
COM PARATIVE PERFORMANCE OF SOYBEAN 

Iflli.in* «,„x (L,) Merrill) VARIETIES

BY
FUSHPAKUMARI, R.

THESIS
S u b m i t t e d  sn p a r t i a l  f u l f i l m e n t  o f  t he  r e q u i r e m e n t  

f o r  t h e  d e g r e e  o f

iJlastrr of i k i f t u r  in 3 g ; n c u U t u r
F a c u l t x  o f  A g r i c u l t u r e  

K e r a l a  A g r i c u l t u r a l  I m \ e r s i t >

D e p a r t m e n t  of  A g r o n o m y  

C O L L K G h  O F  H O R T K T L I T R f c  

V e l l a n i k k a r a  - F r i c h u r

K 1:R A 1 % - INDIA
1̂ 81



PBCLA,iAfIGi:

I hereby declare that this the©!© entitled
"Comparative pevfovuanoe of soybean (Ply cine aax (L.) 
Uerrill) varieties0 is a bonafide record of reaeorcii work 
done by oe during tlie course of research and that the 
thesis has not previously formed the basis for the award 
to me of any deuroQ, diploma* aaoociatesidp* fellowship 
or other similar title* of any other University or Society.

VellaniLdaara*
October*



cismncAus

Certified that this thesis entitled 
"Coaijaro-fcive r>erforoimce of soybean (Glycine max (u.) 
i.orrill) varieties" is a record of research work 
done independently by . ioo* i dahTXikumri, under 
my guidance and supervision and that it has not 
previously farmed the basis for the award of any 
degree» fellowship or aosodatooidp to her*

jU-. L-̂ r

Yellsnikkora* (Dr* H* VIIQ,AI.An ITAIIi)
Cfcairuen*

ic to a, Advisory CommitteeHood of the Department of 
Agronomy



et the underoi-jned , ueubero of the Advisory 
Oomittee of .das* itu&xiolttxaavl9 a candidate for the 
Decree of ".aster of Science in 'jri culture with acyor 
in Agronoay, ajroe that the thesis entitled ’’CoQ.ciraiiive 
perform ice of soybean (Glycine oax (I».) . orri 11) varieties" 
uay bo submitted by Moo. 2uohpalruuari» 2. in inertial 
fulfiluont of the reqnira^ento for the dojrco*

U 11 tf

(Dr. »U VXKHA2A2 TIM2.) Chairoon \dvi3Q<ry Couaittee

(Dr.2. bpJjAKPj mm a 21 L1.AI) 
Meober

(Dr* V. * 3A3lD,.iA2) 
iiveaber

Genber



A m m s m G m i m

It io ploaaant duty to oxprooo ly profound 
(>rati.tudQ end deep sense of Indebtedness to Dxvl.
Tikroxian Hair* Associate Professor g M  Hoad of the Desert- 
aont of A/jroncqy, for M e  sincere ^lidance, critical 
>&■& ;30ticcis sal constant encouragement eus CMirc.cei of t M  
advisory oopnittoo* during tlia whole course of thio 
invos tignti on.

I ch.: grateful to the nc&iboro of the advisory 
ccoaittee, Dr.XhBalahri-iiiici Filial* Professor m d  Heed of 
tlxe Separtsaent of Agroi.«2teorQlogy, Dr .V •£* suidhar * I’rofeooor 
of .^graaopy» Oocoaad Area Reooareh Centre and Dr.A.I .Joso, 
Acooointe Professor and Head of the Departs: wait of O.xil 
Acicnec and Apicaltural Chaui etry for their inspiring 
suggestions and keen Interest shown throughout the course 
of M o  study»

I as thankful to Url«f.V.hrsbMMgRm, Aaooeiate 
frofcooor of Agricultural Statistics for the helps rendereu
in the l;y .t of tl*o ox^rlxieat ;.nu analysis of tha data.

I reuaribor with thanks, the help rendered to Lie 
by drl.h.Abtiul salau, Anoiaumt Professor of Agronoyy by
wny of hi:- oust, ir.ee: interest In the study and creative 
critic!an,

It is pleasure to aeknowlesge tiie efforts of 
Sri..-•K.^sokun, *soiatant Profeoeor of Agronouy oau 
n.V.K.GfJimithia, 'onlatent Professor of Agricultural



Statistics, who have shown active interest in thic 
study and have Mvea ao voJtuable ougjestiaus*

A word of gratitude is expressed to all oy 
oollea&uco mid student friend a* who hove out in a 
lioljiwy; hand, and whose efforts are, needless to say, 
beyond the linito of verbal acknowledgement •

1 express ny thanks to 3r.i .C.-.lvajsuoxi Bair, 
Director of Sooaoreh* ICerola Agricultural University, 
rrsd to Dr*2 *G#Gaielcrisbiian, Associate Dean i/o, 
College of Horticulture* for A*rovidin£ neceooary faci
lities for the conduct of this ex^criuont.

Ulic award of Heooerch fellowship by the Kerala 
Agricultural University is gratefully acknowledged.



C0CTTKJT3

I .

II.

III.

17.

7 .

VI.

il£&

▼ r fr*n- •> atv? - i" 1i. ' hi iV * ' .< \4±. i. ■ h. - • • • I

invrs; or' LumiAfHiG ... 3

2iA22-lAJ»n A*T! MVTtI;.B.1- ... 21

,j » • * y I

m-xnsmr-r ... 97

sxamGi ... 1 06

irpu: un ::r> ... i - xi

AJ9Wma:7] ... 1 - 2 9



I. kechonioal composition and chemical properties of 
soil.

2* oather data (weekly average) for the firot oeason 
(June to October 19TO).

3. bather data (weekly average) for the second season 
(October 1900 to January 1901),

4. Height of plant and number of breaches per fLant atdifferent growth stages of coy bean varieties in tne
two seasons#

5. Total number of modules per plant at different growth
stages of soybean varieties in the two seasons.

6# "umber of effective nodules and weight of nodules per
plant at different growth stages of soybean varieties
in the two seasons#

7# Total phytooaso production per plant of soybean 
varieties in the two seasons#

u. leaf area index end not assimilation rate of aoybooa 
varieties in the two seas cans#

9# "umber of day’s to flowering and number of days :<o
oaturity of ooyboan varieties in the b..o seasons.

10. rm&ar of bearing nodes per plant, number of pods jor 
bearing node, number of seals per 'pod and 1000-seed 
uoijvfc of soybean varieties in the two seasons#

II. ruuber of podo par plant, weight of podo par plant,
shelling percent ago and number of seeds per plant of 
soybean varieties in the two seasons•

12. deed yield, stover yield and harvest index of soybean 
varieties in the two seasons.

12(a) Simple linear correlation coefficient of yield per 
plant with different quantitative characters.

12(b) Correlation matrix of number of pods m ? bearing node 
end number of bearing nodes ^er plant and seed wci, nt 
per plant.



T T ' /V* A f*T T**Vhi V ; i> VA 4. iVuli }.M

13. nitrogen. content of ston at different growth stages 
of oo„ boon varieties in the two oeoooiiu*

14. Itrogcsa content of loaves at different growth stages 
of ooybeon varieties in the two seasons*

13. nitrogen content of pods* shells and seeds of soybean 
varieties in the two seasons.

1b* fitrogon uptake by oieu at different growth stages 
of soybean varieties in the two seasons*

17. nitrogen upteko by leaves at different growth otagos of 
soybean varieties in the two seasons.

1.*j. "itrogon uxjtako by pods, shells end seed a of soybean 
varieties in the two arsons.

1f. 2otal nitrogen uptake by plants at different growth 
stagoo of soybean varieties in the two seasons.

20. hoouhorus content of otou at different growth stages 
of ooyboan varieties in the two seasons*

21* hoophocruo content of leaves at different growth 
stages of soybean varieties in the two seasons*

22. Phosphorus content of pjods* shells and seeds of soybean
varieties in the two seasons#

23. hosphorua uptake by a ten at different growth otagos of 
soybean varieties in the two ooaoono*

24. -hoophorus uptake by leaves at different growth utagcs
of soybean varieties in the two seasons*

23. /hosphoras uptake by pods* shells and soodo of soybean
varieties in the two seasons*

2b. fotal phosphorus uptake by plants at different growth 
stages of soybean varieties in the two seasons.

27. . otosoiuiii content of atom at different growth stages
of soybean varieties in the two seasons*

20# i'otaeaiuti content of leaves at different growth stages
of soybean varieties in the two seasons*



VI- .kAoUi

29. xotasoiisa content of pods, sheila and oooda of soybean 
varieties In the two seasons.

30. -•otasaiiaa uptake op ston at different growth ota;os 
of soybean varieties in the two seasons#

31. otaosiuL. uptake by leaves at different jeowth stores 
of soybean varieties in the two seasons,

32. rOtasoiuLi uptake by pods, ohollo and seeds of soybean 
varieties in the two seasons.

3 3 . -otaeeimi uptake by plants at different growth stages 
o f  soybean varieties in the two seasons.

34. .-rotein oontent, protein ,,leld, oil content and oil 
yield of soybean varieties in the two seasons.

<01



List Of FIGTJH233
1 • i’Gather flats for the period from June 1‘9d0 to 

January 19 8I.
2 . Layout plan
5. Varietal variation on total drymatter production 

por ;>1 rat at harvest.
4. Veriotul variation. an ntaabor of yode per booxinc node.
3 n Varietal -variation an nunbor of oe.slo per .̂ou,
6. Varietal variation on nuabcr of pode per plant.
7. Varietal variation on weight of pods nor pleat •
o. Vnriotal variation on number of aeeda por plant.
9. Varietal variation on Bead yield.
10. Varietal variation on atovar yield,
11. Vnriotal variation on total nitrogen uatolce by

plants at harvest.
12. Varietal variation on total ohoophoru., uptake by 

plant a at harvest*
13. Varietal variation on total gotaaeUn u take by 

plants at harvest •
14. Varietal variation an protein content of soybean 

oeads.
19. Varietal variation on protein yield.
16# Varietal variation on oil content of ..oybeon seeds.
17. VarieVl variation on oil yield*



INTRODUCTION



rrf^omcTion

Soybean io conoidored to bo an important source 
of edible plant protoin and vegetable oil in many countrios, 
especially oc it contains about 40 per eont . rotoin mad 
20 per coat oil, Though it bed been accepted for largo scale 
cultivation in Bony countries and though uttaupto were node 
to introduce thio cro_ into India since long, its cultivation 
had not ao far boon taken up on a large scale in India.
The main reaoono for the poop oeoopthnoo of ..oybean ao a 
oooaarcially important crop in this country ore considered 
to be the poor consumer acceptability of the crop produce 
and the nonavailability of suitable varieties mid production 
technology, To get over these difficulties, large scale 
esc riacnt .1 worn m e  done in eevorcl research centres In 
India os part of the All India Coordinated Soybean I. grove- 
dant Project from the 19bO*o. In a aiuilar work done at the 
XAH'I Sub Camtre, Coimbatore with the primary objective of 
selecting vnrietios suitable for South India, a large 
germplasm material of over 1QQG ty.es were screened. This 
work indicated that several varieties come up well in South 
Indian conditions end about 25 varieties were found to be 
moat promising. The parfaraonoe of these varieties vasu 
tested at the Collage of Horticulture for three yeem since
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1976. This initial Qoroening work indicated wide 
difference in the performance of these soybocn varieties 
bo S#.: within a ooaoon and also between oouoono. With a 
view to study the performance of the initially screened 
superior varieties further In relctively large pLots» tlw) 
present investigation woo takon up. There were 13 varieties 
inelGdou in thio triol during the first soaocxi (June to 
October) and 14 in the second season (October to January) •

The primary'objoatIves of the study were 
(1) to study the ocrfon -nrioo of soybean vnrietioa and to 

select superior varieties suited to Kerala.

(;;) to study the coix orative î erfortianoe of the varieties 
in the south went and north east ejaooan seasons of 
Kerala.

(3) To study the nutrient uytvkQ pattern of the variables.



REVIEW OF LITERATURE



cm  'v op u  :

Yield potential io oonaldoreu to be tiie ,-oot 
important jaratfetor for tiio selection of a crop variety, 
fowaver this diameter io tno end result of tnu inter- 
action of a nuLibar of other# often interrelated characters.
ide variations in tiie seed yield and eooociated 

c&aroctera In soybean vsrietieo have boon reported by ..aany 
workers. A brief review of the voxfe done on the perfor- 
~,mee of different varieties of soybean in India and abroad 
ie ,iven below •

I • ^-rowth characters
a , Tarietol oou^jariooa on growth characters
(a) / lei Jit of plant

daw and ^anon (1971) reported that plant iioijit 
varied fron 12.G eo to 4y.G on in their utudg with 37 
soybean croltivaro at Ooiubatore. Jhe oane authors in 
tj7u observed variations in hsijbt (13.oG to e7.73 ouj 
oronj pi ooybecci cultivoro tooted at the saw© centre, 
blgnificmt differences in ^iant hei.Jht of soybean, 
varieties under tho uano maturity gyemp was re.,.orted by 
".oorui (1979). din.fi and froaed OpYw) reported oi.yii- 
fioant varietal variation in ylant hoi Jit a^oa, seven, 
soybean varieties tooted and lie oboervod tuat tiie ..xrd,.;ou 
kei.Jit woo recordea Oj the variety 'C 33c24* which was at
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with - o320'o9 but au.ieriar to all other varietioo 
viu.# f 7034* C 3yu21t ’"-C 14437* Improved elican and 
Ira. Giuilar significant varietal variation in plant 
height ware reported by Icajae^ciaartm et ol.t and
ilioli, 1y =1.

Veoraswaiay and hatisiaauaLsr (1b73)* ^ooca et al. 
(lw7‘»  cuad '• ̂ ooefoharon et al. (13u >)» observed „-oeitivo 
correlation between plait hoi ..ht at maturity and seed v:ield 
plant • lont height at firot flower aathaoio woo signi
ficantly correlated with yield (AV.:DCt I97d). ’-archer 

reported that tall vorietieo like Voda* du^iter,
I a. roved t oliean, Oolonbus aad Calland were the iiigheet 
yieldera.

Giliali (1 -j.A) in a field experinoni found that in 
the early growth stages plant height was related to seed 
size.

'•■o -ositive correlation between plant noigut end 
grain jiold wao oboerved oy Oho-udhory et al. (ty?7).
(b) r.uabsr of bronclies

.atel ot ol. (1 j‘(o) observed that the nmibur of 
bronchos and leaves plant*^ were higher in late maturing 
oultivare mid they were the iiighest yieldero also. nayo 
(1377) reported eignifleant variation in nuuber of bruocucs 
plant oaong three soy boon cultivaro tooted, a I,.alar 
significant varietal variation in number of branches plant



i.-ao reported bj Singh end : raaad (V/ib). ?hey aloo
-1observed tliot the number of toronciios _ lent woo a; aicwo

(G,.>>) In the variety 'T! 39o21 which woo atjnifieoatly
onv.rior to r 14437 and 3ragg# but on or with ail other
variotioo touted via*# X' 7034# 0 0323bf € 39624 and
I s.,graved .oilcan, iut cajaooU'jaron ot cl# (1_n.O) did not
ebeurve any aijaifioaat difference in nuaber of bronchos
per plant caoag the uO variation tented#

Ohajouidin ana M u a n  (107-) observed ^ouibive
-1correlation between nuuber of brandies plant and weight

of oeod mlasit in cultivoro drag..,, .. ichett 71 and weo >a .,
'-rXoer of urer^heu ohcucd .oaitive correlation with dotyo

•1to flo'werino# sur.bor of pode plant and seed yield t negative
-1correlation with 100 used weight and nm-ber of aoodo p-od 

( ■ajao<i:iiarfjn ot al## '■-))•
(c) "'unber a m  weight of nodules per plant

oios (1049) reported genetic differenced in 
modulation of ooybean linoa# ober ot al# (1371) obooivod
that in i.dxed "ihlaoblqu ja^anicun ..oimlatiauu# tho 
competitive ability of atrcina in fort-lag nodules ia 
5nf Iv-onccd by tin: boot genotype# planting date# ten^an-.o-j^Q  

and their rolativ..- nuuepiool otrength#
(d) >rowth anal„, oio

According; to ' eber et al. (1,wo) end du&tery 
ocybGaas did uot ca*i i  I on ostium- leaf area index#

CM



henusy mid :eber (ty71a) oboerved variation la cro^
«M>0 4» 1Growth rate ranGin^; frou o.u to 14 *o jq day in soybean 

varieties,
Accordiix.; to 3id.bleo ot al* (1y?3)* cuitivare 

differed in yhotoaynthesio Indo-adeiitly of leaf area 
index, fiuari ct al* (1oY7) observed iX>aitive correlation

tm 1between. Ih! and yield jlunt •
Vo relaticmaidy between loaf area and seed yield 

was reported by HAOC, 1 jYu. Jontos Piliio et al, (ly/w) 
also observed oiuilar results* Yhe sane authors ajoin 
observed varietal differences In the leaf area index (h'l) 
and net osoiuilation rate (“Ah)* Yhe varieties i ol 
selection C and fol selection 5 exhibited the highest leaf 
area indices on OOfeh day and the values were 4.70 and 4,20 
rea actively. but rdohcst ?,A-. was noticed on 20th day in 
■ ol selection b and on >4til day in el selection j and 
the I‘?. : decreased to soro at 76th day after euerbeaee in 
both the oases*

enchuliov ot cl, (1 job) revert al that one late
O W1oultivar ir *'T T iT -1 nod a Loxinm leaf area of ,X)f 400 tr na

-OrA , of 1,70 o a*id seed yield of 0.U2 t ha • iosyeetivo 
valueo for cuiotiier Into oultivar, *KouooD.oIka* were 7a*-~uu 
l7" ha"^t 2,4a g u*^ end 1,73 t ba*"̂  and for a Lid late 
aultivar were 72#700 if* iia~1, 2*09 «y m"2 and 1,,,3 t na*1,1 •
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Co) Dry letter ^roduction
borat and dbatcber (1931) observed tbat tiie increase 

in dry ucijbt of soybean woo slow during initial stages of 
cjrowtii and rapid thereafter* Vegetative »yrowtu of 
soybean. ceaccu uitii the eonueneei.ent of need development 
(houell, 19 0 3), Drayer et al* (1<j69) observed significant 
diffcrc21.ce in the phot os^nthe tic ability of soy boar* varieties, 
lie rate of yhotosynthaain for seedling of 30 varieties

mmO —1of soybean renyed fror, 12 ;rj of 0Uo dn br in .-.attorson
—o  .1fcc i.iu g:’- da hr in &Lohlsnd at eatorated lijp.itcd

intensity (Curtio ot al*t 1y6<J). ?he liijl-.aot vor.t etal 
difference in photosynthesis oboervoci by Jeffers rand

«*2 »i■ -iiibieo (196.0 an0 c& CO,, dn hr uiiile haaoeri (1972)
ra-ortod differences u_Oo 2 c n iir in soybean
cultIvors#

Aoliley (1-//7) noticed positive correlation between 
ap.jorent riiotooynt&etie rates of loaf canopicc and vield# 
in a study irrvclvinti tiiroc soybean arjltivnro, significant 
varietal difference in dry uatter yield woe re,.. rted by 
fry ant et al* (t/A,-j • According to Johnson and . .ayor (1w7w)* 
the above ground yield woo -ooitively correlated with aoed 
yield.
(f> "mibor of da. a to flowering

' nubez* of days rorn&red for first flowering in 
soybean voriotioo ranged frou 27 *v. to bu#b da>^ and for 
79 jcr ■•'•cat flo,/eriiy: t-.-o nrij-e woo 2..-#9 to 3^.7 days
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(Kgw and kcnon, 1971)# "21aoy had cleasifled the varieties
k yji21, 1 i:y.r ovod elican and .TVdO-IS no early Liaturing. 
iiS) days to maturity

.Kay and konon (1971) observed a varietal variation 
of 70*3 to 12u.7 dayo for maturity# among 37 soybean 
vjirietleo taotod under Coimbatore condition (11V,). ?iie 
varieties "C 39<-«24# C 39o21# Xtevio# Improved « oilers,
. .onetta, and kra.y took 91,3#  4*9, -1.7# b.6, 7 .3 and
72.2 days reooocttvely, for maturity* In another varietal 
trial involving 31 variailoa# tiie gsg.g autiicro in 197i, 
oboervotl a varietal variation of .X‘*17 to 10y.7«3 k y o  for 
uaturity. 'daxcrn and undo? (1o7D oloo reported varietal 
difforoncc in the cj&turity of 16 soybean varlctie-j at 
ant: *a, jar,
(i) "m:i>er of nodeo per float

Kay and -anon Oo71) reported that the number of 
nodoo .per plant varied fron 6,<i to 17*4 anong 37 soybean 
varieties tested and tiie varieties KC 39oOO and C 7034 
recorded tiie hlgzieat values. In another trial involving 
31 genotypes the eatie authors in 19?o cocfim:*) tiie 
superiority of the above varieties with respect to this 
character.

Kiwori ot al. (1977) reported that the number of 
nodes re&ctiaod aii~oob the sane in all the varieties studied 
oxoept in eultivnro ,-b-1 and hennas.



. ôaacriol of foots on jjrowtli cliarootoro
In jenoral, Lid aeaoon oouinj juvo tailor ylanto

oot.v.€L.'ofi to early end lata oowinj -̂ aoo ( eioo ct al.t 1y£ji
Dior and Garttar, 1ldU4| lartui&;, 1yj4| Idol, and
’offal, 1fG1).

Gyth C1jG-.) oboorvod an iaoroaoc in xdLont iioijj.it,
node iruabcr, intemo&e lon̂ -th, dcyo to floooriri.; and days
to maturity oiion day lojjtli is olicn^ai frou •. to 1t> iionro.
il,jcu. (ItYu) rcy-orted that whan day iQij^tn io inoreaood
by .iolf-on hour, inc nuuber of doyo to flower a m  dtya to
untarity aero aloo increased,

Goisaator and Jobeiiiar*:iOnQjmejad (Vj‘/o) oboox’voti
a doorcase in tho leojth of vegetative ybaoc with uucroaoo
in to.-.m'ataro, in all tlio 10 cultivoro tooted, Tnoy

fartnor noticed that the rate of {growth and -.lent hoi.Jit
•were jreator in iiijn tm.erature and laa*; „iiotu_>erioao#

Graves and .-e fatchem ( U Y O  in a trial at lion
with aijht oojbcaa cultivoro and throe datoo of oowia^
(1i>th ijay# JOtii oy and loth July) noticed decreased .lant
iioijit due to deleted cowing,

oodvjor end "“-egg (1J70) observed it tat tae total
dr# uoijut of ...-lent toyo, dry woijht of oto^s and attibcr 

•>1of nodes -lant acre reduced in lou uiuldit„ environ .cnt, 
'ftvironuentcl factors aueu ao altitude, latitude, day
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significant effect on riant height or somber of doyo Iron 
flowering to '-Xiturity C bighorn et ol.f 1y7b). I'unnah arid 
. txsiz oboetrvod significant genotype x environment
interaction on plant height at maturity and number of 
nodoo jlont"^ •

bighorn end finor (197m) reportod that o^tioua air 
teiasrature for nhotoayntbeaio in aoybcoa woa Z-j to 3Q*C. 
hiey also reported that aolature deficiency during 
vegetative phace rcoultod in reduced flout <j?owth#

; o aeaaonal difference in LAX woo noted in three 
cultivaro booted by riohirl 3t al# (1ya?) • i ecreaoe in 
„.lant height# leaf dry weight# otoc dry weight and leaf 
area per .-laat due to delated sowing fron tytli : to 30 th 
.ay nao reported by .• eyodc ot al. Oyhl) in fgyot#

Gin?>. ot al, (1 ,73) observer seasonal variation in 
flonerlug and maturity of 10 soybean cultivars tooted in 
'’arairegion of -‘tfcar ..-redeab# A n  the varieties grown froo 
^'ctobor to "'ocenber took los\;er periods to flower and 
nature while the ooue varieties# wiien planted during 
do teidjep-^etQuer tool; mininur.* tine# iie attributed low 
temperature to be the reaoon for delated flower La,.., and 
maturity in the former season#

In on o:asriaa.it at mtnagar inwlving six 
varieties and different dates of oowin_, in two seasons 
( arch to ,sy and June to '‘‘avcaber)# audey ot al. i.1j77)
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observed that the nunber of days to i'louerinp was 
influenced by sowing dates in both tiie seasons. The 
effect woo acre tJarked in late than in early uituriiig 
joaotypes. arly varieties were nore sensitive to 
te~.yerature tixxi to lanjtb of dark period and in late 
Liat"arinj types tiie roverao woo true.

