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INTRODUCTION

Sesamn (Segemum indieun L.) is an important end
anolent oil yieclding spocies cultivated exteasively in India,
Burma, Indochina, China, Japan, the hotter end dvier yarts
of Africo and the Me@iterranesn rogion. In the recent years,
1ts cultivation has been receiving mach attention in the
U.SaA.y Mexico and parts of Datin America. Sesamum is
grown for ite ceed and the oil it contains., The seed is
high in oil content (50 to 60%) btut low in protein (25%). It
ip zich in egloium, phosphorus and vitamin E end ie highly
nutritious. The o0il is hizhly steble (Nalr emd Mehra, 1970).

In Indis, scoomun i9 grown in an area of 2.4 millim
hecteres producing ncarly 0.5 million tounes of seed cvery
year. India atendp second in seoomun soed produsticn with
24,0 per. cent of the world's total production. It is grown
in the centrel stebes both us khaerlf gnd rabi orop. Secemum
is also the nmost importont annuel oilsced crop of Kerala,
grown in an ayres of 17500 hectares yielding 4700 tonnes of
peed per yeexr. It is cultivabted in wetlands during summer
(Jenuary to April) and in uplends during rebi (Augnot to
Decenber) .

Loclz of high ylelding varleties sulted to the
different 901'1' types end seasona is the main factor limiting
the production of scspaum in this State. Xeyamkulem=1 and
Kayamkulem=2 are the two improved verletics already released



for cultivetion., Koyesskuleme=1 is pingle poded and foux
loguled wheresn Xaysrkulem=-2 ig mmlitipoded and four loculed.
Types of sescemun with mudtipoded snd meltiloculed sondlitiong
have alresdy been identified, at the Department of Plent
Breeding, College of Agriculture, Vellgyani. The increased
peed production potential of these types over the oingle
poded end four locuied varieties have also bean recogniced.
Prelininery evaluastion 4o assess the produchlon potential
0f these types has indicated thet the mulilioculed types
give highor seed yleld then the others.

The present sbtudy hoe beon undertoken o tadke a
. pore detailed ovaluation of the types for their productivity
unfler rice follow end upland condltions. This will eneble
the idendtification of high yielding vericties sulted to
both the locaticns. Horeover, cvaluation dueing the
diffarent seasons at the two loecations will enchble an
esctimation of genobtype = enviromment intersction of thesc
types and thelr phenotypic obebllity wnider diverse so0il
types end seesckal conditions. An estimation of gemotyplo
end thenotyple correlations betwsen eseed yleld and Lo
components and slso between the different morphological
chaxaoters 1o else attempted. This will cmable the
selection for yleld besed on coumponent end correlated
characters and the identification of gupsrior verieties
of high atabilivy.
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REVIE! OF LITERATURE

Seed yleld in sesemm i6 a polycemio tralt.
Direct selection for this character may ﬁherefore be often
nésleading. The components thaet determine the yleld are
the best indices. The more importent conmponento of geed
yiold are the mumber of podo per plemt, number of pods per
axil, number of lecules per pod, muamber of seeds per pod
and welpht of thousend secds. Therefore a lmowledge of the
aspoclation hetueen the important morphologlical attzibutes
end oced yield shall help in identifying promicing
verleties. Such ecsociatione ngy be controlled either
ganetically or by various envircnmentel factora. Grafius
(1959) ouggested that there may not be genes for yield
per se¢ but will be for the various componerts, the multi-
plicative lnteraction of which resulte in the manifestation
of yield. Denghem (1960) reported thab the exemination of
nunerous varietics in Venezuela hap reveeled the occurrence
of sufficient genetic veriebility to meke it possible to
devalop lines sulted to differemt commerciasl requirenents.

I. Varigbility and corrolation.

A yide renge of veriscbility is availsble in sesammn,
This cen be cxploited threough seoleeticn for develorrment
of new euperior varietics. A detallcd deceription of the
worko already done oa the aspessment of verisbility for
the foportont chorzotern in pescmum end the correlation of



