTali 0*(^8
99 paraent loTeli 0.067 

X phoapiiorua* potaaalvBi, and aipasiuBit
96 paraant laaali 0.064 
99 paraant laraXt 0.071 



«K 

0*48» 0.4C« and 0»«6 p«ro«afc m hutt&g iilt Imk fto" thi 

Mm ^ tbi diff«aria»M« b«tM»M tto Mluits 0.48 awl 0.46 

-wm aw>t 

On Tunioa eligr Xooa addition of SO potndo of X^O did not iMTMM 

tho p«a>o«nt oagnosXw unfertiltsod trootaoat* On Lioriag oiXt 

loon tbMro «m o oigoifioont doeroooo In tho p«ro«at M0Moim toot tho 

MM trM*MBte» Smi -foluos MTo 0.46 and 0*40 poroant aaeMaim. 

Addition of 9Q pomda of Xg. Uona inovoauwd tho v«nmi% Mpnaaim 

otor tiio MfortiiiMd broataeat* Taiuaa waro O.fiO and 0*64 on Tunioa 

olay loan* But on l«riiig silt Xoan thoro ana a aiffaifioaat daoMaaa 

for tfaa aaaa troataanta. frea 0«46 for tlw imfartiUaad troafawt to 

0.42 tor 60 pouada of Xg. iqpplioaidoEUi. 

On Xioring aiXt Xoaa hig^ aieoifioaat difforaaoaa aaro OOtaiaod 

frani Iba appXioation of X20 pouada of pXua 60 pouada of X^ abicfti 

iaeroaaod tlm poroasfe aaipioaiun aigaifioaat]^ ofM 60 pouada oaM of 

PgOj «id IjjO ffaa 0»a to O.a. AppXioation of XXO pounda oaah of PjjOj 
and XjjO dooroaaod aiflsifioaatly Ibo poroaat aa^MaiM fran 0*6X to 0.4S. 

On Tiodea oXa^ Xoaa no aigaifioaat difforMoa ana Ol»aoirood 

botooM iba troataont aith 60 pounda of pXua 80 petaida of 1^» and 

X20 pot»da of PgOg pXua 60 pomda of Xg. Sbo oaXuaa obtainod ooro 

0*66 «d 0.64. On ibo atbar liaad «iaro ana a ai^iifiemt ineroaM in 

tli» paroMt M^MoiM oontont for tfao anna troatwanta on Uring aiXt 

Xoan nith raluea of 0.48 and 0.84* 

Wo aignifioant difforoaoaa la poroMt mn found 

lutiaani Ibo hl|^ and lov pboapborua and potaaaiua troataanta 
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Table ^ petaMiw la s«yb««ui on Loriag eilt 1o«k 9^ 
different line* pb»»ptaes>iia, potaseiw* end na^ieaiwi levela. 

^„ , 
2 tene/eere 

% 

4 toae/aore 

% 

6 teae/aere 

% 

lieaas 
Avwraie 

% 

1 0 0 0 1.16 0.98 0.91 1.06 

z 60 0 0 0.99 1*00 1,06 0.99 

9 0 60 0 1.16 1.07 1.06 1*09 

4 0 0 60 1*01 0*99 0.99 1.08 

6 60 60 0 1.10 1*04 0.96 1.08 

« 60 0 60 1.07 1*04 1.04 1.06 

f 60 m 60 lao 1,01 1.06 1.06 

8 110 e 0 i*Qi 1*04 0.91 0.99 

9 120 60 0 1*08 1*04 0.89 1.01 

10 120 0 60 1*06 0.96 0*96 0.99 

11 120 120 0 1*22 1.18 1.04 1.16 

U 120 120 60 1*12 1.12 0.96 1.07 

Ifeen 1.08 1.04 0.99 

U S* S. for U3B»» 
96 pereent leroli 
90 pereent leeelt 

0*017 
0.0£3 

Riea^torua* poteeeiisa and nagneeluai 
96 percent levelt 0.098 
99 pereent leveli 0*060 

Une X |du>ephertui« poteeeivn* end luigBeaiunt 
96 pereent levelt 0*080 
99 percent leveli 0*100 
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Tabl« 9.—>P»rottntftg» of potasslim in o^beans m Simioo elajr iom 
4iff«r«nt liao* j^sphorus* potMoiun wd aagBMion loroii. 