II. field and .yield et tributes 
* • Varietal ooiyparioon
(a) Tield attrlbut eg

Haw and fen on (1>71) observed significant varietal
mm 1differences in nuabar of nods plant , nunber of seeds

-1 *1. lant and veiyht of seed plant in 37 soybean varieties
tested and the respective values ranged between 7.9 to 
7 .1, 11*1 to 159*9 and 1.42 £ to 19.70 p. In all these 
characters 00 7034 was superior. The sane authors in 1p7o 
confirmed the superiority of this variety with regard to 
the above characters.

Osier and Oort ter (1353) and . jajaaekliorcaa ot al. 
(l3o3) also reported varietal variation in seed weight

«k1...lent .'A soybean.
(b) field

In an experiment involving 10 varieties, oaxena mid 
Pandey (1971) observed that the variety 0ra»5p was 
consistently superior to the other varieties tested, with
record bo yield.
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.r. rousociier (1972) oboorvau no altfaifleorst varietal
difference in ^ield aiaonb 36 varieties tested • but the 
:J.jhoat yield of 273 hal*,* was record o<3 by Jt" 2750 
followed by 'V- 39024.

%li ot ol. (1975) observed on yield variation of
. 41500 i:y ha to 1660 fcj ha onon^ three soybean eultiwna

tooted• Oondilo ot ol. (1975) reported variation in ueod
 ̂iold ranjiny fron ?.i9 to 2440 ky lia onosiw V) vcrletloo
tooted • Ajorwal and "arany (1975) obtained Loxiuau oeed

«• 1yield of 1720 kj ha with cultlvar 3s?a^ followed by
. o '"o.l and OlaiSt 63•

in c, varietal trial with ais eultivara esajer (T//6)
observed the variety Ju.itor ao the hipest yiolder with

—1an j laid of ; 1 iiy im • In the oauo trial, the ealtivrro 
2- *■!*’•} end T....proved oilcan also jave hiyh yields bat 

they ;;erc found to be ousoeutible to diseases. >atel 
et -al, (1̂ 7-.) in a trial with 12 soybean eultivara ob;iervai 
that the cultivar -low. yton 266 was the hijyneot fielder.

I'ttenji and :rased (1979) observed an yield voriati n 
of ij k,j to 1930 izc ha Okjaag seven soybean eultivors 
tested, the luyUoot fielder belay oultivar 0 a32y^* seed 
yield variation of 3<.4i to 1145 ky ha""* was observe :, with 
eixjht soybean cultivaro under Brasil conditions (.iiohû on, 
197a).

'U^foreneco in seed yield WX "G&i. soil t»J' -O VitXiJ 
ro^rtod urtu^ cuid (1^7^)* obse-vod
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variation in oood yield ranging frou 2bU) ha in
—icultivar ualunbus to 4050 k^ ha in cultivar o d ^ m  an 

a calcareous soil and 500 2^ ha in cultivar ateelc to 
54\K) ky, ha in cultivar Outiaes on a clay ooil.

^aocliiioran ot al. (tyuj) obtained an yield of 
•J040 I:j 3m under Ooinbatore conditions for the variety

Accord in;; to Judy (1901) the ooot stable varieties 
eith record to yield at 0 to 10*  latitude were bavie and 
^orroot. lut for 10 to 20* latitude the voriotioo yore 
"03oior# bovia and Judtor. he also reported teat stability 
of cultivaro varied froo continent to continent than fTou 
30neon to oor.oon.

(c) Correlation between yield and ^ield couyonents
•fjaxeoa and andoy (1971) reported that seed „,iold

uaa associated with characters like nmfoor of ,<oda jlant ,
1.) *0 seed weight* and number of da,a to ,.<aturity anil tuoy
account for Jj per cent variation. in seed yield of ooyoooa.
Vecroowttsy and ntimoewaay (1975) observed tnat the nunber 

—1of ..odo slant had the ijreatest direct effect on seed ^ield 
than any otner associated character, hiey further reported 
that the nunber of podo JLent will serve as aeesurnalo 
ooh.wnant of iold in soybean.

ChouduQsy ot al. (1977) reported thaw jrain yield
_1uiu3 actually ii-flocLiood only by the nauoor of youo lent

—1
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and toot uGi^t of sc'Ods* A significant yoeitive corre
lation between the* weight of oocUs •.laat*̂  and the number 
of yods plant woo reixjrtod by bhanauddin and ,;ahuon (157b)# 

' .-ucoou and Obosola (1f7e) in a field exyeriuent 
with 10 linos of soybean observed that the oco; yicH was

mm 1weakly correlated -..1th yod and seed number float • Tnoy 
aloo royorte.1 that the oeed .yield was inversely correlated 
with number of oeoao wod**”* •

in on a^poil^cnt with 50 soybean oultivarw* from 
different countries* it was reported by : ooca et ol. (1y7j )  

that the seed yrald i/laat was correlated with lateness 
of maturity* plant haLî ii, 1 jOO seed weijht* uuubor of _>odo

m*i «.1.X'mt and protein yield plant •
‘ ia^aeGHiaem et cl, (tyuO) noticed negative corre- 

lotion between 1:>1 sued weijht and number of pods plant
and yiold and pooltive correlation with number of ooodo

*1.iod .

seasonal effects on yield end yield attributes 
Accord in j to oarttor and hopper (1542) seasonal 

conditions play mi important role in uodifylnp the also of 
soybean seeds* Osier and Cart ter (1554) found tluit oeod 
woijit uoo not appreciably affect ed by delay in planting* 
rfLtaG-yjh there was a difference In varieties in this 
respect •

—1iiiJLiau (1y7b) reported that number of joaa _Xaat
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woe conoid orably liijaor for oil the crjltivors under Ion,,
dev,' COlKlitiOilG.

'tevirax.uiital factors aaoli ao altitude, latitude,
day lonjthf naxiKUL. tar>ornburo# aad .JL'iinuu tô ,..araturc
iiod no sî jalficosit offset on oooi yield, seed vicij.it and

•“1nu..,ber of yodo slant in 10 soybean varieties ( hijieci 
ot al.,

v'UKiiaJi and ; azfc (T:M>) observed sXjiificaat jonot^jo 
:: environment irtcroction miebcr of yodo node , toot 

£w!n OOOwi t i.elm n ooybem. 
oecro (1vX)..;) reported that extremely oar lb ylontiny 

was not desirable bub late ,.ay or June ylfritin would ,,,ive 
boat yields, diailar results wore royortad Oj hrtwi^ 
(1fb4)* free’ (195b)# Htrvinoss and balth (1 Abel (1 yo1) 
ead l;offel (1fo1),

In an experiment at : idiarcufitra, I»ad and Jadhav 
(1977) observed vnrlotol difference in oeod yield duo to 
oowiny dates. fhe variety Clark u5 ,jove idjioot. woes 
yield whan ulantlnb was done between 25th Juno aad 22 th 
Auyuot while sowing dates set ween 11fch June and but,.. Anyust 
ware best for trojj# Jhey also observed tnat the lowest 
./I elds wore obtained £ro.a crops sown on 12th Jovuwber.

Decreased seed ^iold duo to delay In sowing from 
1b ta *-oy woo reported b*, '-raves and .. c Jutcher i 1 Jl. ■) 
in a study involvin . eijit soybean eultivcrs -hi lion.
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Yiold of aoybean io most affected by ooioture
otrcoo dUiiaj the pod filling period (Duoek et al*, 1971
and Booo et al., 1974). Decrease in the number of pods 

-1plant and reduction in oeod yield due to moiotm-e otras
during floi^aring ware raportou by Duoak et al. (1971) •

*1They aloo reported that tho number of seeds „od raaoinod 
unaffooted due to moisture atre.-js during flowering.

\liighou and Minor (197U) reported that in ruerto 
Jiioo, aoybean yields were highest when ^lintingo wore done 
in I icy or June and lo-eot when planted in Deoeubor and 
J a n u a r y  •

III. Content end u.:.tciic of fertiliser nutrlento

Percentages of II, V and K in the soybean al. nt ports 
at -jueoeeuive stages of plant development v/oro determined 
by Hanway mid eber (1971b) end it was observed that the 
composition of plant ports from different varieties woe 
uounlly similar. They also found a decline in nitrogen 
content in plant c-rts with age. Batsglia et al. (1977) 
reported that there were significant varietal differences 
in tho content of all element a in aoybean seeds, piarticulorly 
for phootiioruo.

According to bighorn nnd Ulnar (1970) potassium 
oontent of soybeans increased with increase in temperature 
upto 32*0. They aloo reported tliat nitrogen content in



17

X*lani tissue road seeds of uainoculatod alontc increased 
by Iiiô oasing ooll tcayerature froit 13’ to 30* *.

Latnsell and -fmo 11331) indicated bint the yioM 
of soybean yaa closely associated ..itli the anotmt of 
nitrogen that accnsaulated si thin the plant. hoed yield 
uao significantly corraiatod ,-itU nitrogen content Y1 days 
after planting shile there vies no correlation with nitrogen 
content 5u dayo after planting (A'vlu)C, 1//b). iioeaa (1«bb1) 
in a study ;;ith soybean, variety ”30 39U21 observed %iz t 
the nitrogen content of otam „aa highest In the initial 
chases end it doe lined narkedly with advraiceuont of crop 
grovtb. She aloo found that there woo a slight increase 
in the nitrogen content of lecvea fxou 30th day to 60th day 
and a ohnrs dcelino tiiereafte • sitrogen uptake by ston 
‘nil loaves shores a conspicuous increase bet>. oen 3Jta end 
bOtli cloy and a reduction in the advanced stage of crop 
growth. ' gradual decrease in ^ 100, floras ond ,.otr.aoiuLi 
centos:to of the rten and leaves sith Baturlby was aloo 
observed by her. 'Igbakes of yhoo.hemu ana wGhcooioa by 
oton ond leaves increased upto 60th day, after which 
there uau a decline. She further observed c steady and 
conspicuous increooo in the toted, uptake of phosphorus 
and yotoooiuc by plants upto 90th day end after tiiat taore 
„no a gradual reduction.



IS

K • <o) Vcriotal ooLrjorioon on oil oontent

ittdbloo ot al. (1 JTp) reaortai tiiot 1&c aeock; 
of nod oki cultivate of ooybaui contain about 21 jor cant 
fat. In an os,icriaant -jith tbroo soybean cult Ivors*
Aycrvol aid Borons (1973) obtained the IVLJUoot oaod oil 
oontent of 24.22 ear eant in euitivar Br-nŷ .

Albert found tlvt oil content of seed was
iiijheot in nid early and aid late cnltlvcrs (21 .o to 
21.0.') .-aid lo .out in late cultivrra (17.7/). Sfallar 
reonlt eon obtained oj Good at al. (197V). Albert et al. 
<1j?o) in a utauy involving 1U cuitiv, ro» obaarvesi tiuit 
tbe oeed eontunte of i,a.*otoin. and Hilda demanded iaoro on 
tiiu bxol<^>eal e**aracteriatico of a crliivr thui on soil, 
oliucto u;i£ ucatber conditions.

ot al. (1 3 7 7 ) in a otuay involving 1 2  aoybean 
cultivr rs at six oi too observed variation,; in soeu oil 
content botooan vcriotios and sites. A variet-I variation 
of In.44 to 2?.30s’ of oil woo observed by Good ct al.OaoO).

1 variation in protein content

fc,;dG of aodem cultivcro were re.-ortea to contain 
abuat 41 :'ao; cant .-retain (f.nibloc et r..l.* 1/79). A^yrwal 
nail Barer*;.; (1bYb) in a tri-,1 involving taree soybean 
ci;liiv:.ro rc.yorted tint cult Ivor Bmgy; had tne bi&nost

I",
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protoi-i content of 41*02 yes* oent* farlatioa in ooou 
•,s?otoin content of aoyboan goods ranging iron 2e.c to 33*3 
rcr omt vaa observed by Taira ot al* OoYu).

Jjqq (1j77) fouod that the uroteln content of >.£ 

oojborui varietio.v- Szoa Korea, Ja:cm and t!*":.' • veiled froo 
34 *4 t o  .0 ;--er cent and eno nooptivoiy' correlated w ith 

oil content. lenaelep ,:er . ooeolt iVjTi) c.leo reyortea 
nô 't-ivc correlation between .rotoi:i end oil content of 
oowlo. Taira (Vjl,:) re. ortcd tint early vurietic..: hod 
lilrjiar rotoln and lower oil content tiian late varieties.

: hbautar toll roooelt (1977) in a veriot -i. trial at 
t,ireo different -Iteo cbeorved that cite 'am jrcnter
influence on retain oontent then vtrl v' %>X 00 •

■ oou et ul. ( 1 o  ••» in a otudy tnvolvinG 3u _rood~a»s 
ooyboaa linen in dory one observed a varietal v-rlation of 
2y.J7 to 40.07 :.or cant of yrotein. fie,/ also found that 
QQZiOtj „-0&> 'hfrur, - K 73*“92» ol 73",,fo4 end ft 73*"u4 wore 
oir.orior bnrjeu on yield and quality•

> * '■ ‘OCU )' 4’lfc al offsets on oil and rotein oontent of 
oo;.bco» Deed

‘/iljoen. (1337) end -’oiaa et el.Odd-) hnve rojortod 
a decrease in oil content and a elicit increase in ;-rotein 
content due to delayed yiantlnc*
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RougH and Cart tor (19153) observed correlation 
between oil ^ereantage end msciiasa to&^oivjturo and oil 
..eroantoge and niniom temperature. Tney obtained 
highest eorralatl;.m coefficient valuoo between oil nor- 
ocatcgo and ten/Qrnt’.2re during 20 to 30 and 30 to 40 dn^s 
before untii-it*..

cni£l : liner (1,/] ) die net observe ai\y 
variation in protein content nd oil content o f .;Qgboan 
ooodo due to different i-lent big dutea. 9ocil.ua in oil 
content due to dela^oa oo»i.r, was regortea b, Valdivia 
(1b73).



MATERIALS AND METHODS



’'To j:?ooeat investigation was ijndcrtrnon. at the 
■■’ollojc of orticulturot folteuiiiora, uitli a viou to 
select oo/oem varieties suitable for blio OoroeliDOtio 
conditions of ’ orcla.

Tho o.:v.;?CA‘i,uicaat wtu conducted in tiio Instructional 
r'cri;. nttaoned to tho Collage of horticulture, '.’eildiî -kar; 
i;o exooriijentaX site io situated at 10* 32* latitude* 
Vo* 10* long!tulle ;iid at aa altitude of 2 w . ..O ir 3
C.JQVG U level.

Pro. instor.v of the ou.;orlnmtal field
Xilh orOi./ of tumeric was groun in blue , roviaua 

jOar before uaich tbe area uaa occupied hj rubber trees.

m o U
■'lie Qoil of the o-i;>cariijQntal area io dooo well 

drairiod od&l.. aikv loot.#
‘■’ota on uL^aioal end oiiocieal ciinracteristies of 

the soil are given in  ’able 1 •

I’ablo 1

..eobaaloal con.tX)oItion end cbenical .rQ^erticu 
A • - .dofaoaiool eo~-.i-oai.tiqn
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dhGL&oal •-yooorfcleo

’oaabibneab

Available
;.x.:00;ii0ru£3

avaiiaelc
.•otausim

Content in 
s o il

, o <jal nibro.-.m ^,050

d.>:> a

14,

4 * e

.obino etliodo rnxxi for 
oatiuitiaa

.edino. icrOi£joldoiil
-tOlJ

I n

Acid

In :>«yl onfcrucb* 
ciiloroobmmo-.io reduced ...ol̂ bao- 
• iioô iioric blue 
colour nebbod
In naubrrJL naina? 1 
aononiuL- ace bate 
cxbstict - Plane
paoborebric
1*4.1; coil*water
guo^isiai uain̂ ;
a i" ...eber

doaoon and olinate
'■'lie area enaojs a Iraeid bro../icol eliuibe. 
axe oxperincait waa conducted in two oeaoona

coinciding uifcii tao sioutli coot and nortL oaot .-Onoooiie of 

lyuO. Che 1‘irot cro. woo reload between dime Idtlx and 
detobor Ixtlx end second cro^ .au bacon between -ctobor J....bh 
end January ?..i7tiu dlie re t eorolo<jiod date don bixe dlrut 
and oocond Deeoons are ..recented in '’aole 2 aad 3 
roo:xjetivel,v and '■!_• 1.

* 30*..ixr' od too i_ .ortcnt ciiretie jew?arebGro
.iurin,. the cr .• aoaoev: are . reuaitou below,
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orbicu3Uiro Jcoaon I feaoon Vi

1. ooklf avcrujo ofu cu Xv’ L aKx „roLi tGwrOrcifclirG (*C) <ron,,o)

>: !«5i SSO i* r o1 .3d ** j>4.o>

ookly wrerajc cd
doil^/ rin.Urai:i 
tâ .>Ĝ aturG (*X) (ran ,g)

21.1 / ■* 23*v-f w J.4o *“

'.dative iiauidityforenoon ( )
(ran* ,e)

■'J *“ J i • 14 b2#1.j *• '̂r J

4 . relative ijxAdity afternoon ( ) > 1 *43 ■* t>4«2y 4y *4 n

"'otal rainfall 
roooived (lxi)

6 • eckly avQi^jo  
Tfêy lon-rtfi (hour©) 
(ran^o;

j 1r3.20

11.43 - 12.fj 11.21 - 11.41

vVau tnowjh aionributiOB of rainfall .no 
oatiafoctor^ darlrf; tlie firut croo season, a. Oooa &\.:oant 
of tliG rainfall woo received dnrin^ too firot 1u woeuo 
o'‘tor oowin^ ana for too ro.~£i:iia& :X2rlod tac rainfall 
jo.o ion, >oria., tiie second crow 300.0011 tlio total faaatit,/ 
and distribution of rainfall was low and muaolofoetus 
and e.a oucl: the era.- suffered a lot due to no:, stare stress

?ae seeds of tlia vorlGtiou wood for tic trial 
original! obtained i’ror i • ,1. atonal Centre,



?oblo 2. oa thcr data (■.;ecu;lj m rorcoO fo r  the f i & z t  a o a a o a (June to 0c-tobor 1 9 U »

____________I S s L . ... ~ ~

Jeaeerature *0 -d a t iv e
Aftom ooa

Joy

I ,ontii
•Jtanderd
..ode

euaaaa .xniuisu I'oreaiooa lo r ^ t i i

June 23 4:j *4-0 3 1 . 1 0 ■j4 .23 07 .00 12.36
i J gIL-Q 24 14 •3m 5*£ .20 35 .eO 7G.-.OJ la* a9
June 23 4 0 • / o 29.30 23*21 95.33 94 .29 12.39
Jtmo O f j 39.17 2^.30 tih. * oO 94.29 93.37 1a. 59
J u ly 27 43 •‘-.y /*, . ,<*> 43 6> #̂0̂} '■>0 O''",£»*h *t*w 34.00 -JO .43 la  .36
J u ly r%r~'-ihO 35.97 25 .0G 22.30 95 .00 9 1.2 3 12.37
July' 23 33 .  00 29.79 2a .uG 93.43 93.37 12.35
J  u ly 30 23.14 a> *93 t... .10 93.71 oe.71 12.33
Auguot 31 7.54 29.03 22.33 *CoO 60 .14 12*30
Au^uot 32 12..m3 30.19 22.31 93.29 66.43 12.2?
AuSUOt 33 30.57 30.47 22.14 97.14 62.25 12.24
VujOUt 34 12.90 23.70 2i~ .50 93.14 64 .14 12.19
Auyuat 33 11.11 >J .44 22.24 93 •' 0 73.43 12.15
JeytGLhcr »*t /" 2 ..-3 39.09 22.37 93.71 07 .43 12.10
JGytc&focr 37 3 I  .e4 23.30 95.71 u1 *43 12.05
aytouhar 3--- 2 ..9 32.43 22.79 GO • v~j0 62.70 12 .02

Ooyteaiber 39 13 .40 3a .10 23.17 35 .*23 74.50 11.63
'•at obex 40 12.00 31 .uG a 3 .<jD 3 a .2a / 4 .00 11 .a4
c iiobcr 41 7.71 32 *41 - *7* r* *a a .a l 99.70 !p9.70 11.49

October 42 16.36 5 • >1 * c. • 21.17 37.70 7 2 . ‘.0 11.43



October 4 3 4 . 7 1

Octobc r 4 4
v ,  O ^ ,  
J  •  * *  C

"■ovo:.iL>or 4 3 4  * 0 3

’ ■ ' o v o c i b e r 4 6 1 2 . 7 4

^ Q V Q L i i K M t ? 4 ? 1 4 . 2 3

tfoveubor 4 0

6
•

.

O o o G G b a r 4 9 9  * 0 0

Oeceuber 3 0 : j  . 0 9

■'oceubor 5 1 0 . 0 0

Tioeeuber 3 2 3  . 0 0

Jonr-ary 1 0  .  3 > 3

January 2 0 . 0 0

Jamiory 3 0 . 0 0

January 4 0 . 0 0

..’Gi* tlia aoeoiMl aoa0021 (< -;otobGi* to Oaircsxo' 1„-..4)

Oc£.;.jaraturo *0 . olative hi3Liidlt.v
•£15d.LUL1 ... -XifiiXiUrwiLli ’ Orenoon /iftarsiuoii ( hour a)

31 *53 20 *>->5 c*.-*. c; 0 6 c .70 11.41
32 .vX.- 20.37 ■,7.30 42.'.>3 11.37
32.75 ^3.03 20.30 0w ...A.y 11.33
32.30 ju  *20 70.30 11.29
p1 *aG 2 3 . 1 1 ■J9.10 76.36 11.26
31 *79 £1.20 ■-AJ «1u 60.90 11.24'•> *7„3<2. »U | 20 .*...3 j7.60 u7.40 11.22
33.04 22.64 >v5 .90 63.70 11.21
>2 . 2y 2i« .94 -4 .70 62 *4o 11.21
31.90 21 *30 vj5 *2'./ 63.10 11.21
33*33 20.40 02.70 9 c . 10 11.24
32.66 20.47 0 2 .10 40 .06 11.26
33 .14 22 .09 ■* f >7 - 

4--> * U . +  * * / w 45.40 11.26

34.03 22 .00 2  > 2 . .  #00 4c •  1 0 11.20

roCl
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Coimbatore durin,; 1'JYb. Yhej were subjected to Initial 
selection at the Colieje of • 'iarticulturef Vellonilaiara.
"rot; tiiio trial 14 varieties aero found oro-iaiau, and wore 
used for t.ae ..resent trial*

/ho oeeao ware tested for viability a tm v-’oro 4*oi4*id 
to jive oatisfaotorj tjor-jimtioia,

?roc ;..ents
?be treatments consistod of tbe followin'; 14 varieties. 
1 * * - >>.*21

... :'C 14437
3. X  2obf1
4 . Iinrovai .oilcan
5. - 02U14
6. Anl-rur
7.

' .arietta 
1}. Itquj 

1 ;). ~ 39-24
11. Davis
12. J”. 2730

13. V. o32yj
14. -

Durinj the first season tlio variety C 25 Jo could 
nos be included for tiic trial.
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""leld culture
7ho oif ,eri£.,oatal ..-lot uao lo*a<jheci uitli trc-ctor, 

afabbloo were ramoved# clods yore broken and levelled. ?he 
field uao then laid out into blocks and „,Xoto go :-gi> the 
c:neriuontai deoi^. JSodo of olse 4.3 a 1*0 a uerc laid 
out in the -dote wit ii oiiannelo of 20 gli width in between, 
revision for rarower drainage uac also node in the yioto.