" characters with yield, is presented belowe

1. Durstion upto fiowering.
Shrivas end Keushal (1972) reported that the plant

habit and aumber of days 0 flowering are varieble aend
depend on the soll bype. Highly signifleent differcnces
for the numher of dcys 1o flowering wne obssrved by Trehan
et 01.(1975 b). Shukls and Verma (1970) rcported that the
genotyple coofflcignt of variability was low for thle
charactor while heritobility end ccherldtshillty wore high
end that early flowering types covld be selected for rain-
fed evess. Yadave et al. (7920) reported higk phenotyple
veriability for numbexr of deys to first flowering and 50
per cent flovering. They conoluded that the number of days
to 50 psr canb flowering hod high dirsct effects on oeed
yield. Mohanty end Sinha (1965) reported low heritebility
for durakion uptd flovering. Sewant (1971) observed higﬁ
heritabllity associated with high genetle edvance for
aunber of doys to flower Initiation emd pumber of deys to
firat frult dwelo;mem. in & genetic varigbility study,
 Cheudhery ot al. (1977) reported thet number of days %o
initicl flowaring snd 50 per cent flowering were highly
horiteble ard wder the control of edditive gone eckiom.
Dixit (1978) in o study of the Inheritonce of yleld and
1t5 components foumd that both additive and dominenco
effects were Importont for daye to flovering. In tha ceee
study he further reported that the epistatic gene action



wap aleo important for thls cheracter.

Ehidlr and Osman (1970) in a correlestion study in
90 sudonese cultivars reported that seed yield per plant
was not positively correlated with time to flowering.
Opmnan and Kbhidir (1574) reported high posidtive gorrelatlon
between geed yleld epd number of dgys to flowering. But
FNaphade end Xolte (1974/1975) end Dizit (1975) reporied
negative correlation betuearn ceed yield end number of daye
to flowering, Shikle and Verma (1976) reportcd negative
geanotypic, phenodbypic end envircamental correlaticno
betueen days to 50 per cent flowvering and seed yield,
Pooitive correlabions between sced yleld per plant and
numbar of deys to first flowering end 50 per cent flovering
were algo reported by Chsudbary et el. (1977). In e sbudy
of correlation end path anslysis of yleld components in
82 M, progenics obtained by Semma irradiation of the
varieties 58-2, 85 and D7=11=1, Chauon and Chopde (1981)
revealed strong phenotypic end genotyplc correlations
between seed yileld per plant end numbezr of deys to 50
per cent flowering end elgo that genotypic corzelation wan
higoher then phemotypio correlation.

2. Duration npto maturity. _

in 8 varicbility ctudy of sessme in Rajasthen,
Kumor et 2l, (1067) fourd that the mumber of days o
naturity wvas the least variabvle chovacter. Poehiman aond
Borthalnzr (1909) have reported that verieties of scocme




vary in thelr naturlty period from 80 to0 150 deys and thatb
early noturing varietieas arsc preferzed A1f ylelds are not
alversely affected by the eerlinces. They have algo yeported
that earlinens end leteness are controlled by a eingle pair
of genes. Trehan et ol. (1975 b) reported highly signi-
ficent difference for growth perlod cmong different verictlies.
Yaiava et al. (1980) observed high phenotyplc variabllity

for number of days to maturity, in a study of nlne

characters in 22 Sesemun indicum forms in Heryana. In a
varicbility end heritabillty study on yield and its
componcnts in 25 varietice of sesomum groun during the

rainy sesson, Solenki and Paliwal (1981) found that the
genotyple and phemotypic variances were high for number of
deys to maturity. High heritebility combined with high
genetic edvance indicated additive gene gction.

Andden (1963) reported that number of deys to maturity
and secd yileld are positivaely correlated. Khidly gnd Osman
(1970) reported that ceed yield per plent was not
sorrelated with maturity. Ocmon omd Ehidir (1974) on ths
othor hond reported that the number of days to maturity
and seed yield are positively correlated. Kaushal/ et al.
(1969) in a study to determine the oil content at varicus
stozes of maturlty found that harvesting sesamum plonts
when the capaules had turned yellow end the leaves had
dropped geve the .'ﬁtghest (5%.4 per ceat) cecad oll content.
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" The oil anelysis report om the world sesame collection in
U.S.A., showed that early plants hed e bhigher 0il content
thon mid-seanon and lete plants (Anon. 1972). The repert
eldoo showed that earliness, yellow secds erd large secds
were correlated with lower icdine values end earliness and
yellow seeds wore corrslated with high olelc end low
" 1inoleic eoid contents, Baredi (1972) observed that the
dwarf single stermed varleties usunlly mature eariier than
the tell brenched ones.

