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INTRODUCTION

Soybean, a potcntiol gource of plont probein end
vosetablo oll hno gained inportence in India from 1660,
Since then cffowto are belng pode o populoarlos soybean
anong vhe fermers. In India, ooybeeon is fandiliar to
neny ond is now groun on a comnoroinl seale aa & gourco .
of oil s@i wobein in quite o fev porto of the combry.
On an avercso, noybean oceds conboln 40 per cent protein
and 20 per cant good quali.ty adible oil,

The cuwrrent shorboge of vegebable ¢il in the
comtry cougsed by incrensing populabtion, improved stendand
ef living and higner demond fron congurdng indusieics
and the poor yvield of oil poeld erops, in belag ot by
inporbing ooybeon end sumf{lower oils. The necd 0 bulld
un the oil and proteln ccopony of the country on o celf
gupporting bosis nscessitotes ldentification of wvorious
poureco for enguenbing tho vogetoble oll and protein
sapplics in the comtry. '

A raview of the tromd iz; production of 0il oecie
in the world over o deecode revealo that soyboan has becoms
vory popdlar in mony countrlicis. Ao attenpbto for improving
the yicld potentinl of tho conventional oil oeeds like
groundmut, gingelly ond costor did not yicld epecteculor
- reoulto, row oll peedo lilie swnflowcr end soybeca hevo

been introduced, Anong the newly introducel czopo,



goybeen Lo found t0 be nore sulitcble t0 e wide ronge of
pgro=-clinntic conditions and po the cultivation of moybeon
wos one of the rosources decided to be exploited to bridge
tha gap bodtueen production end demnond of vegoeboble 0llo’
and protoinge.

In Kerale, goybesa Leins o Acw crop, inowledge on
145 cyop hugband=sy 1o rgbther linited. Idemtiricotion of
nost ouitable varictles end evaluation of opbioun paciicge
of proctices ere egsenbial $0 lameh on o grand scelo
develornont nprogromme, A vorictal tricl involving 25
variebien conducted in red loan s0ilp of Trichur, identificd
tho vordioty LG 39821 4o be the nosgh promising. A
putritionol trial on this orop was conduchted during 1977
4o obtudy the nitrozon reauirenont ond reoponoe 40 rhisobipl
culture incculation (Iladz, 1070). Hurien (1979) otudied
the effect of rhosphorus nubtriticn, llning and rhizoblal
inoculation cn soybeon. Uith a view 50 atondexdioc the
matritionel roequirenent of thle crop, it was considered
nececooayry 0 conblaune tho exporinentel work on the rosyonse
of poybesn t0 potosoium 400,

Legunes have the ﬁroyerﬁy of gymbiodic nitrogen
fizeblon by whlch thoy econ neet ogt of their nitrogen
requirencnt. Tor efficient symbiotic nikrozon fization
by sojbean; proocnce of appropricte otreins of the required

oymblotic bocteria Rhilgobivn jovonicun is a muct. Soybesn,



being o newly introduced cyop in Indin, the most cffoctive
ghralng of shio bacheria mny not be availoble originally
in oup sollo. In ouch o casc, an inceroone in crop yield
18 0 be normolly expected becmuse of culture inoouletion,
The exrperinmmbo conducted during 1977 and 1979 indicated o ‘
deczouse In yicld, nodulsticn and nitrogen upbcha of coybosa
conoequent to0 oulture incculption. As these rosulte were
quité contrary 0 the oxpectation, 1t wao folp necossoxy
$0 check the results by ropeasting the treatments egaln,

The pregent otudy wos vndortoken with the Zollowing
broad objecctivess

1) To otuly the effeet 0f preded Lovels of
Pertilizer poﬁaﬁsium.aﬂﬂ'tc orrive ob itn reguircment for

goybeo.

2) To evmluate the advantoge duc o rhizobianl
culture incculation,

3) To study. the imteraction betuesn notasoiun

matrition and cunltore inocuinktlone
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REVIEG OF DITIERAYLORE

Experinentol resulis or the influence of potacoian
and rhizobisl inoonlation on coybeen yield chow both
posditive end no zegponses. In cerbein cagesy cven nessbive
reoponzes bhove alco beem roporbed. A brief review of the
worl: done on thepo copectn is presonted belouw,

A, Dffcod of potesslum on ooybeon
A1, CGrowtk chorechters
Holght of plants

Conper end Tukz (1977) roported that application of
potesolum inereased plent helipght and hostoned motunlty.

Magulze ¢b gl (1976) in o pob culture experimend
noted thabt pobassiun 41 not affcet soybeem growthe

thigham ek ol. (1978) obscrved o negabtive corrce
loblion botvean plont holght axil opplied pobassic fertlliszers.
Sodulatbion

Jones et at. (1997) observed that opplied poboosium
incrcased the manber of nodulan per plant, Hotal and
individunl welght of nodules anowe bhon phosrhoruo, bub
ivcrcopes vere lovgest vhan both phosphorus end potosoium
were opplied,

Iry matbter productlion

Chewnlier (-1975) in o £leld trinl fomd thadt at seod



fornotion obage dry matter yieldo were 4.8 & he”! idthout
potconiun end 5.9 ¢ ha” with 200 kg X,0 he™', o ecnclufed
f£ron his worit that during ective growth porlcd dry matier
increnned with increcging rates of potasslur application
but the reverse wos drue ab sood formabion. AL naturity
geed ond phen dzy Dabbter increacsd with highar levels of
pobosoiun shouing o fovoursble offech of potagsiun on
ripming. Zerman (1977) in o two yeor ezperinant observed
thet maximom dry mabter yleld oecurred duwing tho corply

ped £illing stoge of growthes Doy mettor yield them declined
@8 o result of greoter loos of leaf end petiole then thob
0f incyoace in soesd uelcht.

ﬂé. Yicld end yield abbribubten

taples and Kéog;‘n {1989) carried out £icld trials ob
17 lacobions on ails loen end gandy loo:n mollo and found
thad potassian incrxe&ao-ﬂ peed yield ocimificantly ab oovon
locabiong. losh of the increase was profuced by 60 1b

L oy lesu. They aloo cboerved a hMighly cignifiemd

K0 eo”
correlation bebucen potassiun o peasured by aoil oot and
crap regpmsoe o pohespium. In o size-yoor tricl cn o nils
loom oil witih £ 5.9 0 6.0, Caviness md laxdy (1970)
obgerved o signiflcant increcse in noed ylold duo to the
application of 9% Iig Ic20 ha"1 « llovever, doubling the rato
of roteogsingm did not lecd 0 oy further sipnificent

increaoe in ylclds.



Dhangoo gb ol. (1972) zeported mevked increase in
adod yicld Gue o the oppliootion of 90 kg K0 ha™! end
yicld ipcrsace vonged from 9 o 19 per canbe Thoy slao
oboervel that coybeom yiold choucd e pooitive correlation
ulth the potescium content of accd and leaf vlssus.
Cheonoy (1973) reporbed oignificent incrsage in moeld ylelds
with pobopoium gpplicablon only during the poriod of heavy
rainfall opd the effect waeo grooter ab higher lovels of
niltrosen,

Braga ab al. (1976) observed o sigpificent poslitive
ion

-

correlat bebucen avadlable potengivm and meell yicld, -
Tavconnier (1976) repozted thab apylication of 100 kg end

200 kg K0 ha”! Incvessed yiold 4o 1.98 end 2403 & ha”

130 tho

oontrol with no potagociun., Fervari e al. (1976) im tholr

L I T ey

rogpectively comvared 0 the yleld of 1.58 4 ha

£iedd dxicinm ob% 14 aites with soyboan vaviety 'Sante Rooa'
Lound Hhed withoud pstassiwm the yield varied frem 0.69 40
1,49 4 ho”! wiilo uwith 100 kg £,0 ha”

1

%0 1,61 % ho !,

the rongo uas .81

Kecgh gt gl. (1976) roported thet potagplun
Lertilization conslistently incrzonsed the yileld at alld sltes
otulied but no yicld sdvontoge wos obbained fron hlghey
arplicetliong of potepsium in the irot tuo yosrs., They
eloo ohsez*ve:l- that leof nobasciun econtent imercoged with

applled noboooium and ues otrongly correloated with yiclde.



T gith

Mezlms (1976) nosed incroosed yield upto 1.1 t ha”
150 1 K0 a1y compared $0 1,71 © no~t
Graves gb al. (1978) Zound thet applied potassim inercosed
yield of all cultivaro triod abt =211 locaoticao in both yeorse

in fleld Htricls undor ralnfed eomditlion with Hwo

without pobogeiunm,

goybean cultivers, appllection of 2060 40 Ig K0 ba™' gove
no sigaiflcent effect cn geed yield (Red@l eb cl., 1976).
Sves et gl. (1970) in their tuo=ycor studies abt tuo
locatlons obgserved en everage coed yiold of 1.4% & ha™ !
vith no potasolun end 0.56 & ha | with 285 kg K0 ha !

cne locabion btud had no slgnificent offent in the oecond

in

year at tho other locetion.
A3, Qualdiity of soed

Trotein contant

Davidenocen gt al. (1975) reported that balenced
WFK application cnhonced ceed protein conbtent noro then tho
gecd 01l conbent. Dizondro gb ol. (1975) oboerved tbat
geed protein conbents were greabtly inercased Ly nitrogen
thon by phosphorus oy pobtossivm. Havio (1976) noded
inorcosed protein yicld due $0 application of potagoiun.
Park gb al. (1976) observed posltive eorrelntion betuween
protein and potessiun content of scel and negative
cormoldobion botuwean probtolin and oil conbent.

Accoxding to Chemey (1973), protein content of the

geed wos not infiueveced by pobogsiuvm,
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Chevalier (1976) fomd that protein content of ripe
geed deorensed from 43.24 to 40,25 and then H0 39,34 pep

cent with 0, 100 cad 200 kg K0 ba s

0Ll contend

Chevelier (1976) observed thabt oil contemb of coed
inoreaced Prom 17.94 40 18.61 end then %o 19.01 per cont

with O, 100 and 200 kg K0 he™Y, The ceme owthor in 1978

rioted incressed 0il yicld f£rom 204 kg e

50 462 kg k™ wlth 200 kg K0 e,

According to Choomoy (1973), oil combent of tho geed

without potaspiun

wag nod influenced by pobessoiun.
A4, Content and upteko of nutriebs

Bhongoo gt gl. (1972) reported that applicotion of
potensiunm incoreased the pobosolun content of leaves end
secldo. Thoy olgo found thab soybeen yield showed o positive
corrolation with potooolun conbont of oceedo ond lenf tiosues.
Tabz gb gl. (1975) in o toicd on clay loam voil notod thot
deal pobtesslun content was inerecsed with inersage in
applicd potosoium. Chevalior (7976) obgerved thet applie-
cotion of potagsium inereased the total potaspium content
02 tho plant during tho coyly stogeos of growbth bub
decreaced with age. AL ripening, the poboosivm conbent
of the seed remained wnaffected whlle that of stem wap
incrooged. Ie algo fouwnd that vhen the level of pobogolum
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vag inoroased from 0 0 200 kg K0 o ', the uptole of

mizvogen ab secd wipaning stage woo inereased fron 110.7
e ho™? 0' 17348 kg ba .
Mapeoranhag b ok. (19760) noted that applicotion
of potapsic forbllisers incxensed the potossium concentras-
tican in the leamo tut aegd yield wog not oignificentld:
iﬁcre:;.saa. sgones gt gl. (1977) roported thal potansium
concentzation in leaves decroased Sheoughout the scoeon
end was much enhonced by appl&.oatiqn of potessivm end its -
content in ceeds ranged from 1.57 :ﬁé 1.65 per cent,
heconding o Termam (1977), concentretion of potesciuz in
leaves end seods inercesed with incweased levels of opplicd

pdtas.t:sim¢

B. Effect of rhigobicl incculation on goybecn
Ble lﬁ’rmwth charcetern

Holight of plento

_ Rogan (1969) reported thab nodulebion lnercened
pland height on fertile or noderately fertilo ooil,
Prokopenlto cnd Vashohento (1974) in rot culture ctudies .
with soybeans found thot peod incoulation vwith rhigobiun
incxeaneld plonb hoighbe

Kurien (1979) observed theb incczlation Aid nod

snert eny slgndflicant infiunaace on height of plento.
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Tamboer of brenchen

fHelr (1973) ropurted theb inccddabica hod no effeot
on mmbey 0f brenchss. Similer result wos obzerved by
Turien (1079)«

Ioduiotion

According to Chatterjes gt ol. (1972) oeed incoulo=
timn increésea nodulation. lenSi gt el. (1974) reported
thet nodnlation frequency and freph welght 0f nodules |
inercesed with inoculation mnd &he ..nocula{,ed planta wero
found %0 bo bebtter then uni.noculataa ploants ian the £icld
where 13 hed not becn culbivated bofore. Pabil ob pl. (1974)
choarved that inoculation vith "Uitragin' cignificantly
incrooped n;aﬁn.a minberg, Siniler increm:,e in noﬂmlatim
dag 0 inoculetion wao obgorved by Fal end Sawena (1975)
end Sasene and 21lel (1975). Jonecnvien gi gl. (1976)
noted that Rhizobiua jononicwn incressed nodulaticn and
noduleo welght.

Eumar eb gl. (1976) in tholr trialo with five soyboon
cultivars foumd that sced inoccvletion wlth on eificlent
Rbicobiun gitrein incyroased noduletion., Eaul and Seklion
{1977} noted that the numbsrs of nodules pew ploab ab GO daye
aftery oouing were 20,1 and 34.7 £orp inocuilablon end
inoculablan plus milching wospeotively. ILee gt ol. (1977)

oboexved that the votol numbers of rcoot podules and

offective root noduvles were inercosef by Ruigobium
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inocalotions Reo and Pabil (1977) found that inoculobion

of goybean seed with five cormercicl inoculants of Rbhizobium
Jjeponicun increaced the numbsr and dry welght of the nodules.
Sinilor incrense in nodule ﬂuﬂber was obagerved by

Sachongky (1977).

Promminnticn ond Hinson (1977) compared inoculaotion
with wninceulated control on fine send in coybean ond noted
no gignificent diffcrance in nodule number in {4-day o0ld
Plentte. Doonkerd b gl. (1973) found thaot nodvlabtion and
plent growth vere not affected by incculation with
Rhizcblun japonicim streins. Nelson ot gl. (1978) found

no spigrificent diffcorence in nodule welght beobween plonts
grown without inoculotion ond those recelving secd oy goil
inocculobion with cormerciel fhisobiun straing. Rurden
(1979) obgerved thet inmocculction did mob influcnce the
sbey and welgnt of poob nodules,

A reduetion in nodule nunber aue to inoculation
wan raported by Hair (1978).
Dxy nobther produstion

Rewarl gf gh. (1973) observed siguificent increascs
in dovy modber yield due 40 inoculabicn. Frokopenko and
Vachehenko (1974) in pot culture experiments with soybeong
found that peed inocculation increased plenh dry matter
end hastened vaturity. Sioiler result wos observed by

Neo cnd Patil (1977). RubzeAvgucoo ob gl. (1977) noted .
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that inoculoted plamto produced 380 to 401 per ceant more
dry pattor oo compered 0 uninoculoted planto.

Buschel and Buschel (1975) found no diffcrence ia
dzy welchbt at 45 dayo of oge duc $o inoculation. Kuricn
(1979) observed no cigificont difference in Azy welight of
plent dus %o inosulation.

. Liee? aren index

Fair (1978) reported thot inocculabion hed no
influence on leaf arven indozn, A sinllor result wod obsezved
by Kurien (1970).

Het asainvilatlion robo

Heir (1978) fowd no difference im net acoiniletlon |
robe Que o inoculebtlion. Similor result was obgserved by
Kuzien (1979).

D2, Yield and yicld atizibutes

§

tunher of podn, mudbor of seedo and welght of ceclig

Iicmg {1975) obacrved incrcase in pod number snd need
woighd of poybean by the applicaticn of highor levels of
nitrogen oleng with incculetion. Ruschel cb aml. (1975)
yeported that incculgbion inercooed tho nunber of pods
without inoreasing sood mumber. Increaso in 1000 cecd
veight dus %0 inoculetion was obscrved by Kenova b gl.
(1976), Rois gt al. (1977), and Scble and Khmspo (1977).

Accoxding t0 Kupien (1979) number of podo, number of
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geedn and 1000 seed welpht wove not influscnced by incculos

Hi0n.
Yield

Freire gp pl. (1908) found thet incculation with o
Dhicobimm abtrain incresssd yiecld of two soyboon wewleitlion
by 45 per cond and o malil~straln inocculont inoreaged yleld
by 145 per conb. Jothmelonl gh al. (1969) obgerved thal
seed yicld of goybean voricileo “Brogg” and "Claxis 637
wvith inoculotlion wvas significently superior 10 the
uninoouloted onco. Saxens and Tilax (1975) zepoztod thab
the yield ilncrooced by avoad T5 b0 94 par conb over conbrol
due t0 inoculosion. Babish (1976) obgserved that oood
inocnletion with Rhlgoblum op. increoseld yleldo by Ted
11.5 oxdl 19.4 per cent in threa goybenn oculbivers,
Ducprovstoye 12y Hirovgradokaya 3 end ViiliSK=1 zeopectively.
Doo {(1976) found thot In soybooan culblvor Chippeuwe~b4,
inocrlobion with Rhigchium :Lanoniwam gave 1.40 50 1.65 ¢
secd b
nloo concluded that yﬁ,elﬁa vith or withoub nitrogen were

gompared with 1.21 vl i:x oub incoulmu.m. Ho

inoyeased by inoculation with Hhisobiun janonicun. Xuopy

ob gl. (1976) obpexved that oa sn avergge in five varletics
of poybean, the influsnce of inoculation on yield uee
ratheor call. Howover, two of the voriobtics individuclly
shoued bebter yleld reoponacn %0 ingculajion, Koud ond
Sclhion (1977) found that inooculstion iucreasaﬁf\ the yield
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$0 1,42 & hao ! updle tho uninoculatod plote recomied only
0.64 ¢ 1a”l, |

Incressed yleld due $o incculation wep repoxted by
Chesney ¢k el. (1973), Beworl gt al. (1973), Bajpal ot at.
(1974), Patil b ol. (1974), Prokopenko exnd Vachohenl:o
{1974), Doo end Vicwomatha (1974), Rm:schél ob gls (1975),
Dlinkov and Prolopomke (1976), Ciafordini (19706), Kenovn .
gt al. (1976), Vorma end Piueri (1976), Zhgeati et gl.
(1976), Tee gb al. (1977), Rolo gb gl. (1977), Seble ond
Kimgpe (1977), Sobel'lillova gh gl. (1977), Boomchce and
Schilicr (1978) and DBegyered gt ole (1579).

Accoxding 0 Keng (1975) higher levele of nitrogon
combincd with inocculetion irerecson yield of coybean,
Koglov (1977) obperved that soed inoculation uith en
cffective Bhizobiun ohraoln incrcaced yieldo fxom 1,03 to
152 4 e~ without applicd mitrosen ond with tho appli-
oatlon of nitrogen ot “ha wato of 20 and 40 kg he™ ', the
ineraoses in yield were 1.22 60 1.62 ¢ ha™! zospeotively.

Coxduwell and Jomoon (1971) found thad soybenn
yields were 1ot plgpdficantly increesod by incculabting the

seeds vith Rilcobiuvn jepomieum. 1Eller (1972) elso noted

that incculetion did not infiuence the yield of soybeon
pipnlificantlys Sinllor resulits were obacrved by Basis?beya
anl Shil'itkzova (1977), Bhattaral (1977), Tron Minh Tien
and Hineen (1577) ond Furien (1979). Heloom eb al. (1978)



from thelr fiélﬁ t2iclo ot two pitos on which soyboans
hed not héén.groun ot lenot fop 15 yeerno, veporbed thatb
seed yield in throo soyboan cudbivaras 4ld not 4ifler
olopd ficontly bebueen planto growm withoud lnoculotlon
.anﬂ thoco with ceed oz poll-inoculation with comercial
Ridsobiun streing, : . ,
Halz (1978) found o oignificent depression in yield

duc o oulvuro inooulation.

| ‘Kuwien (1979) cboszved thabt inoculoblon hzd no

gigpificoab effect on ghover yleld cnd howvesh indoxe

03. Qualiﬁy of soad
Protein conbeald

Prokopenko cnd Vashobenko (1974) moted that seed
incoulintion inmereased protein accumumlation by 2.34 pow
ceat. Iuschel e gle (1975) in o glooo house triel
oboerved that in culbiver 'Hineira’ inocculetion increesed
probeln content to-the sono exbent oo in dlie %reatments;
which recclved nitrogen end inoevlation. Blinkov and
Proxopernko (1976) obsezrved that inoculation increesed
peotein yicld by 95 kg ha
Emaope (1977) aloo found that oced inoculaticn increosed

ovey control. Sgble ol

geed cyude protein contenb.
Cordwall and Jobnoen (1971) reported that secd

proteln porcantoge was pot elgnificantly increaced by
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inoculating coybean secds with Ridsobiun Japonicun. Sinmgh

gt pl. (1971) ohoerved thet inoculation é,long; with 20 %o
40 1ig 1 and 40 o GO kg 2,0 ha™1 gave little offcet on

probeoin contond.
Cil conbent

Bingh ot ol. (1971) noted that inoculotlon elong
with 20 to 40 g T and 40 50 60 kg B0, na”? boa 1intle
effect on oil combent ol secd.

Pugchel gb ol. (1575) in & glass houce trial found
that in cultivoy "Minciva'; inoculotion deercoged the oil
z,-eécen'ﬁago. Vorma end Tivari (1976) oboserved that the oil
contant 0f seed in nine soybeon oulilvars decreosed with
increasen in geed yiceldo due 0 cead Anocculobicn with

Ihigobiun jononicun. Sable and Hmaepe (1977) ciso Lfowmd

shat peod inoccrniotion decregned 01l contond Of pecds
B4. Conbent ailuptcke of nutricnto

According to Sokorzamizo (1971) inoculabion of soybeoan
ncedn markedly increased bthe totol nitrogen conbend of
plents vhon no fortildsors were given end when supplied
with phoophorus and pobtansium, bub not vhon given nltzogen,
phogphorus and potegsium in combination. Chabtderjooe gh gie
(1972} repoirted that eeed inoculablon hod reoulted in an
increaséﬂ nitrogen constent of plenbo. Sluller lnorease
in nitrogen contend of planio due 'i;.o sced incoulation uos
reported by Reucri end Join (1973), Prazopenko omd



17

Veohehanko (1974), Eenova gt gl. (1976), Booncheo end
Sehillor (1978) and Bagyera] cb ok. (1979).

Higher levelo of nitrogen applicatlon cumbined with
inoculagbion of soybean inamaseé nitrogen uptde end
nitropen contand of seed (Eang, 19757,

Teloon eb al. (1978) found no olgniflcent dl{fercace
in lea? nitrogen éanﬁent in thrae sayﬁcda crltlvars grown
with end without inocuvlation uith conmercial Rhigzoblun
otralng ., Small'lmt imconsﬂ.etén% differences wore noblicod
in vhosphorus content of geed. EKuvien (1979) observed no
pionificant é&ff@rensc in nitrogon contend of leoves,
cholls and secds dus %0 inocunlasica. He.also found thab
the nitrozen upbakc by leaves, otem, chells and seeds wag

' aloo not affccted by incculebion. |




MATERIALS AND METHODS



HATERIALG AID HMIERBODS

The presaent inventigestloan wes underseken 50 gbudy
the effeot of gredeﬁ lovels of pobaspiuw and rhizobliol
inooculation on growth, yield esmd guality of soyboan. |

The experiment weo conducted in the Inetructionnd
Pafm attached to the College of Horbloulijure, ?ellanikknra.
The College of Horbiculiure Lo citusted at 10° 32' U
labitude ond, 70° 10°' T longitude at en cliitude of 22.25

‘mebrea shova naon goe level,

Gronpine hishtory of tho exzperimonteol field

The area hod been lefd fallow Quring the immedigtely
prececding two yeoro, before which greon menure crops hod
been raised in 1%,

Soll

The soil of the experincntel oarea is desp, woll
drained, oendy cley loen.

Data on physlepl and cherioal cherectoristice of
the s0il are given in Table 1.

Teble -1

A. Mechanical compogition

Clay - 29.75¢%

3Lt - 21,208




Pine sand - 22,10%
Coarse sand - 26,007

De Chemical propertics
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Hlothnd uoed forx

Conotituentd Content Nabting
in soil estimation

Total 0,078 Modiun Hicroljeldohl

nitrogen

Avallable 215 pin Low In Dray=1 exbract,

rhonphorus Chlorogtonnouo reduccd
molybdophoaphoric
blue colour method

Available 1575 pro  Ligh In neudrsel normal

posasoinm ammonivg ecchabe
extiract=rlane
photonetric

ol 4.6 122.5 soil:vater

suopenolon ualns o
P uoter

Beoson and ¢limote

The ozporiment was conducted during the period from

June 4o Jepteomber 1920. The'crop ues goun oz 10-5=1920 end

horvegted on 25~0=1980. Tho neteorological data for the

above period cre preoenteld in Teble 2 and Fig. 1.

The aven cnjoys a humid tropicsl olinsto. The

weckly avorage of dally moxioum tomparaeture during the

cropplng period roaged £rom 28.77°C to 32.3°C and the

minton tenperature from 21.97°C $0 23.37°C. The moxinum



Table 2. Mebteorologiceal data during the crop period (Weekly averages)

R W.Eemzzc—mr‘aure.('(}) Relative humia;.ty @ 5 aineall
N el Vinximom  Minioenm FPorenson  AfSsrmoon (mm)
T rat 31.32  22.97 96.25 83420 57,25
sume 1920 onil ‘ 32,30 23.32 9375 78.60 10.66
32d | 29.97 25437 85 .20 8575 42411
Ath 29.70 22.74 95.33 79400, 29,94
16t 28.77 22.29 94..00 8%.00 43,54
suly 1980 o 28.689 22,33 85 .00 85 433 43,833
%ra 29.67 22,86 95«43 84435 52.69
Ath 29.93 22,04 9591 - @e.1u 28.97
) ik © 29.97 22,57 95 .71 72.57 5.77
pagnot 1980 oril 29,86 22.50 95 .71 82.66 16.71
Spd 30429 21.97 © 97,00 82.33 49.23
Ath 29.95 22.59 92.57 80.45 15.65
' 40 Ty 50411 22,50 95..71 67.66 3.34

Sepbenber ond 3169 25,07 85.29 61.71 il

Zrd T2e24 22973 95457 65.00 0.03
IS 52,23 22,97 92,14 . 69.71 14.+09

e kAT AR

02



FIGA WEATHER DATA FOR THE PERIOD FROM JUNE TO SEPTEMBER 1980
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The poxtitnm and mim.m relotive midity vanged froxg 92.%4
0 §7 per cent cnd 61.71 o C8.E850 per conh yeopectivoly.

The $obal reinfell reacived duying the crop scagon in 94
reiny days anounted o 2843.57 mme Tven though the
dletribution of roinfall during the cropping perliod woo
catisfootory, o good portion of the rpin was reecilved

during the first ten weoko afber sowing and for the remaining
pericd, rainfoll vas low.

Meteriols
Scedo

Soybean vorlobye IEC 3982171 wop uscd for the tlcl.
Thio wag originolly en introduction fron Thellend. The
crop usuelly poturce in 5 10 5% nenths under troplcal
oozditionse The seeds were teoted for viability and vere

found t0 glve over 70 powr cont gernination.
Tortilisers -

Portiliicera vith the follouwing ernlysis were used

for the cxperinanie

Amooniun sulphate anolyoing 805 1
Superphosphate anolysing 165 P‘?,‘()5
Hupiate of potoab enalysing 605 K0

Detedls of drontmants

The btreatrents conoisted of factoriol conbinationo

of 5 levels of potesoiun ol 2 lovels of rhizobial inooculaticon.



ed

g) Tevels of potnosiun

5) N - Control (no pobtassium)
4) K, = 30 kg Ky b

111) K - 60 g - gy -

iv) K3 - S0 kg Y

v) K, =~ = 120 kg .

'

b) Levels of rhicobial inoculation

i

i) 10 - Comtrol (without inoculation)
11) I 1 - Inoculoted

Treotment combinations

T N B DR 9% &
£1) Kol 4 vii) Kzlg
1) B4, viil) E5lq
iv) K, iz) Kolo
v) Eply %) Kalq

In addivion %o the ebove, all the plots rececelved
o wniforn doss of 20 kg Uy 80 kg 9205 and 500 kg calelun
nydrozide pex heetore

Peooign ond loy oub

The trisl wes isid out in randomiged block desigm
wWeh four replications. The procedura folloued for the

allocation of treatments to differcnt ploto van in



23

accordenco with rondom nunber tables (Ficher ond Yates,
1503) .

The Qotalls of the lgy ocut arve as followss

Funber of blocks ‘ - 4
Funbor of plods per block - 10
Humbgr of bedo per plot_ - 2

. Groos plot size o - Snxé4n
Bed oize - 4.5 1B X 1.5 n
Spacing - 45 00 X5 cn

The lgy out plen 1o shown in Pig. 2.
Field oulbture

Tho experinental plod was ploughed with troactor,

~ stubbles vere renoved, clods were broken ond tho land wos
lovelled properly. The field wes thon lald out into blocks
and ﬁloﬁs 2o per tho expevloental design. Dedo of sizo

4.5 0 % 1.5 & wore lald cut in the ploto with ohannelg of
20 ca widdth in botween. Provielon for proper drainage

wep also nade in the plota.