IdninK nod fertiliser a Hication
Liao at the rate of -joo i:0 3a(rS')g oor hectare woo 

broadcast on eaoil bed and rekcd in 10 days urior to aouin^. 
In addition, all the -lots received a uniform dose of 
20 hf ..Q lie ro0r and 'JO kc Zn0 yer hectare, 'hie entire 
aenatity of nitrogenous, hkoesliatic uad gotussle fertilisero 
was a Ixe^ c ■-o Di-kjcil dreosi*i*\,  •

^ortilisegQ used
■'ertiliaoro with the following analysis were used

for the OKwcriaant.
itxioniuu auljJin .o - 2O' • t
:'Jujor[iiooihate - Id-,
hurlate of :»taou - 60 KhO*■ <£

Qeoiin and la;; out
One e:-e>oriuaat aas laid out in roadoniueu block 

deoiija with 3 replications. hie procedure followed fur the 
allocation of treat:, onto to different hots ueo in 
aocoraanee with rando*... number tables (flutter and atos, 1_.
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T m  details of the 2a/ out are os followss-

ft&jbor Of blade - 3
' i^ber of ploto per - 13 for ero_ arid 14 for
block ~.i crop
'biuber of beds per - 3
plot
f-rooo plot alee - 5 x 4  a
ot plot c>iso - 4*3 o 3*0 d

fiie lop out plcari io shown in al,.,. 2.

iastoii
Sowinpo of the first cad second cro..>o were done 

reopcctivclp on TJtii funo and 2oth October, 1p.\.D.
fliirtj oooas wore dibbled in each row of 1 .u a 

width at a d lot once of 4o en between raws* .eealinpo ,-ere 
kiinned cut a wed: after oouliip to '.Aiatcia a . o/aliVuioa 
of 20 plants per roe, tisie (fivizkj. an average â .acia.,, of 
3 cl. between plants* ?ho total nauber of plants in a ooti 

eao final as fyj#

After onltivatlon
■'and woediiV; end cortliinp up were done one ..mitli 

after sowing*
;lont A*otection

A tJLld attack of loaf eatin<; cater„,f Hare was 
notiood durin^ tlio "reilower.tn̂  period union war effective 
controlled bp a, rap in/; .2 Sevin*
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bhrvcgtiaG
..at-arlty the crow woo decided by co..i...lotc ohoddinG 

of loavoo. :;orvootIn.; woo aone by cuttinG the ylauta at. 
iilic baoo i/ifch oiohleo* fbo vorietieo tool; 125 - 130 deyo 
for uafarit,/ in. the fircrt coooon uhilo in the oocond ooaoon 
ulioy could bo hnrvootaa in ■ 3 ** 05 Ccg o.

ohoervTvtiono recorded 
1 • trouth clicrcatero

five _.lanbo were ooiected ot rondoa aftar cliainatinG 
the border roaa cad ail the biouotric observe biano ware 
recordod fro;., those . lento at variouo s.̂’owth stages. A 
□operate oau JJLnc area woo uorked for destructive aa iiaw 
to record tiic nurber end weight of root nodnice and for 
t;routk anal./si s. "r>P0L. too ana .lo .lento eolloctou free, 
thio area, the difforont ;)ioat _orto ouch ac ose...* leavco# 
ohallo and seeds wore ooyarctcd and nooJ for cna.-J.cal 
anol^oio aubooiiueatly •

(a) -"oiGlit of iilsnto
r-’roc the oboervotion cleats tha holyifc aoo nooaurcd 

froti the base to the ton.haal bade end the ovamf.o hoi Jet 
worked out. fkio observation wee taken at different jrowth
Oo.'h’OO.
(b) ’ht-bor of branches ,L.er .lout

"a..bar of branches „..s eoaatou an the observation 
slants at different trowth Oteros and the avoraGoa calc fLebou
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(c) I'oaber of noduleo per JLoat
obaorvntion waa token at different jrowtli 

otapee eawuoncinp fToa 40th day* lento were pulled out 
carefully after loosening tho soil around t:-ou .ltd the 
aelp of q hand fori-:, Jhe total iiuuuer of root noduleo 
woo counted and the avoro^o worsted out*

(u) I’unbor of effective nodulee per plant
i. 3JOL: uilO I/O i> al nmfoer of root aodulee* tuooo with 

pin!-: colour in the centre were counted separately and tne 
ovorcjeo were recorded ao nuuhor of effective noduleo ,-er
"  ■'i.Cill xf •

(e> eijht of nodule e per .laat
Pro oil uoi.jit of tho total amber of uodaloa woo 

barren and frou this tlie averti^e wei Jit of noduleo ,..er 
plant woo calculated*

(f) 3ry oaiter production
After elluina'iin,, the border rowo, five .. lonta each 

were collected at different ^jrovth uta^CD fro_. tiiO area 
„jx^i:od for dootriietivc □c^lin.j;* Ihc plant .-crto each ao 
leavee* aoei-a, ohcllc aid ueodo were separated aid tneir 
dry woijito recordod ue...aratolp* fiie total dip waijit in 
oceh abape woo warded out by addin, the dry woipab of t..,e 
Individual couponeato*
(p) Leaf area inder Ci *t)

Loaf aree wao worded out by following tie ' jravi.-ctric 
.w *ou \ ,ud cm.'- Ojw-'-'-.- j *1 j • Ivo uu *«.jre *. * * ̂ lj *
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and taair loavoo wore aayaratoi* Ion loavoo wore ooleobcu 
at road ©a ana their ontlinea wore braced accurately with 
oodcII on quality bond varyar o f known area ...er unit ye.Ij.it* 
lao traced jortiono were cab cub carefully and wclJiod • 
rroa bill a ,  bno actual area o f  the oa'... 1c l o a f  uaa  

calculated *
■’lio leaves were then dried i*?> g hot air oven at Vd 

bo wO* ■' to constant ucljito and the dry wei j*te of teat 
loavoo and bac roLaininy loavoo were recordou oe.orately* 
hoaf area woo then calculated eoi;\y tiie area wei jib 
rolabicmoLiand total dry woi<j:t of loavoo*

T-Al woo c a lc u l a te !  go fo U o u os

T.A’ a fobal 1 ’ arog ox five Icinto

(h )  " a t  a o o i ..i la b  3.0*1 OQ ( ;* •

?iie nroeodure ^ iv c n  by "abuon C 1jR .) eo ...odlfloU  

by 'u tb ory  ( 1 J7d ) wno fo llo w ed  f ja r  c a l c u l a t i n g  ',...* ^he 

fo llo w  In,,, f a r a u l a  wae naad bo arrive at fciio nob

;:n33i».d,lation rate*
J** 1

r ~  '■ _    . . _ >  * .    .

waarc,
0 ~ lo b o l  d ry  . m j i t  of JUanbo i T c  a t  t i n e  b0
***>

1 « ?obal dry w c ijh t o f  JL antc ci *" a t  tine
to-t- » bino interval in  doyo
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3Y-\~ at ui.iG %2
I at tine t.

(i) 'sev'o io „>() £x̂i* cant flowering
?Iio total auubar of plants fla-sorca uns ou anted 

da.ll> froa five roua ir. each , -lot and the ckho on -.idea PO 
pen eant of the plants flowarou tCW"CEl f'tfj taC d O, 01
1X O v yOX# J •
(p) ff/o to aatfapity

dac rrunber of daps £tq& aowio^ to harvest ./as tenon 
a,; dcj.i to î atustttf*

II • oo.trl^dvcqt oboervQtlana
(o) "■aioboy of pod betnfn.; nod so ,>cr plant

hie .yoabor of .pod oocrlif^ nod os y&s a urn; tod JS*o*„ Olio 
ooacsvntioa .-louta at tiajvout and tic ovenapp. scened out. 
(b> "ULibcr Of _;OCiO '.>02? bcarin^ node

Pros tho iranber of ;xxiu pay plant and n'laboe of ..ax] 
botu’iiV; nodes* tlie nunoor of .-ode por ..ad be;‘inn; node was 
eel o u 1..* 'j n  .
(a) "unbar of seeds ^er pad

Oyorito |.)Ods 'oarc selected c i sandos. froa the 
oboeivatiou "plants, tnc total amber of ooo-Js counted raid 
avoscjo sorbed out.
(a) 1000 ocod v-eipLt

I'roo onch plot 1 ,U seeds ucro toner. at raodo ., 
their dr;/ sol jut recorded, froa tils 1.00 seed aoi..n
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(a) rmibor of pods per plant
Average maaber of pod a per plant was worked out by 

oountinj the total nuabor of pods firou the observation 
plants at harvest.
(f) d<jht of podo per plant

Average wei.Jit of pod a per riant ucs o d e  elated by 
recording the weiyht of total nuubar of pods fron -the 
observation plants*
(c) bhciliny percentace

;>iiellin̂ , pei*ceiata0o was calculated at harvest usin^ 
the following formula.

Siiclli^; percentage » x 100
- i 'X j  Ul _AA*kb

Ch) fmiber of seeds per plant
fhe total maaber of seeds produced in ihie observetion 

plants i&isj counted anH t..o averse worked out*
(i) Mold of seeds

uiie podo harvested fro.., the net area were aaodrxed
for tiroe days, thrashed, winnowed, cleaned and the woijit

*•1of clean weeds recordod• leld was expressed no cy ha . 
(y) Meld of stover

• tover obtained fra... ac.cn net plot was w vdli J* CXi :;'or
throe days aiid total wel.p.t was reoorded* M e M  wao

. .. -1
« l.S4Q » - / 3 0 ( i  « » * .* .  i . -  j  m .» C L  ft

(I;) harvest index
harvest Index was calcmlcucd cs follows.
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a . -i x OCOnaQTVOOit indC3C a •>•» TLTÔ T

’ *0 ^

V ceon « wolc^it of ooecl
T b l o l  o 'Zotol dry w e i-J r t  of ylanta

1~.Z • font eat end uptake of ao^or nutriarittfi
a.  '1..t r o j a n ,  nhon-phor-.:tG end / O ta o a lu a  a e n t e n t e  u f  ^Xcuitu 

Xant aaufLco collected for record in ̂ dry ueijhts
u o re  uogu f o r  o lio c d o a l anal.v  a i o ,  "’h e  nitroyon, a ,O Q aio ru o  

and Aotaoolrs..: c o n t e n t s  o f  sbe;:;» l e a v e n ,  .k x Io , c a o l l u  and 

aooda o t  d i f  f o r  e iit  e b a / e o  o f  ylar-b / r o u t: .. u o ro  d e tie r . i n a i  

’ey u n la y  A uto o a a l y o o r f «»„•o c tro y « io to ..ja ta r  ( J ^ c  i r o n i c  2 , 0  

and '"'7.: P la a o  .-.'ho t o t t e r  (Jccnoon, 1xk. ) •

«  y'H£iiZ*J 0.x illitirieiiwG
?hc total o^tf .0 of nitrejea* yaGshiorua and

. j *

, otaoaiiu.; ot tho /lent and individual . lari -cab,; v*ore 
calculated at d.i ffcroat stajeo of ,jrov/ih froa the nutrient 
ccabeub and Cry voijotu of ulanb aorta*

If. Tuallb.;, charactora
(a) .■rotcin cento ...i of coeds

Che fSFO&ein coat cat of oooio uaa calculated oy 
uulti -1,,/lBy blie nitroycn contact of seedy ulbn the factor

/ "V  * /  t  * * »  <* \
•J mt-»J \. • • • « $ I ̂'J1 ..•• / «
(b) . rotoiii ,/i old

~he ;&’otein ./laid .mo oaie;ila.̂ eci free, the eroioln
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oontent of ©code aad total seed yield aad expressed in

(o) Oil content of seeds
the oil oontent of ovm dried oeodo was estimated by 

using Soshlet apparatus (A.O.C.S., 1971) and pressed 
os percentage*
(d> Oil yield

The oil yield was estimated from the oil oontent of 
seeds and total yield of seeds and expressed os kg ha~*.

Bata were analysed statistically by employing the 
analysis of variance technique as suggested by Cochran 
and Cox (1965)# Simple aad multi pis linear correlation 
coefficients between yield and growth characters and yield 
end yield contributing Characters wore worked out as per 
the techniques suggested by Snedeoor and Coohran (1967) • 

the oharoctero which were slî aifieaatly oorrelatod 
with yield* were selected for forcing the multiple linear 
regression equation (selection index) os a basis for 
seleoting superior varieties* It was of the form

1

n «*
i«1

number of quantitative characters
b0 * a constant

yield per plant
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t>£ » the partial regression coefficient of
t  on *|

tifclx^ » the warn valne of tbe 1*“ character
13)8 coefficient of determination woe also calculated 

to know the percentage variation explained by the regression 
equation, the partial regression ooeffioients were tested 
for significance using the Student’s *t* test*

the independent vorlatee of the regression funetian 
were replaced by their mean values for each variety to get 
on index soars* this index score was used to assess the 
genetic worth of the material* fhe varieties were ranked 
oooording to these indioee in the order of their magnitude 
and the promising varieties ware identified*

Another method of selecting superior genotypes for 
further propagation was adopted an the assumption that the 
distribution of yield plot** was normal*

According to thie criterion those varieties which 
fell in the upper 5 per osnt portion of the fitted normal 
curve were designated as superior*



RESULTS
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esulta of the experiaaat "Cooperative performance 
of soybean varieties'* are presented below*

A* .<teS«!P.5aBB
(a) ncigit of plant

The data on warn bel^it of plants at various (growth 
stages are presented in -able 4 and the analysis of 
variance in Appendix 1*

There was no significant varietal difference in 
plant height at any the stages of plant growth in both 
the seasons* All the 14 varieties tried in this experiment 
showed acre or less comparable plant hei^it*

Flent height in the eeoond season was considerably 
lower in all the varieties* For example the variety 
JH 2750 which recorded the highest plant height of 70*27 on 
during the first eeaeon oculd record a plant height of 
24*21 cm only during the eeoond season*
(b) Humber of branches per plant

The data on the number of branches per plant at 
various growth stages are presented in Table 4 and the 
analysis of variance in Appendix 1 •

This observation was taken only in the first season 
and there woo no significant difference in the number of 
branches per plant between varieties*



Table 4* Height of plant ead nuuber of branohee par plant at different growth stages
of saybean varieties in the two seasons

Haight of*piaate (on) Hasher of brsoehas par

fraateaantfi

First season.. .. iaooad.season___ ..First season.. .
40th day 60th day after after Sonias floyias

90th da? afterOOlllXHX
40th dayafterSonias

60th day 
afterseizins

40th day after
ffTWlPffi

60th day
aftersowing

1. ®  3902$ 28*94 41.88 62*63 11*18 20*01 1*66 4*90
2. BC 14437 28*10 39*57 57.61 12.16 19*42 1*86 4*48
3. 0C 26691 26.02 44*63 66*20 12*78 20*03 1.80 5.67
4. Im rnm A  

Polioon 31*42 36*23 59.53 13*88 22*89 1*20 4*57
5* W  92844 28*10 40.65 62*73 11.90 20*73 1*80 4.33
6* Aaksr 31*37 40*87 59*01 11*47 19.40 1.53 4*83
7. JfcSO-10 28*70 36*72 58*96 11.77 19.92 0*60 4*48
0, Honatta 26*78 59.93 66*88 11*57 20*79 1*06 4*37
9. Bragg 29.19 43*80 64.31 12*90 22*41 1*40 4*20
10* 18 39824 26*03 39*03 60*09 12*33 23*00 0*93 3*67
11* Boris 27*14 40*37 58*45 12*08 18*45 1.01 4*43
12* JIT 2750 30.01 48*30 70.27 14.63 24.21 2*46 5.10
13. H3 63298 26*62 38*20 59*95 13.84 24*26 1*46 4.17
14. 18 2586 12.33 24*65

F teat US IS fly US ns ITS US
aaat 2*534 3.694 5.070 1*025 1.672 0*403 0.597
C.D* 5f* - • • - - • COoo



39

(e) Number of soot nodules pop plant
The data on tbe number of root aodol.ee per pleat 

at various stages of plant growth are presented in 
Table 5 and the analysis of variance in Appendix 2*

The number of root nodules per plant did not differ 
significantly between varieties in both the seasons* 

Comparison between stages in the first season 
indicated a gradual increase in the number of root nodules 
per plant upto 90th day* It was also noticed that the rate 
of production of root nodule was highest between 60th end 
90th day* Vo consistent variation in the mxaber of root 
nodules pop plant between stages wae noticed in the seoond 
season.

The number of root nodules per plant in the seoond 
season was considerably lower*
(a) tfumber of effective nodules par plant

The data on the number of effective nodules per 
plant are presented in Table 6 and the analysis of 
variance in Appendix 2*

The data revealed that there was no sigoifioant 
difference in the number of effective nodules per plant 
among varieties in both the seasons*

The number of effective nodules per plant wae 
markedly less in the seoond season as compared to the 
first season*



Tab le  5m T o ta l number o f m odules p er p lan t a t d iffe re n t g royth  stag es o f soybean v o r le t l
in  tbe two seasons*

FTuaber of nodules per plant
___________________________ season..... ....._,.. ......... . . J t e M n f t  l a m . .   _________

40 th day after 60th Say after 90th day after 40th day after 60th day after 
Treatments . soi&ag______ ___ _________________m tim    iaate....... .SSB&M-------

1*007(3.327)1. m 39021
2. m 14437
3* SC 26691
4* Improved 

imioan
5. SC 92614
6* Aahur
7. F&S0-18 
6* llonetta 
9* Bragg 
10* EC 39624
11. Paris 
12* JTi 2750
13. EC 63298
14. SC 2586 

F tost
s m t
C«D# at 9

0*522(1.900)
0.326(1.6212)
0.102(1.382)
0.496(2.865)
0.759(2.190)
0.644(2.285)
0.298(1.577)
2.719(3.820)
1.596(2.996)
0.979(2.428)
0.854(2.296)
2.511(3.681)
1.108(2.634)

RS
0 .121

0.979(2.428)
2.006(3.321)
2.352(5.572)
3.779(4.460)
2.009(3.323)
2.440(3.633)
1.081(2.531)
4.087(4.629)
4.310(4.746)
5.900(5.415)
8*378(6*549)
3.619(4.3*))
5.956(5.548)

TI3
0.362

10.106(10.076)
18.399(9.643)
12.26517.695)
10.173(7 .202)
10.293(7.243)
5.199(5.196)
26^29(11.624)
6.630(5.844)
26.079(11.463)
27.5^(11.786)
6.640(5.848)
22.349(10.618)
12.505(7.970)

HS
0.377

0.0993(1.412)
0.265(1*911)
0.458(2.364)
0.461(2.370)
0.428(2.298)
0.776(2.961)
0.892(3.150)
0.116(1.471)
0.672(2.770)
0.149(1.577)
0.284(1.959)
1.362(3.823)
0.003(1.136)

»

0.140

0.277(1.943)
0.178(1.^)
0.144(1.715)
0.728(2.8/6)
0.536(2.523)
0 .899(3*160)
0.916(3.189)
0.416(2.270)
0.300(2.000)
0.549(2.548)
0.333(2.081)
0.198(1.727)
0.519(2.490)
0.177(1.667)

NS
0.164

Figaros in parenthesis indicate 1) transformed value
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table 6 . lumber of effective nodules and weight of nodule pear plant at different stages of soybean

varieties In the two seasons

.. J M M g  of effective nodules_____________________ .HfikM  M  Q<>4ftkS...SfiS. ----
Pjj^geeaaa Second iimm& sm am ____ _  F A ^ k jm s m --------------§SS9&J£SS9a
Goth day 90th day Goth day 40th day Goth day 90th day Goth dayafter after after after after after after

treatments awing sowing sowing sowing----- sovdng______ fiSHlM------ S2H*26-----
> 30 39821 0.329(1*626)
, SC 14437 0.491(1*859)
► 90 26691 0.771(2.203)
• Inueoved pelican 2.044(3.350)
. SO 92814 0.600(2.000)
• Anker © 1 i

. H&0-48 0.199(1*412)
• ^cnetta 0.617(2*021)
• Brass 1.457(2*879)
D.3C 39024 1.944(3.274)
1Jtevls 1*839(3.193)
2.J1 2750 1.498(2.914)
3*B0 63298 1.448(2.871)
#.X 2586
P test uS
SlMt 0.175

!.t. at 5!"' -

4*020(4*999) 0.000(1.000) 
4.943(9.071) 0.000(1.000)
6.688(5.069) 0.000(1.000)
6*899(9.941) 0.055(1.244)
4.156(4.667) 0.198(1.717) 
3.644(4.384) 0.607(2.661) 
8.379(6.550) 0.091(1*382) 
3.197(4.121) 0.100(1.414)
6.154(5.637) 0.055(1*244) 
0.992(2.441) 0.233(1.824) 
3.980(4.576) 0.185(1.687) 
5.927(5.535) 0.099(1.412) 
5.994(5.565) 0.222(1.794) 

0.055(1.244) 
ITS IIS

0.374 0.047

0.023(1.057) 0.052(1.125) 
0.033(1*000) 0.059(1.139) 
0.013(1.083) 0.155(1.333)
0.028(1.067) 0.165(1.352)
0.068(1.158) 0.103(1*231) 
0*067(1.155) 0*065(1*152) 
0.014(1.034) 0.036(1*087) 
0*134(1*293) 0.113(1*252) 
0.115(1*254) 0.200(1.549) 
0.036(1*191) 0.376(1.697) 
0.046(1*110) 0.186(1.389) 
0.128(1.262) 0.316(1.606) 
0.064(1.148) 0.286(1.559)

13 IS
0.015 0.037

0.517(1.893) 0.001 (1.006) 
0*2290.464) 0.0002(1.001) 
0.483(1.849) 0.0001(1.001)
0.187(1.391) 0.005(1*012)

0.001(1*006)
0*008(1 .038) 
0.006(1*029) 
0.0007(1.003) 
0.001(1.006) 
0.002(1.009) 
0.005(1.008) 
0.001(1 .006) 
0.003(1.013) 
0.0003(1.001) 

m
0.0014

0.383(1.707)
0 .170(1 .360)
0.456(1.811)
0.383(1.707)
0.654(2.067)
0.781(2*215)
0.129(1.283)
0.641(2.050)
0.162(1.345)

0.049

igureo in parmthoaio indicate /(»♦!) transformed value
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(e) el^it of root nodulee par plant
Data on the weight of root nodules par plant at 

different growth stages are presented In table 6 and the 
analysis of variance in Appendix 2.

the varieties did not show any significant difference 
in the waigtt of root nodules per plant in both the seasons.

Comparison between stages in the first season 
indioatsd a gradual increase in the weight of root nodulee 
per plant upto 90th. day.

As in the oaee of number of root nodules per plant* 
weight of root nodule par plant was also drastically less 
in seoond season as oomperad to first season in all the 
varieties.
(f) Total phytoness production per plant

The data an total ghponass production per plant 
at different growth stages art presented in Table 7

The analysis of vsrlanee is given in Appendix 3.
Varieties did not show any significant difference 

in the total phytonase production per plant in both the 
seasons.

It was also noticed that there was a gradual 
increase in the total phytenass production upto jd th day 
and a decline thereafter in all the varieties in the first 
season. Bat dining the second season a steady increase 
in phytomss production was noticed throughout the crop 
growth period.



Table 7* Total phytoaaes production per pleat at different growth stages of aoybeanvarieties in the two seasons*

Total rhvtonaae uroduetion ner plant Ce)«MSNEHHBLi4EBMaJESMBBHHHlEB«Nfl8Ba2E5&3E3aXSS38Ŝ̂
lint fflfirntmn ***«»ffdjmnrai....Hccnrmiim»» ■ i mm.b     .mm.  ..... ...........■iff.jmiTjffiiffmnMapBacag.