Rheenan (1981 4) from studies of the cross Yandev
55 x X£30/115 caloulabed that by early picking of eapsules
the next growth cycle (generstion) could be advanced by
two to thrae wecks and for early maturing material this
ecould shorten the oycle by 16 to 25 per cent. Navayanen
end Reddy (1982) in a fleld comparison between early end
late varietios during a monsoon geason, ¢observed that
carly varieties were shorier them late ones. Deaf
sencocence was fapter towards maturity in eorly vavieties
than late ones. Late varletlies produced wore rooty leaf
end eten dry matter, while early ones produced 8 higher
proporticn of reprocductive parts.

3. Helght of plents.

Ran (19%0) ia a study of 30 typee of sessmun from
an 81l Indie colleotion reported thet the various types
differed in height. Hiltebrandt (1932) found that the



average plant helght in sesgmn was 100 to 200 cm.
According to him the maximm height wes gbserved in late,
m branched forme. Trchan et cl. (1975 b) roported that
varlous types of scoamup differed in height. Yadeova et al.
'"(1980) roported high phenotyple verlebility for thils
character, According to Daebral (1967), plent height had
high heritability velua. Muhormed et el. (1970 b) in en
attempt for desermining the relationship betueen yield and
its components in scgamm, observed that the dispersion of
velues for thio chorascter varied widely with varieties
and tho range of varletion was 50,6 0 72.9 cm. Sewant
(1971) observed high heritabillity assoclaitel wiih high
genetic sdvance for plant height, Chendhory et al. {1977)
reported that plant height wes highly heyitable and wder
the éon’orol of additive gene action. They also observed
that the tal_l varvicties gove higher yieldn theaan the dwerf
varleties. Dixit (1976) observed that both sddliive and
dominance offects were importent for longth of the main
frul ting br@ch.

Poaltive correletion betuean helpght of plont and
soed yield was reported by Angarita (1962) and Debral
(1967). Yoeitive corxrrelation of secd yield per plant with
sten helght wes elso reported by Khidir asd Csmen (1970).
EL Nedi and Dezim (1974) end Keughal et al. (1974)
reported olgnificant end positive correleticon bebween seed
yiold and helght of main otem. Tkbote and Toyyab (1974), -
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Waghode snd Kolte (1974/1975) ead Dixls (197‘5) ca the other
hand reported negative correletion between seed yileld and
piant height. Sonjesvelah and Joshi (1974) reporihed thet
environuent had little effect an plent height. They found
positive gemodypic correlation between plant helght and
nurber of noles on main branch followed by plant heipght and
mumber of mein brenchen. Delgado end Yeragmos (1975)
veporbed sisnificant positive correlatlon between need yleld
pey unit area and plent helght. Gupte (1970) aglso reported
positive correletion of aecd yield with helight of plonte
emnd helght of frult beoring brenches. MNuyugesan et al.
(1979 b) reporied negative rhemotyple correlation of plant
yield with helght gt which firet cepsule 1s formed.
Parcmasivam end Prassd (1990) and Chauan emd@ Chopde (13981)
aloo reported positive acorrelation of seed yield with
plent height. ©OL1 snalysls report ou the world sesame
eolleation in U.3.A. showed that short plents hed clear
oil while tall plants hed Mght green oll (fnon. 1972) .

4. Humber of pods per axil.
Sesgrmun pods very in thely pnumber in each leaf axil,
Jdoshi (1961) reported that depending on the number
qf flowers in each oxll; the nuober of pods may be one to

threo in diffevent varisties. Those typos which bear throe
flowera in each axil may develop only cne or two pods
insteed of all the thres under wfavourable growing
conditions, like crowding, drought, deficlency of nutrients
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‘eto. Vhen f].O}.JGI’S are borpe singly the two laterals are
‘ecen es _maimeﬁﬁm'y btuds at the base of the flcwer.
Preaence of :Eaur or five podas per axil in certain cases was
also raportéd" by Langhem (1945).

Single poded type is dominant over multipoded type
with nonogenic inheritance (Pal, 19343 Lengham, 1945;
Sikkn end Guptas, 1948; Culp, 1960; John, 1980). lmltipoded
types axe preferred over the single poded types aa they
produce more nunber of pods per wilt length of the stem.
Ren (19%0) Lfound an associetion between the number of
locules per pod endl number of poda per axil. Blght loculed
pods wvers invariably borne singly in leaf axilic and four
loculed pofle occurred either singly or in groups of two or
threce in en axil. Gupbe and Gupte (1977) reported that
mbw of pods per exil and yield showed high heritebility
estimateé comblried with a high genotyple cosffloient of
variation and a high expeeted genetic é.dvance. Number of
pods per azil wes one of the most erfecti.ve-characters for
selecotion.