St9> trooteonta 
J? '■ t' " 

Lina troataa&ta 
2 tfliai/aera 4 tona/aera 8 ton«/aora 

Meana 

AmnraiBt 

% % % % 

I 0 0 0 1*01 1*07 l,(3i 1.06 

t 60 9 0 1.10 i«ii 1.07 1«06 

8 0 60 0 1.12 1*19 1.19 1*16 

4 0 0 so 1*18 1.12 l.U 1*16 

• 6» 60 0 1.0S 1.17 1.16 1.12 

1*08 1*106 60 0 60 1*06 IM 

7 60 60 •0 1.06 %M 1.12 1.08 

6 120 0 0 1.14 1*04 1*0? 1*06 

9 120 60 0 1.13 1.08 1*08 1.10 

10 120 0 60 1*12 1.09 1.16 1.12 

U 120 126 0 1.22 1.09 1*14 1.16 

12 120 120 69 1*29 l.lp 1*18 1.16 

l.Ulf»«a 1*11 l*U 

!»♦ 9* D« for Uaot 
9S porcent lovoii 0*014 
99 poreont lorolt 0*018 

Bioophonui# potoosim WHpMniiMl
96 poreent lovftlf 0.068 
99 poroont lovoli 0»048 

X pbocslionui* potaseiuB* moA na^simt 
95 poroflttt loTOlt 0*058 
99 poroont lovolt 0*074 
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60 ixnttda «f 1^0 Ite |ibe«|luirttt Irwl* fh* mluM f«r 

taw tmtttniBta mtiwind vnw IaU atkd IvOS en iMeiam tilt lomm. nA 

1#16 «ad Xmia m Tunio* Xoau* On Ttailoft oXtgr X««i» Iwmtvr, 

«ppXlo«tlMi had no offoet en the potMoiuo eentent at eXIiior 

ibeefitei^ ox* potaooXua XemX* On Xiorlng oiXt Xom tbo poroent potaaoiua 

did Sauweaae Aren Xi»08 to X*X2 foo* thn appXleatlon 60 potnde ot Hg 

aXcmg wliai X20 ponnte emli of ond I^O eiver tdte trootanst iO pewnde 

of Id ia ooBbinatlott oitH 60 ponoda oooh of ond l^O. 

Mdition of 60 poonda of Mg idth 60 pouada ooah of F^Oi^ mA 

Ijaaroaaad tte porooat potaaaion ovor 60 pounda of P^Oi^ end 60 pouada 

of 1^0 trxm X.OS to i#06 en Lcn>ing siXt Xoeau But en Tunioa oXagr Xoeai 
for tlMi aoaa troataanti tliMro uaa a eignlfioont dooroam in the peroent 

potaaalw oentent fron X«X2 to 1*08* €n tiio other hand en Loring slXt 

Xona addition of 60 pouada of Mg aXeng with 120 pouada of —Ax P^^Og 

«ad EgO daoraaaod eXeaifioaBtly tho pereont potaaeiua effor XBO pouada 
aaah of PgOg mA EgO fr«a X,X5 to X#07. Per tho aane troataenta eei 
tuaioa oXay Xoan no diffiroaoa in potaaeiua oentent uae fotaad. 

IhoatfMU'ua 

fha aiawarj of ̂ leaiiierua oentent of idio aoyheen pXanta for 

diffuruot troataenta of Xiaw* pixoapharua^ potaaeiua# end nagwaiua ia 

glum in TeihXaa lo end 11. 

A atrifcing difforenao wm ohownod for tiao ten difforont aoiXa 

in tbedr roapcmaea to Xiao i^ppXieationa in tho uptdka of pho^^horua Iqr 

Sao ceorago p^roont phoaphooraa waa 0»26 end 0*15 tm fuaioa 

oXigf Xoan and Xaxriag aiXt Xoea roiwootiwely# 



�
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{•bXa 10»-«Fierora.tfteo of phoaphorus In aogrlHtaaia on Loring alii loaR gfc 
difforent liaa^ phoaphorua* pstanaiuau and aacftaaiaa Xevala. 

Sub treataenta Idm treatnenta Ueana 

-y- K Mg 2 tona/acre 4 tona/aore 6 tona/acre Aawage 

% ?5 JC 

X 0 0 0 0«18 0.18 0,12 0.X9 

8 00 0 0 0.16 0.13 0.14 0.X6 

8 0 60 0 0.X6 0.16 0.14 0.18 

4 0 0 60 O.XX 0.X4 0*19 0.X9 

6 60 60 0 o.xs 0.14 0.12 0.X4 

t 90 0 60 O.IT 0.X6 0.16 0.X6 

T 60 60 80 0.16 o.ir 0.14 0,16 

8 X80 0 0 0.16 0*18 0.19 0.16 

9 X80 60 0 0.18 0.17 0.X9 0,16 

XO xeo 0 60 0.16 0,19 0.X4 0.16 

XX XEO X80 0 0.18 0.X9 O.XS 0,17 

28 X8Q 180 60 0.17 O.XS 0.X6 0.17 

Mean 0.16 0.16 0.14 

Xr. 6. &« for lia»i 
06 peroont XavaXi 0»002 
69 percent XeveXt 0*009 

fhoaphoruB* potiuialuga and mmffataimt 
86 peroant XereXt 0.0068 
99 peromt XeveXt 0»0088 

lilan X phoephoruB. potaaaiura* and an^ealnnt 
96 pereeoat XersXi 0.0X08 
99 percent XeveXi O.OXSO 



 ^ 8d 

Table ll.^—Peroenti^ ot phospherua in sc^beam m Tuniom oXagr lom aft 
dlff^arMrt llMt pheapherus* petMaiuni* aaA sift0aM»alun larvela* 

Svib treatmenta Lime treatmenta Meana 

E 2 tona/aore 4 tona/aore 6 t«cuB/aore i^rage 

55 % ?5 % 

1 0 0 0 0.20 0«38 0,27 0.24 

2 60 0 0 0.22 0.26 0.27 0.28 

5 0 60 0 0.20 0.24 0.27 0.24 

4 0 0 50 0.13 0.22 0.27 0.24 

5 80 80 0 0,22 0.26 0.26 0.25 

5 80 0 80 0.j?S 0.27 0*26 0.25 

0.26 0.26T 60 80 80 0«24 64? 