Treatment*
40th day afterflOlliM

60th dayafter
sowing

90th day aftsramlng
Harvest 40th day after 6oth dayafter

sowing
Harveet

1* BC 39621 1.771 3.587 17.503 14.533 0.358 0.721 1*031%
2. IS 14437 1.603 4.785 17.917 10.500 0.364 0.873 1.150
3. C 26691 1.133 5.090 18.439 18.200 0.423 0.950 1.126
4* Xstaroved Peliocn 2*104 6.224 22.315 19.047 0,403 1.154 1.394
3* SC 92814 1.925 5.893 16.756 14.860 0.369 1.401 1.334
6* Ankur 2.132 3.618 17.533 10*633 0.291 0.933 u m
7* 1130*18 2*065 3.577 14.557 11.867 0.469 1.084 1.419
&• nonet ta 1.635 4.779 16.039 16*033 0.581 0.709 1.186
9# Bragg 1.541 5.237 24.738 21.653 0.430 0.830 1.181
10* ID 59024 1.647 4.837 22,148 16.047 0.404 0.953 1*034
ft* Davis 1.300 5.804 18.558 15.147 0«474 0.939 0.933
12. m  2750 1.233 6.217 21.621 21.333 0.305 1,051 1.566
13* SC 63296 1.068 4.760 14*092 12.540 0.386 1.158 1.265
14. SC 2586 0.395 0*775 1.852

f test SS im m US m IS tm •
SBat 0.391 1.450 3.130 3*243 0.0877 0.2433 0.169
C.D. at 5$ • • • - • - *
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A drastic decline in total phytoaaes production 
was noticed in tbe second season compared to first in ail 
tbe ’varieties studied. For example tbe variety Bragg 
which reocrded tbe highest dry weight value of 21 .635g 
plant** during first season could produce only a total 
phytoooss of 1.18»g plmt** during second season.
(g) Leaf area index

fbe results on tbe leaf area index at various stages 
of plant growth are presented in table 8 and th£ analysis 
of variance in Appendix 4.

fbe data revealed that the varieties did not differ 
significantly with reepeot to leaf area index on 40th and 
Goth daya in both the seasons. But in tbe first season, 
there was sifyiiflccat difference in LAI on ^Jtb day after 
sowing. At this stage tbe variety JN 2790 recorded the 
hipest LAI of 8.094 vhioh was on per with Improved x̂ elioaa* 
XJ 39824* Bragg* m 26691* Davis* m 39821* BO 92814 and 
Ahkur. All tbe varieties except BO 14437 recorded highest 
LAX values on 90th day after sowing during this season. It 
was else noticed that tbe varieties in general recorded 
tbe highest LAX values on 90th day in tbe first season and 
on 60 th day in the seoond season*

A comparison between seasons showed that tbe LAI of 
all the varieties was less in tbe second season.



fable 8. Leaf area iM m  ead net ssoiizilatiaa rate at different growth stages of eoybeen
varieties In the tyo seasons

Leaf area index Net assimilation rate

40 th day Goth day 90th day after after alter sowing sotting sowing

I :7*

1. BC 398212. m 14437
3. S3 26691 4* Improved

M i o e i  
10 92814 Adaap FLS0-1Q 

8* Honofcta

11* Satis12. dli 275013. BC 6329814. BC 2586
F tost
SBat 

0J>. at 5f

1.6041.2790.024
2*8772.7853.842

5.842
2.3176.054

1.774 3.531 6.076
1.5561.631
1.4781.3351.247
1.5931.1611.152
1.325

4.0712.4602.386
3.1114.2063.881
4.3045.0243*214

5.3365*2114.152
4.1447.7677.792
5.8740*094
4.115

TJS IS 3
0.315 1.012 1.069
- - 3.120

40th day 6oth day aftsr aftersowing sowing

0*4190.4810.613
0.493
0.410.1 
0, 
0.798 0.550 
0.574 0.580 0.461 0.506 
0.450
BS

0.125

Between 40 th & 
Goth day after
..■agates

Between 40 th and
60th & 60th day90th day afterafter sowingsowing _______ _mmSm-EBUB ifcdi min I II imnnmmmmmmmummmrnmmm'

0.6770.776 2.308
4.259 4.2932.526

0.900 3*699 4.475
1.144 3.441 3.892
J-0530.857

4*242 3.8152.106 4.401
0.957 2.583 5*4450.658 4.180 4.5100.766 3.165 4.729
0.925 2.961 3.727
0.744 3.951 5.225
0.980 4.523 3.8770.960 3.920 2.8430.866
TJS PS !?3
0.228 1*118 1.013
#* **

1.27©
1.6321.523
2.407
2.942
l:IU
0.8231.412
1.9621.402
2.036
2.326
1.543
m

0.506

CJl
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(h) net assimilation rate
The data on net assimilation mate between growth 

stages ©ro presented in table 8 and the analysis of variance 
in Appendix 4.

It oaa be seen fifom the table 8 that there was no 
sl&iifioant difference in net assimilation rate between 
varieties at any of tbe stages of plant growth in both tbe 
seasons*

A comparison, of the trend in HAH between 40th end 
60th day and 6oth and 90tb day showed an increase in HAH 
in 8 of the varieties under test* while tbe remaining ones 
showed a decreasing trend*

As in tbe case of LAI and other characters* a 
considerable reduction in HAS was also observed in tbe 
seoond season compared to first*
(i) Humber of days to flowering

Lata on cumber of deys to flowering are given in 
Table 9.

Tbe varieties took 56 to 62 days for flowering in 
tbe first season and 49 to 53 days in the seoond seaaon*
(j) Lusher of days to maturity

The data on tbe number of days to maturity are given 
in Table 9*

The varieties took 125 to 130 days for maturity 
in tbs first season and 83 to OS days in tbe seoond season*



Table 9* Humber of daye to flowering and number of days to maturity ofsoybean varieties in tbe tuo seasons

Days to 50 per oent Hoys to maturity
Q m m A M __________________  __________________________

Treatments................
First
mwmaw

Seoondseason First
fiiMiimn

Second
■im snri

1. BO 59821 60 52 129*5 33*5
2* BO 14457 62 52 128*5 64*0
3* BO 26691 5 0 48 126*5 84*5
4* Improved Pelican 57 47 126*5 85*0
5* m 92814 5© 53 128*0 84*0
6. Aafcur 59 50 129.5 84*0
7. I&SCM8 58 50 129*5 85.0
8* Monetta 57 50 126*5 « * o

9* Bragg 56 47 125*0 @5*0
10* BO 39824 58 50 130.0 83*0
11* Davis 58 50 129*5 85*5
12* JS 2750 58 48 126*0 84.5
13* 10 63296 58 45 126*5 83*0
14. 10 2506 50 83*0
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XI* Observations at harvest
(a) number of bearing nodes par plant

The data on the number of bearing nodes per plant 
at harvest are presented in fable 10 and the analysis of 
variance in Appendix 5*

Varieties did not show any significant difference 
on the number of bearing nodes per plant in both the seasons* 

The number of bearing nodes per plant was much less 
in the seoond season*
(b) Number of pods per bearing node

The data on the number of pods per bearing node ere 
given in Table 10 and Flg*4. The analysis of variance is 
given in Appendix 5*

There was significant varietal difference in the 
number of pods per bearing node in the first season* The 
variety Bragg reeorded the hipest number of pods per 
bearing node (3*68) which wae on par with Improved Pelican 
but superior to all other varieties.

The number of pods per bearing node also was 
considerably less in seoond season*
(o) Number of seeds per pod

The mean values on the number of seeds per pod are 
presented in Table 10 and Fig.5. The analysis of variance is 

in Appendix 3*
The varieties did not show any significant variation 

in the number of seeds per pod in both the seasons*



W U «  to* Wtsaber of beoiiiig nodes per plant* number of pods per bearing node* mober of seeds per pod ox»d 1000-seed weight of eoybeen varieties in the two seasons.

Treatments
Bisaber of bearing xkodes per pleat Somber of pods per bearing n̂ >de Bmsber of seeds per pod 1000 sesd weight 

Cg)
FirstSeason Second First Secondseason Firstseason Second

ssason First : season iSeoond

t. BB 39321 19.20 4*67 2.36 1 *28 1.78 0.82 86.67 66.73
2. B6 14457 18.27 3*60 1.90 1*41 1.75 1.19 79.96 65.12
5. SC 26691 24*20 4.07 2.50 1.14 1.71 1.10 85.40 70.90
4* Improved pelican 20.27 4*60 2.90 1.28 1.62 1.00 87.27 70.30
5. W  92814 18.53 3*67 2.44 1.36 1.88 1.93 @9.59 68.10
6* Ankur 17.60 3*87 1.85 1.91 1.71 1.07 84.84 70.57
7* FLSO-18 15.60 4*00 1.99 1.39 1.94 1.73 85.90 72.29
8. Marietta 20.47 4*07 2.45 1.13 1*82 1.42 84-05 66.53
9. Bragg 19*00 4.13 3*68 1.34 1.77 1.39 84.36 65.77
10. IB 59824 19.40 3.93 2.67 1.08 1.65 1.57 82.71 61.00
11 * Dearie 18.67 3.80 1.96 1.21 1*83 0.87 89*23 64.37
12* m  2750 25*47 5.33 2.30 1.23 1*67 1.66 86.07 67.68
13* SO 63298 16.93 4.80 2.35 1.26 1.67 1.18 @3*60 66.61
14* SO 2586 4.27 1.16 z m 70.30

F Test ITS m 3 33 IIS ss 33 m
33»± 3*344 0.570 0.287 0.171 0.105 0.293 0.207 0.272
3*D. at s% *• 4N» 0.838 •» mm — — mm

CX5
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Bike other growth and yield characters, the number 
of seeds per pod also was less la the second season.
(d) 1000-seed weight

Bata on 1000 seed weight are presented in fable 10 
and tha analysis of variance in Appendix 5*

There wes no si^iifioant varietal difference in 1000- 
seed weight among tha varieties tested in both the seaaons. 

But a considerable reduction in test wei^st was 
notioed between seasons*
(e) Number of pods per plant

The data m  the number of pods per plant are 
presented in fable 11 and Plg*6* Tha analysis of variance 
is given in Appendix 6*

There was no ai^iiflosnt difference In number of 
pods per plant between varieties in both the seasons*

But there was a very heavy decline in the number of 
p d d  s  i n  t h e  s e c o n d  soaeon*
( f )  W e i g h t  »£ pods per plant

The data on the weight of pods per plant are 
presented in Table 11 and Flg*7* The analysis of variance 
in Appendix 6*

It oan he seen from the table that the varieties 
did not Show any ei@alfiaont difference In the weight of 
pods per plant*

As in the oase of number of pods per plant the mean



table 11. ITmdber of pods per plant* wel^bt of pode per plant* Celling percentage and number ofseeds per plant of aoybean varieties in tbe two seasons
fhxsber of pods per height of pods Shelling percentage Humber of seeds
a f e s lL ._______________  ____ ____________ ___________________ g ^ j & a s l ----------------
First Seoond First Seoond First . Seoond First Seoond 

Treatments season sseson season jsmSSL___ Qgagqn m zsm   — SSBSffi---sm m ~

1. SC 39821 46.33 6.07 10.03
2. 8C 14437 35.06 4.93 7.17
3. BC 26691 60.73 5.00 13.10
4. Improved Pelican. 58.90 5.67 12.93
5. BC 92614 44.67 4.40 10.66
6. Ankur 33.73 6.50 7.00
7. F&80-18 30.0? 5.60 7.90
8. Honetts 49.87 4.60 11.23
9# Saragg 68.47 5.73 14.56
10. 1C 39624 51.33 4*23 11.00
11. Davie 36.80 4.60 9.38
12. Jtl 2750 60.73 6.53 14.10
13. BC 63298 39.73 6.07 6.81
14. BC 2506 5.30

F test ITS US IIS
n m t 9.910 0.705 2*291
C «F • at 5' • •

0.61 62.78 54.10 82.90 4.30
0.73 57.73 54.92 62.34 5.87
0.73 58.92 53.03 107.97 6*40
0.84 50*51 57.32 96.87 5.60
J.99 61.88 53.17 84.27 8.67
0.02 64.06 55.14 56.60 6.90
1.05 58.17 58.30 59.93 8.37
0.77 61.79 53.53 90.87 6.53
0.69 61.69 53.19 121.73 6.50
0.57 62.05 52.24 85.53 6.03
0.61 65.97 52.10 67.13 3.93
1.08 61.63 54.55 117.67 10.67
0.00 61.29 53.93 67.67 7.13
1.36 56.86 10.50
fill c% 3 m 3

0.163 1.413 1.065 18.466 1.10 6
• 4.123 3.096 - 3*448
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v&l&xt of pode per plant see markedly lower during tbe 
eeoond season*
(ff) ShfllHwff M P ftmtnga

Oats on Shelling percentage ere presented in fable 11 
and the analysis of variance in Appendix 6*

there was aiyaifioent varietal difference on shelling 
percentage in both the seasons* the variety Davis recorded 
highest shelling percentage of 65*97 during the first 
season end this was on par with Ankur* 30 59821* 0 39824 
and m 92814*

Poring the seoond season eultlvar 11*30-18 gave the 
highest shelling percentage (56*30) whloh was on par with 
Improved Pelioen and bc 2586 but superior to all other 
varieties*

A generpi decline in percentage nian
noticed in the second season compared to the first*
(h) Uumher of seeds per plant

Data on the number of seede per plant are presented 
in table 11 and Fig.o. the analysis of variance is given 
in Appendix 6*

There was sigaifloont varietal difference in tbe 
number of seeds per plant only in the second season and the 
variety JB 2750 recorded the hl^aet value* It was on per 
with X5 2586* 3D 92814 end 11*80-10* the number of seeds 
per plant again was less during second season than tbe 
first*



(I) Yield of seed
Bate on yield of seeds are presented In fable 12 

and Fig*9 sad analysis of variance in Appendix 7*
fbare was sigiifioant varietal difference with 

reapeot to this character*
Boring tbs first season# tbs variety Bragg# recorded

tbe highest yield of 2319*49 kg baT* aad it was on per with
the varieties m 26691, JK 2750# m 63298, Ifcnetta#
Improved lelioan, 1C 59824# 1C 59821# Baris and Ankur# but
superior to H5 92814# C 14437 end ~B30 18,o'

For eeleoting out a few superior varieties a ozitioal 
value of discrimination at 95 per eent oonfidenoe waa 
determined assuming tbe normality of plot fields end this 
was found to be 2096*66* Using this critical level tbe 
varieties Bragg, TC 26691, JH 2750, m 65298 aad lionetta 
were selected as peranising in tbe relative order of 
ma^iitude*

M kfm tkM ,tMLaaH

fbe simple oorrelation coefficients of different 
c3?owtb and yield ooeixments with yield are presented in 
fable 12(a)* It was observed tbat tbe yield contributing 
factors snob as number of seeds per plant# number of pods 
per plant# weight of goda per plant# number of bearing nodes 
per plant end number of pods per bearing node ebowed 
significant positive correlation with seed yield*



table 12. Yield of seeds* yield of stover and harvest index of soybean varieties in tbe

Yield of seed (kg of stover''(kg'ba"^)"^Harvest index

trestoents First Seoondseason First . season Seoond Firstseason Secondseason
1* SC 39021 2072.57 107.57 2974.20 195.36 0.364 0.36?
2. BC 14437 1412*22 109.08 2095.03 178.01 0.382 0.370
3* SC 26691 2244.67 78.63 3217.37 154*60 0.410 0.383
4* tmjafovad PeUoon 2000.52 123*28 3616.45 198*13 0.403 0.364
5* SC 92014 1833.14 68.05 2545.97 152.56 0*416 0*292
6* Aaknr 1915*45 97.71 2674.91 172*06 0*416 0*382
7* FL30-18 1338*02 129.00 2250.69 169*70 0*382 0*455
@» Hcnetto 2121.21 111.9® 2731*03 206.60 0*439 0*372
9* Bragg 2319.49 74.65 3477.93 173.90 0*400 0.320
19* SC 39G24 2000.06 63*90 3329*61 161.58 0.383 0.301
11. Doris 1922.93 75*62 2731*62 163.20 0.415 0.344
12. JTT 2750 i»9fl9r3>? 115.50 3497.96 197.00 0*386 0.353
13* SC 63298 2169.05 115.95 2974.20 184.93 0.412 0.355
14. SC 2586 128.93 201.73 0.376

F test 0 i'i s 88 SS
s m t 147.400 11.760 183.640 9.583 0.014 0.028
C.T>. St 5P 430.470 35.168 535.228 40*018 •* -

Crj
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table 12(a) * siapi© linear oorrelaticn oooffioienta of 
yield par plant with different quantitative characters.

1* taibar of aeeda par plant 0.9714**
2, tabar of poda par plant 0.9321**
3* weight of pods par plant 0.9943**
4* nonbar of aeeda par pod 0.2474
5. Huobar of baarine nrwlna otap slant 0.U043**
6. tabor of pode perAbnode8 0.5679**
7. 1000 aaed weight 0.2406
©♦ Height at 40th day 0.0G013
9» Height at 60tb day 0*3074
10. Height at 90th day 0*2400
11. taabar of branobea par plant at 40th day 0.0573
12. Hoobar of branches oar slant at 

doth day after sowing -0.0204

** Signifioent «t 1$ level

table 12(b) • Correlation natxix of number of pods per 
bearing node* nanbar of bearing nodes per ylmt and seed weight per plant.

y ... *1..!... %o

y 1.000
*1 0.568 1.000

0.004 0.1270 1.000

y • 3esd weight par plant
Xj « taaber of pods par bearing node
2u » M b e r  of bearing nodes par plant



It was also found that of the four independent 
faetoro via** number of bearing nodes par plant* number of

bcATl'oĵpods per, nod©, number of seodo par pod, aid toot wel^it the 
simple correlation coefficients between yield and yield 
contributing factors was significant only for the number of 
bearing nodes par plant and number of pode per bearing node* 
lienee the seed weight par plait (T) was defined in terns 
of number of bearing nodes pop plant <Xj) and number of pods 
per bearing node (Xg) aid a multiple regression equation 
in the fore 7 » a^x^bgXg was fitted for estimating tha 
relative oontribution of these ofcanaoters on yield* The 
results farther revealed that the above two Characters 
wore responsible for 86*73 per cent of variations in seed 
yield* The correlation matrix for these two characters 
are given in Table 12(b)*
ŝ ssdyLSBkjystiisi

Using the multiple regression equation the following 
selection indices were worked out for each variety and are 
presented below*

i : Variety
SeleQtictti Rank

1. Bragg 19*900 1
2. JW 2750 19*562 2
3. m 26691 19*501 3
4* Improved Pelican 18*066 4
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5. 10 39024 18.079 5
6. Monetta 18.027 6
7. 30 39021 17.377 7
a* 00 92814 17*202 8
9. 30 63298 16.321 9
10. Bevis 16.345 10
11. 10 14437 16.102 11
12* Ankur 15.765 12
13. 2LS0-18 15.302 13

tt oaa be aeon froo tha above data that the varieties 
Bragg* ^  2750 aad 30 26691 ranked first* seooad aad third 
ao wording to selection index* these varieties were the

es*1top rankers besed on mean. yield hs also* Heaoe it was 
ooaoludsd that the varieties Bragg# JN 2750 aad BO 26691 
were the most promising varieties aaang the 19 varieties 
tried in the experiment for the first season*

Bering the seooad season# the variety H&9-18 
recorded the highest yield of 129 kg ha*1 sad was on par 
with BO 2306, Improved i elioen, W 63298# JH 2730# Moaetta# 
BO 14437# BO 39021 end Ankur. this variety was superior 
to 30 26691# Bavis, Bragg# BO 92814 rad BO 39824*

Seed yield of all the varieties was markedly lees 
in the seooad season than the first*
U) field of stover

The data on yield of stover are presented in fable 12
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and Pig.10 and the analgia of variance in Appendix 7.
Significant diffarenoo in stover yield woo notioed 

between varieties in both the seasons. In the first season* 
variety Improved Pelican rooordod the highest stover yield 
of 3616.49 kg ha*1 which was on par with 3$ 2790* Bragg*
SC 39024 end DC 26691 hot soperior to DC 39621, DC 63296, 
Davis, ikmstta* Ankur, DC 92814, H,30-1B* and DC 14437.

Boring the second seeaon, variety iknatta gave the 
highest stover yield of 206.8 kg ha"1 which was superior to 
DC 26691* DC 92814* DO 39824 and Bovis hot on par with all 
other varieties.

As in the oese of seed yield and other growth and 
yield ohoreeters* the stover yield also was lesser in the 
second season in ell the varieties tested.
(k) Harvest index

Bata on harvest index are given in Table 12 end the 
analysis of variance in Appendix 7.

Thor® was no aigaifiosnt varietal difference in the 
harvest index (haring both the seascas.

Conparisoa between seaaeae showed a lower harvest 
index in the seoend season coopered to the first.

|" Ccntant aad untolca of f a r U U M g  natgHttf
A. 1. nitrogen oontent
(a) nitrogen oontent of steo

The data on nitrogen oontent of steo at various
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growth stages are presented in Tablo 13 and the analysis 
of <90x10008 in Appendix ©•

There was st&ilfleant varietal difference in the 
nitrogen oontent of stem, at all the stages of plant growth 
except 40th day after sowing in both the seasons.

Coaparieon between stages indicated an inerease in 
nitrogen content of stem from 40th to 60th day and decline 
thereafter in the first eeaaon. Bat a gradual decrease 
in nitrogen oontent wee notioed between stages in the seoond 
season*

Higher nitrogen oontent of the stem was notioed in 
compared to the first*

(b) nitrogen oontent of leaves
The data on nitrogen oontent of lesves at different 

growth stage© are presented in Table 14 and the analysis 
of variance in Appendix 9*

Varietal variation in the nitrogen oontent of leaves 
was aignifioent at all the stages in both the aeneous* 

Comparison between stages ifaowod an increase in 
nitrogen oontent of leaves £xm 40th day to 60th day and 
a decline thereafter*

There was no consistent variation in the oontent
A

of leaves between seasons*
(e) nitrogen oontent of pode

Bata on nitrogen oontent of pode are presented in



table 13. nitrogen content of oten at different growth stages of soybean varieties in thetwo seasons

______________lUteftBBjanSflafe,. i£L.________________
First season Second season

40th day
after
M d m

60th day 
after . setfiitfi...

90th dayafteraourlacr
Harvest 40th dayaftersouia^

60th day 
afterMMfalg

Harvest

1* 1C >9821 0.918 1.003 0.816 0.463 1.727 1.627 1.553
2. 1C 14457 1.003 1.196 0 .720 0.613 1.927 1.567 1.020
3. SJ 26691 0.926 1.156 0.676 0.426 1.670 1.603 0.820
4. Improved Pelioan 1.060 1.120 0.760 0.456 1.560 1.580 0.720
5. m 92814 0.982 1.163 0.686 0.463 1.673 1.607 1.187
6* AnJcur 0.880 0.830 0.736 0.453 1.700 1.213 1.427
t* H&0-18 1.010 0.860 0.586 0.436 1.500 1.533 0.987
a. ikuetta 0.942 0.700 0.773 0.390 1.747 1.62? 0.893
9. Bragg 0.951 1.10 6 0.795 0.266 1.597 1.587 1.073
10* 1C 39824 0.971 1.000 0.973 0.273 1.587 1.687 1.247
11* Basis 1.026 1.043 0.653 0*456 1.323 1.513 0.960
12. JB 2750 0.953 1.045 0.980 0.413 1.820 1.807 1.687
13. HC 63298 1.006 0.926 0.746 0.406 1.603 1.760 1*200
14. SC 2306 1.613 1.050 1.180
1 F tost 13 0 0 ••

** ns 3 B
SUa± 0.101 0.0412 2.0801 0.0265 0.1381 0.0961 0.119
C.I>. at 5'.' • 0.119 0.093 0.079 - 0m2u0 0.345



Tofclo 14* nitrogen content of leaves at different growth stages of eoybeen varietiesin the two seasons

  M t e M W i  MBflMBfc.XgI---------------
mrat season.  ____  ..JiMaBfljMMgi

Treatments
40th day aftermuiiwii

60 th day 
after sowing....

90th day after 
.sowing..._.

40th d^r afteraoutng
60th day after sowing._

1* W 39821 2.920 3.610 2.970 2.793 3.227
2. ®C 14437 5*206 3.726 1.946 2.980 3.407
3. BD 26693 3.016 3.713 3.056 3.173 3.477
4« Xopvovaa Peliosn 3.396 3.426 2.736 3.000 3.293
5. BC 92714 3.050 3.683 2.800 3.147 3.347
6* Asker 2.793 5.106 3.103 3.497 3.230
7# P&30-13 2.900 3-240 2.313 3.240 3.427
8. iianstta 3.036 3.300 2.673 3.540 3.647
9# Bragg 3*060 3.600 3*200 3.190 3.347
10. SC 39024 3.113 3.180 3.320 3.287 3.373
11* Daria 3.t26 3.020 2.233 3.220 3.260
12. Jf? 2730 2.906 4.033 3.070 2.640 3.190
15. BC 63290 3.823 3.873 3.312 2.680 3.160
14. DC 2386 3.010 2.940

P test 0 ;i ■

SBa± 1.740 1.414 1.336 0.171 0.096
C.B. at 5v- 0.252 0.370 0.546 0.409 0.278
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fable 15 and the analysis of variance la Appendix 10*
the data revealed that there woe elgoifioent varietal 

difference la the nltrogm eoataat of green pods in the 
flret eeaaon only.