~ Eobayashi, (1981) clamsified about 24 types of

segamm ocn bhe basis of phyllotaxis, nectary number per
axll, carpel mmber‘ per caopsule end capsule number pexr
axll. Advancod types with three capsules pex axil, no
nectaries, opposlte phyllotaxis and two or four carpels
are conoidoered most appmﬁriate for seed production. Rheenen
(1981 @) reported that the three ocpsules per leef axil



cheracter hed no yield adventege in e composite population,
developed by intercroscing lines with different capsuls
nunbers, through 11 gencrations. He concluded that the
choractey has a neutrel or near noutral effeot on yield.

5. Number of pods per plant.
Hmber of pods per plent was described as one of the
mein yield comtributing chavacters. Hiltebrendt (1932)

raported that the number of pods per plent vary fwom 40 to
400, ¥wmmar et al. (1967) in e veriability stuiy in sesane
reported the nurber of capsules on the nmain shoot ag ths
rost variable quantitntive cheraoter studied. Gupta (1975)
obocrved high genodtypic cocffiecient of veriation for
capoules per plents OShuitla end Verma (1976) in o corrclation
end heritebility study in 28 sesame genotypes observed thab
the genotypic coefficient of varlation wes low for the
numiber of eapsules per maln branch while hepitabllity emd
cosherltability vore high. Solmici end Paliwel (1981) in a
study of 25 varietics of seoerm groun during the rainy
seacon foumd thet the gemotypico end phenotypic variances
weye high for‘nmnbar of capoules per plont. In the sgne
study they aléo observed that high heritobility combined
with high genetlc sdvence for the nubber of capsules por
plent indicated additive gene action. The high genetlc
‘advence indicoted thab number of cepsules poer plant cam be
increcased through selection. Mohenty and Sinhe (1565) foumd
that the number of pods per plent wes highly heritable. and
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therefore can be depended upon for seclection. High herite-
ability and high genetic advance ware also reported by
Poromosiven end Prasad (1981).

Debrel (1967) in a varlability and correlation study
of 25 selections of Sesamm orientale. L observed that yield
vag pooltively correlated with number of capsules. Humber
of Ms per plant was identified ap the major component of
seed yield per plent by numerous other workers (Asthena
and Ral, 1970; Dixit, 1974, 1975 '3 Kemshel et al. 19743
Cman end Khidir, 1974; Shukle and Verma, 1976; Gupta and
Gupba, 1977; Marugesen eb% al. 1979 b; Parsmaolven and
Prensd, 19803 Yedava et al. 19803 Chewen emd Chopde, 19813
Ral et al. 1981). Sepjeevalah and Jochi (1974) reported
that the seed yioeld was highly corxelated with number of
pods on the main stem. Delgado end Yormemos (1975) reported
that seed yield per unit areo was positively correlated with
mmber of capsules per plent., Shukla and Verma (1976)
reported olgniflommt d positive phenotyplc end envivone
mentael corrceletion values betweer yleld and number of pods
per main branch and number of pods per plant.

6. Length of pod. .

Pods in oesemum vary much in thelr éize and length.
Hiltebrendts (1952) obeerved that the average length and
width of the pod %0 be 4.1 end 0.9 cm respectively. The
variaetion in the length of pods in relation to its position
t0 stem was found to be incomglderable. Lopez and Mozeeni
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(1964) reported significant difference for the lengih of

3 and also observed a correlabion between pod length end
nunber of sccds. According to Purseglove (1968) average
length and width of pod are 3 emd 1 cm respectively. Yide
range of varieblility for this character was 8lgo reported by
Debral end fodkzer {1971), Trehen et el. (1975 b) end
Poremasiven end Presed (1981). Murugesen et al. (1979 a)
obgerved that the genotyplc and phenotyplc coefficlenis of
variation were very low for capsule length. Iigh heritability
for capsule length wes reported by Solenkl end Paliwel (1981).
Rheenen (1981 b) observed that the long capsule charaster

hed no yield ajvantege in a composite population developed

by intercrossing lines with different capsule lengths through
11 generatione.,

A significent positive correlation between seed yleld
end pod length wos observed by meny workers (Phadnis et al.
15703 Xhidir emd Osman, 19703 Debral and Helker, 19713
Ecbote end Tayyob, 19743 Gupta end Gupte, 19773 Chouan and
Chopde, 1968%). But Ghsudhery ot al. (1977) reported
negabive correlation between seed yleld and length of pod.