Diping and fortilizer opplication

Lime was broadcast on ecch bed and zaked in
12 dayo prior t0 souving. The antire quentitiecs of nitrogen,
phoophorus and potoopiuvnm were applied as boasal dresoing

one doy prior to sowing.



FIG. 2 LAY OUT PLAN
FACTORIAL EXFSRIMENT IN RANDOMISED BLOCK

CESIGN

Ko Ne POTASSIUM K; 30KgKy0 ha=t’ S
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Secd inocculntion and soving

Tor tyeoting the gecd with the incoulum, the
" proccdure recomnanded by the Temil Holu Agwloultuzal
Ualveralty vas followed, J aggory pyTup vag prepared
fivoh by nlxing 125 g of jageery inm 500 mi of wobter. 1t
vas boiled for 30 minuiteo and then cooled. To thig,
rhigoblin culture woo cdded end mized tifroughly. Tho
reguived onount of pecdp was then mixed with this culiure

end the seeds vere gubgequently dried in shedo.

Sixty oceds vere dibbled in cach row of 1.0 nmotre
iongbh, poindbolndng o diotence of 45 em bobueen TOWS.
Seadlingo were thinned oub a weck ofber cowing to rotain
e population of 30 plaabo per rovw, thus giving en averoge
orocing of 5 oo botwemn plants. The totol muober of

pianto in e bed wan £ixed os 300.

Afbor oulbtivebion

Hond weeding end onwihing wp were dong cne neath
efter soying.

General condiftilen of the arop )

The gtand of the crop wag sablisfactory tm‘mg&qgﬁ
. QA B8y
the poricd . /b e,




- Plont protectlon

A mil3 atitack of leof eating catorpillers and
ephido wen noticed during the profloucring period which
weg offcetively controlled by spraying 0.2 per cent sevin
end 0403 par cont phoophonidon (Dimscron) vegpechively.

Hexvesting

Maturity of the crop was declded by complebe
shedding of leaves. Hoyveobing wan done 107 doyo efter
powing by cubting the plonts eb the base uvoing olelkles.

Obgoervations recorded
I. Growth choracters

Elght plemip were selected at random cfber
elininating the border rows and aoll the blometzic obger—
vations weoro recorded from these plants at variouws growth
stoges. A ooparate oempling erca woo nazked for
deotructive gampling 0 recoxd the numbor end weight of
root nodules and for growth analypis. From the genple
plento collcoted from thig area the dlfferant plant
poyts cuch eg obtem, leaves, gholls ond oceeds wereo .

peparated end uweed for chenlcal onalyolo cubsemently.




a) Helght of plento

Fron the observation plants marked Lor biomotric
oboervabioms tho helght of plants was necesured £rom tho
base to the $ornineld bul and the oyverage helgut worked
ouk, This obeoeorvation wes takom five tines ot intervals

of 15 doya commencing fron 30th dny afber oowing.

b) Twaber of branches

Humboer of brenches weg cowmied on tho obnoryo-
ticn plontc on 45t%h day, 60th day and T5th dey afben
eowing ond the averages werg onlculanted.

o) Hunber of nodulen por plant

Thie obsorvation wag teleon ab four otages at
regular intorvals of 15 doys otarding from 45th doy
afber souwing. Plonts were palled out corefully eftver
loogening the soil c{romﬁ then with tho helpy of & hond
fork. The total mumbor of root nodulen wao counbed and

tho overage worked out.
d) velght of nodules por pland

Prooh welght of the nodulep was tokom ond £rom
thio the sveroge weight calouleted.
e) Dry netter production

Aftor eliminabing tho border rows, fivoe plemto



each wore collected on 0%k, 45%h, G0th, 75th ard
QStﬁ.aaya afier sowing and at hazvest, from tho oxea
norked Zor destruchive ganznling., Dunlng the firvoet

four stogen, thae leaves ond ateng of the plonto were
poporated and thelr dny vwelcghids recorded seporpicoly.
During the lest two stoges, the plant was geparated inbo
leaven, obems, chells ond seeds and the individuol dvy
welghio recoxded. Ths totol dry weight in each sbegs
vas workzed out by odding the dry welghits of the indi-

vidund componceats.
2) Growth enalyscis
1) dpecific leaf aves

Spocific leof area (GLAY was vorksd oub es

£ollougs

STA & (DAL/DH,) ¢ (Thy/Dilp)
2

0.9 = Total leaf aven abt fob otage

DA, = Tobal lecf oren ot 2nd phegs
LH1 - Potal leaf dzy woight ob lobt stege

LME -  Potel lcaf dry volght at 2nd otoge

11) Leaf weight ratio (LUR)

Leaf velght zotlo wno colouloted as follownt



¥R o (TJW1/U1) * (IlWa/ﬂa)
2

whers,

Tq - Totel lecf dry weight et 1ot otege
I-wé' - Total leaf dry veight at 2nd agtoge
e - Total dry weisght of pleont at 1ot obtege
22 - Total dry welght of plant ab 2nd shtoge

1i1) Deaf area index (LA T)

Leaf cren ladex uas worked oub by following
the ‘welght of papex mothod'. Five plonts were uprooted
and thoir lecves were poperabted. Ten leaves were
selceted of randon and thelr oublincs were troced accu-
robely with pencil on guelity hond poaper of Imour axoe
per it wolght. Tho trece was then cub ocut carefnlly
ond uelighed. From this, the esctusl arpa of the opomole

leof was coloulosed.

The leaves werce thon dried 3in o hot alr oven
abt 70 40 B0.C 0 conoband welghto cnd the dzy welghbn
of ten leaves and the renalning leoven were recoxded
peparetely. I:caf cyee wao then caloulated using the
area welight relabionghin end totgl dry welght of lcaves.

TAL wos celcoulcted at five stages go follous,

AL @ Total leaf orea of five plants
. Lond oxea cocuplod by £ivo pleato
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iv) Aboolube growbh rabe (ACR)
Aﬁsoluﬁa grouth rate was woxked oo Zollouos
an = Uy

ip=I4

Wy « Total dry welght of plant ab timo Ta
4 - TPohal Azy weipght of plent ab tine T1
v) Crop growth rate (CER)

Crop growth rate van uorkad ocul es followo:

COR = 3 Uiy

where,

P w Growmd orea
Hg = Total dry weight of plent ot tine I,
Wy = Total dry walght of plont at btine ‘21

vi) Het asoimilablion robe (TAR)

The procedure glvaen by vatson (1958) ag nodificd
by Buttory (1970) was followed for caleoulebing HAR.
The follouing formile wag. used to arrive at the neb

apoinilabticn robe.



HAR = t?_"‘z': 1_011 "A2)
e

(4

whera,

tp - To%al dry wolght of plaents m"a at time &p
bq -  Totcl dry weighh of planto mﬂg ot tine t1
to=tq = Timo interval in days

A, - TLeaf area B2 on pimo o
ab tine t1

A - Toof avea m ©

IT. Pogt~borvest obgezvationg
a) Number of podo por plent
Averoge nunber of pods por ploand wap worked oub

by counbing the totel mucher of pods from the obsmervation
plontia

b) Velight of pedo per plamb

Avorage wolgat of pods per plont was calculoted
by recording the wvelght of totel rumber of pods from

the obgervatlon plento.

o) Humber of peeds pex pod

Tuwenty podo were mclected at pandom fxom the
oboervotion planto, the totel number of seedo counted

and overage worized oub.
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a) 1000 secd weight

From each plot, 100 dyy sceds uoro taken ab h
randon, and theizr weight recorded. From thios, 1000 sced
velght wag coledlabed.

0) Sholling poresatase

Sholling nercentoge van ctlculated on 90tk dey
afser sowing end ol horvest uoing the folloulng Lormmals.

Shelling percentoge =

£) loisture percenbvess of seads

The cleoncd secﬁe vere o dried Loy three deyo,
ganples were drevm f£ron each treatoent end the lnitial
velghts pecoxded. The scedn were then oven dried to
conobont welghts ond moioture perecentoge worked out ag

folloune.

» . .. woighl of moloburo =
Molotura poroantage = Helgnt 'of'g"“"“”gea*&m oibor oven arying 22100

&) Yicld of secds

The podo horvested from the net oyeo. were sun
dried for thmee doys, threshed, winnowed, cleoancd and
she welght of cleon sgedo rocorded. Yield was cxpressed
in kg hot, '
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h) Yield of stover

Stover obteined fron cach net plot wag o
dried for threc days and dobal weight weos recorded, ¥icld

weg espregscd in kg ha-‘ .

i) Unrvest Lndex

Horveot index was calculnted ag follous:

Y econ

Tie g 0 Aol P
Horvrosh AnBesr = o

whepra,

Y econ =~ Dry woight of geedo
Y blol ~ Totel dvy welight of plonts

IIXI, Chemical stwlien
A. Witrogen, phosphorus gnd potassium content of plants

Plent ponyples collected for mecoxding dry weight
were used for chamical emalyoisc. The nitrogen, phosphoruo
end potasciun conbents of stem, lecves, shello ond secds
ot differant stageo of growth uwere delcrnined by uoing
Auto enalyser and TEL Fleme Photoneser (Jockoon, 1958).
Tron the ratriend contondo cand dry welphto of tho plond
compononto, the nutziomt content of the whole plonb was

alao woritod cub,



B. Uptalto of natricnto

The totel upholie of nitrogen, phoophorns and
potagpivm by the plond and individucl plend pordo was
caleculated ot diffexont otegen of growth fron the matriont

content ond dny welghto of plant parts.

C. Hewvest indloes of mubrianto
Horvest indicon of nlirogen, phoophozrug ard
potagsium woye worlied oub as follownsz-

Anount of nitrogmen in seeds
Potal anownt of nitrogen in plonts

Horveot indox of =
nitrogon

Awovn®, of phoarhorus in oocds
Total omownt 01 phOSpLOruS in DLonLs

]

Uarvend lndex of
phoaphoman

Ariount of uwotagslun in geods
Total amount o1 potapcsium in plonts

Harvest index of o
potesaimm

D, Utilization of potassiuva

a) Reaponoe

Reopongoe of yield por unit of applied potooh was
caleulated by unoing the following formula. -

Yield in dxeatment=Yigld in control
Reoponae = Quentity Of potosh appliod

b) Productive cfficlency

Froductive officiency (Yicid ner wnit of recovered

potasoiun) vas caleulsted as shown bolou.



Yicid in treatnent=¥icld in comibrol
Potaanli upboko g . Yotogsiun uptoke
in $reatmont in control

Productive efflciency =

IV. Quality cheractore
a) Proboin conbent of opocds

The protein content of secds was caleulated by
tiplying the nitrogen contiend of secds with the foctor
6.25 (A.0.,A.C., 1950),

b) Protein yield

fhe proteln yicld was calculabted from the protein
caonbont of ogeds and totel poed yield and oxpressed in
1

i3 m- -
¢) 0Ll condent of geodn

The oll content of oveon dried seec‘iu vag eotimated
by uosing Sozhlet apsoratus (A.0.C.8., 1971) and expresced

a3 pereambogl.
a) 0Ll yicld

Tho cll yicld won estimated from the oil combent

of seeda ond Soval yield of seedn end enprezned as kg ha"’.

V. Soil gnolywia
Coll gonples were talien replication-ulse befors

the experiment and plotwise afier the cxzporiment and the



tobtal nitrogen, avelloble phosphorus end availsble

pobogolum contents weore cstimated. .

Statioticol enalysis

The dote on differcnt cheoractevs wsre anslysed
sbatictienlly by applying the technigue of ennlysls of
verionce for Sx2 factorial experiment irn RBD end signi-
ficance ¢f the eff.‘e&bs were tested by T oot (Cochren

ond Coz, 1955).



RESULTS AND DISCUSSION



RESULTS AGD DIGCUSSION

The reoults of the oxperiment on the growubh,
viold ond qualidy of 80;‘-1133811 ag influenced by dlffezrend

trootoants ore preoented and disoussed belows

A. Growbh cherachers

o) Helght of planto

The pean height of plento az on the 30th, 45th,
6Oth, 75th and 90%h dap efter sowing cre wrepecated in
Teble 3. The annlyocis of varicnce ond mean tables for
two factor comblnotions ore given in Appendices 1 and
22 %0 24 reopectively.

There was no significont difference in plont
helpght due 0 levelsn of potoegelunm ab gy of the sgtagen
of growth. Mugwire gt al.(1976) also rcoorded
ginilar resulto in soybeon. Howevey, Comper and Tubs
(1977} zeported that application of podapaium inoreasped
plent helght in goybesn. The lock of significont
inereose in helght in the precent investigotion indicates
$hat the native pobescivn is edequate for the grouwth

of plento in dertan of plont helght.



Teble 3.

various grouth stnseSe

E£Zect of potagoium and incculatian in helight of plonts and rmnber of bz-anches al

Heicht of plant (em)

Jlumber of. bmnchcs

59

Proatponts T0th aey 455k doy b0th Aoy Yoth doy oth aay 454 daymf—m
aft@ after after after afier aftey after ofter
. — “gouding sowin.ﬂ' soum "oug;g sou._ns»; seing gowing souing
Lovels of poﬁasalm | - _ ‘
(K20 kg bha ) , ‘ o . '
0 23,98  47:55  T7.02 T840  T8.6T 1,71 . 2.8 2460
{1.308) (1.074) (1.074)
30 21.66 4280 T248  T5.,05 7516 1.76 3a14 Dol
_ . . ) . ) (10336) (10771) (1.?71)
G0 23.09 4671 75«72 T7e12 TTe15 2.04 310 510
' ‘ I‘ o - (1.429) (1.761) (1.761)
9 2275 47420 $1450 €2.73 290 134 319 %19
| : o _ (1.156) (1.784) (1.784)
120 23«13  47.08 76.44 79406 T79.42 1.22 2492 2499
- ‘_ o e . (1.105) (1.706) (1.720)
Sin » 0..924 2._016 2703 2,803, 2.T34 0.124 06097 0.084
C.De 85 53 . ] 3 na e . J1 S s [R5 S
Rhizobicl inoculation : ‘ :
Tninceunlated 22.2% 44,99 74,92 T6.52 T6.85 194 2693 2493
: : (1.159) (1.710) (1.710)
Incculated 23,56 4704 7834 75.02 7975 1.89 - Se13 Fe13
- - (1.375) (1.769) (1.769)
Sin » 0.584 1.275- 1709 1.772 1.729 0,079 0.062 0053
C.D. ot 55 T3 S NS s 173 jiis] us

Pigures in porentheslo indicate

2 $rapoforned wvaluces
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Thigobial inoculofion of secdpo aloo did nob
oipnificontly infiucnee the height of plonds at any of
the growih obages. The incculsted treatuent wes on pa¥
vith the wninoculoted cos. Huricon (1979) eloo observaed
pimiler yesulis in poybean on sandy clay loam soils of
Trichizr.

9o interectlion effeohts bebuomn poteseiwm cnd
inoculeblion were clpnificant on 60th, 75th end G0th days
aftor ooulng. Tho trontacat 60 kg Ky0 he !

{nooulotion mecomied tho bighest meem helghts of 80.080 cm,

olong with

83,23 o e 838.51 on reopectively in the above stoges.

It wos alpo noted thoet irrespeotive of the treatments
the growth Tate vas low upbto Z0%h 4oy, opid from 30%h
to 60th day end more or less steady after thob,

b) Dumbor of brenches

Tho doka for the punber of brenches during tho
variong obngeo of plont growth gre prescabed in Beble
and the anolysis of vericnoe in Appendix 1.

Tho dcta Tevealed that nelther the spplication nof
potagsiun nor the dnogulnticn had any algnificonty offech
onn thio é&wmci;er &m ooy of the geowth otegen. Intoraction
efféc‘w were algo nob oignlficont ob any of the geouth

abageda.
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Ag in ﬁheloasa of plont helghd, there was no
oipnificont effeet of potapalvm application and inocus-
iation on numbor of branches aleo. The reasong ebtributed
to thoe leck 0f significmt effect in plant helght ore
attributoble hozre oloQ.

c) Mumboy of voob nodules pey plend

Tho data on the nunbor of roos nodules poy plant
durlng verious stages of plant grouth are preaanited in

Zable 4 end the enalyein of voriance in Appendix 2.

ApplieQ potogsiun hove nobd influenced the mumber
~of yoob nodnles per plant in any of the atesges of growbh.
I4 wos also obsorved thnt the maximm mymbor of noduleg
vereg reecxded on the 75th doy after gowing. dJoneg of al.
(1977) obgerved on inoregoa in number of root nodules

pe? plant due o applicd potooplum. The lack of influmce
on mmber of nodules m this cxperinent egain points 40
the fact that the quentidty of nabtive potacoiun nrooond

in the goil was odeguate 0 prézﬂuae the nexioun nunbey of
nedules,

Significont inozeage in tho munber of rooh nodules
pey plonb due to irnoculation uas oboorved on 45th day
aftor sowing., Tho intoraction effoct duc to warious

combinadtlions were gleo not sigrificent.



Iffect of poboseiun ond inoculation on number of root nodules and fresl welghts of
root nodules. ab varioua grouth gtaged.

Table 4.

Tamber of root nodules per pland Frogh welght of nodules per plent (g)

Trentoonts ~{B L. doy  o0bh dey otk ey o0th doy  4bth doy GOth doy {Ltb day 90th day
afher aftar ofter afser after after afser after
gowing 2ouing gouwing _ eocuwing gowinzg agowine -gowing sowing

~ Levels of potassium ' ‘

(K20 kg ha™ ) | _

0 2210 3.68 Tel12 5.8 - 0.081%- 0,062 0048 - 0111
(1.792) {(2.193) (2.029) (2.610)
30 177 1.67 514 5«09 0.119 0089 . 0,192 0.135
(1.605) (1 .636) (2.479) (2.587) .
&0 2.5 Ja42 T29 .73 0109 060063 0.146 0.162
(1.775) (2.102) (2.579) (2.7680) .
Q0 212 159 640 4959 0.102 0.079 0.184 0.057
: (1.707) (1.611) (2.721_) (2.096),_ '
120 187 De22 9455 .12 0.076 0.052 0,159 0.1560
) (1.693) (2.055) (5.248) (9.181) '

C.De 0% 5% ns . 18 HS NS 313 e HS s

Bhizobial Inoculabion ) :

Inoculoted 2 .77 F45 5% «S0 T35 Oe 109 0,030 0180 0148

Sfm ¢ 0116 0188 0355 0.383 0.020 0.014 0.050 0,030

CeDe at 59 (0.339) s us us s TS TG ot

Tigores in peronthesis indicate \/xﬂ trancforoed values

o
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A review of literature on the offect of inocu—
iatlon on ‘nodulatien generally ohows an inorecso In tho
number of ncdules per plont (Ghatterﬁaa ab oley 19723
Handl ob 81.,9974; Pasil ob 81.,1974; Fel end Soxena,
19753 Samena end Tilelk, 19735 Jensenvion gb ol., 19703
Kaow gb al., 197063 Golthon, 19773 Des gb al., 19775 Reo
ond Padil, 1977 and Sachensky, 1977). Bub non-significand
effect of inocalobicn on nodule mmbér wvos eloo roported
by Tronminhbicn ond Hinson (1977), Boomkored gb £1.(1976)
end Nelson gf ol. (‘39'2;8) "

The iack of response of rhigoblal inopulotion on

G0th, 754h end 90th deyo after ooulng indicates that
cffeobive streinp of Rhizcbiun ;3' apoploun wers aveildble
in the soll originelly. Nodr (1978) and Ruricn (1979) |
zeported o decroess in nodulotion due to inoculetion in |
the cendy cloy loom s0ile of Prichur, indicating dhe
affectivencos of the native gbrsin of Rhizobiun javoglicoun
ovor the intweduced ona.

4) teight of woot nodules per plont

Reoults on the welght of root noduvles nor plend
under the various treatuento are given ir Table 4 end

 fhe anolysio of varionee in Appendlz 2.

Nelther the effects of lovels of potapsivn and

inoculadion nor thelr inseroctiong vere cignlfioont on
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this choracter ab any shoges of pleat grouth. A oore

or legp oindlipy trend noticed in $he number of nodulen
per plont with levelo of potasalun end inooulobion wag
noﬁicoﬂ' hoye elso. Ao in tho cose of aocdule munmbey pop
pland, the higheot nodule welght was clso obtalned on the
T5th doy cfter oouing both uwnder the lovelp of potesoiun

and incoulotion,

The reoulto reported on the effect of potogoium
andl inoeulation generally indicate o poolbive memgpongse
on nodulation. In the preccad study the tvaothonts had
no gignif{iomt cffect on this choractor. The reagons fop
guch oa ohgervation wore dliscusoed olready while dealing

with tho obsarvation on aocdulo nunbor.

c¢) Doy unbter produoction

1) Dzy welght of oben per plend

The nesulds on thoe dry welght of otem per plant
during the varioug stoged of plent growth are rrescnbed
in Toble 5 and Fig. D and the anclynlo of veyxianco in
Appendix 3.

-

The dota rewvecled thab the effoet of potoagsiun
wg oignificont only on ¥5th doy after oowing end the
nighest valuo of 9.262 g plent™s
treatnent 120 g 50 ha™l, In oll other otages nomoly

wos recorded in thie



Tablo 5. Effect of potagsivm and inoculation dry weigab of gten a‘b vorious srouth
otagete

Dzy welght of stem per plant (g)

Treatnente %0th Goy 45th dey 0tk dgy T75th dey  90th doy Horvesoh
afier afber aefser after after

souing souing gowing = sowing  sowing

Levaln of poleopsium

(E,0 Ih ha™ 1) |
" 0 04225 1.689 34869 64530 4163 24535
30 04231 1531 | 4.581 6.194 54569 34330
60 04238 1.244 54075 84369 5.168 44026
90 0,213 14750 5181 6.226 5.763 34794
- 120 - 0,269 1.713 4331 94262 5+408 44594
Stn + 0.023 0.166 04495 04762 04625 0489
CoD. ot 55 us it us 2.211 g’ eis!
ihisobial inoculabion :
Uninoculated 04225 14553 4,970 74250 44433 3207
Inoculated 0.245 1.618 4.245 7345 64000 4.028
Sin 0.018 0.105 0.313 0.422 0.395 04309

CeDe ab 53 | us ‘TS . %9 1.145 s

cb



30th, 45th, C0th and 90 days aftor poulng eud eb
haxrvest, potepoivm did not make any eﬂ.@iﬁcoﬁt difPoronce.

Inereege in Afy wolghtd of obenm due 0 inoculation
uas found 40 be olgnificont only ongoth doy after couing
arl the Inoculeted treatosoat reoorded o ston welght of
6.0 g @lezzt"1vhile the minoculated plot gave 4.463 ¢ plant"1.
The interaction effect of potaooium ond inoculotiorn woo
not significont. It woo aloo observed theb the moaximm
oten dry welghl was rocoxded Gn the 75th doy after cowlnge.

Diccuosion on thic aopeot will be covered while

decling with bobol phytonoas proluction per plond.

11) Dry weight of leaves per plond

The dabe en the dry welight of leaves pez plond
ot Gifferant oboges of grouth ere rresentod in Toble 6
end Pigs 4. The enalysio of variencs and nean tcble for
tue feotor combinabions exro glvan in Appendices 3 and 25

reopoeotively.,

Dry welght of looves was nob influenced by the
levels of potessolum on the 30th, 45th, 00th end 90th Goys
efton gowing, Dub oz the 756h dey thoere wes a signlficont
incresse with increaning levels of pobupaium. Ab thio
stage, tho highest Iecaf apy wolght of 5.129 g ylcnt'1 vag

recozded by 120 kg K0 ho™ .



Table 6. Dffect of pobossium ond inoculation on dzy ueight of leaved at vorious
groutia atases. -

Dry welpht of leaves per plant ()

Treotnento 0tk day 45tk day 60th doy 75%h dey 00th doy
' aftor afsor after - after after

BOuinm oowing gowing Sowing gouing
Leveln of potcosiun ' '
(5,0 Itg o™~ 1) _

0 ' 0.276 1.526 2.543 %495 1727

30 0.237 1.346 3,105 34559 2,046

Go 0.293 - 1.155 3375 40752 1.621

90 0.240 - 1033 3.669 | 3702 1.614

120 0333 1.578 2041 54129 20164
St + 0,035 0.740 0,303 0e432 0.246 -
C.De b 55 ns 113 g 1255 ns
hizobinl inocculabion
Uninoculcted 04271 14453 o564 40061 1.6G6
Inoculated 0501 1442 2.5 4194 2.163
STR 4 0.022 0.003 0.191 0.275  0.156

TD. ot 55 TS [ LS s 0452
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Incculation incyecged the dry weight of leaves
olgnlficantly only on 90tk dey after souing. A duy
welgat of 2,163 g plont™! wao recorded in the inceulated
plot as pgeinot 1.666 g plmt."1 in the uninconlated one.

Interaction botween potassiw@m and inoculation was
olgnificent only on 45%h dey after sowling and 120 g
0 ha”! besides the inoculotion trestment reconding the

mazimm leaf dey welght of 1.93 g plent™ ot thio stoge.

1t was alpo obgarved that the Gry welpght of leaves
incveaped at a faster rate fron 30th day after sowing ond
the meximmm values wore recorded on 75th day afbor sowing.

Thereafter, there was a reluction in leaf Jdry welght.

Dizcugsion on thip agpect will be covered while
dealing wlth totodl phybomano production per plant.

111) Dry veight of chells per plent

The deta on dry weight of ghells per plont ave
preseoted in Table 7 ond Figl and the anglysic of varlance
in Appendix 4. |

Increnging iovels of potasclan hed no cipnifiocont
effect on the cl:r.:y weict of chells on 90th day atfter
oowing end ot hervest. Houever, there vas on incrcese in
ary uoight upto 30 kg K0 BT ot voth the stegen,



Toble 7. Dffects of patesoium and inoculation on dry veight of shello and
seedes ab vapious growth obages.

Sry u@.c.@i. of E;hells pey Dry welght of secds por
plont () plant ()
Treatuments voth day after Harvegh gOth day artéer Horvest
aouing soulng
Levels of potassium
(E0 ko B h
0 54031 2181 2.969 42100
30 T 5.988 2,713 32800 5 656
60 %001 24751 3075 4,851
S0 4,150 2,350 4,109 4,606
120 4.113 34700 3950 T o283
Sip : 0.404 0.417 Q4559 0740
CeDe o6 5% B3 s Ho 1.143
Bhizobial inocuistion
Uninoculabted 3.210 2.030 3290 4.928
Inoculated 4.135 2.842 24950 5 «445
Stm # 0.294 0.255 . 0354 0.4G8
C.Da ab 5% Q.852 us s 175

Ly




FIG.6 EFFECT OF POTASSIUM AND INOCULATION
ON DRY WEIGHT OF SHELLS AND SEEDS
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Tho highest mean Avy weight of 4,15 ¢ 1)1@:1{;"1 wan
zocorded on 90th day aftor sowlng when 90 kg K,0 ha™l
was appdled,

Inocoulaticn increascd the dwvy weight of ohelig
elgnlficontly on 90%h day ofter soving but not ab
harveot. The highest dzy walght of 4.1%5 g pl cnt wao
zeconiod in the inoculetod plot oo ogeinst 3.21 g plont |
in the winoculoted control. Interaction effeet wag

not algnificant,

-

Lt wes alyo obsozved that thove was o deoline
in the dry welght of sgholls g% harvest as conpared bo

thet on the 0th Aoy aftor souing.

Thege regults will be discussed +hilo dealing
vith tobal zhyybonaps woduction por plong.

iv) Dry woight of zoeds per piond

Date on the dry welght of seeds ore prescnied
in Teble 7 and Pig. 6 cad dthe enndycle of worionece in
hppendiz 4,

Pobopoiwn levelo Aid not influcnce tho dry welghd

of gecds on S0Uh dey altor 30uAng, wut ot howvooh tle
effect wan gignlficant. Tho mesdimm dyy welgab of

-1

7233 g plont =1 wen reetwded ia 120 kg K0 ha ' ab
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horvest vidch woao supezior 4o all other levels. Though
. $ho overall dtrend wap in fovour of increasing the dry
walght of secds, ulth increnoing levels of podbagsiuvm, it

wap neithor oteady noxr consistont.

Ho olgnificant dlfferance was noted with inooule-
tion on 90th day afhber gowing end eb harvest. Bub en
incercasing trend was observed with inoculsjlion over control.
Interaction aleo hed no signiflcont effect. 1% wms elso
noted that the dry welgat of gecds incyeaged from 90th doy

40 harvest.
The Alpsoussiom on this will be covered oubscquantly.

v) Totel phytomass produotion por plont

The dote on total phybomass produced per plond
during verioug growth steges are prezented in Teble 8 and
Tige U, The ennlysis of vorlance ond zean table for

intoractions ore glven in Appendlces 4 and 20 respectivoly.