There was so consistent variation la the nitrogen 
oontent of green pods between esaacns*
(d) nitrogen oontent of ahelle

The data on nitrogen oontent of ahelle are given la 
Table 15 and the analysis of variance in Appendix 10*

There was significant varietal difference la the 
nitrogen oontent of ahelle In both the seasons*

In general the nitrogen content shell 
in the seoond season aa compered to the first*
(e) nitrogen eontaat of eeede

Data on the nitrogen oontent of eeeds are presented 
In Table 15 and the analysis of variance In Appendix 10*

The varieties Showed significant difference In the 
nltrogm oontent of seeds only in the flret eeeeon*

m  consistent variation in the nitrogen oontent of 
seeds was netleed between aoasons*
A* 2* Hltrogn uptake
(a) nitrogen uptake by stem

fata on nitrogen uptake by stem at different stagea 
of plant growth are preaented in Table 16 end the analysis 
of variance in Appendix 11*



fable 15* Ritrogen content of pode* shells sad seeds of soybeen vaxletiee la the two
seasons

_______ELtemm. .m3MJ£)___________________
£sSm_____________________§isUa_____________ §a&&

freefcxiaats First season Seoond season First
........jseaisa....

Secondaaeei.cn FirstMMUMI Ssoead
jgS&BSA

1. W 39021 0.806 (1.344) 1.811(1.676) 0.8J5 0.667 5.061 5.062
2. SC 14457 1.899 (1.702) 3.088 (2.022) 0.860 0.703 4.896 5320
5. EC 26691 2.434 (1.855) 2.421 (1.849) 0.560 0.585 4.755 4350
#• lawrvfiiiPeiicon 2.323 (1.825) 2.504 (1.672) 0.774 0.553 5.051 5*140
5. EC 92014 2.509 (1.819) 2.349 (1330) 0.695 0.617 5347 5.067
6. Aakur 2.760 (1.959) 1.350 (1.555) 0.707 0.650 4363 5367
7. F&SQ-18 2.557 (1.886) 2.576 (1301) 0.728 0.670 5.160 5350
8. Hoaatta 2.652 <1.911) 2.399 (1.844) 0*736 0.690 5.760 4.916
9* Bragg 2361 (1.887 2353 (1.742) 0.651 0*617 5.711 4.930
H .  EC 59624 2.454 (1355) 2398 (1370) 0.700 0.777 5.160 4.455
11. Boris 2.715 (1.927) 2.752 (1.938) 0.616 0.713 5.116 5*050
12 . M  2750 2306 (1.899) 1.653 (1.&29) 0.659 0.680 5.551 5.100
15. SC 65290 2.471 (1.863) 2.449 (1357) 0.678 0.593 4.960 4.860
14. EC 2586 2.228 (1.797) 0.607 5327

F test S HS 3 S 3 A/g
saa± 0.057 0.145 0310 0.032 0.127 0.134
C.B. st 5$ 0.168 - 0.0!® 0374 0.369 —

Figures in parenthesis indloate /  (x*1) transferred valne <72
CO



Zable 16. nitrogen uptake by stem at different ipyowth stages of eoybeen varieties In tbetwo seasons

Treatments
1* SC 59021 3*197

40th day Goth dey 90th day
aiter after after
jgaflag  ..aaiifig  a w ^ L —

Seooad seasonŝacaESâ B̂ -a&jL: rgffTiBm.
Harvest 40th day 60 th d ^  Harvest

after after alterttftnltie* aeol ■*%** flUSafLaajst
7.542 35.796

2. SC 14437 3.441 13.99© 12.087
5. SC 26691 2.319 13.807 32.126
4. Improved PeUoaa 4.826 17.645 34.846
5. SC 92814 4.030 16.861 23.529
6. Aalear 4.163 6.796 26*758
7* HSO-16 4.498 7.252 15.554
6* Monette 3.317 8.298 23.373
9* Bragg 3.703 13.307 41.376
10. SC 39024 4.532 10.997 48*269
11* Bavls 3.040 14*497 26*767
12. JB 2750 2.655 14.991 48*907
13. SC 63298 4.362 10.772 25.419
14. SC 2586

F test m ns s
3 M 1*002 4.162 5.770
C.D. at 5f‘ - 16.841

6*026 1.366 2.570 2.921
9*202 1.382 2.707 1.665
9.367 1.410 2.783 1.236
12.159 1.349 3.763 1.662
9.007 1.296 4.459 1.709
7.695 1.189 2.193 2.576
7*637 1.540 2.913 1*609
8*328 2.131 3.467 1.664
8.271 1*426 2.614 2.284
6.186 1.390 6.140 2.567
15*838 1.369 3.915 1.154
13.118 1.213 3*856 3.073
8.082 1.299 4.322 2.029

1.508 2.206 2.225
US US 118 8
2.173 0.315 0,632 0.176
• - - 0.819



There was signifieent varietal difference oin 
nitrogen uptake by sten only on 90th day after sowing in the 
first season and at harvest in the seoond season*

Coaparieon between stages indicated a higher nitrogen 
uptake by sten upto the pod fosntag stage and a decline 
thereafter in both the seasons*
(b) nitrogen uptake by leaves

Bata on nitrogen upteke by leaves at different growth 
stages are presented in fable 17 end the analysis of 
variance in Appendix 12*

Slgnlfioent varietal difference in the nitrogen uptake 
by leaves was notioed only an 90th day after ©owing during 
the first season*

A steady increase in nltrogm uptake by leaves was 
notioed upto the pod fanning stage in both the seasons*

nitrogen uptake by leaves was conspicuously leas in 
the seeond season oospered to first in a U  the varieties*
(o) litrogan uptake by pods

Bata on the upteke of nitrogen by pods ere presented 
in fahls 18 and the analysis of variance in Appendix 13* 

fhare waa al^iifioent difference in the nltrog«i 
uptake by pods in the first season only*

Bitrogen uptake by pods during the seeond season was 
considerably less than that of the first season*
(d) nitrogen uptake by sheila

Bata on the nitrogen uptake by shells are presented



Ifltla 17. nitrogen uptake by leaves at different growth stages of soybean varietiesIn the too seasons

________ Pfllaks of nltroam (kg hsT1l
FlXSt aaumw* 3

. . . I  i i iB i i .u n  ■  11■ mmmm mmmmmrnmtm

Treatments
40 th dayafter Goth day after

90th day 
after

40th day 
aftaraourlmr

60th day 
aftaraftiriiig

1. EC 39821 12.0 20 29.909 79.794 2 .2 16 5.074
2. SB 14437 1 1 .7 5 8 35.263 21*266 2.847 6.009
3* SB 26691 7.837 41*397 88*598 3.281 6.646
4* Improved Pelican 16.245 41.190 8 1.74 6 2.86Q 6.927
3. SB 92714 14.055 43.666 65*088 2.736 9.502
6. Jtakar 13.186 25.089 72.139 2.329 6.020
7 . 0 8 0 *18 10.791 25.369 44.372 3.675 7*490
8* Monet ta 11.30 6 32.989 55.122 4.807 5*060
9* ^cegg 11.873 41.972 110.741 3.089 9*587

10, 1© 39824 11.725 54*158 111*350 2*987 6*242
1 1 , Davis 9.676 37.619 54.933 3.436 5*838
1 2 . Jt! 2750 8.484 54.827 96.543 2.007 6.796
13. SC 63298 10.347 38.653 64.879 2.731 3.064
14. SC 2586 2.292 4*499

F teat US SS s ns IS
8!Mt 2.173 10.182 13.416 0.725 1.6 5 2
C.u. at 5- 39.161 as •



in table 18 sad the analysis of variance in Appendix 13* 
Varieties did not flhov any ei^xifioant difference 

in the nitrogen upteke by sheila in both the seasons*
Comparison between sonoono showed that the nitrogen 

uptake by shoH y aarkedly less daring the second 
season*
(e) Nitrogen uptake by seeds

Beta on nitrogen uptake by seeds are presented in 
fable 18 and the analysis of varisnoa in Appendix 13*

Si^iifloaat varietal variation an nitrogen uptake by 
aeeda was notioed only in seeond season*

fhe uptake of nitrogen by aeedo was lees during the 
seoond season*
(f) Nitrogen uptake by plants

Bata on total uptake of nitrogen by plants are 
presented In fable 19 end the analysis of variance in 
Appendix 14* fetal uptake of nitrogen at harvest is shown 
in Fig* 11*

Varietal difference in tbs total nitrogen uptake by 
plants was slgnlfioent only on 90th day a t the first season 
sad at harvest stage of the seoond season*

A steady increase in the total nitrogen uptake was 
notioed upto harvest in the first season while a decline 
in uptake was observed after 60th day in the seeond season* 

Comparison between seasons also showed that the total 
nitrogen uptake by plfirfre in the second was



Table 18* Ritrogm uptake by pode* shells sod eeede of soybean varieties in the two seasons
XIxtotsm of niwroai (to h* *)

Feds JtS & L

Treatments First season Seeond season Firstaaxmnn Seeondseason First Seoond

1. W 39821 12.647(3*694) 0.646(1.283) 14*653 0.981 154*852 11344
2. SC 14437 14397 (3.911) 1388(1.445) 11.551 1343 90*455 10.923
3. EC 26691 42.364(6.585) 0.693(1.301) 13*050 0.898 168*616 7v642
4« AlUvVWP e H c m 46382(6.862) 1*449(1.565) 13.134 1*090 176*520 12.128
5. 1C 92014 43*724(6.688) 1.105(1.451) 12*491 1.183 149*160 6*582
6 * taker 53349(7.406) 0.997(1.413) 7.758 0.984 97386 10.120
7* B d K M ® 41*913(6.551) 1.589(1309) 10*834 1.379 104*928 13*706
8* Honstta 54*205(7*430) 0*575(1*255) 16.118 0*951 177*710 13*914
9* %«8g 66.355(8.207) 0*748(1*322) 16.196 0334 227*933 8.567
10* 18 39324 39*696(6.379) 0*685(1*298) 12*879 0.824 153.854 5*720
11. ltai&s 43383(6.699) 1.100(1*449) 9336 0.979 138*460 7.660
12.  m mo 39351(6.395) 0*713(1.509) 15*954 1*298 222.994 10.751
13. 1C 63298 24.341(5 334) 0312(1.346) 11*l®1 0*864 119*565 10.090
14. SC 2386 0*471(1 *216) 1350 11*526

F test 3 ITS ITS m m m
sm± 0*753 0.176 2*857 0*208 0.978 1 3 20
C3. St 5f» 2.197 *» • - • 4*128

Figures in parenthesis indicate /'x*t transformed value



Table 19* fetal nitrogen uptake by plants at different growth stages of soybean varietiin the two seasons

StMfcESgBg* ( M  M l J L

Treatnento

First season.......
40th day afterssetajt# sêy PWil IMr

60th day aftar . sowing...
90th dayafter

.. sowing ........

Harvest 40th dayafteraoiiise
60th day aftar

Harveat

1. SC 39821 15*218 37.472 131.96 177.532 3.582 25.258 15.309
2. SC 14437 15*207 49.262 48.01 111.211 4.226 29.444 13.652
3. SC 26691 10.156 55.262 163.24 195*034 4.691 30«474 9*777
4* Xnprevad Poll con 21.071 58.976 163.50 206.656 4.216 36.438 14.095
5. SC 92814 18.085 60.528 132.16 170.658 3.697 45.444 9.473
6. Anlnxr 17.343 31*866 156.20 115.340 3.365 2?*895 13*681
7* H*S0*18 16.625 33*276 103.24 122.815 5.216 36*036 16.695
8* Manetta 13*826 41.193 134.20 202.205 6.938 29.409 14.605
9* Bsogg 14.976 55.343 198.55 252*401 4.517 28.574 11.708
10. SC 39824 16.258 45.155 200.02 172.899 4.376 34.228 9.113
11* M e 12.718 52.117 127.09 163.334 4.605 33.156 9.794
1 2 . dir 2750 11.139 66.819 186.36 252.066 3*206 37.289 15.216
13* SC 63296 14.710 49*426 115.59 139.497 5.697 39.606 12.984
14. SC 2586 5.600 21.556 15.735

F test IS IS S m m IS 3
n m t 2.829 14.128 25.52 58*969 1.056 2.522 1.496
C.S. at 5f> • 52.67 • «s 4.350
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eonelderebly less ooopared to flret in all tha varieties*
0*1* Phosphorus content
(a) Phosphorus oontent of etre

The data on tha phosphorus oontent of atom at various 
growth stages are presents* la Table 20 and the analysis of 
variaaes in Appendix 15#

there was significant varietal difference in the 
phosphorus ocateat of stea at all tha growth stages except 
at the harvest stage of tha seooad season*

A steady decrease in tha phosphorus oontent of staa 
was noticed with age of tha erep in tha first season# But 
in the seared season, there was m  initial inereaas upto 
60th day red a decline thereafter#

tha phosphorus oontent of stre in tha second season 
was loss coopered to first in oil tha varieties#
(b) Phosphorus oontent of loaves

Tha data re tha stoeepheros oontent of loaves at 
different stages of plant growth are presented in Table 21 
and tha realyoia of variance in Appendix 16#

Significant varietal diffemnoe in tha phosphorus 
oontent of leaves was noticed at all the growth stages 
in both seasona#

A steady decline in phosphorus oontent of leaves 
was netioed with advancement of orop growth in all the 
varieties#



Table 20* Phosphorus content of stem at different growth stages of soybean varieties in thetwo seasons
Phosphorus oontent (<*»)

Treatments

.... First season
40th day
afteraotdno

60th day
aftar
• H t r f n g

90th day 
aftar
« m * « g

Harvest 40th day after
■flying

60th day 
aftar

Harvest

1. BC 39021 0*566 0.336 0.032 0.017 0.071 0.082 0.022
2. 1C 14437 0*466 0.312 0.066 04)28 0 * 0 4 8 0.072 04)58
3* 1C 2669$ 0.457 0 . 2 ® 0.037 0.020 0.042 0.081 04)44
4* Imposed PeUoan 0.3® 0.246 0.026 0.025 0*022 0.071 04)17
5. 1C 92314 0.397 0,242 0.035 0.019 04)61 04)71 04)29 t
6* Ankur 0.4® 0.501 0.055 0*026 0.066 0.130 04)21
7. P&SCM8 0.307 0.202 04)38 0.030 0*074 0*134 04)26
6* Honstta 0.440 0.215 04)13 0.011 04)56 0.056 04)25
9 . aeegg 0.298 0.206 0.044 0.016 04)60 0.103 04)27

10. m 39024 0.3® 0.206 04)24 04)11 0.036 0.058 o j m
11* Baris 0*469 0*215 0.035 0*029 0*044 0*077 04)26
12. JS 2750 0.298 0.266 04)35 04)17 0.052 0*075 04)29
13. SC 63296 0.312 0.206 0*035 0*015 04)91 04)85 04)29
14. SC 2306 04)66 04)88 0.023

P test S S 3 8 i S BS
SSteir 0.224 0.014 0.003 0.003 0.008 04)08 04)130
C.D. at 5f> 0.064 0.042 0.0095 0.007 0.023 04)22 •



Tabla 21 • Phosphorus content af leaves at different growth stages of soybean varietiesin yu> tlWO awamiMi

iTeatomts

First aftftffori ._... Seoond season..._
40th day of tor mdiut

6oth dayafter
sowing

90th day after
oovlm.. _ ........

40th day aftereswtn«.................

6oth day afloraiding
1. EC 59821 0.883 0.568 0.202 0.191 0.112
2. EC 14457 0.706 0.598 0.527 0.213 0.124
5. EC 26691 0*572 0*457 0.202 0.147 o jm
4* XfaorovodFeUXeaa 0.420 0.418 0.204 0.137 0.115
5. EC 92814 0.474 0.372 0*212 0.151 0.108
6* Ankur 0.620 0.549 0*276 0.226 0.165
7. HiSO-18 0.591 0.556 0.166 0.157 0.165
8* Honstta 0.519 0.446 0.790 0.182 0.120
9* Bragg 0.467 0.344 0.392 0.155 0.077
10. m  59824 0.392 0.378 0.172 0.146 0*095
11. Davis 0.416 0.367 0.163 0.144 0.093
12. JIT 2750 0.416 0.317 0.197 0.111 0.113
15. EC 63298 0.480 0.340 0*202 0.155 0.101
14. EC 2506 0.129 0.123

F tost 0 3 8 U 8
n m t 0.018 0.014 0.054 0.00b 0.006
C.B. at 5p 0.054 0.041 0.158 0.018 0.020
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Boapenson between eenanrm also showed lower contents 
in the second season coopered to flret in all the ooltivare*
(e) Phosphorus oontent of pods

Bata on phosphorus oontent of pods ere presented in 
table 22 aad the analysis of variance in Appendix 17*

There m s  aignlfiooat varietal variation in phosphorus 
oontent of pods in the first season only.

Phosphorus oontent of pods was also less in tha 
aoooml season oonpsrod to first*
(d) Phosphorus oontent of Shells

The data on phosphorus oontent of Shells are given 
in Table 22 and the analysis of varlinoe in Appendix 17*

There was al^lfleant varietal difference in 
BhwuihawMi oontent of sWlils in both seasons*

Phosphorus oontent of shells was considerably higher 
in the seoond season oonpared to first in all oultivara*
(e) Phosphorus oontent of seeds

Bata on phosphorus oontent of seeds are presented 
in Table 22 and the analysis of variance in Appendix 17*

The varieties ahowed significant differsnoes in the 
phosphorus oontent of seeds only in the first season*

Phosphorus content of seeds was eonspiouously less 
in the second season sonparsd to first in all the varieties*



Sable 22. idaoejtooros content of ix>do* abella sod seeds of soybean varieties in tbe two seasons
Phosphorus oontent I )

.go&a - .............   M J L ,...... .........  Jgg&a
First Seeond First Seoond First Second

Treatments .... .seascm ....... . ..season........ season season.- _.egsfion_ memm

1. VC 59021 0.216(1.103) 0.108(1.092) 0.031 0.114 0.589 0*262
2. BC 14437 0.416 (1.190) 0*211(1.1005) 0.116 0.162 0.534 0.279
3. BC 26691 0.329(1.159) 0.181(1.087) 0.042 0.079 0.374 0.247
4* Improved Pelican 0.322 (1*150) 0.143(1.069) 0.034 0.108 0.374 0.293
5. BC 92814 0.350(1.462) 0.1750.064) 0.029 0.111 0.476 0.271
6* Ankur 0.442(1.201) 0.149(1.073) 0.057 0.119 0.506 0.303
7. PL3Q-18 0.315(1.147) 0.173(1.004) 0.070 0.0C?? 0.531 0.286
8* lionetta 0.304(1.142) 0.151(1.074) 0.040 0.093 0.460 0.236
9* Bragg 0.300(1.144) 0.193(1.092) 0*044 0.132 0.457 0*242
10.20 39824 0.320(1.149) 0.164(1.079) 0.036 0.068 0.519 0.233
11 «SlH9&8 0.338(1.157) 0.1510.073) 0.041 Omorn 0.454 0.2.3
12.JH 2750 0.354(1.164) 0.133O.064) 0.032 0.083 0.298 0.238
13.BC 63298 0.3360.156) 0.174(1.064) 0.063 0.079 0.461 0.300
14.'X 2586 0.228(1 *100) 0.071 0.267

F test S m 3 ITS
saa± 0.015 0.014/ 0.006 0.014 0.024 0.018
C.D. at 5:"’ 0.044 - 0.015 0.041 0.070 mm

F ig u re s in  perenthaoi j in d ica te  'x^1 trensfo rued  va lu e
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S*2* Phosphorus uptake
(a) Phosphorus uptake by sten

Bata an phosphorus uptake lay atea at different stages 
of plant growth ore presented in Table 29 and the analysis 
of variance In Appendix 18*

There tea significant varietal difference in 
phosphorus uptake by ataa only on 90th day in the first 
season and on 40th day in tha second season.

Ceetsarlaen between sto&ea «m increase in
tha phosphorus uptake upto 60th day and a decline thereafter 
in all the varieties in both tha seasons*

less in tha
eecond season coopered to first in all tha cult Ivors.
(h) Phosphorus uptake by leaves

Bata obi phosphorus uptake by leaves are presa&ted 
in Table 24 and the analysis of variance in Appendix 19* 

Varietal difference in phosphorus uptake by leaves 
was significant on 40th day of tha first season only*

A steady increase In phosphorus uptake by leaves was 
aotioed with age of the erep in both tha seasons*

Phosphorus uptake by leaves was considerably 
the saoool season ooapared to first in all the varieties 
tested*
(o) Phosphorus uptake by pods

Bata an the phosphorus uptake by pods are presented



—  — ... —  —           —  ■■ ■    *■■ ' ■ ■■....................... — ■
Uwtaka of ijboiitoraB by atsn (jte ha 1

i  i  ii H im H im  - i  in I I" -  - • ii 11    ■ r , --------------------------------------------------------------- a   .   , . . .     ------------------------------

Tabls 23* Bioephoroe uptake by aten at different growth stages of aoybean varieties la tlie
two seeacns

Tre&tsaente....

wiSPSm flMMHSQR . .. Seeond aeaaoct
40th day after

Goth day after .. ocwitff:....
90th day after Harvest 40th day 60th day after after Harvest

1. EC 39821 2.111 2.605 1.325 0.307 0.056 0*121 0*040
2. m 14437 1*618 3*655 1*157 0.416 0*894 0*129 0*050
3* EC 26691 1.098 2.527 1*357 0.493 0.034 0*160 0.035
Mk VneMMMPMMIŜJVdlBMMVVIUPelican t . m 3.908 1*691 0*691 0*020 0.172 0*039
5. SC 928t4 1.598 3.422 0*750 0.349 0*040 0*183 0*044
6. Ankur 2*180 4.117 1*311 0*497 0*054 0*230 9.035
7* PL80-18 1.396 1.630 0*827 0.530 0.073 0*260 0*042
0* Honatta 1.603 2*417 0*421 0.236 0.070 0.009 9 *052
9* Bragg 0.971 2.447 2*259 0.518 0*051 0*164 0*057
10. 1C 39024 1.230 2.283 1.225 0.264 0*030 0*110 9*054
11. Boris 1*404 2.930 1.362 0.761 0*047 0.144 0.037
12. JE 2750 0.773 4.231 1*774 C.518 0*042 0.167 0*042
13. H3 63290 1.360 2.311 1*124 0.261 0.074 0.208 0.039
1*. EC 2506 0*050 0*144 0*090

? toot T33 US 3 US 3 13 IS
SBat 0.558 0*946 0*234 0.116 0*012 0*044 0.008
C.D. at 5# • • 0*6@3 • 0*003 - •



Table 24* Phoaphoroo uptake by leaves at different growth stages of soybeanvarieties in the two ooooons
W — — M I I . —  M . . I I H . I I . I . I W — ■ ■ . ■ ■ . ! .    I ||  w w j j  

■JSHm m I fls JHMffillMMML. .wfiS.M LJ.
. Us& kJBsm m ___________

40th anyaftar■Quiiiet
60th day aftarfletdni?

90th day aftar
.... mmSmi.............._

40th day aftar oowinfi..