8 120 0 0 0.22 0.24 0.28 0*24 

9 120 60 0 0.24 0.25 0.24 0.24 

10 120 0.23 0.27 0.23 0.240 80 

120 0 0.28 0.27 0.24 0.26U 120 

12 120 120 50 0*24 0«29 0.28 0.26 

Mean 0.28 0.28 0*28 

X»* S* Q« for liasei 
95 p«»>eent level* 0»009 
99 pereeat laml* O^OIO 

Rioaph^vtui) potaasim and aHNpeaient 
95 percent leveli 0»018 
99 pweent level* 0«020 

X pbeacborua* petaaslim* end naeaeaiuat 
85 percent level* 0^028 
89 percent level* 0.057 



 

m 

A taovm 1& th« p«ro«nt pttiosidiorus in mgilMiiiui 

fssf tea. lasonNMHi i& tibt XIm rtcte f!r(Mai 8 tons to 4 tosui of 0*28 to 0«86 

cm Twieo Ola^ Aatm tn& 0.15 to 0.16 on X^ing oilt lo«o oos found. 

On ito ottor lioad, ttMro omo o dooroooo in tiio pho^^horoo oontant of 

tho oo^otBio f^r«nt tlio 4 to 5 tono lino rato on botb tto colls* The 

rocolts ooro 0*26 nod 0»14 for funlea oliiy Imna and ImriMg dlt loaaa 

recpootiroly. 

Traoi tlMi fcbloclO and 11 It ean bo coon that the phoophoruo 

oaetant of ocvbomf one looat offootod by the difforont troahaonto 

of phoiitmnMi* potauMiiaa* and aagaooiua on Tunica olay lona dth raluoo 

ranging from 0*24 and 0.85# On Xtoring cilt loan the roluoa range froai 

0#1S to 0.17. It oottLd bo fwrthor iratiQed that tho phoofharuo oontant 

of tii oatwiitii grann an Tunlea olay loan Ic ao anadi ao tdoo lAat of 

fliadlar troatnanto groan on Lmrtttg aUt loan. 

Qo ̂ nioa olay loan applloation of 60 pounds of K^O along with 

tho high ratoa of phoophorua has a daoroaolng offoot an tho poroant 

phosphorus oontant oror tho ig^plloatlfln of 60 pomds oa^ of PgOg 

and IjjO. lha results chtainod for Iho troatsants wore 0.85 and 0«84» 
and tiaa dlfforonoo was also fouad statlotloally siffalfloant. But for 

yea t-rr traatnsuti an iaoring silt loam thoro was a sigaifloant insroaso 

tn the poroant phospisMras osntant from 0.14 to 0.16 rospootlTaly# 
SlstiLfiesat laarsssts in ths phosphiurus oontant of sayboans 

wsro obtsinod on both tha aotla far tho i^lloatian of tho hi^i rato 

of phMfhorua aaid potaoaiun owar tho higher rota of phoi^phoruo and tho 
lowor rafco of poteotiLwa* Tho poroant waluaa abtainod ware 0.86» 0.24 

an Twsioa olay looa and 0.17 and 0.16 en Loring allt loam raapaotlwaly. 



i3L 

Hmnp*!• a aifpiificM&t inorMuia ia tha ]paro«at|h«apfaMn«i iMnls«it 

for th« appllaatlaBi ao pouDtda «f KgO alott* (0«16} «vw ««iEtr^ 

(O^U)en Lcorl&e ^Lomu But m Timioa o3j^ Xmh tiMra was 110 dlinr0rwiw»« 

Qtai Tuoiea «Uy lom oaJy a t«ry sXigiht inoraaM la phoaphorua 

•QKliBt of aaytaMttS «m obtalaad firan eithar th* appUeatlon of 60 or 

31^ yowds of I'jiOg* 

dppUaatloa of 120 pouada of K^O »img with 120 pounds of ̂ 20^ 

and 60 pounds of Mg has Inoreasod si@alfiosatly ths porosat phmqphorus 

oontsnt froa 0*24 to 0«2d on Timioa elsy loian and 0*16 to 0*17 oa lorlag 

silt loan onrsr ths taroataant without potassitaa with ths sano lovwls of 

yhosfhwrus and aagMSiaaa 

e« Gatioa Bquiwalsoso ia Soyboaas 

Ths cation ooataot of the plaats aaprassod m sdLUUUdtdivlsicits 

par 100 ̂ aaa of the plant anteirial is prosoated ia Tahlas 12 aad 19* 

Ths total of adlUoqulTaleQta of oations par 100 gran of plaat 

aatarial has iaoroasa la all the tiirso rates of liadag aa horiag silt 

loan floJy* The total oati«3 oostosatratlon was grsatar on Tuniea olsgr 

lom idMtt ta horlag silt l«na. The relatiwa ohnngs ia oatioa oquiwalMss 

was not oonsistint for Ihs thraw ratas of ISaSag* 

Tho awerago waluaa of oatioa aqulwalonoo for tha warioii# tsraat" 