'To UNumbepr of lccules per pod.

Hunber of locules in a 'poa ronges from four to oight
in oepsmum. Rem (1930) reported that elght loculed pods
were inveriably borne alngly or in groups of two or three
in axile. liltebrendt (1932) considered the mumber of
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carpels 40 bBa an iuportant cheraster. He found that the
najor group 02 eesaunn conslsts of two carpels (four locules).
The othey group, reatricted 4o Japan, conslsts of four
carpels (eight locules) in g capsule, In bicarpellate
varieties the %wo carpels are primerily two loculed and
become four loculed by the growbth of false mepta. Similarly
eight loculed podo aeve developed fron gquedrie-cerpellstc
overy by the aevelopménﬁ of falgs septe (Joshi, 1951). Ie
2lgo noticed 12 end 16 loculed pods. Four loculed condition
vas perfectly dominent over many leeculed (G to 8) candition |
god . the character is caatrolled by o mingle gemne (Nohara.‘g
1933; Jokn, 1934; Longham, 1945; Jom, 1980; Dheenen, 1961).
Rheenen (1981 ¢) also reported that the miltiloculed
condition hed no yield aﬁvantage in a2 composite population,
daveloned by intevcorcosoing lines with different locule
nmmbers, through 11 generations. Huhammed et al. (1970 D)
veported that the number of loeules per pod was poeltlvely
corralatedl with seed yleld.

B ﬁumber of peeis per 1nod.

Krigimermrthy ot &l. (1960) reporicd that the nunber
‘of peeds per pod was the least affeoted by emvironment and
glso highly relaeted to yiold. This tralt 1s o goofl critexion
for selection for improvenent in yield. Iopez ond Mazgani
(1964) reported simificemt differcnces betueen cultivors
vith reapsct t0 seed number. Debral end Holker (1971)
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reporteﬂ-_%hat there was & wide range of variab!.li.t:} in the
nmber of seedo per pod. They alao reported high heriio-
bility for thio character. Sawant (1971) observed high
phenotyplic end genotypie coeffieients of veriabillity and
neximinm expected genetlic advance for number of sesds per pod.
Trchan et al. (1975 b) aleo reported significant differewce
anong varieties fov this charsehbor. Solanlti and Paliwal
(1981) reported high heritablllity conbined with hipgh genstic
edvance for this character. ‘

High positive correlaticn between seed yleld end
purbey of seeds por pod was zeported by Khidir end Omen
(1970), Gupta end Gupte (1977) and Solenki end Pallwel (1981).
Muharmsd et al. (1970 b) observed correlation beiween yield
per plant and nurber of seede per locule. Delgado and
Yermenos (1975) reporbed that the seed yield per unih area
wvap positively correlated with number of mecds per pod. Bub
Chenon and Chopde (1981) reported negative effect of number
of pecds por pod on ceed yield,

9, Ueight of thoussnd seeds.

Average velght of thousemd sceds varied rather widely
according to tho position of pods on the stem faom 3.5 g
for the lowewr nodes 30 2.5 g for upper nodes (Soghi, 1961).
Ueight of thousend gesds varled widely in sesamum as reported
by Dopes and Mazzani (1864), Debrel ond Hollter (1571) and
Trehen et -ele. (1975 b). Tfigh heritability end genetlo
advence for seed wolght wes reported by Dhergove end



Saxena (1964) and as such this trait is of ebnsiderable
volue for plent selection. Sewant (1971) also raported high
heritability sesoclated with high genetic edvence for this
cherecter. Cupte end Gupta (1977) observed the heritabllity
estinate for thousand seed weight 0 be 62,87 per cent.
Solenks aud Peliwal (1981) also reported high har]ztabllity
Lor Shousond aced velght.

Bignificent pooitive corvelation betwacn sesd yield
and thousend seed welght in segeum was reported by many
wvorkera (iwbharmed ong Stophen, 19643 Knidiyr and Ocman, 19703
Debyral and Holkew, 19713 EL Nedi end Dezim, 19743 Gupte and
Gugba, 19773 Yadava et al. 1980). Dolgedo end Yernsncs
(1975) roporved that meed yleld per wit area was positively
correlatsd with hundred sesd weigat. Bubt Naphade end Kolte
(1974/1975) reported thab seed yleld was diveotly bub
negatively affected by humdred sceed welght. Lopez and
Mazzoni {1964) observed mo correlatiocn between thousend ceed
welght and length of woedo.