60th day dftor

1* HD 99021 3.650 4*865 5.195 0.151 0.176
2. m 1443? 2*615 6.240 5.786 0.192 0*220
9* BC 26691 1.409 5.171 5.870 0.154 0*148
•rt M m V V WPaliean 2*007 4*920 6*086 0*127 0*242
9* W  92014 2.094 - 4*480 4.697 0*132 0.307

AnknrwS «WHOTMMMNa 2.948 4.343 6.411 0*150 0.303
7, 2680*18 2.763 2.637 3.964 0*154 0.357
8* Henatta 1.935 4*465 4.172 0*249 0.156
9* Braeg 1*679 3.956 5.850 0*148 0*130
10* SJ 99024 1.474 3.750 5.196 0*128 0*180
11* M s 1*3?8 4*625 4.350 0.157 0*163
1 2. «n? 2750 1.219 4*382 5.863 0.087 0*249
13. BC 63290 1.892 3-471 3.933 0.140 0.253
14* BC 2506 0*103 0*206

F test S fli US m !!S
0.401 1.317 0.978 0 .0 32 0.071

C.7>. at 5'-• 1.171 - • •
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in 25 and tbs analysis of fninoe in Appendix 20*
There was no atgalflwal vnittal difference in 

nphrira by pods in both tbs seasons.
Pbospbovus uptake by pods w s  l̂ ntf in tbs seoond 

season coopered to first in oil tbs varieties triad*
(d) Phosphorus uptake by shells

Data on tbMdscos uotaka ter ahaii* are srssentad 
in Table 25 sad tbs analysis of variance in Appsn&ix 20*

Varieties did not Aon any significant variation in 
phnfphftŷ p ̂ pfaf>ifQ by tftyfii? In botb tbs seasons*

Cooperioon between seasons shoved that tbs phosphorus 
uptake by sbsXXe mm ocnslderebly less during tbs seoond 
season in all tbs eultivars tooted*
(e) rbospboxu8 uptake by seeds

M s  on phosphorus uptake by seeds sre presented in 
Table 25 and tbs analysis of vsslmoe in Appendix 20.

t e e  wss no sigilfloant varietal differenee In 
pbospboaras uptake by seeds in both the

Phosphorus optsks by seeds was oarfcodly less during 
seeond season compared to first in all the varieties*
(f) Phosphorus uptake by plants

hats on the total phosphorus uptake by pUnts at 
different growth stages are presented in fable 26* fhe total 
uptake of phosphorus by plants at harvest is shown In fig*12* 
fhe analysis of variance is given in Appendix 21 •



Table 25. hoophorus uptake by pads, shells aad seeds at soybean varieties in the two seasons
— — — — . i l l  ■ ■ ■ ■ »     IMI M » w » i i w w | » i.T w  lu e w w w  nun

ftottramynfl Ck& hft )wwMWBiBwiii hi w 11 *»*»jaU*aU<lgS5aE.BBE*»«.3ia*Ba*̂ »̂ îfi3Ka*tfaPL~-X»̂     *********************
POdS &oWI»   .     ib. mmmmmmmmrnmmmmSSIMmS/mtm

Tsaatnants ■ First seoaon Second season Firstseason Seooadseason
First
season Secondseason

1. BB 59821 3.541 (2.131) 0.022 (1*011) 0.560 0.180 17*528 0.314
2. BC 14457 3.169 (2*042) 0.075 (1.037) 1*604 0.239 9.342 0.482
3* DC 26691 5.724 (2.593) 0.047 (1.023) 0.953 0.123 13.234 0.422
4* IaMpovad Pelican 6.409 (2.722) 0.095 (1.047) 0.806 0.220 13.233 0.508
5. BC 92814 6.656 (2.767) 0.097 (1.048) 0.503 0*214 14.336 0.774
6* Ankor 8.610 (3.100) 0*112 (1*054) 0.661 0.180 10.044 0*6|6
7. F690-18 5.175 (2.485) 0.122 (1.054) 1.079 0.158 10.042 0*744
6.Honetta 6*279 (2.698) 0.044 (1.022) 0.739 0.140 14*264 0*456
9* Bragg 7.325 (2.885) 0.072 (1.036) 1.098 0.179 17.825 0*413
10. BC 39824 7.680 (2.946) 0*041 d.023) 0.675 0.302 15.762 0.341
11. Unis 6.006 (2.647) 0.068 (1.033) 0.582 0.120 12.987 0.308
12. 21 2730 9.472 (2.544) 0.055 (1.027) 0.731 0.154 10.893 0.679
15. m  63298 4.269 (2.295) 0.077 (1.038) 0.955 0.114 10.845 0.626
14. BC 2386 0.050 (1.025) 0.193 1.013

2 test 13 SS IS IS IIS IS
SEmi 1.918 0.0164 0.207 0.060 2.967 0.129
C.B. at 5# • «» * * •

Figures in parenthesis indicate / x+1 trenefaroea value



f M a  26* fetal phosphorus uptake by plants at different growth stages of aoybean varietiesin the two seasons
— — — — .
Uptake of ghoaBfrreaa SatjaaKlB-OMLhl— 1

?¥Mft£BMKlta
40th day 
after

1* BC 39821 5.764
2* W 14437 4*233
3* BU 26691 2*587
4* Xaproved 

Pelloan 3.856
5. B3 92814 3*693
6* taker 5*129
T* H»a0-18 4*160
8. Honetta 3*541
9* Bragg 2*651
to* m  m m 2*709
11* Beals 2*390
12. JH 2750 1.993
13. BC 63298 3.162
14* m 2586

F test m
sm ± 0.763
C.D. at 95? •

13a s f t .a g 4t 9 B________________________
60th day 90th day Harvest after after

7.470 10.595 18.396
9.895 10.187 11*363
7*696 12*970 14.681

8*629 14*267 14.730
7.902 12*060 15*189
8*459 16*566 11*200
4*268 10*068 12*452
6.882 11*052 15.238
6*403 15*561 19*442
6*041 14*236 16*724
7.555 11*908 14*331
8.614 13.173 12.142
5*782 9.328 12*062

113 B@ m
2.199 2*216 3.197
mm mm

40th day
afteraowins

60th day
afterandiaff

Harvest

0*206 0.3®) 0*534
0 .226 0.425 0.772
0*188 0*356 0.581

0*142 0.509 0*768
0.179 0*589 0*833
0*204 0*651 0*658
0.227 0*741 0*944
0.319 0*282 0*648
0*200 0.366 0*649
0*151 0.346 0*491
Or 204 0*376 0*465
0.157 0*471 0*875
0*214 0*499 0*778
0*162 0*380 0*785
PS US m
0*412 0.137 0.127

mm mm *»
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Varietal differenoe in tbe total uptake of phosphorus 
by plants noa set oartû d at any of tbe growth stages of 
both the seasons*

A steady iwnrnnnn in tha total Ehosthorua uptake uith 
age of the orop was notiosd la both seasoiis la almost all 
the varieties tested*

Comparison, between seasons shoved that total uptake 
of riwrihnwi* bv nl*«A* u»* liMffl lit th* iMMMrf wMiwnw,

0. 1* Potaasiu?* aoatent
(a) Potassium content of stsa

the mean values on potassium oontent of stem at 
different growth stages are presented in fable 27 end the 
analysis of variance in Appwdis 22*

Varieties showed significant diffsrsnoe in the 
potassium oontent of stem at all stages of plant growth 
in both th<* seasons.

A steady decline in potassium oontent of stem with 
adveneemoat of growth was notioed in both the osseous*

Camper!eon between eeenens showed that the potassium 
content of stem in the eeeeod season was lees in all the 
varieties tested, exoept at harvest#
(b) Potassium oontent of loaves

bate on potassium oontent of 1eaves are presented 
in fable 26 aad tha aaalyaia of varianee in Appendix 23* 

there vas significant varietal difference in



fable 27* Iotasaluo content of atom at different growth stages of soybean varieties In the two seasons
Botasaloa content ($)

First m tm m........ ganowS m m m m w

Traatzamta
40th day after■autiur

60th day after 
.sowing .

90th dayaftersowing
Harvest 4011 dayafter

...sewing
60th day
aftersowing

Harvest

1* m 39021 2.733 2*283 1.700 6*508 1.917 1.317 0*967
2. m 14437 2.633 2*083 1*450 0.675 2.100 1.450 1*033
3. H3 26691 2*000 2*166 1.300 0*466 1*650 1*363 0.850
4* Improved Pelican 2*533 2*433 1*500 0*766 1.750 0.983 0*300
5* 93 92314 2*253 2*633 1*416 0*266 1.750 1*433 0.900
6* takar 1*416 2*250 1*433 0*491 2*017 1*000 0*867
7. 1630*18 2*216 2*016 1.350 0*383 1.333 1*417 0*900
8* Hanstte 2*466 2*083 1*063 0*250 1*433 1*317 1*000
9* Bragg 2*090 2*583 1.383 0.600 1*883 1*000 0*885
10* 95 39024 2*283 2*400 1*500 0*333 1.800 1.163 0*900
11* heels 2*400 2*250 1*216 0.750 1*600 1.150 0*867
12. M  2750 2*216 2.050 1.350 0.316 1*880 1.233 0.883
13* 13 63298 2*316 2*450 1*466 0.416 1*600 1*250 0.767
14* BC 2586 2*060 1.517 0.750

F teat S S S 3 3 ii 8
Slat 0*122 0*050 0*146 0.0®) 0.006 0.071 0 .028
C.B. at 5f> 0.358 0.147 0*146 0*059 0*192 0.207 0*030

ooro



fable 28* Potassium oontent of leaves at different growth stages of soybean varietiesin the two seasons

PresfeoGnta

Petaesiiim content...C*>. .First season Second season45ih dayaftersovirvr
both day 
after
oauiM/t

9flth dearafter
sowing

4^1ley ootEaay after after
BOvimt flowing

1 * ms 39021 2.089 1.233 1*283 1*700 1.553
2* ®C 14437 2.066 1.516 1.400 2*050 1.750
3. ^3 26691 1.666 1.300 1.133 1*617 1*650
A Tr hiwmMibmiJI♦ f iiSP^vVWPelioen 0.933 1.450 1*266 2*050 t.500
9* BC 92814 1.083 1.383 1.300 1.167 1.533
6* Ankur 1.566 1.516 1.650 1.767 1*533
7* P&30-18 1.783 1*455 1.383 1*933 1*567
8* llixistta 1.933 1.066 1.133 1*350 1.567
9* Bragg 1.700 1.450 1.490 1.767 1.550
10. SC 39824 1*466 1.283 1.516 1*330 1.733
11. SbvIs 1.933 1.383 1.000 1*600 1*563
12. m  2790 1.466 1.033 1.266 1.483 1*433
13* 80 6329S 2.200 1.333 1.533 1.767 1*500
1 . 15 2906 ■ 1.700 1.500

F test 3 3 0 3 HO
S3a± 0.119 0.075 0*038 0.1165 0.0632
C.D* at 9r 0.536 0.219 0*104 0.539 •

oo
CO



potassium oontnt of Im v m  In tbe growth stages of 
both the seasons exoept 6oth day of the eeoond season*

A decrease in potassium oontent of leaves was notioed 
with age of the crop in almost all varieties tried in both 
the seasons*

Comparison between seamans in general showed frlffjfror 
contents in the eeoond season*
(o) Potassium oontent of pods

hats an potsssiua oontent of pods are presented in 
fable 29 and the analysis of varianos in Appendix 24*

Varieties showed significant difference in potassium 
oontent of pods in the seoond season only*

fhe potassium oontent of pods was considerably lees 
in the second oocean coopered to first in all the varieties 
tasted*
(d) Potassium ooatont of shells

Bata on potassium oontent of shells are presented 
in Table 29 sad the analysis of vsrisaoo in Appendix 24* 

Marked varietal variation in the potassium content 
of Shells was notioed in both the seasons.

In general, the potassium oontent was less in the 
seeond .season compared to first*
(f) Potassium oontent of seeds

Bata on potasaium oontent of seeds are presented 
in Table 29 end the analysis of vsrisaoo in Appendix 24*



Table 29. Potassium oontent of pods, shells and seeds of soybean varieties in the two seasons
Potassium oontent (S)

____________is te _______________________ m m * ____________Ssafli......
First season Sseood season First -eoood First OeoonftTreatments season aaaeon .. season BQfn&QBi

1. BC 39021 1*129(1.459) 0.507(1.228) 1.300 1*250 1.700 1.133
2. BC 14437 2*013(1.736) 1.161(1.470) 1.016 1.600 1.650 0.950
3. BC 26691 2.048(1*746) 0.999(1.414) 1.283 1.250 1.716 1.417
4* Improved Pelican 2*013(1.736) 0*5680.252) 1.400 1.400 1.650 1.450
5. HJ 92814 1.819(1.679) 1.362(1.537) 1.000 1.300 1.600 1.383
6. Ankur 1.948(1.717) 1.250(1.500) 1.333 1.467 1.653 1.350
7. FL30-18 1.752(1.659) 1.200(1.500) 1.550 1.517 1.683 1.433
8* iionotta 1«855(1.684} 1.2630.511) 1.216 1.317 1.683 1.400
9* Bragg 2.013(1.736) 1.5150.586) 2.000 1.517 1.750 1.390
10. HJ 39824 2.097(1.750) 1.3330.520) 1.816 1 jm 1.416 1.350
11. Davis 1.965(1.722) 1.2330.494) 1.500 1.450 1.350 1.533
12. an 2750 1.815(1*678) 0.851(1.361) 1.333 1.500 1.563 1.383
13. W  63290 1*852(1.689) 1*2150.488} 2.083 1.600 1.685 1*450
14. BC 2506 1.450O.565) 1.483 1.462

F test ES 3 8 S 3 S
SBs± 0.065 0*070 0.074 0.066 0.040 0.062
c.x>. at 5# - 0*2X>3 0.216 0.190 0.111 0.182

Figure in parenthesis indicate /(x*1 transformed value
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fhase was sidaifloant varietal variation in the 
potassium oontent of seeds in both the seasons*

Comparison between seasons showed lower potassium 
content of seeds in the seeond season*

(a) Potassium uptake bar stem
Bata on potassium uptake by stem are presented in 

table 50 and the analysis of vsrjanoe in Appendix 25*
Beta revealed signifiomt varietal variation in 

potassium upteke by stem on 90th day and at harvest of the 
first season only*

Comparison between stages showed a steady laersas* 
in potassium upteke upto the pod forming stags and a 
decline in the maturity phase in both the seasons*

All the varieties showed lover potassium uptake by 
stem in the seeond season eoapsrad to first*
(b) Potassium uptake by lessee

Bata on the potassium uptake by lessee are presented 
in Table 51 and the analysis of variance in Appendix 26* 

there waa no sigalflesnt difference in potassium 
uptake by leases in any of the growth stages studied, exoept 
90th day of the first season*

A steady increase in potassium upteke by leaves was 
notioed throughout the growth period in both the seasons*

Potassium uptake by leaves was also considerably less



Table 30* Potaaaitxx uptake by ataa at different growth atagea of seybeaa varieties in tbetwo seasons

SsM slM . l»Zi

Treatments

Second mrnnnrt
40tb day 
altar

60tb day after 
.oovinfi...

90th day after^M<«g
Harvest 40th day

aftersavin*
6otbdayafterMtolilg

Harvef

1, BO 39021 10.177 17.607 70.511 8.969 1.537 1.967 1.815
2. IB 14437 9.068 24.619 24.518 10.114 1*494 2.547 1.917
3* IB 26691 4.829 25.141 47.394 10*266 1.405 2.805 1.565
4* Ifflprcved Pelican 11.532 38.659 69.027 18.492 1.482 2*390 24168
3. 16 92814 9.344 37.474 •7.667 4.963 1.354 4.095 1.335
6* Anknr 6.823 18.464 52.024 8.381 1.257 1.782 1*fff

10.155 15«oos 36*366 15.465 1.283 2.727 1.463
8* lionet ta 8.450 24.553 32.873 5.333 1.735 1.751 1.846
9* Btegg 7.146 30.819 72.333 16.028 1.737 1*466 1.928
W .  m  39624 9.747 26.379 68.882 8.038 1.573 2.555 1 .toa
11. Davis 7.121 30.463 50.024 19.420 1.656 2.205 1.260
12. 01 2750 5.718 33.148 67.296 10.369 1.097 2.673 1.913
13. IB 63298 10.239 27.059 46*202 6.932 1.298 3.075 1.593
14. IB 2586 1*457 2.563 1.656

7 test m m a 3 IS IS IS
SSa± 2.331 8.326 10.294 3.129 0.293 0.538 0.224
C.B. at 5$ • 30.046 9.133 - • •



Table 31* Potassium uptake by leaves at different growth stages of soybean varieties intha two seasons

w  ffelsfe by.Im m JM Jfrk ...I.,.W M i  mammnm SUmftttfl <tete»sirm

Tarvataiar̂ va
40th dayafterfltflMt BI4T

60th day aftar 90th day afteraowina
40th day after
mmrnA lAtr

60th day after

1. BO 39821 8.592 10.303 32.469 1.416 2.405
2. BC 14437 7.714 14.4% 15.329 1.858 3.122
3. BC 26691 4.891 13.714 32*976 1.880 3 3 m
4* Improved Pelican 4*296 16.911 39.211 1.610 3.115
3. BC 92814 4.939 16.118 29.848 1.017 4.371
e. a ..-*--o» AOKUT 7.554 11.863 35*520 1.176 2.860
7. F6S0-18 8.315 11.023 28.376 2*282 3*445
8* tSQDStte a.a64 10.531 23.578 1.868 2.126
9* StegB 6 .15 1 16.653 50.285 1.740 2.658
10. BC 39824 5.485 13.538 50*431 1.190 3.350
11. Davis 6.130 16.472 25.057 1.711 2.890
12. 2750 4.315 18.136 39.937 1*098 3*®Q0
13. BC 63298 8.334 12.917 30.142 1.583 3.519
14. BC 2586 1.320 2.331

F test IIS IIS S m HS
SBsit 1.690 3.779 5.819 0.3996 0.7772
0*D* at 555 - - 16.986 - •
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in the seoond season oomgsred to first in all the varieties 
tested•
(e) Potassium upteke by pad

Seta on the potassium upteke by pods are presented 
in Table 33 and the analysis of variance in Appendix 37.

So marked varietal difference in the potassium 
uptake by pods was noticed in either of the seasone.

Potassium uptake by pods van markedly less in the 
seoond season compared to first in all the varieties.
(d) Potassium uptake by shells

Seta on the potassiua upteke by shells are presented 
in Sable 32 and the analysis of variance in Appendix 37.

Significant varietal variation in potassiua uptake 
by Shells ess noticed in both tbs seasons.

Potassium uptake by shell© in the eeoond season was 
less coopered to the first ssssen.
(e) Potassium uptake by seeds

hats on the potassium upteke by seeds are presented 
in Table 33 and the analysis ef variance In Appendix 37* 

There use aigplfleait varietal difference in 
potassium uptake by seeds only In the seeond season.

All the eultivers under test showed oonspiouously 
lower potassium uptake by seeds la the seeond season 
compered to first.



fable 32* Potassium upteke by pode* etielle end seeds of soybean varieties in tbs two

 - - ~--.-ir- - ■ ..' 1'...... - -Mfeeke. of potaasim Cl̂ J » ^ >

First season
......... ......
Seeond season

..... u.tta
First Seeond

.. rffiraaML
First Secant

Treatments aeason sumuM i9WCHH ui ran iifin9«B8w
t. BO 39821 18.120 (4*372) 0.105 (1.051) 23.701 1.800 49.625 1.364
2* 30 14437 15*467 (4.058) 0.424 (1.193) 13.895 2.150 29.953 1.657
3* 16 26691 35.323 (6.027) 0.578 (1.125) 29.775 1.910 59.994 2.461
4« Xasroted Pelican 40.648 (6.454) 0.821 (1.349) 31.923 2.801 56.676 2.498

5. SB 92814 34.409(5.951) 0.091 (1.375) 18.072 2.500 47*403 3.758
Ankur 37.848 (6.253) 0.573 (1*254) 14.695 2.445 29.627 2.719

7. H^O-18 28.712 (5*451) 0.883 (1.374) 22.740 3.211 34.439 3.682
8* isanetta 37*425 (6*199) 0.334 (1.155) 25.886 1.932 51*876 2.689
9* Bragg 47.595 (6.971) 0.560 (1.249) 49.753 2.050 68.896 2.220
10. m 39824 34*294 (5*941) 0.375 (1.172) 31.811 1.370 42.914 1.983
11* Daria 31.563 (5.707) 0.325 (1.235) 21.968 1.981 36.469 1.811
12* M  2730 27.724 (5.360) 0.360 (1.166) 30.568 2.852 61.589 4.002
13* 16 63298 23.567 (4.957) 0.408 (1.187) 51.449 2.341 40.489 3.028
14* 16 2386 0.512 (1.145) 4.0&0 4.823

F test HS m s S m S
saa± 0.733 0 .10 3 5.593 0.450 10.697 0.591
C.S. at 5$ us - 16.325 0.131 • 1.717

Figaros in parenthesis Indicate / x*1 transformed value
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(f) Potaasiu b uptake by plants
Data on potasslun uptake by plants at various growth 

stage* are presented la Table 93 and tbs analysis of 
variano© la Appendix 28* Total uptake of potassium by plants 
at harvest is shown in Flg*f3»

Ho marked varietal difference la tbs potassium 
uptake by plants was notlosd at m y  of tbs growth stages 
of tbs two seasons studied sxoept at tbs harvest stage of 

■mmwmw/i season*
Oomperisom between stages mowed a steady increase 

In tbs potassium uptake upto 90th day and a decline there
after In tbs first season. But during second season* a 
steady Increase in potassium uptake was notioed upto harvest 
in assy of tbs varieties tested*

Total potassium uptake by plants was conspicuously 
less in tbs seeend season aomparsd to first in all tbs 
varieties tasted*
XV.
(a) Protein content of sosd

Beta on protein oontent of seeds are presented in 
Table 34 and Flg*14. Tbs analysis of vnrimoe is given 
in Appendix 29.

Si^ilfieant varietal diffarenoe in protein oontent 
of seed was notioed in tbs first season only end tbe 
variety Monette recorded tbe higMKt protein oontent of



Table 33.

Us&alce Of DOtBSflLus by nlm.tfl (kg h*"')mi i><HTiiilKJSBJJt̂»]SSS»MJteS!»J8S>MMKBB583UJgafcw»4S88B̂

Tzeateaflnta

Plnrt wmmm.......
40th doy after

_  rawing
6oth day after

90th doy 
after

Horreata 40th day 
afterMufalg

60th dey 
afteramtwg

IJarveat

1. BC 39821 18*768 27.911 126.370 02*296 2.683 4.4-84 4.978
2. HD 14437 16*783 39.075 55.617 53*961 3.352 6.100 5*722
3* HD 26691 9*720 38.719 115.789 100*042 3.286 6*262 5.934
4* ImmemA Pelieai 15*629 55.571 149.599 107*090 5*092 6*355 7*478
5* HD 92814 14*276 53.593 112*017 70*458 2.371 9*406 7*588
6* Anlcunr 14.377 30*327 126.558 52.702 2.433 5*248 6*812
7* 2&30-48 15*508 26*032 94*473 71.652 3.978 7.147 9.198
8. Monatta 17*314 35*089 94.848 m * m 3*605 4.239 6*466
9* &eagg 13*298 47*272 **t . f m  »I»*W 135*364 5*476 4*890 6*200
18* HD 39624 15*233 39*916 154*208 84*096 2.764 6.147 5.263
11. Daria 13*251 46*936 107.938 77.854 3*370 5.663 5.263
12* JB 2750 10.035 51*262 135.631 104*192 2.195 6*049 8*760
13* HD 65298 15*573 40.776 100.031 78.870 2.887 7*005 6.956
14* HD 2586 2.777 5.212 10*535

P toot US US US US IIS 3 US S
5Ba± 5.756 11.673 22.060 18*098 0.692 1.493 0*968
CJ»* at 5f> • • • • • • 2*814
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96 per eant, Shiah was on per sith Bragg and «Jti 2750 and
nighty* fchm fill other irltUflf*

There was no eeeeonal difference in the protein 
content of the variety BC 39821* But the varieties m 14437, 
BC 26691, Improved rcllean, BO 92814 rad Amcor reoosdod 
higier seed protein content in the seeend season while the 
remaining ones gave lower values*

Among the varieties tested, the protein content 
ranged free 29*72 per cent to 96 per oent in first season 
and from 23*46 per eent to 32*69 per eant in eeoond season*
(b) Protein yield of eeed

Bata on the protein yield per hectare are presented 
in fable 94 and Fig*19 end the analyaie of variance in 
Appendix 29*

Significant varietal difference in protein yield 
mm Obaarved In both the eeaeone* Baring the first season, 
the variety Bragg recorded the highest protein yield of 
329*69 leg ha"1 while in tha eeoond season tbs variety 
BO 2906 gave the highest protein yield of 41*64 kg ha*1* 
the ranges of protein yield for the first end eeoond 
seasons sere 491*93 kg he*1 to 829*69 k g  ha*1 end 10*47 kg ha*1 
to 41*64 kg ha*1 respectively *

Protein yield ties considerably 1ms In the second 
season compered to first*



fable 34. Srotetn content* protein yield, oil content sod oil yieM of soybean varieties ia the two seasons
Pzototo''ocntflBt'(f>)' Protein yield' - "' Oil ooatflnfcTlS^Oil yield (kg bo*^)

___________________________________________ iM &  M  } _______________________________________ ____________________

Treatoants Firstseason Seooniseason
FirstmMflon Secondseason Firstseason . season First b c c o m

1. SC39Q21 31*64 31*64 656*12 32.00 15.79 15.33 327*08 16.49
2* m 14457 30*60 32.63 431*54 34.35 18*45 19.93 259*96 21.74
3. SC 26691 29*72 30.51 667.43 24*59 14*09 18.36 356.60 14.43
4* IlMtPOTOd Pelican 31*44 32.12 673*41 41.30 21*09 17.98 438.90 22.16
5. EO 92014 31*55 31*66 500.67 21*26 21*22 16*07 390*20 10.93
6* Ankur 30*40 31*67 582*50 29*46 21.30 17*41 407.04 17.01
7* Hj@0~18 32*25 31*44 451.81 39.55 17.77 17.59 237*03 22.69
8* Ilonettn 36*00 30*74 763*53 32*48 16*44 16*02 348*44m S** w % e 17.94
9. Bragg 35.69 30*81 825*65 22*26 18*49 15*92 428.87 11*88
10* SC 39024 32*25 20*46 670*66 18*48 20*31 17.09 421*57 10*92
11* Basis 31*98 31*56 614*79 21*63 20*59 16.54 395.57 12*51
12* M  2730 34*70 31*87 772.26 38.79 18*86 15.93 417.20 18*40
13. SC 63290 30*99 30*37 673*41 37.67 15.10 17*13 170.29 19.86
14* sc 2306 31.41 41.64 17.61 22*70

F test s 1® 3 3 3 £"*W a 3
SSa± 0.709 0.831 56.467 3.781 1.057 0*030 30.331 2*014
C*r>. at 5$ 2.305 • 164*824 9*789 3.087 1.200 111.855 4*257
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(o) 0131 oontent of aeeds
Bata on the oil oontent of seeds are presented In 

Table 34 and Flg.16* The analysis of variance Is given In 
Appendix 29*

There was algalfioent varietal variation In the oil 
eontent of eeod In both the seasons.