A% none of the ghagee excevt Toth dey after sowing
potagsiun exertod any infiucncc on the touol phytomass
production. On tho T5th day ofter souing 120 kg K0 ba”
vecorded the highest volue of 16.623 g ;ﬂlan‘a“1 vhich wen

1

on e ter with 60 kg K,0 ha™ | but suzerior to all the

other lovels, The effeet of potogsiwm vas nob cignificont



Table 8. ,..”ccu oi' pﬁtasuim end inoculaobion on totc«_. pkwtomsm production at verious

Tobal mhybonags nroduction pe plant ()

Trectnenta T0Wh day  45%h doy | 60th Aoy 5th day | G0th day Eevent
. fsexr afiexy efser after after T
sowing Qowing aouLng gouwing gowing
Leovels of potespivm
(%0 kg ba™ ) |
o 0509 34214 6.518 12.751 11.891 8.319
30 04519 2,878 7814 12.641 15.490 11.106
60 04530 24399 84585 17.2%4 1%.071 11.638
90 | 0.453 34353 94020 13,069 15.920 10,756
125 0601 5.250 T 434 18.623 154714 15 4569
St & (eGS0 0298 0800 1,500 1.736 1.570
C.Be at 59 1S iS5 05 82355 s ns
nhizobipl inoculotdon :
Uninoculabted 0.499 34006 8475 14.723 12.611 10 4340
Inoculated 0546 34060 74273 15 .004 16.223 124315
St + 0038 04169 0506 0.948 1098 04595
CDe ot 5% uS s ¥ Y %6156 ns

-

05
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ab all other ochagos. Howeverw, $here was an inoreace
in phybomnas production upko 30 kg K50 na~? in oll the
phoges oxceph on the 45th mnd 75tk deys efter sowlng.

1% con be peen fron TablwS, 6 and 7 thet there
was no significant increase in dry oabter eccunulation
in aten, leaves, chells and goeds at ony of the adages
by applicokion of poﬁaasiun.‘ Thene resulihs also ouppord
the concluvsion that the notive potassiun status of thé

poll iu adegquate Zox the growth of goyboon.

Tffect of inoculabtion on total phytomrss produ;-
ction woo signifiocant only on 90th doy after goulng and
the highesd value of 16.223 g plont"" .was rocorded in
the ineaulatelﬂ plot as ageinst 12619 & plcmt'1 in the

wnincculated plot. \

The noneaignificont effect of Llnoculation on
phytomnss production in olmost all the stogeo pmoy be
due 40 ito inability 4o influence the dry natter accu-
rmalation Ln the various plsnt rerto ag evidenced from
Tables 5, 6 and T.

Iinteraotion bhotween potassiun and inoculation
weo Poumd 40 be olgaificent only oa tho 45%h day ofier
oowing. The trectment 120 kg K0 ne™! along with inoou-
1oticn zecorded the higheot valuo of 3.923 g plont™ !,



Ueny of $he meported czneritentol rasilts indicate
olgniflcont increcse of dry welght, comsejuent 0 appli-
cation of potegolum {Chovolior, 19763 Termam, 1977) ond
inoculotion (Roword eb gl., 1973; Prokopenko nnd
Voghchenko, 19743 Roo end Pabll, 19773 Rulz-Avgucso 66 ol.,
1977 »

There was o stoady increase in the dzy welmt
G2 oven and leal upto tho T5th doy alvem oouwing, aftor
vhich it showed o congpicuoun reGuetion. Henso the tobal
phytonase production per plant eploo showed a ginllar drend.
The highest dry welght recordod on the 75th dey and a
decrenso in totel dry welghd notieed botucen G0th day
ond hopvosd nmay be attributed o the lenf Zell thab ccourrced
at the advenced stoge of maturlty. A decreooe in dry
welght of ghells noticed beduesn the obove piages £100

cubstantiaten the abowo regults,

£ Growth onolysis
1) Specific leaf area

The remulio on gpecific leaf apea during the
vericun steges of plant grouth ere procented in Table 9

end the mnalyois of voziance in Appendix S.

Spoecific leaf avea uas nod influcnced by the

laovels of potagsluws eb cny shoges of plont grouth.



The effeet of Incevloticon on speclfic leaf arca
vea sipnificont only bodween the 60th end T5%h day

ofbor Bouing.

The inberaction effect due 0 variousm combina'ti;ona

ves olpo not aigalficent.

The poximm speclfic loaf arves wao recorded
webwzen B0%h end 45th dey after sowing. I con be geen
Srom Table 10 et the leaf erea wan increcsing cherply
Gurlang thls oboge indicaebing o rapld leaf expenolon
which might hove rogulied in higher opecifio leof ogea. .

Gounarioon bobucon shoges indicated o decline in
smaclfic leaf avea vith age, which pight porhaps be due
40 the cocuxnlabion of mineralo in the leaves in the

savenced steges of radthe
11) Lieaf weight zatlo

The dota on the lend welghb rabio betveen different
pbages of glont growth ore presanted in Toble § and

dhe anclysig of verionoe in Apperdlixz 5.

The dota reveoled that the cffect of polassliun
a lexf welght rablo was not signiflesnt abt eny atege of
groubh, Similerly, inccelation also did nobt slgnificantly
influence this cheractewr ab tay of the grouthh otagesS.




Table 9« Effoet of potossinn ond inocnlation on specific leaf orca end leaf welght robio betuoen
various grouth stages.

51

' Speclfic leaf orealcm Teaf welght robio
Treatuonts . Detuecn abuweecn 1o} ween eLwaen gtwesn abwean etucen Betwecn
30th and 45th and E0th ernd T5th =nd B0th ond  A5th exd 60%h and 75th ood
45th doy GOth doy 75th dsy O0th day -~ 45th day GO0th day 75tk dey 90tk doy
ofter afier after aftere after afhter nfter efter
oowing = powins  gowing  sowing . aouinge aowing Boving souing
Lovelo of potasoiwmn
(R0 &g ba™ ")
‘ 0 408,85  412.64 358,68 330,22 0536 0435 0332 0805
30 302410 402430 348433 324.11 04509 0436 0341 06209
60 413,26 380,51 361,05 335.81 0.515 0.440 04335 04205
90 = 426496  300.85  364.63 . 355.82 04513 04445  0.244  0.196
120 429436 424414 350.27  320.72 04520 0440 0339 0.205
SEn + | 19.2% 19.94  15.25 = 15.88 " 0,009 0.008 0.005 04007 -
CaDe ab. 5% for: N NS JeR! B 11 ' i3] piis! 03 s
Rhizobinl inoculabion .

- Uninoculated 427.19 399404 342,18 332408 0552 0.441 0338 0206
Inoculated 401.02 408,74 37098  341.87 04515 04437 04339 0.202
St + 12.15 12.61 0465 10,05 0.006 0.005 0.003 0.004

~ C.p, ot 5% ms N o3 28,00 TS ns 5] NS ug

e



The inoculoted trocinent woo cn o por with the winocu=

ioted one.

- The interactlon cffcehn betuscn potossiun end

inoculation worps 2lse nob pigaificonb.

I% was elgo Ohsex"v-ed that $he leof welpnbd radio
decroaced over stegeo ond the deergasing trand wed nore
or lego wniforn for the vorious treathents. Thoe deeline
in leef welpnt vasie noticed with age of plouts, may be
duce to the reductlion in leal welpht conscguent to
obgeiaslion of leavesn, wranglocotion of corbohydrates o
reproductive organg ond increase in dry weight of plant

parto other thon leaves,

344) Tea? area index (LAD)

The. datg on leof ares index during the vorious
otages of plant prouth oxe jresented in Toble 10 and the

onalyols of vevicnce in Appendix G.

Holther thoe offects 0f levels of pobagsitm cnd
inoculsbicn nor thelir intoraotions were signlflcont on
thio charceter ob eny stageo of plant growth. The cffegt
of potessivm on lenf ares index was corretic end no waiform
trend could be noticed vith lovelg of potessium et ony
of the gxowth sbtogos.




Halpr (1978) ond Kurlcn (1979) elco reported
that incculaetion had no influcnece on LA .

It van also obperved that DAI increased £ron 50th
dey to 75tk doy cnd the highest valucs were rocorded
at this otoge oed cfber ﬁhat there van o charp aeézline.
The zeducbion in DAL after this stage wes due $0 leaf

ghedding.
iv) Absolute prouth rate (AGR)

The data on abzolubte growth ratc are irescnted
in Teblo 11 and Fig. 7. The annlysioc of vayionce end
nean doble for intezachtion arce given in Appendices 7 i

27 reopeetivoly.

Inorenging ievelo of pobasplum hod clgnifiozab
effoct only botucon 60th and 75tk doy ofter sowing and

1 wan roconded in ¢ho

tho bigheot value of 0.746 g day
trectmant 120 kg K50 ha-1 which was on par with G0 kg
K0 ha."1. In all other oboges, potoosium Aild nob nalkd

ony significont dlfference.

Inoculation foiled $o produce eny significond
infiacnce on AGR ot any otegs of obgervation. However,
there vap on incrcege in AGR, though moarginal, dus to
inoculation in all the stoges cxoepb betueen 45th and
GOth day oafber poving.




Table 10. Effect of potossium aand ...zmcz..l._.
goowth obteged.

on leal ay

ayen index ab verious

Lea? area indcd

Treatnonio T05n Goy  45th doy | GUSh doy | {ooh dey  Uoth dey
afder ofer ofyer after altep
gouing sowing zowing gowing souing

Lievels of pobasgimm

(%50 kg pa70)

0 0.461 34071 4006 56550 400
30 04421 2,755 5,001 5..2583 74
60 0579 2.024 5«56 0.830 640
s 0455 34050 6039 5.174 2,316
120 04580 3235 4.946 T o444 -926

Stm 0.004 0083 0597 €.605 0.564

C.D. ab 57 us ¢i:3 bt 1 it

Rhisoblnd inocuiabiocn

Unincculobed 0491 26902 55 0264 5 «906 2.318

Inoculatoed 0500 2.7352 5a112 5,281 2,945

oTm * 0040 04052 04377 0383 0230

G.D. a% 5% 1% w5 5 65 T3

LS



Intercotion cffect wan signlificent only betwecn
30tk and 45th doy ofter coulng end 120 kg K0 he)
wih inooulation vecorded the highost AGR of 0.23 g day |

atb this otoga.

along

Thero was @ stesdy increage in AGR upto the 75th
dey in oll tho trestnente eXcept in 90 kg Kn0 nat,
It con be peen frpm Toble 8 that there voo g steedy
inerasaog in total phybomans productlica upto 75th day and

honee 8 more or leoe similey trand was noticed im AGR elso.
v) Crop grouwth rate (CER)

The data on crop growth rate ab differcat cteges
of grouth erce presented in Teble 11 and Pig.8. The
anclysia of variance cnd mean table for two factor cop=
binations owe given in Appendiees? and 28 mégaeu‘aively.

-As in the cago 0f AGR, potassium had aﬂ.gnifi cemb
effect on CGR cnly between 60th and 75tk doy aefber
couing end the tweatnment 120 kg K0 82”1 zecorded the
higheat walue of 33,146 g o2 agy™!
with 60 kg K,0 ha”1*

which wvap on por

Wo significent differcnce wag noted with ing-
culation ob ony obtege of grauth,.

Interaction cfdect wes olgalfloont only botueen

30th end 45 dey afber Bouiné end 120 kg Kaé ha"1 olong



Table 11

net aseimdliotion rate betueon varioua giowth staﬂes. -

iffecs Of posasoiud and inoculation on aboolute grouth rate, crop grouth rote and

Absolute grouthh rate

Crop gmu"uh rate

Teh sspinilation rate

(g dey™ ) (g day™ 1) ( g2 day™H
Treatoento Detucen Debueen Bet.ucen Bebween Delween Detuwecen Dotuecn Detueen  Detueen
39ih Gog Otk doy Toh oy Aorh oo R O . o o B O
after afier i efter 4 after & after . nfter ay ")’ter « -after d a_"f).‘t. v
eouing gouving sSouvlng oowing oowing Souing sowlng souing souing
Levels of potosolun . - .
(2,0 kg ba" 1)
0. 04181 . 0.220  0.416  8.021  9.794 - 18.491 44435 - 2.619  2.660
30 04157 04308 0,395  6.988 17217 17.531 44355  3.710 2.405
GO 04124 . 04413 . 04633 5,527 18,331 28,128 5.210 4,628 54915
50 0,195 0376 04313 . 8677 16,704 13.915 5.164  3.605 4 4456
120 04179 04290 04746  TOTT 124871 733,146 44126 . 3.178 (.0866 -
st 3 0,018 04057 0.096  0.015 24530 44277 04554  0.524 0.821
S.D. af 59 g s 04279 3 g 124413 s Rt 24384
Thigobial inceculation n ' . ) ' ,
tninoculoted 04167  0.588 04069  TeA13 . 17.201 204828 4.577 - 4.045  3.494.
Inoculated 00168 04286 04522 . T.462 12,726 23.656 4.274  3.004 44156
S » 0.011 04036  0.061 . 0.515 1.600 - 2,705 0.350 0,332 0.519
CuDe ab 5% iz o] B3 BS 1 TS §G 0,963 NS

6S



FIG.7 AB SOLUTE GROWTH . FIG. 8 CROP GROWTH FIG.9
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with inoculation recordod the highest value of 10.063
g any . | ‘
I% vag also noted that CGR incrensed f£rom 30th

éey upbo 75th deay following tho smme dxend obsezved in AGH.

CCR Lo definnd ap the increpse of plont pabterial
par wlty of dine amd ip o fumchklon of NAR and TAI, In
‘the pregont otudy, DAT increased upto T5th doy bud IQAR
decreaced upto O0th day ond then remained neerly constant.
The increege in CGR izptq 60th day was beceuns of o lorger
inorecge in DAL thon the deoreags in UAR.

Tho reoapong discuocoed undor AGR ore epplicable

here elso,.
vi) Vet cosimiletion rase (HNAR)

The debta on net egsinmllotion rate durdng veriocus
grouth oteges ere prevented in Teble 11 and Pige 9 and
the anelysig of vaxrience in Appendiz 7.

Potaguiwa levels influenced VAR significontly
cnly between 60th and T5th day afbey cowing end the
sreatniont 120 kg K0 ba” ! vecorded the highest volue of
0.0 g m'eaay"1 which wen guperior o oll other lovels,
In the other sbages of grouth, tho effect of potassivm

wan nob oigalificant.
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Inereast in HAR due $0 incculation wes found
$0 he significont dnly bebucen 45th and 60th dey afber
gowing. The winocuvloted plot rocoxded the hilghosh
value Of 4,045 g B 2day™ ! ageinot 3,004 g 2acy™ ! n

the inoculated trootnonb.

Tnterpobion offech wos nobt cignlficont in oll the
ghozeo. |

It ves elso obosrvod thet the TAR decreosed from
otk day bo G{Sm doy and ather thol thore vas en lnarcass
axcopt in 60 kg K,0 ha”! cnd 30 kg B0 ba"te It can be
peen £om Teble 10 thot the DAL increansed ghoxrply feon
30%h day upte T5th Aoy eféer vhich thare was o decline.
It 45 geperclly expected Shet WAR will decreacse uith
increase in LA especlally ab highor TAL valuen. In tho
wepent obudy olso a more or leasp simller relationohip
wos nobiced indicating theyeby thalb DAT wae high encugh
t0 exoert rmbtol sheding,. |

IT. Po—st--he_wes_st observationg
&) Munbor of pods per plond

The debe on punbez of pods per plont ob bawzventd
ore wegented in Table 12 and the oanlyols of vorlance
in Appendix 8.

Humber of polo per plont wes nob influcnced by

devela of potagoluvm. Dub en incrensing trend in mmber



Table 12. Bffeet. of pobtogsium end inoculation on number of podo per
ﬂb:»at, nomber of aeer‘la per pody 1000 ceed weight cond ghells

pdanty weight of podo psr

in:g percenbogCe.

Treatnenta

Uggb@r of ‘I;géght of nmc%)m': of 132() seed Sk té be }23... o
pOds por g pey cecdn per welgnt SOt daey iezve
plond plant () pod €29 sauing
Leyels of potaasi.m
(K 0 kg ba )
0 29 «52 5e9% 2403 9710 49.75. 65671
.59 90 09 4 -86 2010 , 96 009 48 -10 64097
G0 335.90 4476 185 Ga.12 4785 04 .42
(5,822) (1.363) .
90 40.0% £a35- 200 08,08 48428 64406
. \6-327) ) (1 rd-?s) .
— .- 20—  --- 23.30 0.87 - 1,913 9947 46,.51% 6576
.B. at 54 g s (0.062) o8 3 )5
hhisoblal inoculation - .
(5.474) . (1 .409)
Inoculoted 32,70 54181 14980 . 57409 47456 64.98
(5 0719) 1 .409) ’
C.De at 55 I-':s 18 83! s s us

Pigorea ivn porenthesis indicate /X  tronoforned valaes

eo
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0f pads por plent wes noticed with inoreasing lovelo

of posogsivm uptoc S0 kg KEO he.q v

Tnoculabionaleo £alled to influencs $thio charastor.

The interaction effcol wos aleo not significont,.

Tho cgbpmoee of o nigificant increasge in the
muber of pods por plent in this study indicates thob
the lovel of aotive noteosium In the eoll woo cdemabe to
produce noximum mmber of pods. It moy aloo be noted
thet in thio experiment there was no significont inorease

in final yiceld aleo, due $0 nohaspiun gpplicabion.

Puochol gb gl. (1975) roported cn inereese in
number of pods per plont vhan culture inoculetion wag
rosorted b0, prosumiably throush the increased niﬁs'égen
eupply by aahonced symblotic nltzogem fizobion. Bub in
thio obtudy, thore wvas no rospomee $0 culture inoculaiion.

Similar reculds wore obteimed by Hurlen (1979) »
b) Welght of pois peor pland

The data on the weight of pods per plent ore
presented in Teble 12 and the apolysleo of variance in

Appendix 8.

1% 1o goen that tho effect of povessium was nod
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olgrificont on welght of pods por plamd, HHouever, on

inereaning trend was noticed upbo 30 kg K0 na™l,

Inoculation foiled to proluce ony significont
effect on dhig cherceter, Inbtoractlon effect was also

not plgnificant,

The 4otol welght of the pods par plont io a
Pmotlion of the number of pode per plent and the test
velght. It pmoy be noted that these charecbers were ngt
significontly affected by the vorious dreatnents wnder
ghudy. Hence the woelghi of pods par plont aloo remalned

wnalfected.
@) Thmber of seedo por pod

The meon valuep on mumber of geods por -pod aze
regented in Teble 12 end tho encldysis of verionce in
Appexdiz 8.

The pesulds rovecled Hhat the effech of potassiun
ues elgalflcont end 30 kg Ky0 ba”' veglotered the
bigheat velue of 2.1 eseds mey pod. Uhen the level of
potegolum wao further incremsed, the nunber of seeds por

pod decrepsed.

The zeducticn in nunber of cegeds oy be due to
the nutritlional imbolenge at highser loyels of pobagoium

(Ruseclld, 1975) for instomce Gue $0 luxury cesumptlon.



ik .oazz. ba concluded that 30 g X0 ha"1 ab the exiobing
g0il fordility level wes opbimmm for obtaining bigher

mamber of pecds per pod.

Tnoculebion ond intersction offects were nob

ol gfli.ficmﬁ .

The lock of responoe noted due to cultues inocu-

lobion wao in agreament with the findingo of Kurien (1973).
d) 1000 seed welght

Tho date on 1000 coed weight for variono treatmonts
ore presented in Table 12 end the enalysis of variance
in Appendlix 8.

ALl the lewelc of potassiuvn ond rhigobial inocus-
igbion wers on o por gtatioticelly, Interoction offects

were 2lso not pignificond.

Tha lock of regpass of potossicn on test weighd
in this stndy agadn indicabeos thob the level of nabive

potogsium in the soil uns adeguoto.

The ineffcehivenoss of inocculotion on test weight
observed in this otudy io in cgrecenent wilith the findings
of Rurien (1979).
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@) Shelling pervcentoge

‘The date on cheolling percentoge on 90th day
cfber gowing end at hoyveob ore prescnsed in Tabls 12

end the enalysia of varience in Appendix 8.

Tho effcets of potagolum inoculation and thelr

interactiono were not significont on both the stegos.

There ves o narked inezease in ghelling porcen-
sege from 90%h Aoy to howvesb. Moot of the increase st
be abtzibuted to the incrcaoge in geed ueighi and the
reduction in chell uveipht (Table 7) uith maburity.

The reagons adttributcd 0 the lack of oignilicont
increase in tho other yield companonto cornpegquent to
application of potesplum and culbture inoculabtion are

applicoble in thio case aloo.

£) Holsture percontoge of peeds

Pal

Doba on moisture percontage of poads cro presented
in Tablie 13. The onslysie of vorlance end meen table
for w0 fastor comblpations ere glven in Appendices 8 |
and 29 reopechively.
flone of tha treatments could influcnce moloturs
poreentege of secdo slegnificantly., Bubt the interaction

affects were gigificont.



Toble 13. Tffect .0f potogalun ond inoculaotion on woisture porcentase of

secdo, gecd . yield, stover yield end hoyvest indeX.

Treghoense

 loisbure

ggrgéﬁgg ° acced Jtover mﬁt
Moowelo of pobaasiun
(K0 kg B2™ 1)
D 749 1941410 2868.50 0416
0 7ol 2147475 2594420 0453
20 a0 225193 - 255720 Oed23
90 5479 2318,04 252510 0.483
SEm % 0.347 . 1004264 135 + 767 04013
CDe 06 5% fizal 63 B3 0.036
DRhiroblial inocenlstion :
Unincculated 6495 2116433 2640.90 04456
Incculated 7450 2198438 2703400 0.433
Stm* 0.219 65413 €5 .8660 0.008
CeDe ot 53 jits iR i 113

19



FIG- 10 YIELD OF SEED AND STOVER
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Moloture content of saeg is ugually cons%derea
0o be a character indicetive of difference in the dogreo
of nmoduridy. The sbudy indicated that thig component
wag not altered by the different treatnments. Cne of the
objectiven of recoxrding the moipture conbent of oeeds
was to edjust the seed yicld of the not plot 0 a uniform
moigbture content., As the daba showed no differcnce in

' moloture perecutege, such on edjustnont was not danc.

Fhere wao o gigniflcont variction in moloture
poroentoge due o intoractlon and the highest vwolue wns
recorded in 0 kg K0 ha"“ glong with incouloation. Though
guch & oignificont voristion wes noticed, the regults
were lnoongiobent ond dl2ficuld 40 cxplain,

g) Yield of sceds

Data oo Table 13 end Tig. 10 chov tha reen veluss
on yield of geede. The munlyois of varionee is given in

Appendix O.

The mgrtﬂ.‘sfa reyoeled that the effech of pobospium
on peed yield was nob significomt. Bub thore vwas an
incrcase in seed yicld from conbrol upto 90 kg K0 ha™!

ofber which therc vas o decline,

Tnercese in seed yield duc to inecculafiion wep

found 40 be not cignifleont. Mowever, there was an
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inercage in geed yield, though morginal, due 40

incoulation.

The inbercction effect of pobapaiuwm ond inoceunlation

vao cldo not oigaiflcont.

The reaudto of o nep=-signdificant offcct of groded
leyele of pokusoium on seed yield ig in ogyeement with
tho Hrend noslced in the case of yicld componcats., There
was aloo no comelotent improvemont in the grouth of the
plent an indionbed by btihwe resuldg on the growth chorectero
Like plond heighd, nuuber of branches and by the data
on dry weighbs of the plent compenents. Bimilarly,
potaselwn application eould nob influence nedu!:izg; welghd
eloo. 1In almoot oll stogeo, the conbant and uptele of
nitrogen by soyvesn ucre 2ieo not inerensed 'by applicotion
of potossiuan{fables 15 ond 18). All theoe point to the
foot s the availability of posagaiun in the soil on
which the cxperinent vas conducked wen edeguate enough,
both in tarms of rejuirement for the growth of orop ana'
for effeobive nodulation ond nitrogen fixatim. It con
be peen £rom Toble T that the 804l Anitielly econttined

157.5 ppoy of swalleble potegsiun wieh was quite highe

A nunber of reports aye ovallable in litoraturo

ahowing increooed yield of soybeon oo osuent 10 application
1
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of npotegsium (Maples mnd Keog‘r}. 19593 Cevlineoop ond
dardys 19703 Bhongoo @b gl., 19723 Chemey, 1973
Foupommicr, 19763 FPerravi ot al., 1976; Feogh gt ol.s
19763 Moriue, 1976 end Groves gb gl.; 1978).

Thaee cre 2lso o feu reported resulis in waich
thora wves no increcese in yicld beesuse of gpplicotion
of potosalun (Reddl ob at., 1970). Uegative responze
due to potesgoivnm application wes also revoxted by

Svec Q:l.g_ g_l_o (1976) .

Culiurs inccounlabion did not resuld in o signi-
ficant increose in yield, Howucver, the neon yleld of the
inoculcted plot was olightly higher then the wninoculeied
one. The average yield of seeds obtalned was folyly
high and comparable %0 tha yiold figuve obmorved in
li'beéaﬁu:ee. Such a veosuld points 0 the fact that the
crop did not euffer for wanbt of nitrogen symbloticolly
Lived, Thore was ¢iso no visual gyapton of nitrogen
Qeficiency in the orop. The doto on ncduldd welght end

nodnle aanber aleo subabontiafho ho fach Shob Lnocealation

=

was not hemeficial, ALl theoe reculis noint $0 the focs

c

thatb the coll oxiginglly had adeqrobe number of atraino

of Rhizobium jexonictn, effechive on soybean. Ia o

gimllar oxperitnent confueted coxlisr in the some tyye of

aoil, therc was o 3isnificont decreasa in yilceld, nodulation
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ond ndtrogon aphtoke of  coybeon when culburo inoculation
was done (Hair, 1978). It uwes then concluded fyom tho
recults that there wes not anly edequabto mumber of
affective strolng of Ehlzoblum but also that the pirains
introduced thyrough the culbure were less effeotive on
soyueans Kurlen (1979) koo aloo obscrved o decresse in
yiold, though not clgnifioont in the mame $ype of coil
conaeguent o culture inéculat.ion. Hovever, literature
on thip =ubject in geonersl indicates ca inprovenent in
the perforcence of the crop dus to inoculation.

h) Yielgjcqxfi atover |

Tho moan values on stover yleld ero prescnsed
in Table 13 ond Fig.10. The enelyols of veriance and
nean teble for twe factor combinedions ore given in

Anperdices 8 and 30 reapectively.

Yield of stover uco not iufluenced uigpificonbly
by levelp of potansium. Horeover; o decrepsing svend -
in swover ylcld wag nodiced from control upto 90 kg

B0 he™l,

inogculagion algo foiled to influence E:t.ovér yield,
though o morginal increase was noted with the incoulatod

plots aver the wninoculated cnea,

Intoraction effect was sigalficont and 60 kg

E,0 ha”! along ulth inoculation recorded the highest

atover yleld of 2972.9 kg ha .
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It esn be peon fron Toble 3 that the growth |
chayocters such ao helgat of plonto end numboar of
branches t-m'a'not sicnificontly influsneed due 40 poto-
solomn aﬁpplicatlon ot any gtoge of plant growth. Similorly
the tobal dry welght of plonts wan also not affected
cigaificantly in eny of the stegec oxeept on T5th doy.
The nongigriflcont effcet 0f potash on mtover yleld is
duc o the ingbllity of thioc putrimit 4o influence the

&rowth charcetors.

Inoculation clgo feiled $o influonce tho stover
yield significantly ond thia 2gein con be oftribubted
to the nom~cigniflicontd influvence of wnls trepboens on
croyth charocters ot aluoot alld stages of planb grouth.
g8iniler non~simificand iuflucnce of insculation on sLover

vield wag reportcd by Furicn (19Y9).

Though intoraction effect betwecn pobaoslum end
ingculation wao pignifloond, tho resuibc wers inconsiotent

and difficuly Lo -oxploin,.

i) Hexveot index

The doba ou horvoot ixdox are omepented in Table 13

ard the enolysiso of wariance in Aprendix 8.

forvost irdex waad influonced by the luvolo of

votasaiun olgaificontly anl 90 Ig 3220 ha".] recorded the
highest value of 0.400, which wag on por with 120 kg Kao ha
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and 30 lg K0 na"l,  Ho significont Alfference ues noted
duo to inoculetion. Intercction cffesct wes also not
oigalficond,.

The' foilure of inocculotion to affect horvest index
may be due 40 ito inability t0 influence seed yiold and
otover yilold. Similey results were obtelined by Kuriem
(1979) ¢ in the came typo of aoil.

111, Chemicel sbudien
A.1. Uitrogen content

e) itrogen conbenb of sten

The data on nitrogon conbent of stenr during the
vorloug otoges of planb growth are presented in Table 14
and Pig, 11, 2ZThe analyslg of veriance and the mean tables
for two foctor combinations cre given in Appendices 9 ond
31 to 35 reopectivaly.

The data revealed thot the effect of potoosiun on
nitrogen content of sten was significant an 30th end GOth
doys ond ot horvoost. On 30th day, the control ;alot, yacordeld
the highest content of 1.144 por cent uhich wos superior
to all other lovelo. Put on GOth doy, 90 kg K0 ha™
rocorded the Mghesd conbent of 1.049 por cent vhich vas
on paxr wlth 120 kg 11:20 ha-1. At narvest olso the control
plot reeoxrded the highest value of 0.555 por ecent and was
gaperior te oll other levels. Though there was oignificeat

vaviction in nitrogon content of sban, the remulis wvere -



-‘Peble 14. DEffcet of potosgivm arnd inoculstion on nitrogen content . of ston and leaves
ot varicug grouth oioges.