10.- Secd yield ner plimb.

Yield per plent in cesamm was highly variable
(Debral and Holker, 19713 Gupba, 19753 Paranoaivam end
Frosad, 1961). Sawant (1971) observed high genotyple end
phenotypic coefficiente of wvorietion and naxirmm expected
genetic advonce for yicld per plant. Cheudhary ot al. |
(1977) oboerved that the yield per plent was highly
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heritoble and wnder the comtrol of edditive gene action.
Dixit (1975) raported that edditive and dominence effects
were importent for yleld per plsnt. Gupte end Gupta (1977)
also observed high heritebility cstinates combined vith a
high genotyple coefficient of variation and a high sxpected
geneti.é advence. | ' |
Seed yield per plent waes highly end posltively
correlated 0 Quration ui:to flovwering (Osman and Khidir,
19743 Cheudbary et el. 1977; Cheuan and Chopde, 1981),
duration upto moturity (Anldes, 1963; Ogmnon end Khidir,
1074), helght of plsnts spd nﬁmber of pods per plent |
(Debral, 1967; Knidir end Ocman, 19703 Dizit, 1974y 1975;
Keushal et al. 1974; Selazar and Ohoro, 19753 Gupta, 19763
Murugessn ot al. 1979 Paromosiven end Presad, 19803 Cheuan
and Chopde, 19813 Ral et el. 1961), length of pod (Fhadnis
et al. 19703 Khidir and Ospan, 1970; Ecbote and Teyyab,
19743 Gupte cnd Gupte, 19773 Chousn and Chopde, 1981). Seed
yield also had a pesltive correlation with number of
locules per pod (lﬁmamad' et al. 1970 b), nunber of seeds
per pod (RKhidir end Osman, 19704 Muhmmmad et al. 1970 b;
Gupte and Gupta, 19773 Solenki end Paliwgl, 1981) and weight
of thousand peeds (Khidir cnd Oswman, 19703 Debral end
Holker, 1971; ED Nedl and Dazim, 1974; Cupta end Gupta,
19773 Yedavn et al. 1980). Angerita (1962) had aleo
raported a peoasltive correlation of meed yield with scme of
those charncters. Seed yleld was reported to be negatively



correleted to duration upto flowering, maturity, height of
plant, length of pod and weight of thousand meeds (Khidir
and Osman, 19703 Naphade and Kolte, 1974/1975; Dixit, 1975;
Chaudhary et al. 1977).

11. 01l content.

0i1 content and colour are important in assessing
the quality of sesermm. 011 content is polygenieally
controlled by reletively fouw gencs (Culbertmon, 1954; Culp,
1959; Poelhngn and Borthakur, 1959).

Mezzend (1959 b) veported that the average oil
content of five branched varictics wag 56.6 per cent and.
£ive nonbrenched verlotles was 54.5 per cent and tho
difference was significant. Mazzeni (1959 @) in another
study of variation, observed that the seed oil content of
seven scpeme oultivars was more influenced by environmemtal
offect than by inhorent dlfference betwecn cultlivars.
Poelhmsn eni Borthakur (1969) reported thet the oil content
- in gcesamum renges from 45 t0 60 per cent. They also
reported that the wbite cud bold secded varicties have
higher oil camtent, then brown or black end amgll seeded
ones. Also the heriteblility walue for oil wae reported
to be 50 per cont. Keushal et al. (1969) in a study of
0il cantent in pesamrm ab various stages reporbed thot
harvesting cesarmum plants whea the capsules hed turned '
yellow and the leaves have dropped gave the highest

18




(58.49) seed o0ll. Wide variations in \01.1 and pr;)tein
content were reported by Singh and Gupta (1973) in 28
streins of segomum: Brer end YeMoa (1973) reporteé

that the oil com;ositim;t veried according o genobype.
El-Tinacy et al. (1976) rcoported a range of 42.2 $0 52,2
por cent for seed oil contemt in 20 varieties. Brar {1982)
emalysed 27 introductions from 10 comtrico end found that
the variation of oil comtent wes 46 to 58 por cenb. |

011 analysls report on the world seseme eollection
of U.5.A« (Anon. 1972) noted the following corrslationg.

a) Short plent had cleer oil whilet tall plents had }ight
groen oll. ' ' B

b) Early plents had & higher oll content the_i_n‘mid season
end late plantae.

e) Earliness, yellow sceds end large seeds wers correlated
with lower iodine valune. |

d) Earliness and yellow secds were correlated with high
oleic and low linolele acld comtent.