wants wars 171*0 for Lorlag silt loam with a rangs from 168.6 to 177.1 

admia^ulTalatttia par 100 gsans etf soil and with 6 of 18 Taluaa lying 

bataaaa iSf Mid 176* For Timioa clay loam 178*8 alUla^witalaata par 

100 graaui was li>a atarags awlus Mlth TsliMa rani^g from 178*7 to 184*6 



u 

talil* IS.-HBatlon oaatttBt* of Boyboms ox^ostod in aillioqnlTniaati 
p&r 100 grau of plant aatorial on Loring ailt Ion act diffor«Kt 

phoapborua* potaasiiafi* and aagnealua lavala 
(irreapootive oi' liaa troataonta)* 

6vd> traataanta Lisa traatnenta 
P K Mg  i' iitmu/morm 4 tmgta/aoira 6 tona/aora Total 

Cm H K 

1 0 0 0 101.0 66,4 26.9 166,6 

2 eo 0 0 106*0 66.0 26.3 165.6 

S 0 60 0 106.6 36.6 27.9 166.9 

4 0 0 50 106.0 36.0 26*4 166.4 

6 60 69 0 106.0 34.1 26.4 166.4 

f <0 0 50 106.5 40.0 26.9 178.4 

T 60 60 60 107.6 4^«6 27.1 177.1 

6 120 0 0 109.4 40.0 26.6 174.6 

9 120 80 0 106.0 42.5 26.1 176.6 

10 120 0 •0 102.0 46.0 26.6 172.6 

11 120 120 0 107.6 40.0 29.4 176.9 

19 120 120 50 106.6 41.6 29,4 174.6 

MaaB 106.6 39»9 26.8 171.0 



8S 

T«bl* 19.—Cation eontonts of o^ytwaaui oxprosaod In BillloqvdLvmlMdw 
por 100 grwui of plant natorial cn Lering ailt loam at tdbo 8 tan 

line lavel and different phosphonia* 
petaaaiuuf and auigpoaiuBi loTala* 

Lima treatakenta 
p 

Sub treatnenta 
t 2 tona/aora 4 t<ma/aora 6 tona/aera Total 

Ca Mg K 

1 0 0 0 94.6 43.8 89.4 187.1 

8 <0 0 0 101.0 35.8 S8.8 168.1 

60 107.0 SB.8 29.4 184.7f 0 0 

4 0 0 50 lOS.O 26.6 26.1 164.6 

fi 60 60 0 98.6 24.0 28.8 160.7 

0 60 32.6 166.927.4 

T •e 60 60 96.6 84*6 86«f 168.t 

9 ISO 0 0 102.8 88.8 26.1 166.9 

9 ISO 60 0 98.6 48.6 

S 60 97.0 

26.4 161.4 

91.6 46.8 26.9 168.810 ISO 0 60 

45.0 81.8 179.711 ISO 180 0 108.6 

ISO 60 98,6 88.8 28.7 168.6u ISO 

Mann 98.8 86*8 27.6 162.6 

i'i-, 
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Table 14.«^atl<m oontenta ef Boybeans ezpresBBd i& BtUliBquiTalaxtfea 
par 100 p'BBUi of plant material oa Lorizig allt loom at tfaa 4 ton 

line lo'vel ead different pbosphorus* 
potasBiimi* ead »aga*aiua IotoIs. 

Sub traataaata Lime treatzoentB 

■"T I Mg 2 tooa/aore 4 tons/acre 6 teacui/aora Total 

Ca Ug X 

1 0 0 0 98*0 32.6 28.1 181*1 

3 so 0 0 99.0 31.S 26.6 186*8 

8 0 60 0 96*0 32.6 27.4 167.9 

4 0 0 50 102.0 36.6 26.8 163.9 

26.6 172.9• so so 0 lOS.O 40.8 

182.18 iO 0 80 ua«8 46.0 26.6 

f •0 60 60 1U.8 46.8 28.6 166*8 

8 180 0 0 107,0 40.6 26.6 174.4 

• 120 SO 6 106.6 88.8 26.6 171*4 

0 104.0 40.0 24.6 168.610 120 SO 

n 120 120 0 107,0 57.6 30.2 174.7 

18 180 120 60 106.6 47*8 28.7 181.7 

170,4liaatt 104.8 88*8 26.6 



ss 

ig.*-C*tiMk eontMBte of sotylNMBa oxproiMd Sa aillioq^vidoata 
^•r 100 ffnmM of ploat MtorloX on Lwibag silt Ion ot tho 0 tn 

Xiao Xonl and diffornt ̂ sphoruo* 
potoMln* and ao^ootln lonla. 