In the flret oeaeon9 variety Ankur recorded the 
hipest oil content of 21.30 per sent %fcioh was on per with 
those of varieties 16 92814* Iaproved Pelloan* Davis, 
vc 39824* JtJ 2730* Bragg end m 14437 hat Hlgicr then ell 
the varieties* Bat during seoond season* variety BB 14437

Pergave the higieet oil oontent of l9*93Aand was higher then 
the contents of all other varieties*

The range In the oil contents aaong the varlstlss 
were 14*09 to 21*30 per oent sod 13*33 to 19*93 per oeat 
in the first and eeeond season respectively.

Comparison between season? indicated that the oil 
oontent in the eeoond season in all the varieties wee less 
except SC 14437 end BC 26691.
(d) Oil yield

Bata on ell yield per hectare ere presented in 
Teble 34 end Fig.17 and the analysis of varianoe is given 
in Appendix 29*

Harked varietal variation in the oil yield wsa 
noticed In both the seasons*
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In first season* m i s t y  Improved Peliesn recorded 
the highest oil yield of 438*90 kg ha*1 which was on per 
with Bsogg, m 39824, dll 2730, Aakixr, Davis, IDC 92814,
1C 63298, tlonetta and 1C 39821 hat superior to oil other 
varieties.

lot in the second aaaaon m i s t y  10 2386 recorded 
the hipest oil yield of 22*70 kg haT1 whioh use an per 
with H d & M  8, Improved Feliotn, 18 14437 end »  63298, Vat 
superlar to ell other varieties.

the ranges in oil yleM eweng the varieties tested 
were 237*02 kg ton*1 (HLSO-18) to 438*90 kg ha*1 (Itwproved fehcan) 
as*  10*92 kg ha*1 (1C 39824) to 22*70 kg ha*1 (1C 2386) 
in the first and osoond season respectively.

Comparison between seasons Showed that oil yield 
in aeeond season was nssfes&ly loss in all the varieties 
teatsd.



DISCUSSION



di scTJ3.ua:

The results of the present studies dbowed wide 
differences in the performance of soybean in the two 
seasons* the general growth of the crop was good during the 
first season end the yield levels were high* Daring the 
seoaod season, the growth was very such restricted and the 
yield was also very low* the reasons for the poor 
performance of the orop during the second season will be 
discussed in detail afterwards* As the yield levels ere 
satisfactory only for the first orop, detailed dissuasion 
is attempted only for the results of this season*

the results of the first season indicated little 
difference in the vegetative growth between varieties as 
indicated by the observations on height of plant, number 
of branches per x&ont, number of nodules per plant, number 
of effective nodules per plant, weight of nodules per plant, 
total phyctomaas production per plant and net assimilation 
rata* baaf area index also did not differ significantly 
between varieties except on 90th day* The yield of the 
orop, on the contrary, Showed statistically aijoifleant 
differences and the variety Bragg recorded the hipest 
mean yield of 2313*49 kĝ oT.'Among the independent yield 
contributing characters, vis*, number of bearing nodes per 
plant, number of pode per bearing node, number of seeds 
per pod end test weight, there was elipilfloeat varietal
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difference only in the m m  of number of pods poor bearing 
node* Siaple correlation coefficients between these yield 
ooapanants and the final yield were significant in the ease 
of number of bearing nodes per plant and xamber of pods per 
bearing node* She fact that the other two yield componcnto, 
via*, gabber of seeds per pod ©ad test weight did not Show 
either statistically significant varietal diffsrenees or a 
significant correlation with yield, nay be taken to indicate 
that these two characters might not have bean affected 
by either varietal or envirozsasntal differences* In the 
eass of lumber of bearing nodes per plant, there use a hlgt 
positive correlation with eeed yield* Bat the difference 
in this character between the varieties use not significant*
It may be concluded fTon these results that this eharaetar

/

showed wide ssvlronsantal wrlstims only* Busier of pods 
per bearing node, on the contrary. Showed both significant 
varietal differences and correlation with yield* Thus, 
the only primary growth component that had significant 
influence on seed
nods* Positive aorrelstlon between number of pods per 
plant sad seed yield m m  reported by Sanson and faaodcy 
(1971), Teamswaoy and aathnacmwy (1975) and Choa&haxy 
et el. (1977).

JUaong the dependent growth contributing characters, 
shalllng percentage showed aignifleant varietal difference* 
Sfca varietal vuriationit in number of pod© per plant and
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weight of pode per pleat ware sot significant* tbou^ 
tbess gave sl&iifieaut correlation with grain yield*

As would be evident £sm the results on eeed yield 
(Table 12) the yield of the variety Bragg was etatietioally 
at par with the yield of all the other varieties excepting 
?3C 92814* ?3C 14437 and H»SQ»18* The range in yield 
between varieties wee ffcom 1338*02 to 2319*49 hg haT**
As the mean yields of a large am ber of varieties were 
statistically at per* an attempt was node to select a few 
varieties as superior* This was done by selecting the 
varieties whose yields exceeded the critical level of 
discrimination* Such a selection showed the superiority 
of the varletlee Bragg* 10 26691* 2730* X  63298 and
innetta* To estimate the ganstie potential of the varieties* 
a eeleotion index based on naxaber of pode per bearing node 
and number of bearing nodes per plant was calculated and 
based on this selaotion Index* the varieties were ranked*
The variety Bragg cooe out as superior based on this 
criterion also* Among the varieties that were seleoted as 
superior based on moan yield* the three varieties Bragg*
J!? 2730 and W 26691 ranked first* second and third 
respectively in selection index* Thaee three varieties may 
therefore be oenatdared as most superior in terms of their 
genetic potential*
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Superiority of the variety Bragg on seed yield 
had been reported by Parana and Bandoy (1971) among 16 
varieties tested end Agonal end Rarang (1979) among three 
varieties tried* Preaaaekhar (1973) reported JN 2730 as 
the hipest yielder among 36 varieties*

A study of the comparative growth perf oruence of 
these three superior varieties aey be made hy ranking the 
verietiea for each of the growth ehareeters and identifying 
thoee in which these three varieties occupy positions 
within the first five ranks* 3uoh a comparison, indicated 
that Bragg was superior in terns of height* total nmhor of 
nodules* number of effeetive nodules* weight of nodules* 
leaf area index end net assimilation rate* The variety 
JIT 2730 ranked first in height aid leaf area index end was 
superior in number of hrenolies* total number of nodules 
and wei^t of nodules* BO 26691 esse out as first in number 
of branches^ and was superior in height of plant* number 
of effeotlve nodules per plant* weight of nodules per plait* 
leaf area index and net assimilation rate*

As had been indieated earlier* the general growth of 
all the varieties was good during the first season , and 
in the ease of these superior varieties the highest values 
of
to 70*27 on end 4*20 to 3*67 respectively* Nodules ware 
noticed from the first stage of obaervation (40 days after 
sowing) in all the varieties and the highest mean values
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on total number of nodules* number of effeotlve nodules 
nod weight of nodules per plant for these superior varieties 
ranged £rco 12.2bSto 26*075, 5*921 to 6 *638 and 0*465 to 
0*654 g respectively* fbs loaf oaaoples were also dense 
end the respective M l  values for Bragg* JtJ 2750 end 
30 26691 ware 7*767* 6*094 end 6*054 on 90th day after sowing*

Comparison of tbs oontents of fertiliser nutrients 
in plant parts showed wide variations between varieties and 
it was difficult to draw any oonduaion of the superiority 
of any of the varieties* Similar significant varietal 
variation in the content of theee nutrients bad been 
reported by Bateglia et al* (1977)* But Hanway and eber 
(197ft) reported nonaignifloant varietal dlfferanee in tbe 
eontent of nitrogen* phosphorus and potash in soybean plant 
parts*

In the ease of uptake of nutrients* an indication of 
hi$*er uptake by superior varieties was evident and tbs 
variety Bragg recorded tbe hi^isst uptake of all tbe three 
nutrients at harvest* Variety 2750 was seoond in nitrogen 
uptake end third in potassium uptake at harvest* Nitrogen 
end potassium uptake values of 30 26691 were comparatively 
high. tbe uptake of nitrogen at harvest by tbe three 
superior varieties ranged te rn 195*034to 252*401 kg ha"1 
and those by phosphorus and potassium from 12*142to 19*442 
end 100*042to 135.36̂ -kg ha~* respectively* These uptake 
values of phosphorus compare reasonably with



reoommendation far this orop. In the oase of potassium* 
on the contrary* the uptake values are far hi^aar than the 
present recommendation*

It cay also he worthwhile studying the pattern of 
accumulation of nutrients in the different plant parts* 
uptake of the nutrients on 90th day (prior to leaf shedding) 
Indleated concentration of 52 to 36 par eent of the total 
nitrogen in the leaves in these 5 superior varieties* The 
oocporable figures for stem and pods were 20 to 26 per cent 
and 21 to 55 per eent respeetively* At harvest* the 
quantities of this nutrient in seeds* shells and a tans ranged 
from 86 to 90 per eent* 6 to 7 per eent end 5 to 5 per cent* 
respectively. It would appear from these figures that the 
hulk of nitrogen in plants gets oonoentrated in saeds 
and the plant components in the decreasing order of nutrient 
accumulation were seed* shell and stem at harvest* end 
leaves* pods aad stem on 90th day after planting* A 
similar comparison made for the phosphorus uptake would 
indicate the highest accumulation of the nutrient in pods 
aad leaves on 90th day after planting followed by stem*
At harvest* the plant components in th§ decreasing order of 
importance were seed* Shall and stem* In the oase of 
potassium* the bulk of the nutrient was oonoentrated in stem 
on the 90th day after sowing* The other components in the 
decreasing order were leaves and pods and the ranking at 
harvest was in the sequence* seed* shell and stem*



fhe protein and oil contents of seeds shoved 
significant varietal differences. Of the three superior 
varieties, Bragg and JB 2750 reeosded relatively hî a, 
protein contents end the respective w Iuob were 35*69 per 
sent and 34*70 per cent, the protein content of 35 26691 
was comparatively low (29*72 per eant)* The oontent of oil 
in seeds in the varieties tested ranged from 14.09 to
21.30. Beroentage of oil in seeds of the superior 
varieties were comparatively low. the fields of protein 
and oil, on the contrary, were relatively hi^i in the 
superior varieties especially in the ease of Bragg aid 
JH 2750. fhe protein ;leld of the three varieties Bragg,
JR 2750 and ffl 26691 ware respectively 329.65# 772.26 and 
667*43 kg ha**1, fhe oorrespoxt&lag values for oil yield 
were 428*87, 417*20 and 316*60 kg ha*1, fhe fact that the 
h i& i yielding varieties shoved higher oil yield also 
indicates that the total seed yield rather than the content 
of oil had a dominant influence in deoiding the total oil 
yield.

Aa had boon indioated earlier, the yield of all the 
varieties during the second season (October 28th to January 
27th) van comparatively lev. fhe range In yield vaa only 
between 63.90 to 129*00 kg ha**1. A comparison with the 
observations on growth parameters would show that the 
plants tore oaoh shorter had lose imfpbar of branches.



Hodulatlon was also poorer* Unlike in the first season* 
the leaf canopies were sparee aad the m m  1AI ranged from 
0*658 to 1*144- 30021 a growth performance of the plant 
was reflected on the poor expression of yield contributing 
characters also*

9

The explanation for poor growth and yield of all the 
soybean varieties during the second season oon be given 
from a study of the meteorological data of the two seasons* 
The total rainfall received during the second season yes 

only 160*1 sm as against 3180*2 am during the first season* 
The weekly average temperature ranged from 21*17 to 32*4*0 
for the first season and from 20*40 to 34*030 in the second 
season* Usnges in the weekly average relative humidity 
in the first and second seasons were 61 *43to 97*14 per ooat 
and 45*4 to 92*2 per oent* respectively. Among all the 
above weather parameters* the most glaring difference 
appears to be that of the amount of rainfall received* In 
addition to the conspicuously lower rainfall received during 
second season* the distribution was also highly uneven 
and the rains were restricted almost completely to the 
initial growth phase of the crop* It appears therefore 
that the intensity and the distribution of rainfall were 
probably predominantly responsible for the restricted 
growth of the orop during the second season*

Another major difference in the performance of the
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varieties during this season was that the total orop 
duration was markedly 1000 during the second season. It 
took about 125 to 130 days for tbe varieties to oam to 
maturity during first seaaGa9 whereas these could be 
harvested in 63 to ag days in the second season* The study 
of the days to flowering (Table 9) would also indicate 
that both the tins required for appearance of flower and 
the tine token from flowering to maturity were less during 
the second season* The earlier appearance of flowers 
during the second season might have been at least partly 
induced by the shorter day length during this season* 
Sinllar results of enhanced flowering in shorter deys in 
soybean hare been reported by Bytb (1y6b). Fveathouth the 
decrease in day length sight have Influenced the period 
fro© flowering to maturity as bed been reported by Byth 
(1960) sad bighorn (1976), the other environmental 
restrictions also mliht be involved in this* Thou^i the 
yield. were comparatively low during tbe eecond season, 
there were ei&ilfioant varietal differences and varieties 
HW30-18, BC 2306 and Improved Balieen were ranked first, 
second and third* Tbs performance of the superior 
varieties of the first season was comparatively poor during 
the second season*



SUMMARY



m m s x

A field experiment was eanduoted in the Instructional 
Perm attached to the College of Horticulture* Vellanikkera 
during the period from June I960 to January 1961* to study 
the performance of soybean varieties during south west 
and north seat monsoon seasons of Kerala* The treatments 
eonaisted of 14 soybean varieties vis** UC 39821* !-XJ 14437* 
m 26691* Improved leliean, HJ 92814* Ankur, 
lionetta* Bragg* X  39824, Bavio* JN 2750, 00 63298 and 
BO 2586* The experiment was laid out in a randomised block 
design with three replications* Tha results are summarised 
below*

1* There was no eig&ifleant varietal difference 
in hel^xt of plants* mxabar of branehee per plant* number 

of nodules per plant* number of effective nodules per plant* 
wei$it of nodules par plant* total phytomaas produotlon per 
plant and net assimilation rate at any of the growth 
stages in both the seasons* The varietal effect on leaf 
area index was ei^iifloant only on 90th day of first season 
and the variety JU 2750 recorded the highest LAI value of 
6*094* A drastic reduction in the expression of all the 
growth characters was noticed In the second season compared 
to the first*

2* Yield contributing factors like number of 
bearing nodes per plant* number of pods per plant* weight of
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pods per plant, number ef seede per pod, 1000 seed weight 
end harvest index did not show any significant variation 
between varieties in both the seasons*

3* Varieties Shoved significant differences in 
Shelling percentage in both the seasons, In number of pods 
per bearing node in the first ssason and number of seeds 
per plant in the seoond season.

4* Sl^ilfloant varietal differanoc in seed yield 
and stover yield were observed in both the seasons* The 
variety Bragg recorded highest seed yield of 2519*49 kg ha~* 
in the first oeoeon and it was on par with varieties 
X  26691# JB 2750# m 63296* Mcnetta* Improved Pelican,
SC 39624# SC 39621# Davie and Ankur but superior to other 
varieties, A. selection technique based on the normal 
distribution and selection index could identify the varieties 
Bragg# JW 275Q and 1C 26691 as meet promising*

5* Marked varietal difference in stover yield was 
notloed in both the seasons end the highest stover yield 
of 3616*45 kg ha~* was reeer&ed by the variety Improved 
Pelican which was on par with M  275O# Bragg# SC 39624 and 
m 26691 but superior to all other varieties in the first 
season* All the varieties Showed extremely poor 
performance with regard to yield and yield contributing 
oharaeters in the seeond socman.
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6* Thore was significant varietal difference in 
the oontent of fertiliser nutrients in different plant 
parte in alnost all ̂ ravth stages* Dot the uptake of 
these nutrients did not differ snob, between varieties* 
the uptake of the nutrients wee conspicuously less in the 
seoond season coopered to first in all the varieties*

7* Varietal difference in protein oontent was 
significant only in the first season end the variety 
lionetta recorded the highest protein oontent of 36 per cent* 
Protein yield t oil content end oil yield differed signi* 
fioantly between varieties in both the oeasone* During 
the first season the varieties Bragg, A«l<û  and Improved 
ellcan recorded the hipest values of protein yield, 
oil oontent and oil yield respectively*



REFERENCES



RnPB'tUICES

Abel, O.H#i Jr. (1961). Response of soybeans to dates of 
planting In tbs imperial valley of California, 
Aaron, £. 22(2) i 95-93,

Agprval, S*K, and tfarang, (1975) • Iffeet of levels 
of phosphorus and nltregn on soybean varieties#
£* M l*  Bftgrana aarlo. M s *  Hi soar, |(4)« 303-505,

"Al,bert, V,E, (1975), studies on quantity and quality of 
oil in seeds of biologically different soybean 
oultivars, I&ali* Vsas, last, Rastenlev. Bo, 53t
56-59 •

"Albert, V.u., Krasilnikov, T«n*f Kyua, E.P., Gorshkovo,
S.I, and Gtoikova, (1976), Chemical compo
sition of seeds of sons soybean oultivars and 
changes In it under tbs influence of weather, soil 
end clioatio eanditians. £ & & •  &£$&* iM Z*
]2(2)i 186-191,

A.0*A*c, (1950), Offleisl methods of analysis. Association 
of Official Agricultural Chemists 7th Ed, pp.
1-343, Aasoeiotion of Offloial Agricultural 
Chemists, t-foshingtcn, D.C.

A.o.c.3. (1971). "firtitfiS 1  TlMrt,1”  "*•
041 trrn h m ' ‘M W T  ssM a.

AemA m b  Oil Chulat.' 3ooi«y 90S. 3outh Sixth 
StTMt Chaosol.®*, I n u m .  61880.

* Aehley, I).a,, Boerma, H,?u end Sobols#, (1977), leaf
and oenopy apparent photosynthesis oomparlsons 
end the relation of eadh to sbybeen oultivar 
yield, |n Aaron. Abet, gg Maleon, U.S.A.



11

AVEDC (197^)« Aslan vegetable Research and Devoloyuant Centre* 
AVBH5 soybean Report* Varietal dsvelopnnt and 

utilisation In soybeans* feefa* Bali* 
£(78-102) .

*Datagll&* 0*c*9 ilaaoaonhas* 1I*A.A# end flsselll Fllho* O* 
(1977)* itineral oos^osition of the seeds of nine 
aultivaro of soybean* ^SSSSSBS&Sf £(1)* XI*VII-3»*

Boemst n.H. (1979)* Coaperison of pest end recently developed 
soybean oultlvars in natality groups VI # VII end 
T H U  C s m M , .  1̂ (5)» 611-613.

•Borstf H*L* end Thstoher9 L*r.* (193D* Mfe history and 
oonposltlan of the soybean plant* Ohio foals* 
lacot* 3ta. Stu* Ball* 491*

* Bryant* £•**?** Blester* E*F« and Bnaes* R*C*9 Jr* (1978)*
Iffeot of plant maturity on yield and ohaalool 
eooposltlan of three soybeans* In foscon* Abet* <|g* 
Madison* B.3.A. 92*

Battery* B*K* (1969)* Analysis of the growth of soybeans as 
offeeted by plant population and fertiliser* Cfl&*
£. £ 1  675-684.

Battery* b .h . (1970)* Effects of variation In leaf area 
index on growth of aslae end soybeans* Crop Sol* 
|g(1)» 9*13#

Oyth* B.ii* (1968)* |£« Horoan* A*0* (sd«) (1978)* Soybean

Aoadeolo Press* Hew Vert;*
#CsndIlof b»I** Faonsa* P* end Olofardinl* 6* (1975)* Trial 

on oultivation of soybean* Annall dello stltuto 
aoariiaantala perlo ooltnre 4fi6galsa@3tik. Id)1 117*118*



U i

Corner, J.L. and Hopper, T.H. (1942). |&t tloroan, A•&. (ed.) 
<1963). the Soybean. 1st Bd. pp. 179* Aeadaaic 
Press, Hew York,

Cenrlneso, C.E. end Smith, B.B, (1939)* Ininoanaan. A.s, (ed.) 
(1963). the Soybean. 1st Hd. pp. 1d0. Academic 
Press, Hew York*

Cboudhary, B.K., Thakur, c#, Jha, K.H. and Sin^x* Y.XJ.
(1977)* Correlation and regression in soybean.
SEBft* Bihar Aoad. saia. M *  ^ ( D >

Cochran, u.G. sad Cox, G.M. (1965). m m lm m M t,,
Asia Publication House, pp. 610.

Curtis, P.s., Organ, .L. end Hsgsasn, E.H. (1969). Varietal 
effects In soybean photosynthesis and photo* 
respiration. $ £ &  S&. g(3)t 323*327.

tracer, H.H., Brun, ' .A. and Coopar, H.I.. (1969). Effeet 
of genotype on the photoaynthetio rate of eoybeen. 
C£2£ 3&L* 2(4)1 429*431.

Boas, B.B., Pearson, E.tU end Bugera, H.f. (1974). Effeet 
of soil water stress at serious growth stages on 
soybean yield. Aaron. £. §g(2)s 297*299.

Busak, B.A., Puoiok, J.J. sod Porter, X.3. (1971). fat 
Honaan, A.G. (ed.) (1978). Soybean thyaiotey.
haM m r..m &  1«* » •  pp* ioo.
Aoademlo Press, Haw York,

*EgU, B.B., Tutt, C., wood, J.P. and Iteiooeky, B. (1975). 
Kentucky aoybaan performance teats, 1975. J£gg. 
ifiS, a&rio. 3§sr. i£$B* Ho. 219. pp. 14.



It

Fisiiar, a. A. aai Tates, P. (1963). Statistical tables toe

Oliver end Boyd. Edinburgh Tweeddale Court,
P d l n b u r g h  H U  i n  p p .  1 4 6 .

Puanah, 3.M. and Mark, c. (1900)* Genotype x owlronaant
interactions an grain yield and other ohareotere of 
soybean, land.. A^tIq . |£(3)i 269*27?.

*Gilloll, J.L. (19B1). Inflaanee of ooed else on sone 
agronomic oharaeteristios of soybean. Anela 
|* 309*315»

•Graves, c.iu end Me Qutohan, T. (197B). >oybesn variety 
date of planting study at Milan froea 1974*76.
Tana, gars aad Hone Solaaoa. Ho. 105i 27*29.

Grey# 3* (1959). la* Hannan# a.g. (ed«) (1963). The Soybean 
1st M .  pp. 100. Ao#id«Bio ireaa# Hew York.

•Hansen# . . (1972). *Het photosynthesis end evapotranapi- 
rntion of field grown eoybean oaaopiea* • Hi.D. 
Thesis# lows Stave university Library, Ansa.

Hanuay# J.«T. and 'eber# C.a. (1971a). Bry matter oooumu- 
letion in ei& st soybean (Qlyoine aSS (L.) Merrill) 
varieties. Aaron. £. gji 227*230.

Homey, J.»T. aad eber# C,;-u (1971b). U, P sad K perosn* 
tagea in soybean plant parts, Aaron. £• JJ(2)i 
286*290.

Hartvlg# ~. •. (1954). Xjgs Homan# a.g . (ad.) (1963).
The Soybean. 1st M .  pp. 178. Aoadenlo Press,
Hew York.