Pogitive corrclation between colour of seeds end oil
content was noticed. Hiltebrandt (1932) and Kewanishi
(1953) reported that the lighter the oolour of the seeda,
the highor was the o0il content. Baredl (1972) reported
that the black peeded varietics arc richer in oll content
than white secded varieties. But El-Shammn end Al=-Hassen
(1973) reported that seeds from white secded varieties
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have the highest percentege of oil (59.1 to 59.8), the red,
grey and bleck seeded varieties contained 57.1 t0 57.9, 5443
0 57.4 2nd 52.5 t0 56.5 per cent oil respeetively.

II'.‘ Genobtype = cnvirannent inbteraction .

| Veriety = eunvironment interactions are of msjor
slgnificence $0 blant breeders as these have an important
bearing ¢n the stability of i,mmvea verietiea., The lazger
the mterac{;ions. the lover avre the chences of progress udexr
selection in Ia breeding prog*am}eg Constock end Moll, 1363).
A study of gemotype x environment interactions con there=
fore lead to successiul evaluation of genotypes (Saini
ot al. 1977). Such investigaticno can lead to the selaction
of more atable end guperlor genotyres. Murugesan ot el.
(1979 b) in a study of five quantitebtive characters viz.,
plant helght, height Ia_i'- which flrst capsule is formed, total
nuzber of eapsulles per plent, number of primary branches and
nuber of secandary branches, in pesamum observed strong
genotype  x environnent interactions.

éandhu end Khohra (1977) reported o sigaificent

genotype =X environmgnt in;eﬁaction Yor pod yield, hundred
seed weﬂ.éh’f. and length of prinary end secondery brenches in
groimﬂnut, bub notlfor. nuzber of mature podg, number of
primary branches end oil content. Yaleva end Kumar (1978 b)
in.a stﬁﬁy of the genotype x envirvonment interactios
for pod yield and nunber of daye to maturity in 15 bunch

varicties grown in four environments observed that the
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varicty Falopur 1«5, wes early snd stable for both traits in
ell four environments. Yadave end Kunar (1978 a) in an
esgesenent 0f phenotypic stabllity of yield and its componenis
in N aemispreaﬂing varietics grown in three eaviromments
they i‘urt;b;er reported that the magnitule of the linear
component of the interection wes high for pod yield, 100
kernel welght and 0il eontent. Uynns and Islelb {1978)
reporicd 8 subgtentiad culd$ivar x leoeatlon x year second
order intercction for yield. They elso cbserved that both
cultiver = location and cultivar x year interactions
were srell es compared with the veriation among cultivara.
Tal end Hemmons (1978) in e study of the genotype x
environnent interachtion effects in peanut vorieties reported
that the filreh ond secomd order interactiome varied umder
different trentments emd for different footors. They also
roported that the cultivar effect would be censistently
presmt. espeeially for shell yield emd size feotors.
YTedavo and Kunar £1979 b) in a study of tha pheno=
" 4yple stability for yicld compmente and oil canteat in
‘tunch group of gromdnnt roporied significent genotype x
environment intersction for ell the cheracters. Yodava
and Kumar (1979 a) also reported that the linesr portion
of the genotype =x ocnvironnent intercoticn was cigificent
for pod yield and meturity, while the non=lineer portion
wap algnificent for maturity omly. Hereer-Cuershie (1980)
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In a genotype =X “ environnent intersction study in gromdnut
reported that while the cultiver x year htemctien wag
not elgnificent for most yield components, the cultiver =
location intercotien wos significant for seed ylsld and
hupdred ‘seed welght. The interaction cultivar x loeation
X year vam learge and highly sigonificent. He cencl{lae& that
in this area, cultivar chould be evalualted for one or more
years at 8 locationa,

Rewat cod Anemd (197‘%) reported genotype X environ-
nent interaction for yield 1n musterd. They slso reporte@
that helight end yield per plant wezce the characters affeched
by variety x site interaction, fmplying that prolonged
natural selection hed produced gamlc combinations which
confer the capaclty to adapt b0 diverse cnvlironments and
withstend seapomol fluctuations. Schuster and r:!c{lein (1978)
reported varloty x locatlon interactiona for yield and
protein emtent. Lobane et al. (1980) in en evaluation of
25 etralns of musbard in nine environments observed highly
significant genotype =z onvironment interaction. The
highly significent L£irst order interactica {gmotype x
sowing date and genotype = Lerbility) bad hig‘éxer negnitude
of varience than the sccond ornder intersction {(genotype =
gsowing date =x fertility) olthongh it was elso blighly
gigniflcent. Possels (19805 reported that the genotype x
envirvonment intercetioms wore low for sced yield, oll yield,
thousand gsesd welght end oll percentsge in rape and that



for mseed yleld and oil yield stebililty decrezses with
Increassing yiells.