S\d> troaiaonto Uao troatamto 
y™ T 2 tcna/ooro 4 tono/aoro 6 to&Ji/aoro Total 

Co Hg X 

I 0 0 llOtft ftd.i 88«8 172,1 

z «o 0 0 U8«S 89.1 26.8 1S1.8 

i 0 60 0 U2.0 89.1 27.1 178.2 

4 0 0 80 U1*0 42.8 28.8 178.ft 

ft 60 00 0 m.o 89.1 24.8 174,4 

ft 60 0 80 112.0 48.8 26.6 181.9 

f 60 90 60 Uft.0 44.1 m,i 180.2 

ft UO 0 0 117.6 41.8 S8.6 182.4 

• 120 60 0 118.6 46.8 26.8 186.6 

10 120 0 80 111.8 49.1 24.6 186.2 

u ISO 120 0 U8.0 40.8 26.6 180.4 

u 120 120 60 112.6 40.0 26.1 180.8 

mm U8.0 42.7 28«4 180,6 



 

Sfi 

Ti3»l« <Mntint« of oaq^rMuod la adllioqiitiTiiloBtt 
jfmt 100 grMw of plwt Mtoriol «b Timloa oliy loaa at difformt 

T^»Tghim>a» potas8ltaa« and aagicMiaiuDi I«nriXs 
(liTMpoeti-va of Uae treataMott) 

Bttb troatwoata Llao ̂ oalaMaiti 
P S Ma 8 taoa/aeira 4 toaa/amS « tcM/aoro fotal 

Ca s*8 

1 0 0 0 108.0 41«8 88.4 178.0 

2 60 0 0 110.0 40*8 87.8 178.7 

2 0 80 0 107*0 42*6 29*7 179.2 

4 0 0 io 108*6 46*0 28*7 182.2 

• <0 80 0 106*0 42*8 28.7 176.2 

• m 0 Oi 106«$ 4i»0 28.2 177.6 

f 60 80 80 108*0 46.8 27.8 278.4 

8 120 0 0 102*0 44.1 27.6 176.7 

9 120 60 0 108.0 42*6 28*2 178.7 

10 120 0 60 209*0 48.0 28*7 182*7 

120 120 0 108.0 40.0 29*4 177*4 

12 120 120 60 108,6 46.6 29.4 184,8 

Moan 107.0 «U0 28,6 178.8 

U 



Vt 

Sidil* oontsata of soylMMBui oaqprooood in 
ftr 100 groM of plo&t MAtoriol on Ttnioo ol^ir 1o«k at tiM t 

Ute lovol and dlfformt piu>sph«»rua, 
)^a»«i\)n« end awgnosiuB Icrvolo. 

Otd> taroataneiits Xdae trootaMoto 

i 8 tozui/aAr« 4 tm»/aar« 6 tcn«/«or« fotiikl 

C« Hg S 

1 0 0 0 94,0 40.8 26.8 160.6 

t 00 0 0 10S.0 88.8 27.4 170.7 

8 0 60 0 99.8 48.6 28.7 170.8 

4 0 0 60 99.0 44.1 28.9 172.0 

8 00 80 0 98.8 84.1 26.9 m.6 

• •0 0 80 91.8 47.8 27.8 168.8 

T 80 60 60 98.8 48.8 26.4 167.7 

8 180 0 0 92.0 43.8 29.2 164.8 

t 180 60 0 UO.O 40.8 28.9 179.7 

30 120 0 80 113.8 48.3 28.? 186.8 

U 180 180 0 UStO 8T.8 81.2 188.7 

18 180 180 80 118.0 48.8 80.7 186.0 

Mosa 101.9 42.8 28.8 173.8 
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X«bl0 X9.—€«ti<»i eoBimtt of ooyboioui oj^rowMHl in nillioqui-vmlontv 
por ICX) 0r«ui of i^ant natoriol on Tunioft oloy Xeaai «t tiio 6 ism 

ISm IO0OI and difforont phoophcKnio* 
potooaiuo# and moeooaivu lo-vola. 

Sub tro&tnonta 
'■■-y I<ime treaiannto 

2 toBo/ooro 4 toaa/acro t tona/aoro Total 

C« vs X 

I 0 0 0 120.0 44.1 26.1 190.2 

2 80 0 0 U8.0 41.0 27.4 187.0 

$ 0 to 0 U4.0 4S.i 50.5 187.2 

4 0 0 to US.S 0,1 28*1 195*1 

• m 00 0 lOO.O 41.1 88»9 171.1 

9 80 0 to 112.5 4t.t 27.5 185.8 

f 80 00 so llt.t 40.4 28.7 195.8 

8 120 0 0 115.5 45.0 27.4 187.9 

9 120 to 0 U8.0 0,8 27*5 188.1 

XO 120 0 to 112.0 4t.t 2t.4 188.0 

u 120 120 0 110*0 42.5 28,2 181.7 

u 120 120 50 llO.t 47.5 50.1 188.2 

Mtm llt.4 44.8 28.4 180.8 

!-! ■ ■ 

\-
\ 
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V 

Mtdt 9 «f til* 12 vsluAS lylBC Wt«*«a 172 «Bd 180. 