Mitrogen content (5))

__Bten — Téoves
Treatoents Z0th dey G0th doy 90%h doy  lUorvoat $0th day ©0%h degy GOtk day
after aficp after after after after
sSoulng powing gouing sowing aowing Eowing
Lewvels of potoaseiwm
(£,0 kg ha™ 1)
0 : 1144 0930 0.073. 0555 . 24727 3427 1.641
30 14044 0 o800 0.674. 0.491. 34050 3272 24490
60 : 1.0%2 0975 0.780 0.367 Bel30 5.493 2.498
90 E 1.049 14049 0.705. 06334 3000 2.611 24094
120 1.015 1.024 0e743. 0,330. 3521 5440 24457
Sm 2 - 0,003 Q.010 0.025. 00035 04035 0.103 04037
Tela ab 50 ' 06003 C«04% 0o . 0,009 04101 0087 0107
Uhizobiol inoculatlon
Uninoculabed - 1.055 0974 0.715 G431 %025 Se272 2.184
Inoculated 1.078 0.961 0.714 0.402. 5 o069 5305 24369
Sm - 0001 J.009 0.018 0C01 0.022 06106 0,023
G2y ob 55 00006 s ns . 0006 IS, 173 0007

7
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not emoistonte.

Inocnlation influmiced the nltyvogen content of stem
on 30%h day and at hovvest. On 30%h day, the inooulated
plot recorded tho highest pereentoce of nitrogezi while ot
horvent the roverse was tyue. The affeots 0f£ inoculation
on 60th end 90th deys wexe not significent.

' Intercotion offect weo also oigmificant on S0th eud
60th doye end et barvest, On J0th day, O kg K,0 ha™| along
with inoculation recoxrded tho highest per cent while on
GOth day, 90 Iig K0 ke~ without inoculation recorded tha
mghost value, Bub ot hoxvoots 30 kg K0 ha™! without
inoculation recorded the higheot per cenb.

Tho nitrogen conbent of stem woas highont in the
initial ptoges which decreased markedly wlth sdvencemont
of crop rrowth, .

The non=-gignificont Aifference noticed in the
nitrogon content eof sten in gonmo stageny 10 in pgreenent
vith the findinge of Kurien (1979),

(no of the recagons for the nariked decline in .nitrogen
content of eben over stoges ngy be due to the dilution of
nitrogon in lorgor bull: of the dry matter as the plents
develop. The translocation of this nutrient fron pbten to
the sink night heve olso contributed to thls.

b) Uitrogen content of leaves

The data on nitrogen content of lecves on dlfferent
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a'bégea ara'preaemtea in Toble 14 and Tig. 12. Tho analyoio
of variocnce end the meen jobles for tuo foetor combiunations
ore glven in Appondices 9 and 34 o 35 roopeabively.

Thers wag gignificent difference in the nitrogen
conbant of leaveo due to potesoium application on all the
1 reooxded the
highoot content, which was puperior to cll othor lovels,
vinile on 60th doy ond S0th dayms 60 kg K0 ne™! recondea the
highest valuecs, ' '

The effect of incculatlon on nitrcgen' content of
 lenves was olgnificont only on 904k day end tho inoculated

stogos otudled. On 30th doy, 120 kg K0 hit

treatnent recoxded o nitrogen conboant 0f 24369 per cand
ville the unincculeted plot gave 2.184 por cent. In all
the othor sieges, the effect of inoculotion remained non-
plgnigicmb,

Tho interaction offect woo plgalficent on 30th cnd
90th deye end 120 I K0 ka"! elong with inoculotion
recorded the bhigheob content of nitrogen in both the above
aboaes. ' |

1% was also oboeyved thoat there wag o 9light
increaco in nitrogen conbtant of lcaves fron 30%h dey uwpho
60tk doy in o1l tho treatmento, exocpt in 90 kg K0 ha™l,
after whlch thevre wao a sharp decline.

‘ The incrcage in nltrogen content of leaveo in tho
eaxly stege indicotep goourulotion of gbgorbed nitrogen in

the leaves, The reduction in $he contont of this nutrliont
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in the leaves during edvanced oteges of grouth mny be due
$0 tha dilution effect of nitrogen in tho bull of dry matter
end it trenslocotion $0 the doveloping cecds. The "celf

dogtructive phenomonon” of thio cxop 1o well Imowun.
@) Nitrogen conbont of chells

Table 15 and Fige. 13 show tho dato on the nitrogen
conbont of shells ca C0bh day aftcr sowing and ab hoprveob.
The onslynio of varicuee mnd the nean tobles for two
factor conbinatlons ave glven in Apnepdices 10 end 36 to 37
reapectively.,

Potogsium hef aﬁ.gnificam effeet on nitrosen content
of gholls on hoth the cbove obages. On 90th day, 120 Iz
Eéo haf1 recorded the highest content of 1.632 per cant
which wes on.por with 30 kg K,0 ha”
other levelg. At harvest, 50 kg £,0 ha™! zocorded tho

and supsricr o all

bArhost per conb of 0.605 and was cuperior $0 ell other
lovels,

Inoculabloa incrcased the nitrogen content of chells
oignificantly en both tho otages and the incculeted
treatmend uas suporior to the mincoulated oncgs.

On 90th Cay end a% horvest, interaction effeot voa
slgnificant cad 50 kg K,0 ho”! along with inoculstion
rocorded the highest volueo in both stegeo.

It was elpe obzerved that there was g conspicuong

decline in nitrogen content of chells ab borvest comparcd



Teble 15. Dffcct of potasslum ond inocculation on nitrc sen conbent of ghellg, secdn ond
plonts ab vorious growth stages.

. | Hitrogen sontont (0)

Shellg Secdg Llonto
Treatnents 90th day Horvest Q0th day  liorvest 20th day 60%h dey 90th day Hervest
afber ofier azher after afser
sowing souing swing sowing oowing
Levels of neﬁussmm
(B0 kg ha )
0 1.389 0.543 6.275 64513 2,063  1.883 2.8  3.238
30 1.564 0.695 4 .606 5.501 24175 1.813 2.100 2.80%
6o 1.476 . 0.003 54658 5 4844 2,538 1938  2.203 2.6E8
g0 1.541 0605 54363 5 .638 2.563 1.963 2.250 2.941
120 1.632 0.422 4 538 5 4038 24350  1.963 21135 2.613
Sk 2 04019 (1,028 04057 0.062 G187  0.043 0.080 04171
i‘.B. ot 5% . 04057 - 0.082 ‘02106 0182 1S 0s 0232 ot
Rhisobiol inoculabion
Uninoculated 15006 04552 4977 5 5658 243550 1655 24205 2.917
Inoculated 1504 04595  5.550 54995 2.265  1.970  2.280 24820
OEn ¢ 0.013 0.018 0036 0040 0.118 0.027 0050 0.108
C.D. ab 55 04035 0.052  0.105 0.115 NS 0.079 s ol

L




IG 13 NITROGEN CONTENT OF SHELLS
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o that on 90th day in il the treastommts. The reduction
An nitrogen content may boe due to tromslocation of nitrogen
t0 the pink,

d4) Titrogen content of peedo

| The dato on nitrogen coatent of seeds-on 90th day
cfter gowing exd at hayxvest ore prasented in Table 15 and
Fﬂ.g.' 14. The epelysis of voriance end the nmoon tables fox
tuo fector co*;abinaticms are given in Appendices 10 and 98 +to
59 regpechively.

Potapalum levels influemced tho nitrogen content of
geeds on both 90th doy and et harvest, On SOth dey, the
conbrol plot rocorded the higheot nitrogea content of 6.275
por cont ond wes superior to ol other treatments. The

ext higheot voluc wos recorded ab 60 kg Ki0 "t 2o1loved
by 80 kg K0 he™'s A% hevvest aloo, the same trend was
noticed end the conbtrol plot zave the highoest per cont of
6,313 which wao signifioanbtly superior to all other trcatments.

Inoculation elgo influcncod the nitrogen content of
gecds at both tho ahove stoageo ond the incculated treatmentd
wog goporior to the uninoculated anes.

Interection effect wos signifiocont on $0th day end
et harvest, Tho treatmant O ky K,0 he™' elong vith
inoculation recoxicd the highest per cent in both the stoges.

It wao @lgo observed thot there was a slight inorecso
in pitrogen conteant of needs from 90th dey Lo horvess.
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Though thove wes no definite pottern of change in
nltropgen content due o potapoiuvn epplication, & gonoral
decrcage in pitrogen conteont woo noticed with higher doseo
of potussinn in both the stogeo. In this obudy it wno
obgerved that the oil content of seed inercosed yith applicd
potagoivm. The decreoase in plirogen content of seeda uith
;ughor levels of potapgium may be dus, to the mobilisation
of tho plant metobolites to ayntheolse oil abt the expenge
of or[:@nio nltrogen conpounda,

The pimificont incrcasge in nitrogen content duoe to
inoculation indicate the benoficigl offecot of thio treatnend

to abzorb nitrozon ond incxcooe probein conbent of oeedo.

¢} liirogen conbent ¢f plenbs

The dobta on nitrogen content of plento at differeant
o0bages of groubh ai:e nrepented in Tables 15 end Pig,. 15 ond
the ennlysic of vorlonce in Appandix 10.

At none of the gtoges, except 00th day, pobtansiun
exertoi any influence on the nitrogen content of plonts.
tn 90th day, control plobo recoided thg highoot per cont oi‘_
2,465 vhick was oa o par wlth 60 I K,0 ha™, bat opertor
to all obhor levelo.

sz’.’ec"a “of inoculation on nitrogen content of nlontg
wvog elgrificant only on 60th dey end tho highest per cenb
of 1,97 wap recorded in the inoculnbed plot. In all othor

stasco, the offcet woeg not signilicont.
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Tho effect of interaction wos not significent in all
tho ohages ptudlied.

Compezing betucen stoges, there was a decline in
nitrogen condent of plonto beoducen 30tk and O0th doy, and
afer thet there wos o otoody increape ip all the treatnanto.

The decline in nitrogen content of the plonts betueen
30¢h ond 60th dey indlcotep bhot the rate of absorption of
this nutrient wep glowor than the rabe of carbohydsete
profustion during thoose stages. Increase in the content of
thio matrient from 60th doy onworde mey be due to the higher
roate of aboorpbion of nitrogon 40 meet the denard of the
dovoloping cecds. Tim reoulto thus indlcate the importance
of maintaining copditions foavourable for nitrogen fixntion
during both vegetative and reproductive otoges of the crop.

A.2. Uptoke of nitrogm
a) Upteke of nitrogen by sten

Uptoize Of mitrogen by stonm ot different stoges of
rreagth are furniched in Table 16. The anolyeis of vamiance
erd the nean table for two fcctor combinationo avo given in
Appendices 11 md 40 respectlvely,

Potegaimm levelo did not influence the uptale of
nitrogen by sten ot any stoge of plant growihe.

o eigmificant differcnce was noted duc 0 inoculation
ol eny of tho gteges excopt on 90th day and the inoculated
treatuent regiotered en uptake velue of 19.122 kg ha” ! pgeinet



Toble 16 Bffecot of potassiuvn end inocnlation on uptake of nitrogen by otem and leaves.

ob variaus grouth sleges.

-

Upbgke of nitrozen (g ha 1)
' ' Shen Loaven
Treninento J0th doy o0tk dey  gosh aoy | Reevest 30Lh 08y oouh day . ootk 4
aftor affer afbcy actter af'ter a.fber
sowing sowing gowing souing aowing sowing
- Tiewels of potassimm
(£,0 kg 2™ 1) .
0 1143 15,970 12,764 64249 34260 'B8.530 13,921
30 1.070 17.526  16.529 - 64931 - 3,008 14,948 224901
.60 1105 21.800  17.839 - G745 © 4056 594461 204249
90 04944 20,348  18.054 - 5.655 " Be169 "504655 164755
120 1216 12.756 17,954 54769 " 44C0B 44 4354 23,632
Sfm & 04136 2.199 1.992 0879 0481 44458 2.694
C.1 at 5 Jate g iR TS s S 6S
Hhizobinl incculabtion ~
Uninoculated 1.024 21.600  14.13¢ - 5.990 " 540623 484220 16,014
Inoculated 1967 184182 19,922 = Z.0%0- 44054 434765  £3.082
Sfm s " 0.086 1.391 1.260 04556 ' Ge304 2,819 1.704
C.D. ot Gt WS 1S 5656 s s S 44943 .
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34,134 kg ha™! in tho vninoouloted one. I all the other

otageo except on Go'bh doy, the uptste wes higher, thcmch A

not olgnificent with imoculatiom. .
Interaction affect was pignificont only ab herveot

—_—Taie e

ond 60 kg K,0 ha-1 along with inoculetion wrccorded the
hicheat upteke of 10.11 kg ha'1. |

Between 30th end GOth days, there was a consplcuoun
increose in upteke of nitroéen by ston after which thore
vas a declino, The decreoso in vpteke in the later stoageo

poy be due to the gelf deotruotive mechenisn of the plonb.
b) Uptoke of nitrogen by leaves

The dote rogarding the uptake of nltrogen by lcaves
on 30th, COth and G0th dayo are nprestnted in Table 10 and -
the cndalyols of varieace in Appendiz 11.

| At none of the otages a4id potoosiuvn exert any
glonificant influonce on the uptake of nitrogen by leaven.
Houwever, thore was ean incresnc in uptale by leowes unto
90 Ig K,0 hel ! in all the obove stogoa.

Bffect of inoculation on uptole of nitrogen by
lecaves way agignificant only om 90th day and the inoculeted
tveotment recorded an uptalke of 25,082 kg bao |
16.014 kg b in the wninoculated plot,

egaingd

Interacktion effect rennined non-pignificant in all

the above agbessg.



- The sane pabbtern of nitrogen uptake by ston wag
noticed here aleso botucen obogen. The reasms explalned

wfier uptalze of nitrogen by stem are applicablo here aloo.
¢) TUphaite of nitrogen by shollo

The deta on the upteko _of nitrogen by shells are
preoented in Table 17 aad tho onelysic of veriance in
Appendiz 11.

The resultso proaenbed in Tebic 17 show that uptole
of nitrogen by shells was not influenced by the levels of
potonoivm on S0tk day end abt harvect.

Inoculetion aignificently increased tho uptcke of
nitrogen by ahells only oa $0th dgy. An uptoke volue of
28.441 kg ho” ! wes rogistored in the inoculatel plot cgainst
21,848 kg ha™! in tho wminoculoted one. | '

Interoction effect woo not oigmificent on both the
ShOgCO e |

i1t wme aloo oboerved that the uptale of nitirogen
by shells decoregsed from 90th dey ofter msowing 0 hervest.

The reduction in untake of nitrogen by ghello
noticed hetween 20th doy end horvost io due to the £o1) in
flry wolght end nitrogen cantcent of ghello obperved during
tho above otoges eo ovidenced from Tebles 7 emd 15. The |
reasonn for the reduchion in dry welght and nitrogen
content o2 ghells hove olvecdly been explained.



Tahlc 17.

Sffces of potoosiunm mmd inocenloklon on upbtske of nitrogen by shells,
ond pecdo ot variouns growhbh oboges.

otalre of nitrocen (s ha-1}

Shells - Seedn
Troatnabo 90tk day aftexn Harvest 90th day after Hervesh
‘ souing gowing
baovelo of potassiun
(K,0 kg o™ )
) 18,702 5185 . BR.451% 116.304
50 28.041° 84512 ' B1.015 125,945
60 20573 7182 76,763 1264753
90 28,078 G.330 994344 115.175
120 29,128 6,930 T 81.159 192.466
Stn ¢ 3,062 14109 12.653 184850
C.D. ah 59 e} NS s s
Ihizobiol inoewletion |
Uninoculoted 21.843 64332 75213 122,318
Inoculntead 28,441 Ta327 05 .072 125,859
Shn 4 1.933 0702 8,008 11.922
CeDa ah 5% 54619 M5 i s

@
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Marther discupoicns on thip aspeet will be covered
subcequently while fealing with the totol uptelio of
nitrogen by plantoe

d) Upbelze of nitrogen by sceld

Uptake of nitropgen by seeds on S0th dey end ab
hervest ere fumished in Table 17 and the aalyesis of
varience in Appandix 12,

The lgvels of potozsiug, inoculotion or thelr later—
aotliong exerbtcd no signiflcant imfluence in the upbeke of
nitrogen by seedo.

Hitrogen uptolke by seods incrensed from S0th day 0
harveob.

The inoéeaae in uptake notioced at horvest ney be
dae 0 tho incresse in dry welght and nitrogen content of
oceds observed during the above gboges a8 ovidenced from
Tableo 7 end 15, The tycnplocotion of nitrogen fron the
vegetative parts to the aint during the seed filling shtoge
might hogoe contribubed to thip.

Yupther digougosion on this aspect will be covercd
whllo deeling with the total uptake of nitwogen by plantsc.

@) TUptele of nitrogen by plantso

The dota oa uptake of nitrogem by plonte ave glven
in Table 18 end Pig, 160 and the anslysls of verionco in
Appandix 12.



Table 18. Tffcod of potasoiun and inoculotion on the totel uptoke of nitropgen
by picnte at verious growth steges and hervest index of nitwosen.

N3

34 4062

: Uptake of nitrogen by plants (I bo !
Treatnmto 50th doy | OOtk oy 0tz dey | Harvest . Tarvest
‘ after after . afdor index of
gowing gowing  _ ooulng nitrogen
Levels of potacoiun
(B0 &g 1™ D)
.0 44403 54 «509 127.820 131,222 0492
50 44968 62 «472 149.428 1394451 0.0
60 54159 734301 135718 140,651 0.90
g0 4,113 75003 162.260 ' 1274360 " 097
120 6024 - 644054 1524126 1964472 093
SEm *+ 04568 6.569 18,562 20,648 0.005
CuDe ot 59 NS o WS “HS " 040%
Rhizobigl incoulation | |
‘Uninoculased " 8.646 69.819 125 4226 135.153  0.91
Inoculated 5+220 61.945 165.719 158.914 091
SEm & 0372 4155 114730 134057 04003
8., at 55 HERE 8 us




Troa tho dobe, 1t can be seen that there wo no
significont differcnce in the upteke of nitrogen by plonts
due to potoosiuwn application ab éna; 0f the groubh ctoges.

Incculontion incrcased tho uptbale of nitrogen by
plents only on S0th day. The highest upbelte of 165.719 kg

-4

ha" ! ume recomiced in the iroculsted plob agninst 125.220 kg

na”! in the wmincculoted Cac.
Interaction effect wap not slpgnificont.

It can be ocen f£zom Tables 8 end 15 that the tosal
dry wolcght and nitrogen content of plents were nod influcnced
pignificantly by levels of iactassium in einost all obagea.
Iron the reoulte on tobal nltrogmm uptdie and aitrogen
uptoke By plont parta at dlfferent sieges, it noy gencrally
ho conciudea that epplication of pobassium did not hove ony
siemificent offect on nitrogen uptake. In tho prooend
atudy, potavsium hod no conolotent effect either in pitrogan
conbent or in ni:tz‘ogen uphoke by plont pardo. AD corgzciuﬂea
ecvlier, the resulto indleate odequocy of available notivo
posonsiun in the moll agnd hence & non=plegnd ficant effcob.

& fovourable raaponsé wog oxpected from culture
incculetion, The lack of conmpistent significent effcob
notiecd in thisg trial io in cgreenent with the findingo

of Rurien (1979) in ocone type of coil.



' £) Harveot index of nisrogm

The date on horvest index of nitrogen axe presented
in Table 18 ond Tg. 17« The analyoio of verianco and neen
{;able'for two foctor combirnblions avo givan in Appendices 12
and 49 zeapcobively.

The date revealed that the effect of poteosiun an
berveot indox of nitvosen wap elgalficent and 120 kg RyO ha !
recorded tie hpghoot valuo of 0.93 end wag on a poar with
control and supcrior to all other lovels.

. Inoeulotion failed o rroduce eny elgnificont
difiercnce. | C ‘

Interootion ofSoot vas signiflcent and 120 Ig K0 ha”
with end yithout inocculation wore on o par and produceld the
highest velues on harvest index of nitrogen.

Tho date revealed that 93 per cent of the totel
nitrogen obsorbed by the pland hao gome to the oimk in the
trcatmant 120 Iy K0 bo”'. Though there uas slgeificont

1

infiucmco of potapaivn on harvest index of nitrogen, the
rooulto cre not conslotent encugh 0 draw v21lid conclusiong.
The rcagono for the lock of reoponso of inoculation

have olreedy boen discusced.
Bi. Thogohorus contont

‘a} Phosphorus content of slhem
The neon values an phoophorus contend of asben ave

preoented in Table 19 and Plg. 18, Tho analyois of vorionco



Toble 19. Tffect of pobosaiun and inoculation on phospm:eus contend of sten and leaven
ab varioung grouth stageS. .

Fhosphorug content (3)

Trontnonts - : mmw an Hexvoas 3 mﬁm
. : . after . aiter ' . aftexr ofter afsor :
' " gowlng oouing . oui.n@ a gowing poving ooing
Lcvelyg of potasslm | |
(.0 Irg ha™ lp) .- . :
o 04183 0,121 0,070 0,072 04192 04233  0.155
50 0475 0,097 ©  0.079 0,099 04263 04200 04159
& . ©0.223 04132 0.086 04033 04278 06253 04162
a0 . 0,192 0.114 04151 04035 0267 0209 0.124
, 120 . . 0190 06120 0075 04023 04263 04203 04172
SEn » 0 +005 0.003° 04035 0.019 0.007 04004 0.004
C.De ab 5% 04015 - 0,007 s I 0,019 0011 0.011
dhizobial inaoepulobion . : _
Uninoculnted 0100 0:110 0104 04054 0263 . 04210 04143
Inoculated 06205 -  0.924 0.079 0.064 0,260 0228 . 04166
SEm + 04,003 £.001 04023 0012 0.004 0002 0002

C.Da ab 5% 0.009 2004 ud ns G 0007 04007
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ond necn bobles for two Lachor combinaticne ave given in
Appendioes 13 and 42 40 43.respectively.

The data revealed that the effest of potossium wos
significant on 30th c'_laﬁlr end GOth day:,-lend in both abageo,
GO kg 1(20 hs-."‘.' recordod tho higheol phoorhorus conbent
in the stem. In oll other otegen, potaopium did not moke
any simificant diffcerenco.

increcoe in phosphorus ecntent of sben due o
inoculation was found o bo signdificent on 30%h ond GOth
daye and the inocculated treatnent reglstered e highox
contant compa:éd %0 the wninoculotod plob. Onm S0%h doy
end of hoovagh, the offeoet of incculation remnined non-signi-
Picant. ‘

Intornction offect wos also significant an Z0th and
GOth daya. On 30th day, 60 kg K0 ha™! along with
inoculation rocorded tho .Fﬁghest por cend of 0.25 and wos
paperiod %o oll othor levéla. On 60%h Aoy, O kg K50 pa
along with inoculotion recorded the hlghoegt ﬁmtmi;;

A decrcame in the phosphiorus coabent of the gten
wog obgerved froa 30th doy upto harvest,

The decrease in phoophorus content over staged
nay be due o the dilution of thio nutmicent in the tulk

of the dry matter aud trancloctiicon 4o the sini,

b) Phoophorug cantcnt of leaves

The date on phoaphorus ocontent of lcoves on dificront



sbageo of grovth are presented in Table 19 and Fig. 19.
The analysio of variance end the mean ‘i_'.a.blos' for two Lfactoy
éomb’maticns ore glven in Apnendlces 13 aond 44 o 46
2capeebivoly

The regulio rovealed thet the phogphorus content of
leaves wee lnflucnced by levols of pojassiug on oll the
atages of crowth, On 30th day, 120 lig K,0 ha™ ' recorded
the highest per cent ond weo on par vith 90 kg K0 ne™? oma
60 1:g K,0 ka1, On G0tk dey, 60 kg X,0 Lo’ zeoonded tho
highest per cent of 0.255 and was superior to all other
lovels, On SO day, 120 kg K0 ho”! recorded tho highoot
per cent 0f 0,172 and uvoo on par with GO kg K50 ha'a.

Inoculation cffect wes slgnificent on GOth end 90th
doys end %he inocculated treatnent wop guporior to the
- minoculated ocne in hoth the eteges. On 30th day, the
effeot 0f incculebtion was not slgnificent.

Intevoction between notassiun and inoculetion wog
oignificant in ¢ll the three stoges. On 30th day, 60 kg
K0 na™? elong with inoewletion vecorded tho highest per
ccat of 04302 widle on 60th and 90th deys, the highost
valueo of 0.259 and 0.188 per cmmb wore recoxdod by O kg
%,0 ha” ! along ulth inoculabion end 120 kg K,0 1a” clong
with lnoculobion xeopectively, -

A Qecreape in phosphorus content of leaves wes noted
over steges exeoph in control which has ghown an initicl

inoreaso upto 60th doy and o decline thareafier.

"
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The general decline in phogophorus conbend observed
ip duo Bo tho digtribution of thiop mutricnt in the bull of
the plaat during aovelozmént.

(c) Fhosphorug conbant of sholls

Tho date on phoaphorus contont of ghello on 90%11‘
doy and ab hovvest aoro preopented in Ioble 20 and FAg. 20.
7he analyols of varicnce and tho moan table for twé Zeotor
combinosionng are givan in Appendices 14 and 47 zeopectively.
Fnosphiorus content of dhells was infiuenced b;{r the
" lovols of potossiun only on Y0sh doy end 120 kg K0 ha !
recorded the highest per cont 0f 0233 end vag superior to
all othex lovolo, _ ‘
Inoculoblon Increapcd Tho zhwaphorus coatocnt of
Gbnlls on O0th doy ond tho inoclased tveatnent unp guperior
$o the winoovistod plob,
Interaction ofiect weo aleo signdiificont on 90th Qay
end 30 L £y0 ba
highogd value of 0,252 por canb.

glong with inoculabion reglotered the

=2fooh of notasclun, incculation or theiy inbor-
cetiono vore not gignificant ot horvest.

A conoploucts deoling in phogrhorus contemd of
holls was noticcd bebusen GOth day and boxvest uhich moy
be dus %o tho translocabion of thls nutrienﬁ o the ainl:

;
durlng the geald devclopuoni.



Table 20. Effect of potossivm end inoculetion on phosphorus content of shells, sexds ond
plonds ab veriouo growth obtages. _

" Fhoprhorug conbend ()

Ehellg | Sesds | Plontg
Treptrento " 90th d@r Herveat 90th day Harveat Souh day 0OOth doy U0th dey TDarvest
ofter ' after ofher after

‘, gouing Wiﬂg . sowing sowing = cowing
- Levels of potassium ' T
(8,0 kg ko)

. 04183 . 0,038 04337 04375 0.220 0.163 G178 0.210

0
30 0204 . 0111  0.315 0337 0270 0e1%4 0.165 0194
) . 0,206 . 0.050 0.382  0.353 01208 0.179 0.191 9.1€4
o0 . 06171 0.032 04276 0.347 0266 04154 04953 . 0166
120 . 04233 . 0.047 0340 0,282  0.266 0.151 04194 0.154
SEn 2 - . 04005 0.028 0,015 0.024 04015 0,005 0.006 0.011
C.De &k 5% . 0.013 - NS 0.042 NS 0.044 04013 04017 04036
Rhizobiol imcculotion | '
Tninocenlated 0,187 0,040  0.330 0319 0256 0.146 0,178 0s174
Inoculated - 0.211 0.071  0.322 04358  0.273 04166 0,182 0.191
SEn + 0.003 0,018 04002 0,015  0.010 04003 04003 0.007

G.D. ab 5% 0.008 S BS NS s 0,008 s s

V6
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d4) Thosphorug content of seeds

Table 20 ond Fige. 21 shww the data an phosphorus
content of coodn. The cnalyclso of vorlance ond nean table
for 4wo footor combinotiong cre glvan in Appendices 14 end
A8 reopoctively.

The dete revenled that tho effect of potessium ues
pignificent only m 0th day end GO kg K0 ne™? peconded
the bighest conbent of (.562 pey cendh end wes on e por with
120 I Kg0 ha™', -

Inoculation felled 0 preduce oy aignificont effect
on vhoaphorus conbent 0 pooda. '

Interactlon effect wao oignificant on COth dey end
60 kg E,0 o™ uithout inooulation recorded the highoo
poareentage of 02595

At hervegh, the phogpkhorus content of geeds ryemelined
wintfected duo to levels of potopsiumy inoculabion ond
thelr internctions,

g) Phogrhomie cmbent of plants

Date on phogphorus oontent of plonta are presented
in Table 2C crd Fig.22, The snoivols of variance end the
moon ebleg for w0 faobor comblrabicns are givoen in
Avpantllcas 14 md A so 50 vegpoetively.

Thevo une plgpdficent difference in phogphozus
contant; of plonts due %0 lovels of jpobasoium in al) tho

1

otagzes. The treetoeb G0 kg K0 b vecorded the highoot
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‘sontant of rhosphorua on 30th and GO0th dayo. On G0%h dey,
120 kg K0 he™? rocomied §ho highest content cnd was on por
with 60, 30 end O lg E,0 ha™l. At hawvost, comtrol plo
weg ouperior bub on par wiih 30 and 60 kg K0 ha .