Howell, ll.'U aad Oartter, J.L. (1953). Physiological faotora 
affeoting oopposition of aoybeene. 1. Correlation of 
temperatures during oertain portions} of the pod 
filling stage with oil panoentcgs in mature beena. 
Aaron. £. gg(10)« 525-526.



▼

Howell* n* (196?)* Physiology of soybean* |||t Tiomon*
A.G. (ed.) (190?)* Ibe Soybean* 1st Ed* pp. 79*115* 
Academic Press* Hew Took*

Jeokson* M.l* (1956)* Soil Chemical Analvala* Prentioe 
Hall* Inc., U.S.A. pp. 498*

Jeffers* D.L* end Shibles* H.H. (1969)* Seas effects of 
lepf area* eolar radiation* air temperature osd 
variety on net pfcotoeyntheaie in field grom. 
soybean* Crop 3oi* g(6)* 762-764*

Johnson* B.H. end Major* D*J* (1979)* Harvest index of
soybeans ae affected by planting date and maturity 
ratings. Agron. £• 2|(4)t 593*541*

* Judy* ’'.H* (1931)* field stability of soybean varieties 
across variable environmental conditions* In 
Aaron. Abet. Amariean Society of Agronomy 45 
Madison* U.S.A.

Saw* E.!i* and Medhsva Henon* P* (1971) • Variability of
agrenoalo ebaraeters in soybean ( sa& (!»•) 
MerrilO at Coimbatore* S. India* Mjiftfflf a^rlo. J.
a<4). 281-290*

Sew* H.n. and Madhave Monou* P. (1978). Evaluation of 
ooybean gonetopes at Ceiafeatore* Madras a d o .
£. §^(12)1 779*786.

lad* S.L, and Jadhav, 3.3* (1977)* Effects of sowing dates 
on tbe yield of two soybean varieties via. Clark-63 
end Bragg. £• i^hsrashtra aario. thiiv. ^  264*266*

* Larehor, J* (1976), Basalts of tbe ZKC80? Soybean trial. 
Inst* Kaeh. Aaron* Ttypp* pp* 8*

latbwell* D.J. and Evans* s.B. (1951)* Uitregen uptake ffcoa 
solutions by soybeans at saoeeeslve stages of 
growth* Aaron* £• |£(4)« 264*279*



•Dee, (19 77)* Studies an the bioehsaioal features of 
soybean seeds in breeding a high protein variety, 
with emphasis on aoourcatatlcn during maturation 
and eleotrophoretio patterns of protein. £• Keg. 
Boo. Crop 3oi. gg(1 )i 199*166.

Leffsl, B.C. (1961). j&i Homan, A.G. (ed.) (1969).
the loybean 1st M ,  pp. 176. Aeadenic Press,
New York.

liooers, C.A. (1900). |||t norwn, a .g , (ed.) (1969).
Soybean 1st SS. pp. 100. Academic Prose, Hew York.

•Iloooa, G., Porrini, P. and foniolo, L. (1979). negation* 
ships between yield, morphological end biologio 
oharaeteristies in soybean ffcon different countries. 
US* Aaron. |^(1)i 197*166.

•tiurtas, A. end Sperm, A. (1979). field possibilities of 
ease soyboen eultlvsns. Basalts of 9 years of 
experiment carried out in Sardinia. Blv. Aaron.
(1979). 137*145.

•Nlshlri, Km$ Matsul, S. end Isunlyaae, 7. (1980), Effect 
of sowing date on the yield of eoybeen in Hokkaido,
1 • Growth end yield of eoybeen sown on different 
dates. 2es. lota. Hokkaido natn. Exot. 8tn. No.126. 
105-121.

Osier, a.D, and Cartter, J.L. (1954). Bffset of plaiting 
data on ehSBleal composition and growth ohaxacte* 
ristios of soybeans. Aaron. J. $§(6)* 267*269.

Paaday, U.K., Lang, TVV and Jaokobo, J.A. (1977). Path* 
ooeffioient analysis of flowering tine in diverse 
genotypes of soybean as influenced by temperature 
sad day length. Indian £* auric. 804. 4^(10)i 
498*502.

Vl



Patel, C.J,9 Patel, U,R, and Patel, p,g , (1970).
Comparative performance of oartein varieties of 
soybean in kbarlf season, Gularat AgEtatefogfljt 
Unlveraltv Reaearoh Sn— |(2)i 56-58,

Patil, 7.D., Uakne, V.G, and Galunke, K.a. (1976).
Performance of soybean genotypes In i-arathwedo 
region of tfebaracfctrn* India, rron, Grâ fi 
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APPENDICES



Ay?rtHiff ~ 1
Analysis of variance for height of plant and number of braadhea per plant

First season Second aaeaon
Mean aepaaree Mean squares

Soares df
Height of plant Ho .of broaches per 

........... slittt....... .
Height of plants

401b dayaftersowing
60th dayafter 90th day aftersowlag

40th dayaftersowing
60th dayaftersowing

S K W W
40th dayafter
sowing

60th dayaftersowing

Block 2 207*350** 350.660** 201.180 0.720 3*150 Bloek 2 1*100 14*600

Treat-
0MHS& 12 10.620 32.880 42.730 0.710 0.730 Treat-nest 13 3*160 12.910

teor 24 19*260 40.940 77*110 0.490 1.460 tBror 26 3*150 8.390

*  •* S >901 fc a n t  ext I pa* cent d.*uel



ftFrjffWffiifif * ft
Analysis of rarianee for nuober of total root nodules per plant# nuabar of effeoti've nodules per plant and weight of total root nodules per plant.

Mean s^u res
total amber of root Huober of effeoUve Weight of total root
nodules per plant nodules per pleat noduloo per plant
40th doy after sowing

60th day
aftersowing

90th day
aftersowing

60th day
aftersowing

90th day 
after

40th day
aftersowing

60th day
aftersowing

90th deg
aftersewing

First season 
Block 2 4.191* 11.303 351.306* 1.328 129*27?** 0.O66* 0.037 1.293**
Treat- 12 1.743 4*403 16. 565 1.374 3.303 0.024 0.124 0.290
t e w  24 1.103 9*889 10.666 2.304 10.513 0.015 0.100 0.154

Slseit 2

m a t  15 
Error 26

2.346

1.933
1.471

0.297
0.862
2.020

0.840
0.598
0.666

0.00013
0*00036
O.0QO52



Analysis of varlanse for the total phytaaaao production par plant atvarious growth stages

First season Second i
Horn squares Mean squares

Source 4f Phytoaao production per plant df Fhytonas pcoduetion per plant
40th dayaftersowing

60th day aftersowing
90th day 
afteriwtrlng Harvest 40th dayaftersowing

60 th day
aftersowing

Harvest

ain.fr 2 2.211** 19.154 69.597 75.570 2 0.0160 0.040 0.002
Treat-■u mA 12 0*920 2.641 57.309 40.544 19 0.017 0.109 0.179
Btoper 24 0.459 6.906 29.985 91.540 26 0.025 0.177 0.086

»* Significant at 1 per eent level



Analysis of variaaoa for leaf area index aad net oaalailation rate

First season Second
Mean Moon squares

Leaf area index Net aaoluilaticaa
.....rata........ ...

Leaf ares index Net assimilation rats
Soares df 40th

Xsowing
60th
X
sowing

90th
X
sowing

Between 40th and 60th day after sowing

Between 
60th sad 90th day after sowing

df 40th day
aftersowing

60th
afternylng

Between 40th and 60th day after sowing

Bleak 2 0*826 4*991 11,978* 0.061 0.650 2 0.025 0.089 0.712

Treat-81956%
12 0*198 1*906 9.826* 2.807 1.946 13 0.054 0.059 0.923

Error 24 0*298 3.070 3.427 3.747 3.079 26 0.046 0.156 0.968

* Sigiifioont at 5 per eent level



Analysis of varlanoe for amber of bearing nodes per plant* mraber of pode per 
bearing node* umber of eeeds pear pod and 1000 eesd weight*

First season Second season
Bean squares Bean squares

Source df Htstbar of 
nodes per

Smbar of pods per
nod#

m xtoor of
jkxtpod

1000«NRal
v e l& it

df Handier Umber of of pods bearing per nodes bearing 
per plant nod#

Of
perpod

1000seed

2 18*575 0*041 0*051 0*820* 2 1*480 0*080 0*431 q «8oo

freet-BflBt 12 22*050 0*726** 0*044 0.210 13 0*880 0*124** 0*440 0.270

l!wor 2 4 35*55 0.247 0.030 0*130 0.970 0*080 0*262 0*220

* Oignifiomt at 5 per cent level
*• Significant at 1 par oent level



ajm ® te JLz£
Analysis of variance for nunhr of pods per plant, weight of pods per 
plant, shelling percentage and nunber of seeds par plant.

First season Second season
Mean squares Mean aquarcs

Source df Noabsr of pods oar plant

Uel^xt of pods
plant

Shelling
percenters

Master of sends par 
plant

df Munber flHvl-llTyg I M m t  of pods of pods pereen- of seeds 
per per tags per ptyf*4 plant

Block 2 234.123 36.985 10.795 1553.546 2 3.265 0.002 r i U I ,27.979** 0.160

Treat—
mm%

12 456.267 19.254 17.223* 1428.906 13 1.383 0.173 10.724* 11.895*

Mopor 24 294.629 15.745 5.987 1022.958 26 1.847 0.086 3.403 4.219

* Significant at 5 per cent le v e l
** Sl̂ aifioonfe at 1 p er oast le v e l



Analysis of variance for seed yield* stover yield and harvest index

First season Seem* jMpaffon
Mean squares Mean squares

Souroe df Seed yield Stover yield Harvestindjyr df Seed yield Stover yield Harvestindex

Ulftnlr 2 102866.970 279987 *353 0.0001 2 1852.51** 1414.710 0.013*

treat-*maat 12 279200.150** 627891.231** 0.0009 13 1124.820* 3180.080* o jsm

ISiBPor 24 57676. 64 100867.367 0.0005 26 300.73 564.50 0*002

*  S ig n ific a n t a t 5 p er cen t le v e l
**  S ig n ific a n t a t 1 par ean t le v e l



Analysis of variance for nitrogen content of stee at different growth stages

First season Second season
Mean sqoerea Mean squares

Source df Wltrogen content of stan df Nitrogen content of sten
40th dayaftersowing

6Oth dayaftersowing
90th dayafter Harvest sowing

40th day afterrowing
60th dayafter
sowing Harvest

Block 2 0.030 0*003 0,00$ 0*002 2 o jm 0.020 0.079

Treat-sent 12 0.027 0.065** 0.039* * 0.023** 13 0.062 0.118* 0.254**

Bnrar 24 0.030 0*005 0.003 0.002 26 0.057 0.027 0.042

* Significant at 5 per cent level
** Significant at 1 per sent level



Analysis of variance for nitrogen oontent of leaves at differentgrowth stages
first season Seoond season
Mean squares Mean squares

Nitrogen oontent of leasee Nitrogen content of leaves
Source df 40th day 60th day after sowing after sowing 90th day after sowing df 4oth day 6oth day after sowing after sowing

niHif 2 0*002 0*140 0.102 2 0.071 0.008
Treat-nsnt 12 0.204** 0.290** 0.563* 13 0.213* 0 JB6$»

Bteror 24 0.022 0.048 0.105 26 0.085 0.027

* Significant at 5 par eent level
** Significant at 1 per cent level



Analysis of variance for nitrogen content of pods* shells and seeds

First season Seeond season
Boon squares Bam squares

Source df Nitrogen content of df nitrogen content of
Pods gsKott̂ Seeds Pods Seeds

Biook 2 0.002 0*0001 0*049 2 0.098 0.0026 0.006
frost-laeat

12 0.073** 0.020** 0.304** 13 0*049 0.011** 0 *102

Brpot 24 0.010 0.0009 0.048 26 0*063 0.0019 0.053

** Significant at 1 per omt level



Appendix - 11
Analysis of variance for nitrogen uptake by eton at different growth stagM

First season Second m

Mean squares Mesa squares

Source df
Nitrogen uptake by erten

_ 4#
Nitrogen uptake by etm

40th dayafter
sowing

60th day
aftersowing

90th day
aftersowing

Harvest 40th day
aftersowing

60th day
aftersowing

Harvest

2 13.762* 124.024 179.550 18.510 2 0.150 4.936 0.0005

Treat-oant 12 1*097 41*938 390.468* 21.351 13 0.154 3.961 1.047

Error 24 3 .0 12 51.969 99*870 14 .16 0 26 0.295 2.075 0.238

* Oigoifleant at 5 per oant level



Analysis of variance for nitrogen, uptake by leaves at differentgrowth stages
First season Second season
Bean squares Been spares

Source df Nitrogen uptake by leaves df Nitrogen uptake by leaves
40th dsy 60th day 93th day after sowing after sowing after sowing 40th day after sowing 60th day after sowing

Block 2 33.790 925.300 211.783 2 0.51O 3.082
treat* 12 15.029 195.562 2021.544* 13 1.548 5.108

i&ror 24 14.170 311.026 #39.989 26 1.577 8.190

♦Si^xificcnt at 5 per eant level



Analysis of va ria n ce  for nitrogen uptake by pods, shells aad seeds

First season SSOQXtd —

Bourse df Mens squares df
Mean squares

Bods Seeds Pods Shelia

Sleek 2 t«804 69.147 7390.194 2 0.016 0.007 19*005

Treatment 12 5.253* 27.410 5630.035 13 0.041 0.160 16.063*
Error 24 1.700 24.148 3614.917 26 0.092 0 .12 9 6,048

* significant st 5 pear sent level



Analysis of variance for total nitrogen uptake by plant at differentgrowth stages
First semen Seocnd seesofi
Been squares Been squares

Source df Nitrogen uptake by plant Nitrogen uptake by plant
40th d«y aftersowing

60th day 
aftersowing

90th dayaftersowing
Harvest 40th dayaftersowing

60th day after Harvest

Hock 2 127*277* 1752*289 2502*370 9705*838 2 3.952 18.510 18.857
Treatment

12 27*569 375.025 5297.63* 6487.489 13 3.079 12.930 20.434*

Hcror 24 24.004 598*804 1953.17 4555*642 26 3.358 19.000 6.713

•Oi^ificant at 5 par eant level



Analysis of variance for phosphorus content of stem at different growth stages

First season
Hesn squares Mean squares

Souree df Phosphorus content of sten df
Phosphorus oontent of stun

40th day aftersowing
60th  dayaftersowing

90th day after
soulng Harvest 40th dsy 60th dey after aftergtteing Harvest

2 0*0002 0*00004 0*00005 0.0001* 2 0*000014 0.0001 0*0005

Treatment 12 0*023** 0*0217** 0*0004** 0.0001-* 13 0.00013** 0*0017** 0*004

Error 24 0*0014 0.0006 0.00003 0*00002 26 0*0002 0*0002 0*0005

* Significant at 5 per eent level
** S ig n ific a n t a t 1 per eent level



fe s a a tia  -  16

Analysis- of variance for phosphorus content in leaves at differentgrowth sieges

first season Second season
Mean squares Mean squares

Source df
Phosphorus eontent of leaves

df
Fhosphoro® contest of loaves

40th day after sowing 60th day after sowing
90th day after sowing

40th day 
after sowing 60thday

aftersowing

2 0.0002 0.003 0«*fO 2 0.0002 0*0001

Treat-
BflBt 12 Q jam * * 0 .028»»* 0.0320** 13 0.0030** 0*0020**

Brror 24 0.0010 0.0006 0.008 26 0.0001 0.0001

•* aignifioaiit at 1 po;.1 cant level



Analysis of ’variance for phosphorus content In pods, shells and Mods

First season Second season
Mean squares Mean squares

Source ** — Phosphorus oontent df Phosphorus content
Pods fthotljy Beads Pods Shells cio«4|i

2 O.0OO6 0*00001 Q.023&** 2 0*0006 0*0002 0.00005
treat
ment

12 0*0016* 041018** 0*0184** 13 0*0006 0*0019** 0*0020

Error 24 0.0007 0*0001 0*0017 26 0*0007 0*0006 0.0010

* Significant at 5 par cent level
** SignlfLooBt at 1 par cent level



Analysis of variance for phosphoras uptake by stem at differentgrowth stages

First mason Second season
Mean squares Moan squares

Phosphorus uptake by sten Phosphorus uptake by sten
40th day 60thday 90th day 
after after after Harvest
mming aftuing

40th day 60th dayafter after Harvestsowing sewing

Hock 2 1.373* 6.588 0.161 0.051 2 0.0005 0.0012 0 0001
Treat-
stent

12 0.503 2.017 0.663** 0.080 13 0.0008* 0.0069 0.0002

BOror 24 0.383 2.686 0.164 0*040 26 0.0004 0.0037 0.0002

• Significant at 5 per cent level
** Significant at 1 per cent level



Analysis of variance for phosphorus uptake by leaves at different growth stages

First season Second season
Mean squares ir* — rfn aâkJk.{seen squares

Source df Phosphorus intake by leaves
df

Phosphorus uptake by leaves
40th day 60th day 90th day after sowing after sowing after sewing 40th day after sowing 60th day aftsr sowing

Block 2 1.806* 9.965 1*2@5 2 0*002 0*005
treat-mint 12 1.569** 2.278 1*281 15 0.004 0*014

Error 24 0*484 5*210 2*868 26 0*003 0*014

* Significant st 5 per oat level
♦* Significant at 1 pear cent level



Analysis of variance for phosphorus uptake by pods, shells and seeds

rirat season Second season

Source df
Mean squares Mean squares

Phosphorus uptake df Phosphorus uptake
Bods Bods Shells Seeds

Blook 2 13*955 0*262 90*432* 2 0*0003 04)16 0*010

Sat** 12 12.194 0*268 22.626 13 04)006 o jm 0.124

S bpocp 24 114)36 0.127 26*395 26 0*0008 04)108 0.050

* Significant at 5 per eent level



Appendix - 21
Analysis of variance for phosphorus uptake by pleat at different growth stages

First season See end seaeon
Been square* Mean squares

Source df
Phosphorus uptake by plant A# Phosphorus uptake by plant

40th day aftersowing
60th dayaftersaving

90th dayaftersowing
Barveet

Cut 40th dayaftersowing
60th day
aftersowing Harvest

Hade 2 5*644* 32*247 16*540 101.925 2 0*004 0*011 0*031
Treat-
sent 12 3.676 6.690 15.052 20*519 15 0-007 0*053 0.068

■«hfror 24 1*746 14*510 14.727 30.672 26 0*005 0*056 0.048

* Significant at 5 par eant level
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Analysis of variance fear potaaeim content in stem at different growth stages

First season Sea end season
Mean squares Mean squares

Potassium oontent in stem Potassium oontent in stag
Source df 40th day after sowing

6©th dayaftersowing
90th day aftersowing Harvest

df 40th day 60th day after aftersowing sowing Harvest

Block 2 04)330 04)001 0*0002 04)002 2 04)221 04)018 0*0011

treat-
sent 12 0.3280* 0.1240* 0*0668* ©•1260** 15 0*164©** 04)943** 0*0194*

Scrcr 24 0.0450 0*0070 0.0075
«

0*0012 26 0.0131 04)152 0*0023

* Significant ot 5 per eent level 
»* Signifiomt at 1 per eent level



kmmAXz - 23
Analysis of variance for potassium content In leaves at different growth stages

First season Second ŝ Mioyt
Been squares M e m  squares

•louree df
Potassium content in leaves df

0 ODlteDifc jL|l IfiQEVW

40th d m  after sowing
60th day 
after sowing 90th dayafter sowing 40th day after sowing 60th day after sowing

Block 2 0.005 0.017 0.008 2 0.020 0*006

Treat-
Host 12 0-442** 0«071** 0 .006** 13 0.207** G.024
Berm 24 0.039 0*017 0*004 26 0*040 0.012

** Significant at 1 per cent level
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Analysis of variance for potassium oontent in pods, nbolls sad seeds

first season Second season
Mean squares M e m  squares

Source df Potassium content df _ Potassium content
Pod© Shelle Seeds Pods Shells Seeds

Block 2 0.011 04)08 0.0013 2 0*009 0*016 04X334
TTeat- 
nsnt

12 0*018 0.343** 0.0406** 13 04)35* 04)46** 043674**

Error 24 0*013 0.017 0*0043 26 0*015 04)13 0*0117

* Significant at 5 par cent level
*- significant at 1 per eent level
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Analysis of vrxiono© for potassium uptake by atom at different growth st&gea

First season Second season
Kean spares {jfyqi squares

Potasaiua uptake by ®4®® Potassium uptake by sten
40th d maftersowing

60th day 90 th dayafter after Harvestôytrig
40th day Soth dayafter after Harvestsowing sending

Block 2 75.859* 553-457 700.256 74.165 2 0-238 0.119 0*177
Treat-nant 12 11.755 157-777 750-383* 69-646* 13 0*105 1-202 0-202

Sterog 24 16.300 207.960 317-872 29.370 26 0-297 0*868 0.150

* S ig n ific a n t a t 5 p er oant le v e l



Analysis of variance for potassium uptake by leaves at different growth stages

First season Seeond mason
Mean squares Heon syvroff

Source df Potassium uptake by leaves df Potassium nptoko by leaves
40th day 60th day 90th dayafter sowing after sowing after sowing 40th day after sowing 60th day after sowing

Block 2 16.693 36*490 79*164 2 0.160 1*145
treatment 12 8.796 20*999 299*362* 13 0*408 0*979
Error 24 84)70 42*650 101*601 26 0.479 1.811

* Significant at 5 per cent level



Analysis of variance fear potassium uptake by pode* sbslls and seeds

First SeooM oeaseo
Item, squares Mean spuere©

SOUKJO df 1’etemluB uptake df Potaaoim uptake
Pods Shells Seeds Fodn Shell:; Seeds

Block 2 1.612 184*09© 796.754 2 0.027 0*0095 0*168
Treat-
mm%

iSnrur

12

24

2.029
1.6 0 1

265*720* 476*447 
95*642 545*225

15
26

0*028 0*014* 
0*052 0*006

2.965*
1*046

SJLg&iflcoai at 5 par seat level



Analysis of varianoo for potAestw uptake by plant at different growth etagae

First sasson Second season
Mean squ-rss Mean squares

Bourse df Potassium uptake by plant df Potassium uptake by plant
40th day
aftersowing

60th day
aftersowing

90th day
aftersowing Harvest

uX 40th day
aftersowing

60th day aft ear sewing Harvest

2 163*767* 874*210 2196*849 2687.747 2 0.775 1*818 0*230

treat-
meat

12 26*906 276.935 2757.509 1528.T10 13 0.635 5.098 8.136®

asror 24 42.327 408.768 1459*691 982.641 26 1.437 6*688 2.611

* Sigalfieaat at 5 par sent level



Analysis of varianoe for protein content* protein yield* oil content and oil yield

first season Second season
Moan squares Mean sqparres

Ooaroe df Protein
content Protein

yield
Oil
content

Oil
yield df Proteincontent Proteinyield

Oil
content

Oil
yield

Block 2 1.956 50140*960 0*456 7880*68 2 0*192 150.825* 0*0015 59*495**
Treatment 12 11„902*» 41511*55* 18*202** 12720*45* 15 5*128 125*011** O.0181** 0*484**
ITS .. |CTTtXP 24 1*871 9565*040 5*557 4487*74 26 1*991 35.065 0*0015 8*814

* Significant at 5 per cent level
* • Significant at 1 p ar cent le v e l
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ABSTRACT

An experiment was oanduoted in the Instructional 
fam attached to the College of Horticulture# Vellanlkkera# 
during the period from June 1900 to January 1901 to aeleet 
soybean varieties suitebie for the agroollnatle conditions 
of Kerala, the experiment was laid out in rendosdsed 
bloak design vith 14 varieties and three replioations.

the study revealed that there was no sigaifleant 
varietal difference in the expression of ell growth 
eharaetera and most of the yield contributing footore at 
any of the growth stages in M h  the aeaeone. But aignl- 
fioent varietal differences in seed yield end stover yield 
were observed in the two seasons* The results of the 
experiment revealed that the varieties Bragg* Jti 2?90 aad 
SC 26691 are most promising for the south west monsoon 
season of Kerala.

the variety flonetts gave the highest protein oontent 
of 36 per eent end Bragg# ftnku* aad Improved Pelican 
respectively recorded the highest protein yield# oil 
content end oil yield in the south vest monsoon season.

The study further revealed that eoybeen cannot be 
sueoeesfuiiy grown during north east monsoon season of 
Kerala without irrigation.