On Unrtait silt loin th* iq^plieatl<m of 2, 4,, aad 6 t«iai of 11** 

ooxxsi*t«Btly ehaagod tlM emtloa oq^TtloBO* t«1u*« Th*M mar* l$3t6# 

170.4, and 180.6 for th* t, 4. and 6 tcaia of lino rat**. 

Qa funioa olay loan tb* oatdott oquLralaBoo raluo* awr* sot 

iibaagod by aq^pllcattoa of 2 or 4 too* of llao. A ataddoa inoroaao in 

th* eatiosi oquivalasMo -valooa at^6too* ISai* rat* «** ob*urr»d« 

Xh* T«lu*a rteerM awr* 175.8, 178.0 for tlw 2 and 4 to** Han ratt 

and 18e.8 for th* 6 ton* lin* rat*. 

: r-.t ; {'■: ) r.f'.'. 

' •i?- fr'.. : 

' ..n-V;. 

. 

"A '■ 
'-t' 

.. . • • • - . ' . »:V 
• '^V', v-V-a-I: 

i' 

-•- -^•-
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:;k !''■'• .rr* . .r), I 1 'W"'*' ' ' ■ ' ■ ■ . . Jv" 
■ ^ : ■ ' iiscuisiei 

lMni3Lt« ftf tovMtigatlon shov %luit tlna Mgheit total yloldai 

of 9.10 mtd 6.Mt8.86 aaHtd S«8S| 8.86 «ad 6.48 grum por o«a vero dbtfiaod 

■t tho 4« 8« aad 6 tona p«r «or« llM r«U on Tvmloa clay Iom mA Lorlag 

•lit lean roipeotdvoly. Zbo dlfforeneoo in tho yiold* niQr 6o attrlbutod 

to dlfforooeo in tlw olmBloa proportio* of tho tm aoila, !mo totU 

eaticai oxohango eapaoity axid TjehKngaable oaloiw* naowaim and 

potaaaiua eontanta on fuaioa oley loan are S, 2.6« 8 and 2.S tioM 

groater Hum t3>o oorreapoodins raluea of luring silt loam, fho laaioat 

aroraea ylolda of 8.26 grmag por oan and 5.46 grama p«r oan aoro obtaiaod 

on both the aolla at 6 ten lino rate. Iho differaeee arnqr bo duo to tlio 

farorablo o<>adltiona rondorod by Hut 4 tcna lino applioationa la changing 

the aoU roaotlmi from 8.2 to 8.4 on Tonioa olay low and 6.6 to 6.9 on 

loring ailt loan ro^poetlYoly. 

Roavata for all the throe ratoa of lino ahoaod Idiat SO pounda of 

ilg in oeaablnatleB vlth hl^oat ratoa of phoaphorua and potaasium doorooioA 
tlw ylolda abaroaa applioationa of higlhoat ratoa of ^ 

"tiio eonparoblo hlghoat yields# oxoept for tho 4 ttn lino rato on 

Lorlag ailt low. Tho roduotion in tho yields on lioring ailt loan for 
tho application of 60 pounda of Mg along nith higjfci ratoa of PjOg mA 
1^0 n^ bo daa to ita daproaaiuo offoot cn tho potaaaiun uptake by tho 

https://6.Mt8.86
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•ayb«Mi plttitf* ItbiM » «bloh miglxt hKi* isoASunn^ a£f««t«d Urn 

««3rl>olv^dr»tw tm& aitro^ a«tia>ollnui la tlui plant raatilting la tha 

jptAaatlon af dty mttar fnimtLoa m aaggantad by filai^ (8). 

(3b fvbioa olay lom tita applloatioa of Ifg did aot 

affoot tlM poftwmiuBi uptidBi by ooyboaBO* tho raduotioa la tbo yioldo 

biy bo dua to ito iaeroaood uptbbo of Tablo 7« abiob aigbt 

l&KVo ladixootly afteotod iHm pliyalolegloal proeoaaoo la tbo plaato 

and tlttis rosaltod la tbo oaoaofoantlal radaotlmi la the dry aattor 

prodtieMoa «f ei^i^boaBa* 

The diffevoaee la tla yiolde «a Taaioa olay loan for tho 

applioatioa of 60 pouado of F^V ̂ FOW>ds of 8^0 and 80 poi«4o 

of Mg* and lEO pouado of PgO^ alooe aay bo duo to tho doorooood up-

taieo «f ealoitm» amgBOOiua> potaosiw aod pfeoaphortw# by ooyboaao 

TObloo 6* 7« 9, and U* fliio aay bo duo to hi|^ oacohflngoablo oaloiua» 