Thae effect of inocoulation wao pignificent on 60th
doy en the Llnoculeted treatment wes superior to the
minoculatoed plod.

Interaction effcect won slgnificant on GO‘c;h and 90th
days. The twestnont O kg K0 ho”! olong with inoculation
rccorded the bhighcst contont of phogpihorus on GOﬁh.da\y
vnilic on 90tk doy, 50 kg I{EO hzaj"‘i
recorded the highest volue.

FProm the doto on phosphorus conbent of plont paris,

alcng ulth inoculiption

it ey generplly vbe concluded that tinvre wuss no ailpnifloent
variation bebtueem levolo of incculntion ln pmemy of the
stogen. IHenece the phogphorng content of the plont wvasg nob
offeoted due o inoculakion in mosabh of bhe ctoges.

The Interaction bebiucen potaspium ond inoovnlation
on phogphorue content of pleat parto wog algnificont in
moot of thio etoges,thouzh in gono coses there wan non= -
pipnificant interoction hetucen thom, Iv wop also nmotieed
phat oven in cases when the interaction effcets were slpnie
Ticanid, the rogulio ucze inconsiobtont and drf{icult to

oxplain,
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Comparing botuecn glogeo, it 1o ocon that the
vhoophorug contont of the plant and the plent parbo
decreoged substenticlly from 3Cth day to 60th day ond after
that o al!.ght‘ inorecpe wao noticed upbo 90th day. The
deoreape in phosphorus content of plent ond plont ports,
excent ceadn, with.oge may be due o tho d@istribution of
thip matrient in the bullz of the dry natier oo the plont

developed.
D.2¢ Uptolke of phoophorus
n) Uptake of phosphorus by shtem

Thg date on uptale of phogphorus by oten o different
pbages are presented in Table 21. The annlysis of voriance
end tho necon tebles for tuo fector combinnbicnn are given
in Appendicen 15 end 51 10 54 roopeobively,

Thero wag aigniflicent differcence in the upteke of
phoophorus by pker dve t0 opplicd potessium in oll theo
stogos. On 30th day, 60 kg K,0 ha”' recovded tho highest
upteke of 0,234 kg ba™ ! cnd ves on por with 120 kg ﬁao nat,
On GOtk day, 90 kg X0 na~? reocorded the higheot uptake of
34211 kg bs™ ', vhich uas @ par with 60 kg K0 ha™! ond
superior to oll other levels. On 90th doy ond ab harvest,
30 kg K0 ha" recoxded the higheot uptoke of 2.061 e
04875 kg ha™ vespeetively and wao cuperior to oll other

lavola,




Table 21. Dffeet of potaosoivm end imcoulatlon on uptcke of phogphoruz by pbtom and leaves
at various growth obages.

Untake of phosphorag (Lzes h.a;:[)

' ' . Stem | Leaves
Treatnento 20t dey 00th day G0th doy  Howwest  S0th day ©0th day YOtk day
after oafter ofbep afber after afer
QOWing Bouing oowing powing souing sowing
Levels of potosolum
(R0 kg na™ty '
0 0.183 2008 1.284 - QB4 0.2%6 2570 1.120
30 0.180 1,990 2,061 - 0.E75 Be531 2779 1.515
GO 04234 26923 1.979 . 0502 0361 5217 1325
S0 0165 34211 1.857 . 0.583 043503 3e355 1.007
120 0.220 26305 1.772 . 0762 0.427 2722 1.672
SEm # 0.005 0220 0.0%8 0032 0.C08 0.052 0,030
G.D. 05 5% ' 04013 04662  0.054 . 0.082  .0.024 04152 0.093
Hhigobiel inoculation ‘
Uninoculoted 0.182 24656 1451 0.762 0.317  3.199 1.061
Inoculated 0.221 2e319 24129 0.052 0340 2008 1.622
Sin 2 0003 0.144 0.011 G019 0005 0.0%3 0018
8.De af 59 0.009 s 0034 0.058  0.015  -0.096 0056

86
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Tho effect of inoculotion on uptake of phosphorug
by oten vas significont on ell tho otoges excapt on Goth day.
The inoculated treatment wes superior to the wninoculated
plot on 50th ond SOth dey whilc ab hoavyost the winoculated
- plot recoxded the highosht valuo.

Interastion cffeot woo eignificant on all the above
steges, On 30th Aoy, 60 kg K0 ha™ ! olong vith incoulatica
rocorded tha highoot valus of 0.25 kg ha !, whilc on 60th
deys 90 13 K,0 ha™! wulthout inoeulstion yecorded tha highcot
uptaice of 4,111 iz ho~'e  On 90th day, 30 by K0 ha! ulth
inocuwlation end ot harvest, 30 kg K0 ba™? ulthous inoculas
tion recorded tho highcob uptokes of 5.053 cnd 1.395 kg ho |
roopoatively,

Uptclze of rhogphorus by obam incranped $ill 60th day
after which therc waa a declinc,

The resulds will be discunsed while dealing with tho
total uptake of phoorhorus by plonbtoe

b) Uptake of yhobphnpun by lecves

Tho date on tho uptoke of phosphorus by leaves exo -
rresantod in Table 21. The analysls of vorlence ond the
nean toblen for two factor_combinatiqne aro given in
Appendicoa 15 ond 55 40 57 vespectively.

Tho daba roveeled thot tho effeat of potesolun on
uphalie of phosphorus by leoves was cignificant on oll the
stoges. On 30th cnd 90th doyo, 120 kg K0 ha”' pecorded tho
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Iighest upbalies of 0427 cnd 14672 kg ha™ !

and uns superlor to cll other lovelo. On GOtk dey, 60 kg
K,0 ha”! recorded tho highoot uptalo of 3.817 kg ha! and

reaspectively,

wvag supcrior te all othor levels,

Bffeot of inoculation was also eignificant on oll
the obove steges. On 30th end 90th deys, the inoculated
treatnents were ouperior to tne tnincculated ones, but on
Goth ey, the unincoulated plob reglsotered higher value
then the inooulated oeb, |

Interoction offeet woo algo olpgnificant in 2ll 1.11@
otogen otudled. On 50th doy, 120 kg K0 ha ' without
inoculation reooxded the hilghost uptoke, DBut on §0th dey,
60 kg K 0 o™
and uas guperior to all othey conbinations. On SO3h dey,
30 kg K0 ha”| along ulth Snocalation reccrded highaot

wvithout inoeulotion gave the highost wvalue

upholte end was guporlor ﬁo all other combinctions,

It was alao observod thot thore wos en increpse in
uptake of thoophorus by leaves Lrom 30tk dey to 60th day
end then declincd.,

The resulits will be digoussed while dealing with

the dotol uptoke of phosphorus by planto,
o) TUpteke of ghosphom by shells

The valuep on uptake of phosgphoris by shellsom
$0th doy and ot havvest are veeoentaed in Teble 22. The
anelysis of vorlence and the meon teble for two factor

conbinations are gsiven in Appendlces 15 and 30 rcaopectively.



Table 22. Bffect of potaosolium and imocculation on uptake of phosphorus by shello
erd seeds eb various growbh stagep.

Outake of vhoaphorus (Iiz na—h

. . bhelln uced g
Treatnento S0th doy Harveoh goth day Harvest
' arser ) after
cowing sosing
Levelg of potangium
(K 0 kg ™)
0 2.518 04353 44498 6.808
30 _ 34830 0599 5.500 7.648
Go 2.800 04632 4.743 64233
g0 $e209 0329 54135 7.290
120 4.218 04775 54775 B8.526
Stms 0.431 | 04933 048535 14340
C.D. at 5% s " 0.272 Bs g
Hiizoblal fnoculskion
Uninoculated 2.715 0.460 4.7 G830
Inoculated 34915 0.609 54493 84648
Sk 2 04273 0.059 0.540 0.843

GeDe o 55 0.792 "S T 1S

L0t
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Tha effect of pobessium wag nonw-glgnificent o
90th doy bub oimificont of horvest. The twoatnent 120 kg
K0 no" rogipbeored the hishest upbele value of 0.776 kg3
o™ end voo on por with 60 and 30 kg K0 ha

Inoculction significantly in‘c_-*:*eaqeﬂ the phosphorus
uptalke by chells on 9084 doy exd tho inocculated treatrent
rocopded the highest value of 5.915 kg ha™) eo agelast 2.71
ks ha™!  in tho winoculated one, Inogulation remained -
ineffecﬁlve eb hervech.

Interagbicn effecth wan gignlificent ocnly ca S0th day
and 30 &g K,0 ke glong with inoculation recorded the
highent uptalio 0f 5,008 kg ha“i.

There woo e conaplcuots reduction in the uptake of

abt harvesh.

phosphwzug by shells fron Y90th day 40 horvestbe.
Diccupalor on thig will bo covered uvmder the totnl

upbalze of phosphorus by plonta,
d) Uptoko of phosphorus by scedo

Tho meen volues on upboko of phosphorus by soeds on
goth day and ab harvest oye prosented in Toble 22 end the
onalysio of vexicnce in Appendix 0.

iedther the effectn of levels of potocoium end
Inocculaetion nor thelr inbtorcobiono were oignlficont at
any atege: of plont growbh.

- It wes oloo nobiced that there wos en increase in

upbalic of phogphorus by secdo fron 90th dgy 0 harvoob.
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Dicounoion on thio will be covernd under the total

aptal:o of phosphorus by plonto.
6) Uptelke of phosphorus by »loats

The deta on tho upbake of phosphorus by plan‘bé ab
varioug growth stoges exe precented in Table 25 and Flg.23,.
‘The anclyelp of wvoriance end tho mean teblen for tuo factor
conbinnbione eve givon in Appendices 16 and 59 tle 60
raopeobively.

The dobo rovealed that tho effcot of potasniunm on
uptcke of phosphorus by plents won elgnificcat on 0th dey
end GOtk day, Oa 30th deyy 120 kz K0 ha”! vecoxded the
nigheot uptalto of 0,655 Lg o™ widle on 6Otk day, tho
mighent upheko of G.74 kg re™? yas reconded by 60 kg E,0 pot
(n S0th day end ot hervest the effeot of potaosinn ves
wnlforn, __

Tnoculotion offcot was pignlficant on ell the stoges
oxcopt ab MBGt. Jn 30th emd 90th dayse th2 inoeunlated
treatnonto wore guperlor to the mincoulated ones while
on 60th Goy, é plenificont reduction in upbolke wag noticod
due to inocnlation. . '

Inteorcction effect wao oignificent only on 50th end
GOth deys, On 30th day, 120 kg K,0 ha”! uithout ineculstion
recorded the higheob upbake of 0.672 kg ha™V, waile on
60th oy, 90 Lg L0 ha™! ulthout tnoculation regiotered the
highest volus of 8,04 Ig ha ),

’



Toble 25. ILffcet of potoamoiunm amd incculation on the fobtal upboke of phoophorusg
by piante ab varicag grouth otoges and havvest index of phosphorug.

Upboke of phosphorus by plonto (ka2 ha'."i)

Trentnento Z0th doy  ©0th doy  G0th day tioyvegt Hozvent
ofjer after afser index of
BOWANG gowing gowing , Fhosrhorng
Levelo of potasoiun
(7,0 Lz ba™h)
0 0419 4578 9457 384501 085
% 0511 4.763 12,963 9.114 0.83
GO 0594 64740 12.605 9.301 057
90 0.4L8 54570 11.126 B.201% 053
120 0.653 5030 15425 10.360 0.C4
Sin 2 0.009 06236 1.605 1455 033
CaDe b 5% 0.029 - 0.026 Jass s s
Bhigobinl ivogolobicn
Upinoculoated 0+4G63 5856 9.3986 3005 0D
Inoculabod 0.508 5.218 15.848 10315 0.04
SEm + 0.006 0.149 1.016 04919 0.019
CJDe al 5% 0.070 0434 2.946 s s

7oL




FI15.23 PHOSPHORUS UPTAKE BY PLANTS AT
DIFFERENT STAGES OF GROWTH
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14 wao aleo obzerved thot thore uas & otoady omd
congpiououn increome in tho total uptake of phoophorus by
plontn upbo 90th doy and efver that there was a gradual
decline,

An cwvoluction of bho offcobs of potosoiun om the
uptelse of phosphorus by plent parbts will roveal that there
was oigificant differences in phosphorun ﬁptczlto by all
the plant perbts eXecepd occedn in many of the grouth dtagzea.
The oigniflicant diffcreonce noticed ip the phoophorus
uptake by plents on S0th mnd G0th deys may be due o the
slenificont influence of potageiun on the uptake of
shoophorus by stem and leeves in these gtoges. The none
pignificent influsice of thin nutrient oa tho upteko of
phosphicorug by shells cad seeio during edvounced obages of
growtﬁ might hove rooulted in e non=sigalfloont shosphorus
upteke by plento onl-‘j()th doy end ab harvosbe

I% can bo so-:m fyon tho dabte on upvoke of phogphoius
by plent parts, that tha offcet of inoculabion uan oignie
ficant in olweest all atogeo,e in o3l plont pords ozeceps
ghellds snd secls. Hoase the effect of inoculasicn, on
rhogphorug uptcko of plonfto wao eloo algnificant in sloost
ell obagcsa

The individusl effects of potepsium and incenicticn
on the uptake of phonphorus by plent end plent paxrto, were
gignificant oan S50th cad O0h doys ._. Uopoover, the |

interootion elfectn of pobtasslium and inoculation on upbcke
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of phosphorus by sten cofi leaves wecre also signifilcent in
the inltisl ptoges. Henee, tho intoraction offecto on tho
uptake of phosphorus by plonts were aloo pigaificant in

tho above staseo. Bub during tho advonoed shazes of growth,
the individual cffcois of potossiun and inoculotion uere
more or lons mmiform end homeo thely interaction effecto
wore not olgpificant on S50th doy and at harvoote.

It was algo obsexved that there wao o stecdy increass
in the phosgphoruo upteke of obem enfl leaves in tho initinl
obeses. Betucen S0th doy and harvesh, though there was
e reduction in the pho:sphdrua upbeke by shollg, the
phoophorus removal by geedes showed an incréesing trend.

The gemeral increasing trend in the phosphorus uptalke,
notlced in the bullz of the dry matler namely, sten cnd
leaven, reoulted in o congplcucus ineveage in the rate of
removal of thin mutvient upto 90th dsy., The reduction

In phosyphorug renoval notlced in the maturdty phage my be
due to tho decreose in upbeke trend noticed in leaveo, otom
and shells, comgequend to aeéreagod woot ccbivity, In the
advenced glegen of" growihe

£) Havvesd Index of phoophorna
The dobo on harvost index of phopphorus ore presented

in Teble 25 and Fig. 24 cad the anelyoin of wariance in
Appendix 16,
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Holther $he individunl effeccts of potassliunm and
moéulation nor thelr intergotions were slgnificant on
harveud index of phogpliorug.

It con bo ocen £rom Table 22 that the effects of
votasgpiun, inoculation end thoixy inteoractiono on shosphorus
'upt.al:c by soedn weove non-glenlficant, Similarly, tho effeects
of differend treatments on the uptelie of phosphorus by
plgnts at horvost were salaoo nonwgipnificont. Those pay be
the reasono Ior o non-pignificont differonce in the harvoesd
index of phogshorus due o the verious treatinento wder
otdye

- G431 Totanglum contond

a)  Polampiwa contamd 02 otem

The mesn values on pbtussium conbent Of shen g
a12feront obageo are furnisied in Table 24 end Pig. 95, The
enalyols of varianco and the nean tablen for two factor
combinctlonn pro givon f..n Apperdicec 17 and 61 $o 63
veopechivelye

'.Bné recﬁ.‘lm revezied that the effcot of potagsium
woo sigaificont on 2l the stoges. On Z0th and 60th doys
ond eb borvoot, 60 kg K0 na”1 pecoricd tho highest
pezcentoge of potanoiwm. On 90th doy, 30 kg K0 ha™l
' rocomied the highost volue, vhich vwes on par with 60 kg
K0 ne™Y and superior 4o oll other levelg..

Incrcaco in potoosium content of obam due 40



7ablo 24. DLffcet of potosoiun end inoculotion on potassiun contont of obten omd  leaves ob
varioup growth oboges.

Podesglun content (%)

shen Lienaves
Treatnento T0th day  G0th day  90th doy  Hazvesd Z0th doy  oOuh dey  90th doy
afser foligrtern afber after after aefter
pouing souing Gouing gouing goving BOWing
Levels of potagpivm
(£,0 g Do )
0 2.713 . 1863 1.350 0.503 1630 2.050 1530
30 2.925 2.125 1.450 0.601 2.613 2.163 1.613
60 3+ 509 24400 1413 0.875 2.676 24325 1..750
. 80 54303 2.313 1.311 0450 2,614 24100 1.628
120 34225 2.125 1350 0.775 24,463 2,025 1.501
 Stm # 0.059 0.045 04033 0190 0.042 0.010 0.0%1%
C.Ds ab 59 0.172 0.128 0,096 0.061 0.120 0.029 0.0%38
Hhizobinl incomlobion _
Tnlnoculesed 3 4045 2.098 1370 0565 24531 2,100 1.528
Inoculeked 3195 24235 13680 0.741 2441 2.175 1016
S + 0.037 0.028 0.021 0.021 0026 0.0004 0.007
C.D. ab 59 04109 0061 WS 0,038 0.076 0.018 s

a0t



F1G.25 POTASSIUM CONTENT OF STEM AT
DIFFERENT STAGES OF GROWTH -
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inoculation wvoos found to0 be oiganificant in all the atages
axcept on 90th doy and bhe inoculoted treatnents were
puperlior to the wminocnlioted oneg. .
Interaction offeck wos olgnificant on 60th and S0th
days ond eb bovvest. On 60th dey, 60 kg K0 ha™' along
with lnoculation recorded 4he highest percoatoge of
| potessium waile am 90%R day, 60 kg K0 kel ulthout
incoviction recorded the dghest conbtent. A% havvash,
120 1ig B0 b elong with lnoculasion registored the
- pighost value a.m‘lms sraperl o t0 ll other combinstions,
Thore woo o shendy gnd conspieusun roduetion in the
posagolun eonboend of phen with advaicenant of ago.
The dlgoussion on thio aspseh will be done whille

dealing with potoosivm content of plonts.
b) Pobasoium contont of locweg

The dato an the potasoivm content of leaves ab
differant stoges of growth ove given in Table 24 end Fig.26.
The enelysip of vorigace oald tho neon tableg for Hwo
Zactopr combinctiona are glven in Appendicas 17 and 64 4o
66 regpectively. |

Potegolun content of lesves wao influenced by the
leveln of pohaspiun on 8il the stagen. The treatnend
60 kg £ ha"’ necozded the higheot volues in ‘r:*_.ll $he

obeges axl wap gaperlior $0.231 obhner levels.,
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Tnoculation influcuced the potogsiun contend of
lcaves on 30th and 60%h dgys. On 30th doy, tho unincculated
plot wag superior 0 the inocculated one, while on GOth day,
the reverge weg tvac. Tho effec:b of imoulé.ti.on on 80th day
won not olgniflcanta -

Intcraction effeoth wos significant in all the three
stogos. On 30 day, 60 kg K,0 ha) wishout inoculation
reconded the higheot value ad was superlor to all othew
conbinetions, On 60th dey, 60 kg K,0 hs™' with and ulthous
inoculotion regiaotered come valueg, Oinklorly on 90th doy
8150 60 Lg K,0 Lo”! with and uithoud inoculation, roconded
game VAlucGe

There wos e generol decrease in notosalvm contendy
of leaves with civancenent ¢of growila

Digoupsion or thia sayectd will be covered whille
dealing with potasoium conbent of plonta,

Q) Totooslur condent of ghelin

The doto on potosslun condent of cueils on 90th dey
exd o horvesnt are presanbed in Toable 25 and Pip. 27. The
enalyols of voriance gad the megn tobleg for two Zastor
conbluations arve given in Appendices 18 apd 67 to 66
reopeckively. ' |

Pobessiuw content of chells wes indiuvenced by the
lovels of potesalum ab both stases., Cn S0tk duy, 60 kg

LSO 1oV restotored tho highest content end was superlor



Table 25. Iffccet of potogsiun ond inoculatlon on potassium conbend of chells, seedn and
planto ab worions growbth ohages.

Totoooium content (I

Sheils Jecis Plonts _
Troabnents U0th doy  Harvest GOSh day oxvess  S0Lh doy bOth dey S0th doy lorvesh
after afher after after  ofter
SowInNg _ oouing gouing gowing Sowing
Levels o€ pobagaim ~' : * '
(2,0 kg L™t |
o . 1.013 1,663 1.523 1563 24208 1.904  1.338  1.299
30 2.238 24050 - 1.653 1.036 2,845 2.115 1.850 1.423
GO 2350 1.983 1.574 1.775 3110 2,331 T 1.745 14520
80 24025 1.775 14580 1,668 2,913 2.224 14609 16434
120 24150 1.850 1.556 1713 2.619 1,966 1.649  1.474
9fm = ' 04025 0.019 04009 06013 34054 0015 0088  0.075
CeDe b 5% - 04074 04054 04027 0.038 0.157 04045 0244 NS
Hizobigl fnoculstion | | : i
Unimocnlated 1.945 1870 14562 1,668 2,765 24052 1,630 14453
Inoculated 14965 1860 14615 1.683 '2.796 2.472 1569  1.407
SHR » 04016 0.012 04006 0.008 0.0%4 04010 0053  0.047
C.De 86 5% i us 04017 H3 us 0028 3 HS

(34
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$o 511 othor levele. At harvest, 30 lg K0 ke reconded
the highest volue end wag superior to ell other lwwels.

Tnoculation fodiled 40 infiluence the potegolun
conbeat of chells ot both sbogos.

Interaotion effect was olgnificent end 60 kg K 0 he~
elong with inoculation and 30 Iy K0 ha™! without inoculaticn
recorded the hipgheot velues on 90th dey and et harvesd
reopectively.

Tho general $rand ghoued a reduction in potogoiwm
content of shells betuten 90th doy end harveost.

The yoemlto will be dlocussed widle domling with the

1

¢

pobtapsium ommtent of plonta,
d) Pobessiun content of socdp

The deba on potosoivm comtent of poeda on SOth Aoy
aud at harvest arve presentod iln Table 25 end Flg. 28+ The
anolyols of voriance lg given in Appéndi.:; 18

Levels of pobepolun hed signiflcant offeed om the
potosniun conbent of secdo ab both stages., On 90th dey,
60 I R0 na™? pecorded ho higheat velue ond ues on por
vith 30 kg K,0 ha™' At harveot, 60 kg E,0 ba™
the bigheot content ond woo cupoerior to all other lavels.

Inooulation influcnocd the potoeooiun contend of
peeds significantly only on 90th day end the inoculated
troatnent wos ouporior 40 the uninoculated oneg.

recirded

Interaction effect voas nob significant et hobth ohares.
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A 8liht inercose in potasclun conbont 0f secdo wes
noticed botuecn $0th doy ond harveob. ‘

Discuosion on this aspact will be done oubgequently
vhile dezling with tho potasoiun cantent of planto.

@) Potascium oomtent of plonto

The dato on potespiun content of planté ot differand
growth steges are pregented in Teblo 25 end Tig. 20. The
cnalysio of veriance emd tho noen toble for two fastor
combinntions are glven in Appendices 18 end ® respectively.

Tho debe xevealeld that the effees of potanolum was
pignificent in 211 sbogos cxceopt et hovvest. On 30th and
60th days, 60 kg E,0 pa™ pocorded the highest potassiun
content emd wop gupeyior to oll other lewvelo. The
treatnant 30 g K,0 ha™! rocomled the highost content of
potagalun on 90th day which waz on por with 60 and 120 kg
0 bo™' ed cuperior 0 oll other lovels, Tho cffect of
potapsitm ab harveot remeined non=significont.

Hhigoblial inoculation plgnificantly influcnced the
potassiun conbent of plonto oan 60th day =nd the inoéﬂlatea
treatnent wes oupczior o tho uninoculated plod. In 2ll

ther atoges, inoculation coudd not profuee any oipndficent
diffcrence in the pobtaseiuvn content of plento. |

Interaotion offect woo oigalficont only on GOth Aoy
and 60 1g K,0 ko~ elong with inoculation recorded ho

highcst eonbent of potogoiun,
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There ves o cradunl ond steody Aecline in the
potéséium émtem of plonte vith eflvoncenent 0f ego.

The Iusuzy consumption of potescium 1o well known
(Tiodole amd Neloon, 1975). It con be ceen £rom Teble 24
ond 25 thot the potessiun conbente of gtoms, leaves, chellg
and gocds were glgpdficontly increooced with higher dogop
of potepsiun in oil ¢he srba&;éa ptudled. The plgniflcent
differencen in the potesolum conbent of plents nobticed in
elimost oll tho phazes noy be duc 1o the ebove focb.

Sintlinr increose in potnosium content in different »nlent
porto duo to mpplicadion of potassiun ves voported by
Baongoo gt oi. (1972), Lutz eb gl. (1975), Chovelicr (1976),
Hoscerenbas ob gl. (1976), dones gb el. (1977) and Ternen
{1977) '

Though S.namﬁ.aﬁi‘cm oould influenco the potossiuvn
contont of plent ports in gone of the steges, the rosulbo
were not conolstent eaocugh to draw valld conclupiono. The
nonesignificant effeot of inoculation on the potessium
content of plente in oluost ell steges nay bo dus to the
insbility of thioc treatnent to produce o definite potbom. .
of change. Henee, the offechs of inoculakion, in gemcral,
on pobaoeiun combant of plont end plont pevts, pey thup he
delien en non-pignificant. '

A ppecdy decline nobticed in the pobassimm contont of
plent end plemd parts duc 4o 2oge =moy be Que %o the diotri-
vution of thig mutriant in the bulk of the dry mathor,
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This ig in egrecnent with the findings of Chewnlier (1970)
end Jones ob gt. (1977).

042, Uptake of potogoiun
a) Uptake aof pomséium' by sten

The dobta on uptole of potogoinm by oten ab difforend
otoges of grouth exc presented in Zoble 26. Tho mnalysie
of variance and tho mean éable for wo foctor combinations
arg given in Appendicos 19 gnd 70 reopechlvolye.

There veo significent difference in uptoke of
posoonimw@ by sten due 40 lovels of potossium on 60%h day
ond ot harvest. Bub on 20tk and 90th doyo, the effcobts wera
not glgnificent. On OOth doy, the Wdghost uptceke wos
recozded by 90 kg Ky0 o™t vbich vas oo par uith 60 ad 30 kg
0 na™ 1 emd guperior $0 cll othor iewvels. The treatnent
120 Ig K0 ha” zecoxded the highest upteke ab harvest cnd
ves on e par with 60 kg X0 -1,

BEnizobicl inoculebion sirnificontly influcnoced tha
upteke of poteosiun by shon on S0%h dey ond ob horvest and
$he Ainoculated trontment was guporior o the wincenlated
oncs On 30th and 0Oth dgys, the effcet wos nos signiflcaont.

Interacbion effect wos elpmificant onliy abt hervest
and 120 kg K 0 ha™! elong uith iroculation rocowdcd bhe
highest upteke which was o & per vith 60 g K0 ha™ clong
with inocuilation end mperior 40 2ll othor combinotionno,



Table 26. EBffeet of potagsimm and inoculaotion on uptoite of potessium by sten and leaves

at vaviovs groubh ghtoges.

Uptake of notessium (mm"%

Shem Leaves
Treatnenso '30th day GOth day 90tk day  Hervest  30th day GOth day 90tk dey
after ather aftery atter afber after
gowing soying gouing Sowing sovingz £owing
Levels of pobassium
(R0 Ig b 1) )
4 2.708 51.493 24,925 6 «305 24231 23143 11,306
50 5.010 435,304 364428 84951 D346 20.410 14,658
60 3541 544113 35731 15 .£04 34740 B44853 14134
90 34131 54 830 30493 9,687 24779 54..003 15.038
120 38506 $9.664 03578 164300 3,630 26.420 15,163
ofim # 0..583 4.855 3,052 1.163 0.357 2.811 1.704
C.De at 5% s 15.024 s 5374 1.123 84156 T3
Rhli-oblal inoculation
Uninoculated 5031 46,651 27.624 T 857 %0067 51.454 11.999
Inoculesed 34408 42,753 30858 14.951 3 o240 27,996 15.520
S 0243 5070 2297 0755 04245 1.778 1.110
CeDe at 5¢ s s 5 46065 2,134 1S L3 34257

atl
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) There wos & stecdy ond conspicucus incrpase in .
aptele upio 60th day and after that a grodusnl deoline,

The repulio will be discusscd while denling uwith the
sotal potapelum upttlte by plontao.

b) Upteke of potansium by leaves

Thz date on the uphele of potacoiunm by leaves an
30%h, G0th and 90tk days gre pregebted in Table 20 end
the analyals of variencs in Appendis 19.

‘ The data revealed thet the effcot of potapsiun wan
sign{fleant on Z0th and 60th days. During both tho stages,
60 kg Ka{) no”!  rocoxdes the highoot wvoluss of 3.748 end
34,853 kg ba” rospoeblvoly. On 00th dey, the cffect of
potiassium was not signiflcont.