aopBOOiUB* potoaoiun ooataate of Tunloa olay loon. But on Lorlag 

out loan ohioh i» poorer la autrloat ooataatot rooulto ladiocto that 

high ratoa of phosphortio ayplioatlono doorooood the yioldo to o toxy 

OBoll eoatoat* 

Mineral CQapoaition 

Reaulto of tho preaent iareatigotioa provido uooful lafioaitloa 

xogardlag fartilioor praotiooo on too aeid ooilo Tiaaoosoo ttooro 

ooyboaaa era gyaea# and giro aoao aUgaifioant iadiootieBO about Hio 

xtoturo of eaurtoia fuadaoaatal ooil-plont rolotionohlpo* 

fho mo4or offOoto of Uodag «a autriaot uptoloa by ooybooai or* 



m 

broui^t out oXMurly oa both tho ooilo* Qw linft roquJjroaoat of ooUo 

ir«ry A^poodtng on aotorol iateraoting footwo fuoh m 'toxtur# tad 

aoture of tho toil eeUoidca o«Mq^. funlea oXay Xe«K hM * hishor 

ONid^oa oooimso o^pooity and oolelun« aMjpiooiuBi# aad ]potMiri.UB eaetiBti 

'tai Imeing oilt Xoia. Uae rofolmmct of Tonioo oloy loom -km aoro 

thM that of l.orias loM hoeouse of its hl|^ ootloa osolMaso 

oapaoliy, ohloh la olmoot tliroo -fetooi that of liM'iac ollt loom* tho 

|»rop«r r«ko of lino oppUeatien io a ma^jer footor la aohaaoiag -ttio 

n^toko of othor autrloato» also dopmdo oa tfao ethor proportloe 

of tiio aoilo* 

Iho doprooolag offoot of Uao oa tho •hoorptloa of addod 

phoiphoruo by ploato io paoraUy attributod to ta»o rowoioa of 

roadiSy •oltd>lo phoo^atos to looo oeldble pheophatot ia "Who proooooo 

of oaloim. fhio aigr bo duo to tho foot that mdor oxoom 

OMdltloao tho pikotihoruo Is proeipltatod as lasolid>lo oalelun 

sad ofl^ouahi nhioh laro aot rMdUy avwilablo for plant owsu^ptioa* 

In tho prosoat study rosults iadioato that iaoroasod applleatioa 

of llao Inwroasod siflalfiouitLy tho aiagDOSlu# uptsks^tl» plaats «a 

both tho soils* Sooroaso in tho oa^aositrnt i;q^take by "tho i^plioatioa 

of 60 aad 180 peimds of potMsiw aoy bo oxplolnod as dus to tho oom-

pl«MBta«y ion offoot* mhlioh aad Oolsmn (12) stato that laeroasiag 

tho potassiaa ssturstiea of soil or other ioa ouechaags sihstaroto looors 

ths ealeioa '»ind atoyaesiua eontoats of plsats* fho offoot of largo 

potossiua saturations io inhibiting tbs aqptsico of ooleiao «d aagaosiia 

by ̂ sats is a rofloetlon of osrohango oquilibrium insolrod* fliailor 

https://potMiri.UB
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rvaults tmr« obtaixiAd en both -^tie eoile. 

On Tunien eX^y Xe«e tSiree different retee of Xiaing did not nffeot 

tte yoteesiuo eeoteBfc of eegrteene* Fetualm mt be dbeeibed on the 

•eiXoid eith to vuoh Xees foree Hun eone other ntttrlente thnt tte 

preeenee or the nheeaee of Iqr^sen dees not eieEafioatttXy eXter ite 

reXeti-w pXoee In the hyotroplo seriee. ISiie eouXd Xeove the peteeaiai 

endieturbed by the degree of eoiX eoldity* 

XnerMeed i^Xleotlene of peteeeiao hmre iiuKreRoed the peremt 

potteelw oenteut lrroepeetiee of different retee of Xlaing en Xtmioe 

oXey Xem* dppUoetien ef 4 eod 6 tone of Xlne with 60 potads of I^O 

oXcmo iaoreesod tho poteeelun eipifiomtXy* Iheeo tee oheer* 

Tatione nay bo oayXoinod ee duo te the SnoreoM la the degree of 

eaXolun seturotion ehioh hero fcvorod the ahaorption ef potee* 

siue frem aoXution* Peetii and Bredfleld (X6) etate that awderate 

appXiaahiena of to m aoid aoiX ia the obeemee ef neotreX eoXte 

ehonXd have oenparotiTely XittXe effeot on the CasX ratio in tho aoil 

eoXutlon. & auoh o oaao tho ahaorption of potaaeion by the pXtSKba 

ahoiiXd roBWda vmeffeoted er nay be increased by the additien ef Xinn* 

On Lorlag silt loan results ham ahown that iaorease la the 

Hm rates hacve a de^retai've effeot oa the pereeat petaeaiwi oonteat* 

This is das te eeleitas and potaseltn lateraotione* i*o* the ntag* 

effeot of ooXoius tqpon potaesitui* On bath the soiXe reeulte 

have wham that appXioation ef potassiua foeered b3m pereeat phe^pherue 

oentent ef sepbeans* 

A atrlking eatden e^eaXenoe of about X71«0 end X78.0 ware 



m, 

fomd for Iioriag «Ut Ivm mA Tuaiea l&m roopeetlTBly* IMo 

dlf^roneo 4a "tjiw oatlon #fiiiTo3Unao awy!»• ocfetributod to tdio <duisioa3t ' 