Inoculetion influcnced the upicke of potossiun by
leaves only aa S0th dey emd tizé Inoculated treaboemd
 recorded tho highomt uptake of 15,52 kg ha”t ogalnot 11.990
xg he™! $n the uninooulated plobe

Interaction effeet romained non=cignlficent in all
the ptogas. .

' A gharp increcnd in the potessium uptske by leaves
weg noted betueen 30th ond 6Otk dey cxd efter thebt a gradusl
reduetion,

Dipousamlon om this vwill be covered while denling with

the total upteke of potcaniun by plents.
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¢) Uptcke of potasoiun by chells

| The date onr uptcke of poboesiun by shell;: on 90th
day and ab harvest ard glven in Teble 27 and the enalyslo
of vorience in Appendix 10.

Thore vas oignificant dlffercnce in the upteke of
potessinn by shellg on 90th day and 30 kg K0 na”? recordea
the highest uptdic of 394767 kg ha™ L
uLth 120, 90 nd 60 kg K0 ha™!, The effect reroined
non=olanificant at harvoob.

Tha offect of inoculation wes significant only on
90th Gay. Tho higheot uptake of 36,015 kg ha !
in the inooulated treatucnt. |

Inberaction offcet waé not significont during both

which was on o poar

wag recorded

astasen.

A general decrcase in potoeoium upboke by shella
'wam notliced betwecn 90%h doy Bﬂﬂ harveol.

Diecués!.on on thia aspect will be covorcd whilae
dealing with total pobagaium uptalte by planto.

d) Upteke of potapsium by ooeds

The regalte o the upteke of poutospivm by coeds
oro mescnted in Teble 27 end the paclysis of verlence
in Appendix 20. |

The resulto roveclod thab bthe effect of notassium
on potosoiun uptelze DY scado wea aignificent only ab
horvest end $hat 120 kg K0 ha™! rocorded the highoot



Toble 27. DBf£fect of potoosivn ond incculation on uptoke of potocoium by shells
oend peedo ot various growth abogeS.

Untelce of poboseiun (g ho )

dhoila Heedg
Treatooenta GO day Harvegk g0th doy iorvess
atper arter
_ aoving gowing
LHovelo of potopaivnm '
(£,0 kg ba™ 1)
o ) 15601 16175 20,070 28.445
30 39.761 _ 24,805 22 A0 37 «036
60 32.154 25591 224520 380461
918 ‘ 36,950 13.538 29,109 34,616
120 594516 30583 - 27.008 544170
SH # . 4522 3457 34893 54549
CeDa 0t 59 15.122 ] s 16.102
Hhisoblol inoculnbion
Tninoculotod 27,078 21917 22,972 50567
Inoculated 504915 23,720 - 27.905 A0.755
SEn » 2850 26175 2,402 34509
8.D. ot 5% B.299 25 s g

6Lt
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upteke of 54417 kg ha™! ubich wan on & per ulth 60 kg K0
ne~? and superior to all other levels. Ga 90th day, the
offect was not slendficond,

The offecob of incculation wvap found o bo nod
pipgnificant during both the stoges. MHouaver, the inocwleted
trootnent phowed a marginal inecreose in uptoke over the
mﬁ.noouiateﬁ ONEGe

The intoraction effectos also were not significant.

Conparing botween ohages, on increoge in potosoiun
. upbolze by seeds was noticed betueecn 90th day crd hervest.

The roonlbs wlll be discuased subscquently while
dcaling with the uptcke of potogsiunm by planto.

8) TUnbcke of potesaivm Wy plentn

Tho deba oan upbake of potagsiun by plento cb
different sbogen of growth arc presented in Toble 28 and
Tige 30 and the cuclysis of varience in Agzeniin 20,

Uptalie of potcogiun by plends was influenced by the
lovelg of potagoiun cn G0th doy ond ab hawe:a’c,; The
trentinant 60 Iig K,0 ho”! rocondod the highest uptcke of
834 bg 119."1 a 90tk day which was oM a par with 90 and
30 g B0 b ond gupesior to oli other levala, At

hoxvest, the highost upteke woo recorded by 120 kg K 0 ha~
1

1
1

vhich was on ¢ par with 60 kg X,0 bo” ' ond gaperior to all
other levola. The offect wes not elgnificant on 304h day




) .
Table 28. ~Effect of potesgiud ond inoculation on the total uptaie of potessium by plonts
ab various growbh oboges and hozvest index of potassivn ob voricus growbth sbagecs

Uptake of pobtossiun by plonts (o hoo ')

Treotoento 30k dey Goth dey 506h day Hervent Morvest index
’ afser ser . [ . after of potagsium
pouins B3OV Sowing '
Levelo of potagsium '
(K0 kg ha™h)
0 4,939 54 4055 70403 50.025 057
20 6.558 T2.034 119.326 T1.375 059
60 7265 894540 104 .555 78.276 049
g0 5910 084,949 109.576 02,783 055
120 7538 664090 - 115,264 101.055 0.54
Sm * 07335 TW401 12906 94631 0.0%1
CaD» 8% 5% 3 274652 g 27949 0.0%0
lthizohiol inceulation
Uninoculated ' 6008 T7.701 50472 65 .341 0«55
Inocculated 64716 T0 <839 117170 79423 0.58
SEa + 0464 4.719 ‘Be163 1.091 04007
C.D. et 57 il s 23.653 us 0.402

| 44 )
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Increanc in uptoke dus to inoculation ves olgnl-
ficont only on 90th day ond tho inoculated breetnant woo
guperior 40 the minvouwlated plot. In all other stoges
the effeet of inoculeotion reﬁsé.ned non=-pignificont.

Insoraction effect wag not glgnificant . in any of
- the steges. |

A otcady end conaplouous increese In uptoke of
pobossium by plonts wvas noticed upto 90th doy end aftem
that there wan o decline.

It eont bo sseny fron Toblo 25 cpd B bhot, ﬁhmz,gh the
potasolun contento of planta were pignificand on 30th end
9Oth daye, the totel dry matter production remoined
wmaffoctod ot these steses. The non-aigz:ifiemt\ dificrance
in the potopsium upbcke durlng theoe stoges can be
attributed to the inablility of potossivm to ipflucmoe dry -
mobter production. On 60th day, though sipgpificont
difforences were nobiocd in the potosolum uphteke by ﬁlants.
the rooulis vere not conglotand enouvgh o draw dofinlte
conclunions. Hence, in geomeral, tho effect of poteasiun
on potlsclum uptake, upto SOth doy ooy be token oo none
aignificmt._ The pigrificent offeot of potzsgiun on the
potancivn upbake by accds and sher ab harvest night have
ropulted in o morked difference in the potessiunm uptcke by
planto ab this ptago. _

In generol,incculation foiled to produce any
cignificent effoct on dry mabter producticn crd potassium
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content of plonbo aad vlent perds in elmost oll the obesCO.
Tnoug'h olenificont difforoncens vere noticed in OCRG CRYOS,
$hero weo 1o Cefinite pettern of chonge and the zesulto
ucra crratlce ond inconsisiont. The nop=significant effccd
of inocnlation on Qa?@msim uptolie noticed in almosty oll
she ptazes cen be abiribubted to the above: facto.

A ateody increase in the uptoke of potogolum upto
the ¢0th doy inficoted o Iﬁélmr zobo of absoxphion of thia
watricat upto thio aicges A decreasge in upbeke noticed
thorcafior cem be otbributed %0 tho reducticn in total dry
mobsor produchlon, malnly due 0 the leaf £all during this
obagza. )

% was aloo noticed that tho potaselunm uptoke w0
loveot in tho oontrol plob end 4t went on inereoping with
increaged supply of availablo potagoium indicebing Lto
Juzary conpunpbions

£) Haorvegh index of potogsivn

4

The dado oo hopvesdh ludex of potsssinn aroe presonbed
in Toblo 20 ond Fiz.S%. The onoiysis of veslones e glven
in Appendiz 20.
| Dobasslivn 1ovsls lafivenceld thoe bowrvest index of
' recovered potogsivmg the control plob recording tho highost
welne oF 0.57 vbleh wes m a pa whth 0 ond 120 kg B0 By
lovald,

Inoculution oloo infiuenced the harvogt indox-of



124

potapeitn and the wpinooulated treatment wes ocuperior 40
the incculated ons,

Interacticn effcet vas not significen

Taongdy there wvan oignificont verlietion in horvess
index of potopsium vwith the levels of added potessium,
the regults wers erratlic and henoo difflcult 40 explain.
Hovyover, the do%a revealeld shet tho highoot proporticn of
the tobal pohesuium asbsorbed by the plant hod sime o the
‘eleic in tho play voeckviag O kg K0 he”

A girpificont reduction nodiced due 3o inoculatica
indicated the wfeyourable eZfect of thizm treatuent to
peccumlebe polassiun in the secds compared 10 the

snlaocuiated no,.
Ce3. Yobaosium ubilisation cfficienc:

) Reozonse
The dete o reaspense of geed yicld Lo opplicd

pobompive e pweoenbed in Teklie 26,

-

e

Thewgh lowals of potensivn uere not sianifieant with.

N

woppect ¢ yAeld, the higheot vesponse wolue wos recordod
by 20 kg 1;23 f3%:) 1? The regponge wos found 59 bo deoreasing
gralually wpbo 120 kg ¥,0 w1,

The deswreage ab bigheor leovelda ig Que 40 the foot
that tho yiold inavesse ung nob proporbionchis with lovelsm
of appliod pobapmiun. Thet io, perginel sobaing went o

desreaging, I ooy alco e noted thes in this experiment,



Tab;o 29+ Fobopolun ubllisetion efficlency of

BOYbO@no
Lavelo of
noteooliun _ Froduchive
(K0 kg ety ReSponao ef€ioimoey

30 6089 - .- 16011
60 5.18 11436
90 4419 . 3179
120

1056 3.73
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epplicd pobasslum Ald not increcce dhe neeld yicld oignie

Zicondly.
b))  Produotive officiency

| ‘The date on the producsive officioncy 0f potessitm -
are m‘eaeptea in Table 204 | '

The datn revesied thab the oﬂucuve effiokoney
mr&asea unto ¢0 g 1520 ha -1 and declined drestiocniliy
themeatior | .
| a'an increese in produchtive efficianey upto 90 kg
e ma? Sndicated thet there ves o oteady imercase in
narginel yiem wlbi evary Lz of ddidicand pobansivn vpboko.
Wish ivoressed pobussivm upsske beyond this luvvel, thera
was e ateady increoss in $hs contribution o2 thiz nautricnt

or the nanreoduchive purposes of iacroselng the potnosivm
conbent of tlssues of bha vegetatlive perdt ap ghown in

Toble 24,
iVe Qmﬁli%y chaxceberd
a) Erotein content pf ooeds

The c.r'tva. o the protoin pombens of peels are
pregsented in Toble %0 gndl Pig, 52, The analyels of
vorionce aend the mean deble for two factor combinabions ave
given in Appendiceo 21 cd 71 regpectlvoly.

The dota revesicd that the 1 r*ve'!.f:s of notasgium
olegplficantly influenced the nro%ein emtw% of ceeia wad
thoe contyol plot recorded the Lighes"b reotein conbond of



Teble 30. Effcet of potossiun cnd inmoculation on proteln conbtent, provein yleld,

0il comtent cnd oil yield of pecdo ab hc*;:m:_mt.

frotein Ifaeggin 0%1 01l yie%ﬂ
content Yic content (ke ha
4 - 3 ha '}
Treatnento ) (kg ha~ V) (%)
Lewels of potdsjsimn _
(€0 Iig ba™h)
0 40471 T91.13 19.41 Z70 407
60 36 .52 822.55 22,70 510.19
C.De 8b 59 0.68 o 0.447 67«55
Lkhirobial inoculokion '
Uninoculabed ‘ 35430 Y YN E 22,52 48374
Inoculated 3747 820,60 20.49 451755
SEn » 0.15 23400 0097 14.722
CeDe 23 5% 0.43 6817 s

0.2805

L2
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40,71 por cend and uop superior to 2ll other lavels.
~Inoculetion eloo influaced the protelin coabent of
pocds end the inoculotod plob wes ouperioyr $o the
uninoculated ono.
Interaction cffoct weo significent end 0 kg K0 ba
olang with inoculetion recorded the highcot pmotein combend

L

el was guperlor to qll other combirotiong.

T4 eon be goon from Table 15 thabt potossivg had
pimmificant infliuence on the rlirogen conteniy of seeds both
o GOth day and ab harvest. This pay be tho roason for
¢ signifiecont difforeonce in p?dtefm content of sceds duc o
lovela of pobapsivm, While there wan o degreage in bthe
proteln content of necods with applicd poteselun, there
wWas en inorcage An the oll conbent of meeds. The obove
decling in probein content moy be duo to the mobilication
of plont metabolites Lo gymibenise oild ot tho exgcage of
pr0%cin oynthosio. UJinmilar decreace in nrouein contend
&ue‘ 40 potagsliun epplicetion vos reported by ChevalieR
(197G) .

Tha offcot of incculotionm i nitrogen content of
seed wao girnifleoant both o GOth dey end eb he@vest

Toble 15) @d bthe inccricted plotno mecodded the highesh
nitrogen suabtoatn, lenco the nrotein conbent of sesdo
wog aloo plgndlicant due $2 incculeticn. Sinmilar repulto
wore ropovbed by Trolonanizo end Voshchenico (1974), Tuechel

ob gie (1975) od Soble ond Phwepe (19770
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1) Protein yield

The dake on prodein yicld exo presented in Table 20
end Pige 33 end tho anslyoio of vorience in Appendix 21.

Irotein yiold wao not Influvcrced by lavelo of
potooniun. However, the highest proteln y&elﬁ' 0L 822,88
1g b wog recomded by 60 kg Bn0 ha™, /

;nowL%ian incrocoed the protein yiold eignifiocmntly
end M@osﬂs protein yicld of 820.06 kg haﬂ o recorded
in tho inoouloted trootnent agndngt TA7.75 kg ba ! in the
uninoculated plobe

Intercotion effeot wap not slgificend.

Thovgh tho proteln content of peedo wap influenced
by levels of potesoiun, the seed yleld wremalned unaffcoted,
This moy bo tho mnin reogon for the non-gimgmificont
difference in protoin yield duo 4o opplied potagoium.

The significont offcst 0f inoceulation on protoln
content of sesds couplied vith the marginel inorcage in osed
yield Gue to Incculation night hove remulied in recording
olgnd floantly higher protoin yield in the inoculated
Piota.

a) 01l content of geeda

The mean veluso on 0il conident of oecds are
progented in Table 30 end Fig. 4. The analyoio of
varionce and the meon toble fop tuo Lachor combinations
ave plven in Appendicoo 21 ond T2 respectivoly.




130

Develo of potaopiun hed plgnificont eifsot on the
0il content of secdo ond tho highoph oil content of 25.11
por cent; wao recomded by 120 kg K0 bha™
vith 60 kg E,0 na™', but cuporior to @ll other lovels.

vhich wvao on o por

Inoculation aloo influenced the oll conbent of scedo
negatively and the wminoculeted plot was superior o the
incculated one, '

Interaction cffect wes eigaificent and 60 Lg K0 ba”
without inocculatlom recoxded the highest content of 24.66
per caat which was,on @ par with 120 kg K0 hn™' uithout
inooulckion enf superlor 0 ell other comblnations.

An invegge rolotionship belweon protein and oll

content wen noticed due $0 potaessiun application. The

1

reasons for guch o rooult hos alrenily been digoussed while
dealing with protein content of geels, The regult obtained
in thoe yrepent invosbigation is in agreenent with the
firdinge of chem:!.iér (1976) .

Inoculation hes significently reduced the oil conbent
of meeﬁe_:. The resultc obtained in thio gtudy la in
ogrecnent with the £indinge of Ruschel gh gl. (1975), Voarma
and Tiweri (1970) ond Bable and I{}msz{}e (1977),

a) 01l yicid

The dota on oil yleld are prescnted -in Table 30 ond
Mge 55 The annlysip of varlence ig given in Appendix 21,

There vag significent difference in the oil yleld
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1

due 0 levelo of potossiun end 60 Ig K0 ha ! recorded

-1

the hlghoot oll yicld of 510.15 kg he | and ues on o por

with 120, 90 il 30 kg B0 ha” .

Inoculation 2eiled to influence the oll yield.
louever, the bighest 0il yicld was rocoxded in the
mninoculoted plob. '

. Interaction eifcets wmo nob ai.é;nii’icam.

Sinco thore was plgpificant difi‘greme in ol
content duc %0 potenoiun applieation, tto effcet on oil
yleldd won oloo significont. Similor incrcasé in oili
yield duc d0 applied potasgiuvn weo reporited by Chovolier
(1978) .

Though there was oignificant variation in oil
conbent of oceeds due 0 Inocmlation, Lt conid not oxcerb
any cffect on oil yield., Thls ooy ba due 0 tho non-
oianificent offect of inoculation on pecd yicld.

V. So0ll gnalynie ofier the oxperinent
a) %obel nitrogen conbonb

Tho dase on ool nitrogen conbent of coll are
nrogentad in Table 31 and the agnslyslip of verlence in
Appendiz 21.

There vag no olppificent difference in tolnl
nitrogen co:i’ocmt of goil due 0o epplication 0f potaopivm.

Inoculation nignificontly influcnced the totol

nitrosen content of goll and the incoulated treotomont woo



Zoble 31. BEffect of pobosolun ond incculotlion an sobal nitrogen, avolloble phopphorug,
end avallable potassivm of goil afbor horventh of the CTODe

Totol Lyalloble Avollable
nitrozen phoophorug 1obasciun
Treatment (53 (pmm) (prm)
Lavels of pobassiuvn
(7,0 kg ha™ %)
3] 0080 2.29 0775
20 0110 280 119.50
60 0097 3416 125.00
90 0084 1.00 144775
120 0.085 2.54 14175
Shn & 0009 0,652 #eT54
C.Da at 5% S s 11.71
Ohizsobinl inocmilabion
Uninoculobed 0082 2400 127.70
Inoculased 0.101 ReT4 B 129440
Stm + 0.005 0.412 54000
C.D. ot 5% 010 BS TS

BeL
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guperior 4o the mincoulated ne.

Interaction effect vas not sipnifleent.

T4 oon bo scen fron Toble 18 thet the upieke of
nitrogen i}:}' plents wos also not influenced by levels of
applicd potoopiwm ab eny of the growth smgem

‘ﬁ’m doto on niyrogan uptake presented in Table 18
Tevoaled that the zﬁtrogen removal by the plent remnined
wmeffeoted due 4o inoculabion in most of the stages bub
the effced woo pignificant on the S0th dey. It con also
be eocen fron Teble 4 and 6_.tha't. thesé vao olgnificeny
difference in nodule mmbew on 45%h doy end dry woelght of
leaves on 90th dzy, duc to imoculotion. Since the crop
shedn 1c~;avess ab maturity, that will aloo add to tho
nityogen content of soil, Above ally tho offect of inocuw
iation In enriching the solil by aitrogen fizotion io well
ogtobliched, The gbove x;eaeons can be attrivuted o the
pienificant Aincreanc in totel niltrogen content of goil
in ‘the lnoculated plote. |

A conparison of nltrogen content of goil beforeo
and ofter the experiment indleates thet the nepn velues
on the nitrogen condend of soll In 21l the treatnonts
rogiotered o highcr value than the initial level,

b)Y Avalileblo phosphoruo contend

The deta on avallonble phogphorue conbent of soil
ore presented in Teble 3% and the evalyols of verience in
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Appmd.i:{ 2%,
The ovalloblo phosphorus contend of the goll was

not olgificantly influenced by levelo of potasolum,
inoculaticn ond thely interoctions. |

1% cam be oeen from Teble 23 thet the upteke of
nhoophorug by plants wes nob affected by potenssium opplice=
$ion in the advenced ntoges of erop growbh, thoush it did
have gome influcnce in the initicl stageo.

simtlorly, $he effect of inoculetion cn phoophorug
removel romolned woffccted et horvest. Theose ove the only
roammf’gmla Justify the non=~gimificont effcct of tho
varlous treotnents under gtudy, on the evollable phogphorusg
gtatus of poil,

A cormparicon of avoilable phospborun gbatug of poll
before cnd afier the ezperinent revocled thab in generol,
the meean velnes on the avellable phosphorus content wao
hicgh, Thip ooy either bo due to ths recidue lelt over fron
the opplied phosphatio fertilizors or due to bringing up of
phosphozun fron Aespor loyors of the golld (i.e,., Delow the
csona Iroa wvhick goll somplos w:are_dmm). Forouzh oot
activity axd then returning it to the top soll as orgenic

phoeshorus.
¢} Avadloble potasoiun content

The date on tho availaoble potasoium contont of soil
ere pregented in Teble 5% exd the anclysis of vorlanco in
Appendix 2.
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Tevels of potepoiun significontly influnenced the
avellablo potesolun content of coil ond 90 kg Ky ha™l
reconded tho hgheot velue widch woo on a pox with 120 kg
¥,0 no~? cnd euportor to oll other levele.

The effect 0f inocoulation on the available pobossiun
contant of goil vag nob sienificant., Siniloply the
Interaction effects vere nloo not gignificant.

An evoination of ths potassium upteke by plonts
rovealed that the effect of pobassium on the crop romovel
of this nutricnt wes olaificent on GOth day ond ob
hertopt. Similariy the effcet of potessimm on Avy welght
of leaves end obom woo oignificent on Toth doye The contond
02 thisg nubricnd in the lecves vao alego pignificant in
all the stoges of growtlls During maburlty the ocrop shed
#A% the entirve leaveo, returning Hims a part of the
abgorbed mubriabo heck o the soil. A1l theass foctors
righl have contributed 0 o clgalficent veriation in the
available potegoiun content of the soil,

The por=significents effect of incculation on the
potogainm pencwal by the planto notlced in wost of the
grouth oteges aolght hove resulied in o non-plgnificant
Iliforence in the evaedllable potesgium siatue 0% thoe poil
due %0 inoculation,

A comporieon of the pobessiun content of soil befare

i aftior tho ozporinent rovenled thot there wes a desline



in tho availeble potescium comtent of the coll after the
.expeﬁiﬁent. |

,xt‘may be noted that o total rainfail of 2843.57 om
uas received'during the orop ceaoon uhioﬁ.might have
regulbed in & considerable losg of this‘element by
leoching., This coupled with the hich rotes of orop
renoval of thiso nubrient ob heyvest nay be conpidered the
eeapons abtzibuteble to guch & deeline in poltogsiue stabue

of surfece s0ll.



SUMMARY



A £ield oxmpezipent wop conducted in the Instructicnal
¥orm attached 40 $he Colloge of Howbioulturs, Vellaniilora
during the period from June 0 Sepboubor 1980, to ptudy
tho effect of greded leovels of potosalwm ond rhigobligl
inocculation on growth, yicld end quality of coybeon. Tho
srentumbe consloted of factorial combinebioms of five
lovels of potossiun (0, 50, GO, 90 ond 120 kg K0 he™') end
+uo lovols of culture incculaticn (no incculation and
inoculetion)« The exges.ﬂimenﬁ wag 1oid oub in randomioed
block design with four replicationg. The resulto arc

purmerloed beloi..

_ 1. To pigaificont differcnca wep noticed on holghi
of plombe due 40 epplicobtion of povossiun or culbuwe
inoculotion ab any otoge of plmi growth.

2. lubexy of branches, welght of nodules por plent,
dry weight of gecls per plant, DAL and LR were not
aignificantly influcnced by levels of pobespium, imocculation
and their interactions.

Y« The ¢ffeob of inoculation on number of xoob
nodules por plent wop olgnlficant only on 45th day and the
inoculetod brentnent was maperior to the wainoculobted Onoe

| 4 DEfcoto of pobosoivm end inoculabion on dzy
veights of sten, lesven and totol phytomess produchlion were
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cignificant on T5th ond 90th deys respectively. The
1ghest veluso wero recorded by 120 kg K0 he™! and in tho
inoculeted treatnand in both the stagea.

5. Dry welght of chells was influenced by
inoculotion only on §0th day end the iroculoted trectoend
wap gupcrior 0 the vnincculated ane,

6. Botuecn GOth end 754h day, the influenco of
inoculation on SLA wao ﬂignif_icant and the inoenloted
treatnot woa supoxior. :

’ 7. AGH, CGR ond WAR were influcnced by pobassiun
botueen GOth and 754th Aoy end the hlghest wolneo wexre
recorded by 120 Iig K0 k™. Intoraction effucts wero
sipificont on AGR and CGR betuwecn 50th and 45th doy and
120 1g Ky0 ha™"
highesd -values._

8, Pqtassim, inoculntion ond their Intoractions
foiled 0 influence pucber of pods per plent, welght of ‘
pode per plant, 1000 soed ueigghﬁ, -phelling percentesoe ema
pced yield, '

9. TNuobor of qaeda ey pod wes influenced only by
potosalun and the higheat value wag recorded by 20 kg
X0 na1, ; |

10. The maln effccto of potessiunm and incculetion

alongz with inccnlotion recorded tho

-on obover yield and moisture per conb of ncedo woro not

oignificant bub thelr interaction effects were significont.



39

11, The effeot OF potesoiun alone wag pilgnificent
 on horvest indox and 90 kg K0 k™! pocowdod tho higheot

valud. |

2. The cantﬁzt of nitrogen in phem wog inflacnced
by levela of pobassiun on 30tk and GOth doyo and ab harvest.
0n 30th day end ob bowvest, poteoolun ot O kg K0 ba”l
recorded ‘tho highest contont, wiile on 60%h doy the
bighest oontant wap xeglotered by 90 kg K0 ba”'. Tho
effech 02 incculotion was paxked oo 304h day ond ab horvest.
(n 30tk day, the inooulated treatncat roglgtered tho
ighest contonb while ob harvest the wmiinoculsted plot gove
the higheot wluc. Indergcetion weo slgalficent on J0th and
Goth doyo end eb havvesh.

1%. The influcnce of potapsiun o lead nitrogon
content wag sigeificont on 306h, GOth cad Otk doys. Cm
5081 day, 120 kg En0 no™ recoxded the highest contand
widle ab G0th cnd 90th days, the highest values wero
vecorded by 60 kg K,0 ho™'. Inoculation infinenced the
nitropon content of leaves only on 0% doy end tho
inoczﬂ.ated trentoent was supericr. Tho interootion offect
won pignificont on 30th and 90tk days.

14. Bffects of potasoium, incculation md
intorscticns aa nitrogen content of shells and meelp veve
oignificant on 90%h day snd ob horvest. On 904h doy, 120 kg
50 no” zeglotored the hishest nitrogzen condent in cheolls
while ot harvest, 30 kg K0 ha™! rocorded the highost value,
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Pobogalun ab 0 kg Kao ha"1 reoorded the higheot ccnbent of
nlirogen in ceods both cn 90th day end b harvest. 2he
inoculeted dtreatments were superlor in ol) the stages,

15. Though there wno variatioa in nitrogon content
of plemb parbo in many of tho otogen due to posessiunm,
inoetﬂ.aﬁimr nd their intoractions, the nifropgen contend
of the plant remalned unoffcetod ab cll tho gtages.

15, Pobamsium did not influence the uptoko of
nitrogen by obem, leooves, chells and seads and tobol uptake
at any of tﬁe stages. LGffccto of inoculatlon on thae
uptolze of nitrogen by the plent end planh conponenio exeepd
peeds wezo oigiflcont on Y0th day and lroculabed
$zeatnent recorded the highest valucs, Uitrosen uptake by
sten ot hoyvest uac eigadficantly Anflucnecd by interaction.

17 Effect of potasoiun o horvent index of
nitrogen was slgnificont on S0th doy emd the highest
accumlation of 93 per cend of total absorbed nitrogen
in seedo wos recoxdod by 120 kg R0 nat,

18, TFhoophoruo combend of eben wop influanced by-
levely o potoasciunm, inoculation end by their interacticng,
Potagolun et 60 13 K,0 ba” ! recorded tho highest values
on 5081 and 62th doys end the inoculadcd plots weroe
oupcrior to the wiroculated oneo.

19, On 50%h, GOth ond 9Oth doys, the offech oOF

potooolun on leaf phosphoyus contont was pigmificort.
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T yecorded the highoss volue uhile

1

On 60th day, 60 kg K0 ha”
in the other two stages, 120 kg K0 he | wag cuperior.
E£feot of inoculation on.phosphorua content of leaves wag
glpnificant on 60th omd 904h doys ond the inoculated treat-
nonta were superior to the uninoculated oneg.
20. TLovels of pohassium, inoculation and interscbions
influenced the phoophorus content of shells oa 90th doy
exd 120 kg K0 ho™' end inoculobed trectmento wero saporiors
21. ©Seed phosphorus conbent wag slgnificomt on 50th
dey and 60 kg K0 ne™! rocomied tho higheot voluc. Intore
" aotion effect was aloo significant om 9041 doy and 60 kg
K,0 he™! without inoculetion gave the highest phosphorus
contbente.
22. Pobageium hed signlficont influcnce o the
phosphorus content of plents o S0th, 60th and S0tk doys
ad &% harvoste On 90th dey end b horvest, 120 kg K0 ha™!
and 0 lig X0 ha™! recorded tho highcot valuca whilo in the
othor tuo stegen 60 kg K0 na~?
Tffect of inoculation wes significent on 604tk dey end the

inoculoted trecatmont was superior to the minoculated ongc.

gave highoal contcnbts.

2%, DIffectso of potasaiunm ond intevactiono wors
olgnificant on tho phogrhorugs uptake by sten im alld the
stosen otudled. On 30th day, 60 kg %,0 ba™! vecorded the
‘Mighegt velue while on 60th doy, the highest upteke wes

noticod with 90 kg X0 he™, On 90th dey end at harvest,
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70 kg K0 ha™! Tecorded the highost valucs. On 30th end
90th doyo, the inomnlcz_ﬁeﬂ treatments were signllicantly
superior while a% hoxvest the wninoculoted plot recoxded
the higheat velue..

24, Effcets of potassiun, inoculadtion and
interactions on uptalke of phosphorus by leaves werc slgnle
floand ir 0il the stages otuldiei. On 30th end 90th dayo,
the highest uptoke was noticed in the ploto receiving 120 kg
K,0 ha™! wntle on GOth day, the highoot value wao obtained
with G0 kg K0 ‘ha"" . Inoculated treoatnents were, superior
on 30th end 90th dayo walle the uninoculated plot registercd
the highegt valuo on GOth doy.

25« Upboke of phosphorus by chells wag influnenced
by potesolun ot hervest end 120 kg K0 ha™' vecorded the
highest value, The effects of inocnlation end interactiong
vere plmificant on 90th doy.

26, Monc of the treatments affeched the upboke of
phosphorus by sceda,

27. Effcct of potaggiun on toiel upbake of
phosgghorug by the plent was significont on S0%th and G0th .
dayo ond 120 ad 60 I K0 ba™! recorded the highest volues
regpeotively. Inoculetion influenced phosphorus uptolke
by plamto on 30th, 00th e2d4 90th days and incculated
treatmente were superior on S0th ocnd S0th doys. Inbor-

cction offects wore algo marled on 30%h and 60%h deys.
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28, MNarvest index of phoophorus wes nod influcnced
by any of the treotnmbae under studye..

29. Lovels of potossium oignificontly infiuenced
the npotecgoium content of ghem in 0ll the gbtoges and B0 kg
K0 he™? reconded the higheot velue on 90th dey, uwhile
in all tho othoy stoges thse highest veluos vwere yrecoxded:
by 60 kg Kn0 ha.1. Interaction effecto vere olso signie
ficont in il the stages excopt on Z0th doy.

0. Iffact of potagsiuvm on potasalum content of
leaf vas significant in ell the steges end 60 kg K0 pa~ |
rocorded the higaest valuc. Intercotion effect wao also
slgnlficent in all tke sbesed.

51« Potooplun content of cshells wag influcnced by
applicd potasslwm cn 90%h doy end ab hovveot and 60 and
30 kg X0 ha"? recoxded the bhighead values regpectively.
Interaction effcct wan elso sipgnificont in ell the stogens.

22¢ On €0%h day and ab hazvest, the effect of
potagsiun on pobegplun conbant of mecd woo gignificant
end 60 kg K0 na"? recorded the bisgheas conbenb.

53. Potaoolum ab 60 kg K0 o™ reglotored the
higheot content of potezaziunm in plante on Z0th cad G0th
deys while on 9%k dey, tho highest value vap reeoxicd by
30 kg E,0 ha~ . Intcrection effeet ues aloo significont
on GOth day. '

S4s Effect of potascium on . uptole of potagoivm

i

by oten wvas oignificant on 60th day and eb horvesy and the
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| -‘;méhest values wero rocorded by 90 and 120 kg K0 no™
| ragpeotively.

35. FPotopoiun upheke by leoves woo warkedly
influmeesd by am}liea potopoiwn on 30th end GOth doys ond
GO I:g K0 na”V gove the highest volues. Inoculated

[
breatneand recorded glpenificontly higher volus en 90th day.

%6. Tevels 0f potessiun and inoculotion inflvenced
the upbake of mnobooalum by shells on G0th doy and W0 kg
R,0 he™ end incowlated trestmento recoiled the highest
values.

57« Upboke of potosslun by sceds wan plgnilicant
ot horvost end 120 kg K50 pet cove the nlghest veluo.

3. Totel upbake of pobagoiun by the plemt was

elezdficant et harvess and 120 kg K0 na

&ave the
higheat upteke., Inoculaicd treatmﬁm wap guperior on 90th
daye

39. Hervest index of potosoium woe sigaificontly

influenced by lovels of potossiuv and inoculabion and

0 kg ¥,0 na™? opd wninoculated plot gove the highest
voeluco.
40, Effect of posessiun on protein conbent of

;00 was werked ond O kg K0 ha”! gove tho highest

eonbent, Inoculicted btrcotment also gave cignlficonbly
hipgher mrotelin content, Intereciion cfieot wos almificant

1

end 0 kg X0 hao ' along with lnoculotion gove tho highest

prohein conbend.
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41. Inoculated troohment recorded algnificantly
higher protein yicid, |

42. 0Ll econtent was infiuvenced by levels of
potosotun end inoculotion aad 120 kg 10 ha™! and tho
winoculated ploto gave the higheot oil conbenb, Inters
. notion offcet vap elso cignificent end 60 kg K0 ba!
without inocculation recorded the highest oil contend.

43. Applicd potasplum morledly infiuamced the oil
yicld end GO kg K0 na™1 rogistored the Wgest oll yicld,

44. Total nitrogen content of the soil after the
guperioont wes plgnificantly higheor in the inoculoted plot.

45. Uome of the $reotuents under otudy could
infincnce the avallable phopphorus status of the soll alber
the oxperinent. ‘

46, Avoileble pobogsivo pbotus of the goll afhor
the axporinent uas An€luenced by levels of potecsivn and

90 kg geo 113'"1 gave tho highopt potagsium content.
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ATPEDIX 1

Analyses of varicnce for height of plant end numbor of branches ab different
grovth stagen -

Hean sjunres

Height of plond

Hunber of broncheo

Sonree ar
30th 45th 60th i goth 45th 60th Hth
day doy doy day dey day dey day
after gafter afier aftor cfber oftor after aftor
sowing souing poulng aoving ocowing aowing oouing sowing
Blocks 3 8.087 T76.520 523.057%% 311.7086%% 308.3058% 0,283 0.438%% 0.020
R 4,824 30,760 £3.901 OT.T73 111.215 0.143 0.018 0.017
I 1 18.198 65.1786 117.101 05 .52 58.370 0466 0.035 0.015
ExI A 7185 T4.792 204.120%% 280,096%* 227.073* 0.138 0.022 0.021
Trror 7 5.825 32,500 56.444  62.860 59.784  0.124 0.076 0.057

® Qignificont
#e Gipnificont

at 5 per cent level
at 1 per centd lcvel



APPENDIX 2

Analyoes of varionce for nunber of oot nodules and weight of root nodules 2% dlfferent growth

stageo

Ma{an gauares

Number of root nodules per plant Yeight of voot nodules per plent
Source af 45%h  60th  75th - O0th ASth  GOth 75th  90th
day aay day day day doy dey day
. gfber  afber after, after ofter efter aftexr eftex
owving esowlng souwing souing - pgoving. eowing . soving sowing
Bloclks 3 | 5.504%* 3.824%0  13,736%% 6.083  7.080™ 0.055%% 0.257** - 0.018
o 4 04025 0.573  1.655  1.222 0.003  0.002 ~ 0.049 - 0.018
I 1 1.670% 1.640  0.762  2.203 0.006  0.005 0.017 0.016
.E I 4 0.204 O.7157 1,800 1.159 0.010 0004 0.0%2 0.017
Errop 27 0272 0.714 2523 24940 0.008 0 .004 0.050 0.027

® Significant at 5 per eant level

#8 Bignificont at 1 per cent level



AYPIIDIY. 3

Mmalyaceo of vaxionece for dry welght of oten and leaves ab different grouth sboges

—

Hean sguores

Doy uaipht of oten por plond Dey welcht of leaves per pland
[ %4 .
Source  Af  gouy  45em GOtk T5tR 90%h 30th 45tk GOth  7S5th  90th
dey Aay Aoy Aoy Qay Hor- day dey doy doy Aoy
after after aefter after oafber vesh nftcr ofter alfter aficr oftor
powing sowing oowing  couwing oowing govipng coulng sowing sowing sowing

3 0013  0.089  2.750  1.071 14.505%% 4,508 0,004 0.057 2.279%¢ 0.692° T.0E6°%
4 0.004  0.387 2341 15.906% 3.266 4.T74 0.009 04507 1462 . 4.593% 0.267

T 0.004 0.042  5.256  0.030 22.577% 5.476 0,009 0.001 2.262 0.177 2.480%
ExI 4 0.003 0.468 2.0028 2.939 3.326 3.504 0.008 0.539% 1.105 .0.616 0.655
27 0.007  0.222  1.955  4.644 3.128  1.911  0.010 0.157 0.755 1497 0.457

= Oignificont at 5 per caat lovel

#% Bilgnificont at 1 per conb lovel



APPEIDIX 4

Analyseo of verionce for dry weight of chells, seeds end tobzl phybomaas
production ab different growth steoges

Hearn poguores

Dzy welipght of Dry weignt of

chells pow geeds;pee ' 202l ph,ytémss production per ploat
Sturee A4f plont plont
g0th 90th 30th 45tk 60th 75th S0th
day Horvead day ilorveot doy day acy day day Harveot
after afbor after afser after ofbcr aofter
soving scuing powing cowing souing cowing couing
Blocks 35 - 6.097* 5.1061 11.462% 17.704* 0.624- 0,100 104267 ~ 44957 147 .495%* 61,038
K 4 . 2,565 2.764 2.404 12.083* 0.023 1,295 7706 64.407% 26.505 48.882
I 1 8.556% . 0.452 4.096  2.678 0.022  0.029 14.448 ° 04750 ' 130.50&% 21.750
Ex1I 4 2.147 . 1.104 2.039 3.634 0.017 2.001%% 5,041 11.697 ° 29.909 23.349
Zrror 27 1.723  1.305 . 24504 4383 - 04030 O'.'?M 5.122 18.002 24,702 19.716

® Sipgnificant ot 5 per cent lewel
e# Sionificont ot 1 Der cont lovel




AEPTEIDIZ

5

Anelyozg of variance for apecific leof avea ond leot velghd rabio ot differcnt
growsh ohagea

Mean squaren

Upecific leafl orean

Leaf weight ratio

Souree df
Betueen Betbueon Between Bohueon Between  Betueen  Dotucen  Bebueen
30th and  45¢h @xd  O0th end TS5tk and 30tk and  45th ond G0th gnd  T5th and
45%h day  60th doy  756h doy  90th Aoy 45tk doy O0th day Toth day 90th day
after after aftor after afteor afber afber after
poulng sowing powing gowing souing gowing poulng sowing
Dlocke ] 383660.50% T7334.26 512.50 2005 .22 0.0022% 0.0013 0.0002 0.0028%
i 4 1021.71 2103.78 395 «61 3023 .52 0.0019  0.0001 0.0002 0.0002
T 1 6249 47 Q41419 8294 .40% G475 .20 0.0004 0.0002 0.00002 0.0002
Lreop 27 2054.78° 3183.05 2019.21 0.0007 0.0005 0.0002 0.0C04%

1662.02

® Pignificont ot 5 per cent level
B2 Signiflcont at 1 per cand level



APPEIDIE 6

Mnalyois of varionce for leaf oaron indez ob different grouth steges

Mean squeres

‘ Lenf areo index

Bouree ac 30tk day 45tk dey GOth doy  Toth doy  90tb dey
ofber pfder - after after after
sowing Sowing gowing sowing soving

Dlocko 3 041945 0.138 5,170 3916 15.079%*

K 4 0.045 1.552 4.995 7.603 0.597
; 1 0.003 0.225 0.298 04980 3.930
K i I 4 00018 1 381 1 3 9322 40402 1 065?
Berop 27 0.032 0.055 2.551 2,929 1.059

w® Significant ab 1 per cend level



APRPEIDIX 7

Annlysen oi‘ variance for @solu’ae growth yobe, crop growth rote end net adgsipilation zate
af aifferant growth abages .

‘Meon sguazres

Abzolute grouth rabe Crop grouth rato et ooolmiloticn xale

'!m"i.
So e azg Batueon Retuween Bebweann  Between Detween Ietueen  Iedbween Detueon  Detweon

0th and 45tk erd GOtk erd  30th cnd 45th end O0th and  30%h and 45th omd 60th and
45tk day 60Gh doy T5th doy  45%h day GOSh day T5%k doy  45%h dny 60th dgy  75th doy
efter after afser after after after altex after gfter
sowing souwlng sowing pouing soving sowing sowing oSowing sowing

Blocks 3 0.001 0.036 0.074 1.463 714625 146.766 T.379* 1.5 - 4.483
K 4 0.006  0.051  0.263% 12.025 101.116 518.208% 1.069  4.420  14.489®
I (] 0.005  0.103  0.040 0.024 203.954  80.004 0.262  9.235%  4.362

Kzl 4 0.009° 0.006  0.136  10.126* 11.932 269.614 1.027  1.069 7.115

Errop 27 0.005  0.026  0.074 5.324  51.221 146.381 2.457  2.200 5.399

® Dipnificent ab 5 per cenb lovel



APPIEDIX 8

Mnalyces of veriance for number of pods, weight of pods, number of geeds, feot weight, shelling
percentage, moigture rercenbtage of seeds, eeged yield, shover yield
end hervest lndex.

tlean gouoren

. Humber ‘'eighd Number 1000 Shelling Hoisture Tleld Yield Hervest
Source d4df of pods of pods  of geeds geed yercenbage ercon- £ of index
Pgﬁ . pjf.:r . ey pod | welghd é P tagg of oeeds stovor
nlon ay gecus
piar Pl Pher = llorvest T
aoing .
Blocks 3 0.04 15.42% 0.0022 83.065 124,35  105.98%* 0.50  120198.69 415281.22 0.0124%%
K L4 2 .40 10 .24% 0.0095%  52.91 10.65 4.62 0.66 164952.29 206986.01 0.0044*
I 1 0.60 2.09 0.0061 0«44 2448 0.08 3.04 67313 .62 38650.47 0.0050
Ex1I 4 0.46 EPA 0.0021 46.80 3711 10.160  4.30 12720.40 4358409.25%0.0002
Teror 27 0.94  3.72 0.0034 40.87 66.39 1234 0.96 B80423.41 147504 .24 0.0014

® Significent ot 5 per cent level
»r Simeificent ob 1 per camt lovel




APPEIDIX 9

Anolyses of worlence for nitrogen contand of chen and lcaves at different grouth
pheges

Meon squcres

Iitrogon content of atom Bitrogen cmbent of leaves

Sourece af

30tk day GOth day 90%h day 70tk dey 60th day  90th day
after ofter nfter Haxrvesd afber after after
souing sowing powing gowing sowing pouing
Blockn 5 0.00004 0.0056% 0.,001% 0.0002 00082 01687 0.0005
J£4 4 Q.020#x 0.046%= 0,017 9.0@2*“ LG S 0.025% 0. 705%%
I 1 0.018%% 0,002 0.00004 0 L00o" 0.019 0.011 0.342%4%
K =i 4 0.025%% ' 0,01g9%* 0.0028 0.052## 041532 0.241 0.326%*
Trror 27 - 0.00008  0.0016 0.0067 0.00000 00097 0.225 0.011

* Sipnificent ot 5 por cant lovol
¢ Gigificont ot 1 nor ceanb level



APPIEDIX 10
Malyseo of verionce fopr nitrogen contcent of chellao, oeeds oand plento

at digferont grouth steges

Heon aquores

Hitrogen content

Hitrogen content

Mibrogen conbent of planks

Sourec azg . 0f chells of gecds
90th day . G0%h day Soth day G0tk day 00th dey
efsor Heayveatb after Iazvest afsep after afber Hlorvest
ooving . souing aowing Cowing Bowing
plocko 3 0.001 0.0007  0.005 0.006 0.055 0.011  0.041 0.986%
g 4 0.072"*  0.081%%  4.261%" 1.206%% 0306 “0.035  0.195% 0.352
1 1 0.014% 0.019 5. 7540 1.435%%  0.110 0.132**  0.056 0.013
X x1 4 0.128%*  0.037**  0.118%* 0.214%%  0.497 0.006  0.080 0.356
Breor 27 0003 0.006 0.026 0.032 0.281 0.015  0.051 0.235

# Significant ot 5 por ccob level
*»* Significont ot -1 per cent level



APPEIDIX 11

Mealyses of veriones for uptake of nitrogen by sten, leavea and
‘ ghells at different growth shoges

Mean sguares

Optoke of nitrogen by atem Upbeke of nitrogeﬁ by leaves U{}gﬁe of ni trogen by
phello
Source  df Z0th  Gotn  gowm o j0th  GOth 90t 90t
ey : iarves ay oy
after - a%?“,‘or a%%er a?’%er ettey after efu%rer Harvest
goulpg sowlng souing gowlng cowing aowing gowing
Blocks 3 0,180 46.050 133.672*% 9,276 0.618 468.7190 &£03.117** 281.733* 18.415
K 4 0.081 . 89.447 40,397 1.594 3.546 222.534 139.635 157 264 11.844
I 1 0.204 116.79% 248.752%#90.0006 1.558 19S8.004 4990.496%¢  434.7062% 9.8
K=x1 4 0.057 67 .809 55.762 25.588%F 0.935 202.777 108.908 163.028 0.550
Ipror 27 0.147 38.694 31.752 6.1760 1.849 158.907 58.034 T4.977 9.853

® Significont at 5 per cent level
#% Significant at 1 rver cent lavel




APPEIDIX 12

mm:;égg of varience for upbske of nitrogen by seeds and plonds ob
different growbh stoges and horvest index of nltrogen

Heon oguayes

Uptoize of nitrogen Uptdie of nitrogen by ploabs Uorvest index
by _seeds of mitrogon
Source AL oth dey . 30th 60t 90t
afber arvest - ay agy o
sowing ‘afber atier ofter Hervest
- sowing- poulng gouing
B;ocks 3 | 5888.691* 11502.459  1.105 T72.9358 17245 921%%  13452.457* 0.001%*
. K 4 614 .309 6202.205 4.393 566.049 1496..305 6358.541 Q.002%%
I 1 4778.202 4418.035 35.295 619.999 16397 .235% 5646.083 0.0002
K=x1I 4 1516.545 1072475  1.355 473957 4272.319 2160.277 0.007%##
Trror 27 1262.364  2842.676 2.762 545 175 2755 365 3409.034  0.0002

* Signiflcant,. at S por cant level

®*% Simnificant at 1 per cenbt levsl



APPEIDIX 15

Anplyses of veriance for phosphorus content of sten and lesves ab diffcerond
grouth otages

Hean sgurres

Fhosphorus content of sten Fhosphorus content of leaves
Sowce A% 50tn gay  60th dey  90th doy 30th day  60th day  90th day
after alber after Haryest ofter after aftter
Soving souing souing ‘ " soering gowing gowing
Blockas 3 0.0G01 0.0001 0.0100 0 .QOGO 0.0001 0.000% .0001
K 4 0.0057n* 0.0015%*#  0.00350 00060 0.0930%* 0.0041%* 0.0020% %
I 1 0.0062%= 0.0020%*  0,0060 $.0010 0.0001 0.0054 %= 0.0056%7
Kzl 4 0.0022%*% 0.0010%* 0.0110 0.0010 0 .00530%= 0.0014%= 0.0013%#
Frror 27 0.0002 0.0001 0.0100 0.0030 0.0004 0.0001 0.0001

#% Sipgnificont ab 1 per cent level



APRESDIX 14

Analyges of varisnce for phoaphoruso content of chells, cgecds and plonts ab
differant growth stegoes -

tiean sguaores

Fhogphorus content Fhosphorus content Phosphorua contont of plonte

Source 4f of shells of geeds
90th day - 90th day 30th day  60%th dzy 90th day
aiter Horvest oftor Harveald  aftor afber after [arvest
aowing gouing ‘ gowing oouing .  gouwing

Blockas 3 Q .0065* 0.0056 00010 0.0006 0.0100%= 0.0C01 0.0001 G .0030

K 4 0.0045%*  0.0001 0.0120%% (.0057 0.0060% 0.0020%* (Q,0020%¢  0.004C%
1 0.0057=* §.G101 0.0001 0.0152 0.0030 0.0040** 0.0082 0.0030

Ixl 4 0.0056%% 0,0071 G.0059% (.01C2 0.0010 0.0010%% 0.,0020** 0.0030

Error 27 0.0002 0.0062 00017 0.0046 00026 0.0002 0.0003 0.0010

* Signifiecamb ab 5 per cent level
#+ Significant at 1 per cent level



APPENDIX 15

Anclypes of voarisnce for upbaolie of phoopkorus by gter, leaven and shells ab
different growbti scbeges

Mean agquores

Uphake of phosphorus by shem Upteke of rhosphorus by Uptcke of phosphorus
looven by shelis
Source - 4f
304h day O0th doy S0th day 30th &0th Q0th 90%h
afher after after Horveot day daay doy dey Hexveod
soring. I ing gowing alter after efter efter
: goulng  souyling gowing goving

Blocks 0.0001 04770 0.0003% 0.0008 0.0002 ©.0031 0.0140 5 «5090% 0.1270

3
- K 4 0.0054%¢ 2,4510%% 0.7400%* 0.2000%% 0.0390%® 2.1630%*  0.5450%* 3.9%50 0.2950%*
1 0.0157%% 141540  4.6000** 0.1190%% 0,0000%* 0,001%* 3.1550%# 14,3880%%  0.2040
Ex1 4 000878 1.0270%  1,48707%  0.6060°% 0,00307% 1.4920%% Q.7210%* £.5010% 0.1440

Breor 27 0000 04160 0.0027 G 0080 0.0006 0.0220 0.0070 1.4820 0.0700

% Sigonificant at 5 per cenb lewvel
#2 Qimificent ot 1 per ceoad level



APPEIDIX 16

Anolyges of vericies £op upboksz of phosphoray by oeeds end plonto abt different
growth atages ord hayvecot index of phosphorus

I-‘Iee_z:. aquareg

Uptakte of phogphorus Uptgkze of phoarborug by pioaso Hervest
by seecda index of
SJouvce 4af . phosghorug
90th dey 50th day 60th day S0th day
after . dervent after after after Harveot
Bouing gowing - poving gouing
Blocka 3 25 .048* 38.025 - 0.0003 0555 30.698 571301 0015
X 4 2,290 5011 0 L0070%# 8.568%# 21.136 4.955 0.002
I 1 4 .9506 34 .201 0.04E0%% 4 070%# 149 . 150#= 50,575 0.0004
Ex1 4 9.793 24,057 00140 0.244% 35.379 21503 0.010
Trror o7 5.622 14.374 0.0008 0.447 20,612 16.834 0007

® Slgnificant at 5 per cent level

w2 Significont abv 1 per cont level



Analysoa of varionce for potaseiwm content of ghem and leaves ab differepd

APPENDIX 17

growth otoges

loan squaores

Pobapoixm content of sten

Pobauciun conbent of leaves

Souvrce 42
30th doy 00th dey ©Q0th day 308h doy  60th day g0th day
after after eftor Haorvest aftor after after
sowing powing aouing powing oowing oowing
Dlockn 3 0.030 0.021 0.021 0006 0.038 0.00%* 0.000D4
K 4 0.072%% 0.34354%¢° (,025* 0.232n= 1.2109* O.179%# 0.0518=
1 1 0.235% QJ02%% 0.001 0 500%% 0.081 0056# 0,002
K=zl .4 0054 0.0435% 0. 136%s 0.295%* 0.075%° 0.01G6*7 0.005n*
Error &7 0,028 0.016 0.009 0.003% 0.014 0.001 0.001

% Gignificent ob 5 per cont level

#2 Sismificant at 1 por cent level



APPIFDIX 18

Anolysco of voriance for pokapoimm conbent of chello, seeds and plento ab

diffezent grovth stoges

Hean sguoxes

Potopniuwn contont of Podezgsim conbent | Potesciun content of plonbso
shelis of secads
Source ag , ; ) \
90%th doy . 90tk doy %0th day  O0th day 90th Aoy
afber Hoyvoest cfher Harveat  ofter _efteor gfter Harvecot
pouing gowing pouing sowing souing
Dlocig 3 0.004 0.0002 0,002 0,001 0.025 0.,008% (0.055 0.083
E 4 2.534%3% 0. 10T*% 0.032%2 Q0571 0.924%« 0.239%% (Q.502% 0.055
1 1 0.004 Q.001 0.330%*  (.002 0.010 0.144%* (.102 0.021
Kx1l 4 0002%¢ 0 .020"* 0.001 04003 0.049 0.019%2 0,085 0,078
Teror 27 0005 0 4003 0.001 0.001 0.024 0.002 0.057 0.045

4 Sipnificont at 5 per cont levol

ne Siemiflcont ot 1 per cent level



APRPENDIX 19

Analyges of varionce for upboke of polaspoiwm by stem, lesves and ghells atb
different grobtth shages

HMean sousres

Upbalte of potesgsiun by sten Uptake of pobessium by leaves Uptckte of pobe~
Souree as asion by shellp
N 30th  GOth 90tk doy - 30th 60th 90%h dey
day day afber Hervest doy day after 90th doy
after after sowing afper efter sowing after Harvest
gowing sowing : powing oowing sowing
Blocks 3 2420 251.460 590.524%% 48,508 0.382 203.802% 402.426%% 494.415% 216.726
X 4 T.640 « T68.212%% 176.151 157.188%43.317%  108.979% 14.503 957 .T55%% 2564120
I ] 1010 150.428  849.070%% 500,1617%0.328 119.578  123.974% 816,674*  32.480
Ex1I 4 0.570 230.568 199.716  137.053*1.198 104 .273 37 -T45 175 .029 76.762

Brroz 27 177 188442 105507 170.615 1.199 2219 24 .82 163575 94.462

® Sipgnificont e% § por cemb level
2 Gigmnificant at 1 per cent level



APPENDIX 20

Anclypes of vavionce for upbake of pobagsitvm by seedn ond plonts at different grouth stoges
end horvead imdex of potoesiwm

Heen sguares

gptsl:e of potagoivm Upteke of potoseivm by plonids ila}ivastf
by eeady rnidex ©
Sourece d4f noteasiun
g0sh doy " Z0th day  60%th day 90tk day
afhor Horveod afher pfber aftor Horyvesh
sowing gowing Sowing scwing
Dlocks . 3 6OT.590%*  OE4.151%  5.645 935,972 6793.633% 2302.729% - 0.013%*
K A 120970  T24.6T6%  8.921  1995.352%¢ 045.614 2818.127%  0.006%%
I 1 245.545  173.5% 3.819  470.570 71315572 1711.516  0.011%%
X xI 4 128.326  219.023 2.693  671.320 1722.022 671.236 0.003
trpor 27 121.267  246.305 £.208 445.333 1832.601 742,055 0,001

* Signiflcant et 5 per canb level
25 Simificont ot 1 per ceab level



APPEIDIX 21

Analyses of warisuce for protein conbenb, protein yield, oll content ond 0id
yield of seed ot hovvest and for Potal nitrogen, aveilable
phoaphorus and gvailable potessium of goll afber
haryest of the crop

Sourec

Henn saunres

af

Protein Trotein 01l 01 Tobtal Bvaileble Available

content yield conbent yield nitrogen phoorhorus  potassium

Blocks 3 0.430 1923.000  0.560% 7284.840  0.00% 12.747% . 199.033

E 4 50.750%  1143.050 17.18%  22364.460%% 0.002 54121 1902.850%*
z 1 44.370%%  5307.000* 54.360%¢  10107.950  0.004° 54455 28.900
ExI 4 8.380%*  5O7.500  2.040%% £56.960  0.007 2,477 310,150
Ereor 27 0.450 19104.700 0,190 4534.910  0.001 34399 160.811

# Significent ob 5 per cond level
¥ Gipgplficent at 1 per cent lewvel



APPEIDIX 22

Heon values of trectmento cnd their intergctioms on
height of plont on GOth doy after couing (cm)

Levels of potoseium  Rhizobiel inoculotlon

-9 Heenn
(kg B, O he ) Uninoculanted Incculated
0 76,30 T7 07 T7.02
20 75 #35 69.50 T2 .48
60 04 .04 00 .80 7512
90 84 «40 7859 01.50
120 T3 82 79.06 70444
Meon T4 .92 TOe34
SEn & 3.820
0.D.{0.,05) for conporing nicane of combinotionn = 1049563

APPHIDIE 23

HMean volues of treatoonsts and thelr interactions on
hoicht 0f plomt on 75th doy after cowing (em)

Develo of potegoium Rhiszobisl inoculaotion

-1 - Heen
| (kg K50 ha ) Uninooulotod Inocculated

0 7835 TC.45 76.40
20 75495 70416 73 .06
60 66,01 03.2% T7.12
90 80,17 79.30 82,75
120 76.15 81486 79,006
HMean 7652 7962
G2 » 3,967

C.D.(0.05) for conpnring meaons 0f coobinabions = 11.3569



APPENDIX 24

Mean volues of treatnonto and thelir intercctiono an
height of pleat on 90%h day after sowing (em)