obaraetoristios of tho noil idtioh iadioatso ttiat^total, oattoa 

oamUnfo oapaolty ia iAam tiaof higbor for Tuaioa ol«iy loom tiun for 

Iioriag silt loaat 

MdjLtioao of eatioKUl to oeil cause oonoidsrdttlo rariatiaa 

la ealoiaa. fot«ioiUB« md aopoolm eoateata* fhou^^ thoro lo o 

ooBOidorablo vorlatiooi la^laditidual ioBo» tlio om of tiio idiroo 

oatioBS roaala approzlaatoly ooaotiBt# In. tbo proaont otadir «o 

Snereasod ealeium oontoat ooeurrod in tbo treataonto nibmen tbn 

ameieolim bad bom laeXudod aad doeroaood absorpUm of potaaaioa 

la tikO proaaaoo of bighor loinala of oaleiua aad aa^oaiun* Xt la 

also ao«a Ifeat for oaoh IJaa troataoat tbo aalatmaaoo of tho ro-

olprooal rolatdesabip botooon ealciua and aaffuialiBa «a aao Oldo aed 

oaloiua aad potaaaim on Hio olhor. Thoao rmluoa run alswat parallol 

far difformt ratoa of lining* !fiioao reaulta aapport olth iAi» vlow 

oxproaaod by Boar aad Prlno© (B) «*at orary oleoont olU haro too or 

otaro functions In tbo plant* one of sribloh la apoolflo for that oloaoat 

aad tho othor or othora oopablo of beiag porfoiwod latorobaagaably by 

all olaauRita* Onoo a alalHwa aoallablo aaiouBt ©f oaoh of Vmnn 

olaawata la aaawod to aaot tho apoolflo aooda* thoro oaa bo a old© 

rang© oror idil<di rolaUro proportloaa of thoao laaui wy. 

On "too othor oa Tunloa olay loam tho oatioa o^ultolonoo 

■nlmn horo aot boam ahaacad for s^plleatlcHii of B toaa and 4 taao of 
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llMi. 1« a aoddtn iner«M« la tiw eatica a^ui-ralHio* Taluaa 

for 8 tan* of Uzm rat*. This may bo 4m to tho uaoaqpootod potaoaioM 

baliievlaiar ia that aoU* 2 and 4 toxui of liaw appXioatlea 

eololuB dooroaaad la 4t«M Una rata wd nwgiaalwa «aa foittd to 

Ineraaaa idMuraaa^potaaslua mm aot affaetad at all* Siaaa 

lataraotlona sight hava aalntainad aation aqulTaloaaa for 2 aad 

4 toaa of Uaa a^Xieatlicaui* 

M' 1;0 • 



CHAFTKB 

siaauR? iso 

A gTMnahouM dtv^jr of influenoo of tSiroo fatot of ItM i&d 

difforooait Xovola of phooj^iorua* petoMltn tm& aaeaoaiua «n the yield, 

md oompoeitioB of ooyboama grom on too ooil typos hot boon Mdo* 

The soil types osod oore fuoioa olsy loan and Loring silt loan* 

1* Four tflM of lias por aoro produeed the hl^wst yield mi 

both the soils and 6 tens rscbs of lijoe produeed the lowast yield, 

nth ths odditiMoi of ooeh inorsaent of liaas# the perooBtece of Co 

and Xg in ths soybeans oas inoreased sigsifioaiitly oci both the soils. 

The p«reentage of potassiisa oas signifieantly deoreased on Loring 

■ilt lom, but on Ttmiea olay loan oath inMeonnt of liaw did not 

affoot lha poroentago of potaaaium. 

I» On Ttsaioa oliqr lost tho 4 toaas Uao rato elth 00 pounds 

of F„0- gaeo the highost yields idioreas on Loring silt loss tho 4 
8 0 

tons lino rato si-Wi 120 pouoda •aah of PgOg and 1^0 along with 60 
of aagsosiuB tToatnont gave tho hi^host yiold* 

8. A aisfclfiewt inoreeso in the perosotage of phosphorus in 
■sybestts for sn inereaso in tho lisM rato fron 2 tens to 4 tona was 
found on both tho aolli* On tho othor hand there was a deerease in 

the ^toBphoz*tt8 oontsnt of tho seybonas from tho 4 to 6 ton lias rato 
sn both tho soils, the differenees in yields duo to oaoh insrsmmt 

of rm almost parallel to the poroentago phosphorus of seybosns 
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4* Thm «v»r«0i rtiXvuMt of oatloo •^tdToloaeo for tbe mriotui 

troataofLta wore foimd to bo 171.0 tmA 178.0 ao./lOO g. of ploat 

mtoriftl for Loriag oilt loom and TuBioa oloy^ loam rooj^ti-roly. 

fifeooo doaatoaqjr roltMio mro mlzitfdaod by btio rooiprooal rolatioii* 

Ohip botHooa Ca oad Mg on m» band and K on tbo otJunr* and by an 

inrorao rolatiooudxip betaoen Ca and Mg. 
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