Levolo of potegsiwm Rhigsobial inoculotion

-1 Hean
(kg I{20 ho ) Tninooulnted Inoculoted
o | 7062 78495 76467
30 76,06 70420 7515
GO 66,12 £3,51 T7.62
120 76480 £2.05 79.42
Meon 70.84 79,72
SEm & 3.608

C.D.(0.05) for comparing nocno of conbinestions = 11,080

APPEIIDIZ 25

Mean valucs of treatnonto end thely interaciions on dry
welght of leaves on 45th doy afber gowing

(g plont™ )
Lovels of potessiun Ridzoblal inoculation Mean
(5 B0 Ba™ ) Uninoeulated  Incoulated

0 14190 14460 1,330

30 1.320 1.370 14350

90 1,680 1,580 1.630

120 1.220 1.930 1.580

Moan 1.450 1,440

o Stm 2 0.196
R0, (0.05) £ comparing mecno of copbinationg = 0,575



APPTIDIX 26

Yoarn volues of trectinents and $helr intoractiong on
total phytomass production on 45th Gay efber

‘goulng { g plant 1)

Levels of potassium Rhizobial inoculatlon

ey -1 - Moon
(kg ‘520 ha *) Uninoculinted Inoculateld

0 2.925 ' 2503 2.714

30 24758 24998 2,878

) 24340 2.458 24399

g0 34408 3,358 3383

120 2,698 3,923 3,890

Meoon 54006 54059
SEn & Qe422

CD.(0.05) for conmporing meens of combinations = 1.228

APTENDIE 27

Heon volues 0f trcabnento and their Inderacticone on
abaolute growth rate boetween J0Lh and 45th doy

(g doy™ ")
Levels of potoosiunm Rhizobial Anocculation Viesn
(izg K50 119.-1) Uninooulated Inoculabed

0 0,229 0.133 0,181

30 04153 04162 .157

GO 0.110 06131 0.124

90 0.202 . 0,188 0,195

120 0.129 0.2%0 0.179

Hean 0167 10.168

Jtn ¢« 0.026

C.D. (0.05) for commaring means of combinctiuns = 0.075



APPERIDIX 20

Moan voluos of freaktnontoy cnd thelr intercotiono on orop
grovth rate bebueen I0%h ond 45tk day

(z ™% doy =%

Rhigoblal inoculnkicn

T:ovals of pobapsivm Meen
(g KEO m-‘i) Unincculated Inoculated -

0 T 10,155 5 6563 84021

30 6788 T+1883 6,968

GO 52233 5.8022 54527

g0 84983 84360 8.677

120 56900 10,045 7971

Mean  TW4%3 7062

BEx & 1.154
CeDe (0.05) for conueying neanp of coobinationsg = 3,348

APPEIDIX 29

Heen valuco of treatmonts snd their J.ntemdti.sns on
moloture perecantoge of seeds

Ingvglg of E’Otmﬁim Rhizoblal 1&00113.&%5.0{1

et ) Meon
(kg R0 ha™ ) Unincculated Incculaoted
0 G 4400 8,580 74490
30 7920 64300 7.110
60 - - 74190 7420 T+300
90 - 5 .990 7580 - 6.7%0
120 - 74260 T7.6490 T «450

Mean . 6,950 7 300

8N st 09490
GaDe (0.05) for cooparing peonp of combinations = 1.4235



APPTMIDIX 30

Hean velues of troatnonts and their .'mtaraotiom on stove@
yiold (kg ba )

Rhizobiel inoculetion

Tsvels of mtasmim HMeon

(hg K0 ha ) Unincemlated Incculntod
0 2803.,500  2083.600  2888.600
30 2007,500  2380,900  2594.200
60 2142,900  2072.900  2557.900
90 | 2595.9000 24504400  2523.100
120 | 2764.600  2027.400  2795.900
Meen | 2640.900. 27034000 |

. 8&3 x» 192,031 :
CsDe (0,05) for comparing neans of ¢ombinotiong = 550 500

APPERDIX 351

Yeon volusg of trcatucnts and their interactions on nitrogen
eontont of sten on 30th day after soulng (%)

Tevels of pataasitm Rhizobhial inocculation

(lzg Ka() ha ) Uninoculated Inoculated
0 : " 14024 1.264 1,144
30 1,050 1.038 1,044
60 1.025 140358 14032
g0 | 14063 1,035 1,049
120 " 1,013 1014 1,015

Mosn L1035 1,078

. SR > 0-004
C.Ds (0 .05) for comporing means of combinations = 04013



APURITIDIE 52

Meon values of treatiends end thelr inboractiong on nitrogen
ctntent of osenm on 60th doy after sowing (D)

Thaigobial incculaticn

Dovels of poteguium - lMeon
(5 X 0 ha B Uninoculcted Inoculabed
0 0953 04908 04930
30 0,658 0,865 0.£60
6o 0.918 1,028 0.975
90 1,128 04970 1,089
120 1,013 1,035 1,024
Mcan 0.974 0.961
SEm * 0,019

CD. (0.05) for comparing meong of combinatlons = 0,058

APPENDIX 353

tean valuco of treatnents end bthelr interactions on nitrogwn
content of ptem ot hovvest (5

. Bhizobial incculation

Ieveolo of potasaium

-d Heen
(g X,0 ha ') JUninooulated Inoculated
0 0.542 0.5€3 0555
30 0.648 0.335 0.491
60 0.520 0.413 0.367
a0 0.313 Q.75 G.5%4
120 0,330 .3%9 Q.354

Mezn 0 0431 Q.402

SEm o+ 0,041
CeD. (0.,05) for consaring neans of combinobions = 0,013




APPEIDIE 34

Mesn voluen of 4recbmentz emd thelr interactlons on nitrogon
content of leoven on 304h day aficr aowing (9

r——

Rhiszobind incoulabion

Ieveln of yoizassi.m —— bt Heong
(ke K20 no %) ainoculatod Inocnlated

o 24619 24055 2.727

50 24933 34168 3 «050

60 4042 3.228 3 .1?35 |

a0 30143 2.858 5.000

120 : - D188 24455 5.321
Moan 54085 '5.059

SEm +  (0.050

0.D. (0.05) for comparing neans of conbinctions = 0,143

APREIDIX 55

Mean values of treatmenta and thelr intorections on nitrogen
' conbend of lsaves on 90%h day afbter soving (%)

Levela of potessliun Rhizoblal inoculation

-1 ticen
(kg E0 e 7). Undnoculated Inocculsted
e 7609 2,073 1,841
%0 2,400 2591, 24496
60 2,408 24560 24438
90 24530 158 24094
120 2176 2,733 24457
Meon 2,184 2.369

Sim +  0.032
8.0, (0.05) Zor compering meand of combincticnn = 0.15%




ATPERDIX 30

Meon vaﬂ.ues of trectnents end thelr interactlonso on ni.tmgm
content of chells or 0%k day afer acving (%)

Lovels af potessma Ehizobial incoulotlon I,m

(kg K0 na” D) Uninoculated Inoculabed
0 1,548 1.430 1380
30 1,568 1,760 1.580
60 1,413 14340 1,476
120 | 14745 1,520 1673
Heaa 14506 1544 -
- SEn ot 0.028 !

© G.Ds (0.05) for cnmpaﬁng meang of combinotions o 0,061

APPIEIDIX 37

Heen volues of trectoments end thelr interastions on nitrogmn
content of gholls ab hoxvest (

Tevelo of potesotum Bhigoblel inoculction Moan
(g K 0 ha™ ) Uninocudated Inoculeted.
0 - 04484 0.603 0543
%0 | 04656 0,733 0.605
80 06525 0.658 0.603
120 0.402 0.443 0.422
Hoom ~ 0.952 0,595

Stn + 0,040 - ‘
0.0, (0.05) for comporing meene of combinations = 0.116



APPEDIZ 39

tleon velves of $yeatmento ond thelr inberactlicns on nitrogen
conkent of seedo on 90th doy efbey ooulng (43)

ipobial incoulotion

Devels of potaaalm : Meon
(g K0 ha” ) Uninoculated Inoculeted

0 64050 64500 54275
30 4.262 44950 44606
60 5 285 6 .050 5 «038
90 52225 5 «500 5 «305
120 4.985 4 «950 4538

Moon 4977 54590
Sra » 0.008

CD. (0405) for conporing neons of combinationg = 06235 -

AFPEIDIZ 39

Veon wolucg of Hreabtnentso cnd thelr intornaticns on nitzTogen
coptent of peods ob hoxveot (%)

Tovols of pobagoivm Rhizoblaol incculotion

-t lean

(g B0 ho ) - Uninoculoted Inoculeted
0 64150 6.875 0513
30 5 .228 5715 64501
60 54913 5470 5.044
90 5.500 54775 5.638
120 52500 5175 54636

- Heoon 5 -658 9,955
Sim ¢+ 0.009

CoDe (0.05) Zor comparing neng of combinations = 0,256




ATPEHNDIX 40

lMear values of btroabmentso omd tholr inbtoractions on upbalke
of nitrogen by sten at hoyvest (kg B 1)

Levelo 0f poteosiun Rhizobliel incoulabion Meen,
(g K0 B 1) Uninocnloted Inooulobed

0 6.228 6.270 64249

50 84505 5.350 6.931

60 34360 10.110 6. 745

90 5,595 64115 5 oE55

120 64243 74295 6.769

Hoan 54990 74030

SEn +  1.243
C.D,. (0.05) for compering meons of combinctions = 3,600

ALPEDIT 4%
Meon volueg of dreatnents ond $hely interachbicng on
harveot index of nitrogen

Lovelg of potasoiun Rhizobial incculation

-1 Hean
(ke K0 ha ) E’ninqcula‘aed Inoculoted
0 0.92 0491 0492
30 057 0.90 0469
60 0.91 . 0490 090
90 0.92 0490 0.91
120 | 0493 0493 0493
HMemn 0.91 0.91
sra » 0,007

C.D. €0.05) for comporing neans of combinationg = 0,021



APPHIDIZ 42

Veen valucs of troatnombo and thelr inberactions on
phosphorus contend of oten on 30%h dey after sowlng

Rhizobiel inocculctlon

Levolo of potessiun - : Moon
0 04971 0,196 0.183

20 0162 0.187 0175

6o 04196 04250 0.225

90 04168 0216 0.192

120 0205 0,176 0190

Heon : 0,180 0.205
SEn & 0,007

C.D. (005) for conporing neang of combinaticns = 0.021

APPENDIX 43

Mean volunes of treatnonts ard theolr interactlons on phogphorus
contont of sten an G0th day ofter pouing (&

Levelo of pobtasaiun Bhizobidl lnoculation

e lecn
(kg EEO ba ) Unipoculated Inoculated
v 0.901 0.10 0121
20 0.080 0.115 0.097
60 0.135 0.130 0.132
90 0,109 0.120 O0.114
120 06125 0.115 0.120

\
CoDe (0.05) for conparing neans of combinaticng = 0.010



APEITIDIX 44

Mean volueg of dreatoents and their interactions on phosphorug
content of loaves on 30th dsy efter sowing (%)

Lavelo of poteasiwm fhizoblold inoculaeticm Maon

(kg X0 he™ ) “Uninoculated Incouloted
0 . 04188 04196 04192
- 30 0.290 0s236 04263
60, 6.253 04302 0.278
g0 04501 0.3¢3 0.287
120 o 0.284 , Q293 0,208
loan : 0,263 : 04,260
Bia » 00009

4D, (0.05) £ov- eomparing maeens of combinatioms = 0,027

APPEIDIZ 45

Mooan volues of treatments end thelr interactions on phos nozue
content of leaves on 60th day sfter sowlng (3

Levols of potogsium  Rhdzoblal inoculotion

-1 Hean
(kg ;0 ba ) Uninooulated Inocculated
0 0.207 04259 0.233
30 0,179 0.222 0,200
60 - 0.256 04250 0,253
%0 0207 - 0.210 10,209
120 , . 0.202 0.204 - 0.203
Meem . 0.210 0.229 -
Bm 2 0.005

CsDe (0 -05) for conparing mesng 0f combinations = 0.016




APPINDIX. 46

Moo valuen of troabments aad thely intersctlcng an phogphorug
content of leaves on §0th doy afbter souwing (?35

Yovels of potoonim Rhizobial incenloticn

-9 lcen
(g E0 ha™ ) Uninoculoted Inceuloted
0 . 0165 0.145 0.18%
%0 0.1§6 0.182 04159
60 0+142 0.182 0.162
90 , 0.114 0.135 "0.124
120 ' 0,157 0.188 0.172
lean 0.143 C.166
Sma + 04005

C,D. €0.05) for commoring nesno of combinadions = 0015

AVPDHDEX 47

Mean waluso of 4roobnents and thelr interactions on phogphorus
content of shello on 90%h day after soulng ()

e

bagelo of potaseivm Rhizobiel inooulation

Meom,
(s B,0 bt Uninoculoted Inoculoted

0 04185 0.980 0185

50 0.156 104252 0,204

60 0174 0.257 0206

G0 0.186 0.156 0.171

120 0.254 0231 0,233

Meon k 04467 0211 |
um‘ “' 0.007

.D. (0.05) for conparing meons of combinabiong = 0.019




© APPEIDIX 49

‘Mern voluos of trcotnments and thelr interactiona on phoophorus
content of goeds on 90th dsy after cowing (%

Lavels of pa‘aaaalm Rhtzoblal inooculanbion .

Mean
(g K20 e” ) Uninoculeted Incculated
0 04364 0,311 04357
20 0,%04 0327 04315
60 04395 0569 0382
0 0.2%5 0.317 0,276
120 04355 0.%24 0.540
Meon 04330 0,329 -
SEa 2 0.021

,D. (0.05) for enmuar:mg necns of comblnotiong a 0.059

APPENDIX 49

Meoon volues of treatnents and thelr interactions on jahosphcms
content of planto on 60th doy after soulng (

Rhigoblol incoulotion

Ligvelo of potegsiunm " Mesa
(g Ro0 o™ 1) Uninoculated Inocoulated
0 , 0,140 0,165 ' 04163
%0 . G113 0,155 091?4
Go 0.163 04175 0.179
90 | 04153 04155 04954
. Hean 0,145 0.166
Sbm ¢+ O .007

.D. (0.05) for conparing meong of cambinotions = 0.018




ATPENDIZ 50

Hean volues of trectments end thelr interactions on aphom
eontent of plents on Q0th day after sowing

Levils of potegsium Rhdzobizl inceulotion

-1 Meen
(kg K50 ha ") Unineculeted Inoculsbod
0 0.460 = 0.210 04165
GO 0.190 0,193 0.191
90 0.150 =~ 0.155 0.153
120 04200 0.168 0.194
Neen 0.178 0.182
SM + 0,008

.D. (0.05) for compering nemo of combinations 0.024

AYPENDIX 51

Moon walues of treatnmsnto and tholr lnteractlong on uptaLe
of phogphiorus by sten on 30th doy aefier sowing (kg ha™ )

Leveln of pofl}aaslwn Rhizobial incevlichicn Mean
(kg K0 ha ) Uninooulebed Inoculobed

0 0.172 0196 0183

30 04153 0.208 0.180

60 0217 0.250 0,234

90 0,130 0.240 0.185

120 0.258 0.214 0.226

Yeon o.482 - o0.221 |
SEn # 04006

¢.D. (0,05) for comporing meons of combinabiong = 0.019



ATPTIIE 52
Merm velucs of tyeatments ond their imteractions on uptzi:e
of pnasmezms by ﬂtml on 60th aa_; afhor aowing (kg he 1y

Levelo of ncmssium fhizoblal inoccnletion Mean' ‘
(i B0 B2™") Uninooulated Inoculated
0 24125 1,892 2,008
%0 1567 - 2.413 1,990
60 54154 2,696 2.925
g0 45111 2,312 34211
120 2.324 2265 24305
Meen 2,856 24319 -

0.D. (0.05) for comporing mesng of combinatlons = 04936

APPINDIX 53

Meen velues of treetnents and their interactiong on uptake
o2 phosphorug by stem on §0%h doy afber sowing (kg ha Y

Lavels of m&assim Ralzobiel inoculstien Mecn
(15 £20 b } Unincgulated Inoculated
o 1.272 . 14295 1.284
%0 1.068 24053 £.0061
60 1.075 2,262 1079
a0 1.609 2,105 - 2057
120 1.632 t.012 B Wi
Hemn 14451 24129 '
SEm & 0,020

CD. (0.05) for comporing neana of combinabicng = 0,076



APPEIDIX 54

Mean valueo of ireatuents and thélr interaatwns on upwse
of phoprhorus by stem at harvest (kg ha )

Lerolo of m’nams&.m Ehlzobicld incculetion

Heem
(g 2,0 ha™T) Uninoculoted Inoculated
0 09665 0:961 0-814- )
39 14395 0.355 04875 .
60 0355 04649 0,502 .
90 04643 0.523 04583
120 , 0749 04776 0.762
. Yean ) . 0-763 0.052
S+ 0,045

.D.. (0405) for oom}aring necng of combinctions = 04131

APPRIDIX ©5

_,Hﬁem veluos of freatvents and $heir lnteractions on uptake
o.f.' hosphorea by leaves on S0th day after sowing {kg ha” )

Lievels of potasai.ma Ebizobial 9-!100‘!11&135.0&

Hoan,
(g B0 Ba” ) Uninconloted Inooulebed '
0 0.205 0,267 = 0:236
50 04323 (4330 04331
&0 04357 0564 04361
%0 04204 Q.543 0303
20 054 0420 . 0427
o o 0&31? : 04340
E‘” 0
- onp ¢ 04011

| 034
R - = nq of combingbions = 003
| QuRguEtag S |




. APPENDIX 56.

Heon volues of freatmients and thely inberdetions on uz}tal:e
of phosphorus by leuaves on 60tk doy after poving (kg ha'i)

Tevelo of potapsimm  Rhlsobial inoculabicn

- -3 Maoon
. (kg K20 ho ) Uninoculated Inocculeted

0 .804 2,537 2,570

30 : 2,260 3,299 2.779
50 2271 3 o502 %317
90 : 3.927 2,762 24255
120 27752 2.713 2.722
Heen 3199 2.898
otm + 0,074

.3, (0.05) for compering neang of combinations = 0,215

AZYERUIE 57

Meoen volues of trveatoento and thelr intorsetiong on uptale
of phoophorus by loaves on S0th dey afier souing (kg he;'1)

Tevels of posasolum  DRhiszoblel incculstlon

ooy Mean
(g X0 ba ) Unpdnceuletod Incculated
0 14303 1,076 1.190
30 0,805 2.225 1515
60 1.028 1.622 14325
90 0,950 14464 1.007
120 1.518 2.026 1.672

Heon 1.001 1.622

G.Ds (0405) for comporing feens of conblhationg = 0,124



APPENDIX 58

Mean wolues 02 treatnents end thelr iaterncbions on uptske
vhosphorus by chello on 90th dsy ofter sovwing (kg ha'."')

Lovelo of potasciunm Rhizeobial moculats.oa

(58 K0 B™) Granoeniobel Inooulated Homn
0 2.570 24465 2,518
2 2,055 5,508 %230
60 2 463 3138 2,600
90 3-158 5. )0 3'209
120 3,523 5.41% 44218
Meem

2713 3.915

SE3 3 04610
CeDs (0.05) for comporing means cf combinchions = 1,773

AYERDIX 69

Memn valuen of tmeotnents and thelr intercctions on totold
uptolze of phogphorus by plan’aa on th day efter aw.tng

)
Levela of po‘baaai.mn Rhizoblal inoculatien o
can
(i £50 ha ) Uninoculoted Imcouloted

0 0.3716 . 0.63 ' 0.419
%0 - 0,476 0.546 0511
60 | 0574 0.614 0.594
20 04334 0.583 0.483
120 0.672 0.634 04653

SBa & 0.0%4

CoDs (0405) for comparing meens of conbincstions e 0,040



APPINDIE 6O

Mean velues of treatnante cad thelr inkcractlions on wtj,al
uptuke of phoaphorus by planta. an GOth Qoy after . |

gsoulng (kg ha™
Tevelo of potasciun Joizoblel ofmoouletion Moan

(g EQO na V) Caincouleted Incenletad
0 4955 - 4230 4578

30 3830 54763 4,768

60 , 72425 64055 6.740

90 ' 8,640 ' 5.100 . 6 vDT0

120 5 4060 5«00 54030

Maan 5256 5216

E}'n 2 04335
.D. {0.05) for compering means of combinablong = 0.970

APPERTEX 51

Mosn voluca of tvoatmends end Sholr intoracticus o patauaium
contant Of gten on 60th ae.,f alter aoving (%)

Tovels of gcbaaaim Bhigobiol, inoculation Moan
(g 30 Da 1 Tninocudoded Inoculsbed
0 R R 1,950 1.883
30 24200 84250 24125
% 24350 24275 2,313
" Mean _ 2,098 24233 o
Sﬁ}m hd 0.06%

CeDa (0405) for somparing meanp of combinotions o 04101



APFENDIX 02

Meann volucs of trestnento and tholr intoractl ons on potogalum
content of obtem on 90th dey after powing ()

Levole of potcoslunm Rhlsobial incculotion

w Mo
(leg X530 ba ) Uninoculated Incoulated

0 1.375 14325 14350

%0 14375 1.525 14450

60 1.600 1.295 1.413

90 1.149 1.475 1.311

120 1.350 1.350 1.350

Meon 1,370 1,360
SEn + 0,047

CD. (0.05) for compsring mecng of combinntions = 0.130

APPETDIX 63

HMeoon volues of treatnontn and thelr interactions on potogsiun
content of stem ab hervest (9)

Leveoln of potansium Rhizobial lnoculation

-1 Heoon
(3 KEO ho ) Uninoculated Inoculoied

0 - 0.525 0.600 0.50%

30 Q.600 0.003 0.601

60 04850 0800 0,875

S0 0.500 0 «400 0450

120 0350 1200 0.7

e 0,565 0.741
S+ 0.027

CJD. (0.05) for comporing moans of combinationg = 0.0€0




APPEIDIX 064

Heem values of treatmenbo ond thelr intercotions on _ﬁotaaalm
content of leavos on 30th day after sowing (%)

Lovels of potegoium Rhizobiol inoculation

} - Heen
(g 50 2 ) Uninoculated Incoulated

0 24000 1.675 1,633

3 2.600 24685 2.613

GO 54003 24750 2.876

90 2.625 2.603 2.614

120 2,485 24550 2.483

Meen 24551 2-44'1

C.De (0.05) for comparing means of comblnations s 0,169

APPENDIX 65

Meon values of treetuends end thelr Snteractions on potosciog
content of leoves on 60%h doy aftor sowing (%)

TLevolo of poteastun Bhizoblal incculation Yoo
(g E0 12 ) Uninoculoted Indculated |
0 2,050 24050 . 2,050
0 2175 2,200 2,188
60 2325 2,325 2.3?5
90 2,025 2,475 24100
320 - 14925 2,125 24025
Hean - 2'100 201?5
- Bmn 2 0 014

' GuDo (0405) for eonporing meons of combinationa = 0,041



APPEIDIX 06

Moem wolnes of trochinombts end thelr inberactlong en Snotassium
contant of leoves on 90th day aftcr sowing (9

Lovolo of potogoiuvm Rhizobinl inoccnlation

-1 tem
(kg Kx0 he ) Uninocculated Inocculated
0 1550 1.525 1.538
30 1,600 14625 " 4.013
GO ' 1,750 1.750 1.750
80 1.578 1,578 1,628
MMean 1528 1.616
SEm »  0.016

C.D, (0.08) for couporing peono of combinations s 0.054

APPEIDLE 67

Vean valueo of treatnicnte and tholr inderootiong on potapeiun
oontent of shells on 90th day after cowing (9

Loyels of pobtasoiym Bhizobial inoculation

”1 ¥ieon
(ko Ex0 bha ) Uninoounlated Inocculated

O 0.900 1.185 1.013

=0 2,250 2.225 2228

60 . 2,300 2,400 2,350

1516 S 2.150 1.900 2025

120 2.125 2.175 2.150

Hean 1.045 1965
S 4+ 04035

CoDa (0.05) for compering neans of combincticns = 0,105



APPEIDIX 68

Maoan veluss of treatuents and thelr intersotions on potaasmn
content of chells at }mmeat» (3 . :

Meon

Lovoels of pouaessm Rhizobiel mmmumn _
(O Kao ™ ) : Uninosulated Inoculated

0 1.725 1.600 14663

30 2,075 24025 24050

) 2.000 1,975 1.988

a0 %700 1.850 1775

120 44850 '1.850 1.850

Sm:_ 00026 '
¢.D. (0.05) for comporing mems of ocmbinatiocns = 0,076

APPENDIX GO

Hean valucas of trastnonts and their interactions on potesaitn
contend of plends on 60th doy afber sowing (%

Leveln of potassitm Rhizoblel inoculation Moan

(kg Ez0 ha” ) Uninoculated Inoculated

0 4 .860 5048 1504
30 2,040 2,150 - 2,115
60 24330 24553 © D339
90 " 2478 ' 2,270 - 2,224
120 14853 2.120 © 14966

Moon Czs2 0 2472 .
SEm + 0.022

0. (0.05) for compering means of combinationg = 0.064



APPETEL 70

Meon valuen of trecboonts cnd thelr interactions on uphcke
! of potasoiun by sten ab horvest (kg 1:3"1)

Tiovels of potagoium Rhizobied inoculation

”1 HMoon
Az KBO ha ') Uninoculahed Inosuiojed

0 5 .580 6.630 6.3505

S50 T 973 9,590 63.931_

€0 _ 9,570 22,030 15 004

90 8.0%5 16.323 9,620

120 0718 25 885 16.300

Moan : T-8357 14,951
8fm + 1.644

¢.D. (0.05) for oomparing weanp of combinations = §.772

ARPERDIE T

Vieen valuea of treotmenbte end thelr Inberoctiong on probein
content of soed at howvess ()

HBhigobhial inoculntion

Levels af potcamim Meon
(ke Kao he ) Uninoculated Inecculajed

0 38435 42985 . 4&710

30 52,075 30.088 G54 « 261

60 30952 36,095 364523

g0 ) 54 o360 26,090 354235

120 24 .580 36096 95 258

Homm : 35 « 304 37471
SEa 2 0a335

.. (0.05) for comparing meme of oombinsbions = 0,968



Menn volucs of ﬁre&tmmm and their ivtersctions an on.
contend of soolds st harvesat ()]

#
l|

Lovels of pﬂmamm

Phigoblel iﬂﬁmﬂ&t&@m

(isg X,0 ha™)) ‘Toinoenlated Incoulobed
0 204310 18,500 19:410
30 234160 20,660 21,910
60 24 4660 204750 224700
50 21,750 £0.540 21,140
120 24,220 22,000 23,110
Hoen 22 6520 . £0.490 o
3351 "‘ 5213

CaDs (04,057 for cam;:wmng moons of combinations = 0.632

i
!
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ABSIRACT

o lm ezpe:einon"a uon conducted ab the Iqstructional
Parm atteched to the Colloge of Horticulturc, Vellasild:ara,
durdng July to September 1980, to 'ntudy the effect_df |
. levels of potessiun and rhigobinl cvlbure J.noculatic;n o
the grouth, yield and quellty of soybeon (Elyoine mazx (D.)
lerplll).

Tho invesgtigotion was Yeken up with tho objective
of arriving ab the potasoiunm yregquirenent of (he crop, to
evaluate the effect of rilzoblol inoéulatien and to otudy
tho posgoible interaction offects between them.

The exporiment wao 1ald out in randomiced bloek

desizn with ten trectnent combinations end four replications.
. ‘i’he gtedy revecled that, in gencrel, applicd potoapoimm
andd inoaulatlaz;. did not olgnificontly affecet any of the
goouth charactors cnd yiold ottributes in the sondy olay
logn poils of Vellanlkkova, Zhe seod yield and siover
yicld o2lso yomoined wmoffeotod by levels of potessiun and
tnoculotion.. | |

Irotoin content of seed wes significantly influencoed
by potaseiun and the highost value of 40.71 per cent weo
recorded in- the control plot,. The effeot of inoculation
on protein content of geed was slgnificont end the imoculaoted
plot gavé the hiphest conbent of 37.47 por cent. Intercction
effeot won eigaificont and O kg K0 ba™! clong with



inoculation recorded the highest protein contents, Proteln
yicli wes morkedly inflnenced by inocculation end thoe
inocwlotod plot roglotered the bhigheot yleld of 820.60 kg
nel, 011 content of peedn wao olgnificantly infinenced
by applied potosolun end dnoculasion, The highest oil
conbento of 23.17 end 22.62 per cent werc recoxded by
120 kg K0 22! o the wninoculated treatments respestivoly.
Interaction effect on 0l content wos slgnificent and GO 'kg
K,0 ha”! without inoculation veglotered the highest obl
content of 24.66 per cent. Oil yield was significently
1nfinenced by levols of potassiun and 60 kg K0 ha™°
rocorded the bighest oil yield of 510.15 kg he 1,

20tel nitrogen cantent of the coll afber the
exporinont vos oignificantly hsgher in the inocculated plob.
Hone of the trestnents under gtudy could influence the
avellable phosphorus shtatug of ‘$ho 8031 efter the gxperiment .
Avellable potesspium gtotus 0f the poll ofter the exporimend
veg influenced by levels of potcssium end 90 kg K0 o™t
gove toe higheob conbanb. ‘