111, Verietol cvaluation. ‘
Evaluation of ladigenous and exobic varietles have

been gitempted by varions workers. Anon, (1959) described
Venezuelo 51 and Venezuela 52 as the most promlsing sesemu
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vorlicties emong the fmported ones. Morada (purple) recelved

from Venczuela alao give significantly highor yieids than
locel verieties. Aries (1361) reported the voriety China
Rojo wvhich ylelded oimificantly more and shoued bettox
agrononde choreoters thom others. Gupte et al. (1963) -
reported thet line 5 was superior in yicld and discase
repistant, In e trial with 15 lines of sesormn. vekenkaer
and Mahedlk (1963) obaserved that out of the asveral
iadigenous end introduced varieties tested $wo selecticns
sade from local meberlals viz., Gwallor 5 end Guelior 35
vere sultable for Medhyn Pradesh. Studies on the coumpara=
tive performance of Andigenous stzains of asssmum rovenled
that 7.85 (Mahersghtra) gave 76.5 per cent increesed yielad
over lccal variety mnd 104 pexr cent over thet of TliVe~3 at
Kexur (Moharmed ob al. 1965). Baluck ot al. (1956) in a
trial with 10 warictics reported thab the highest overoge

geed yield end oil content were given by the dwerf cultiver,

S=17 followed by S~18 (7.7 and 47.4 ver cent), S=20 (7.1
and 438.4 i}er eent) and S8-12 (7.0 end 47.2 per cent). The
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difference In seed ylelds were not slgnificent. Ialuch and
Mojideno (1966) isolated sbous 18 highly promiping strains
fron 62 netlve end exotic otrains of sessmum. Banerjee et al.
(1966) zeported that in conporlson with 7 other strains
ovey 4 yesss, B.07 variety gove bighor seed and oil yield
end wes sultable for the sendy lomns of West Bengal. Awyo
eb al. (1967) fowad that the variety Acarigua wes ocubtobending
for sead yield under the hot sendy conditions of Savannsh,.
Russel eb al. (1967) octudied the performance of 16 varietiesn
end repoxted théﬁ in general, ghattering varletien gave
higher yields than non=ghabtering types. Patel} aud Gopeni
(1957) selected two tall strains P.T.58=35 and P.T.57=-00
fron nearly 1000 eingle plant selections. They contalined
2 par csnb nore oll thom local varieties end in trlals with
locel varieties producad higher.y.’f.elda. The geed of eaxrly |
naturing F.T.58=35 1o vbkite end that of P.T.57-96 is brown.
Moheonad et al. (1970 o) observed that in triels,
KRR,.I (841 752) showed superioriﬁy over the local variety
in peed snd oil ylelds. WNelr eb al. (1975) lsolated & true
breeding, mutont poesesping nore than one cepsule per leaf
axil and with nornel brenching from the varlety Keyamitulsm=1.
Trchen et els (1974) in an eveluation of 30 indigenous and
24 introfuced vexieties for olil snd protein content in India
found that B.21 end E3.22 from the UeSeho had the highest |
oil ctmtm'b and crogs 91-99 from Andhra Pradesh end W. 66-173
fron Jaba.‘!.puz- had higher prolein contems.
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Helkagawa of al. (1976) reported that in a varietel
trinl with nine sgesamun cultivers, Venszuela 51 was best
with a seed yield of 991 kg por hectare followed by Horala
indehlscente with 594 kg per hectars. Asthens end Novain
(1977) zeported that in a £leld trial of 20 mcpamm
gtraing, 0=1036 and V=3 producecd the highest yields,
Nekagawa et al. (1978) studied verious sgronomic cheractere
with acsame culbtivers, Vemczuels 61, Morade end Morxda
indehigeant and reported that Venesucla 51 wes the best
in both seed yicld and dwaxf hebit, The yicld was signifi-
cantly higher then that of the other two verletice. Taha
and Bhargava (1980) in the physiologlcel anelysie of the
growth, development end yicld of gesame obeerved thet WP.0
had e higher aced yield than the four other genotypes
stuldied. This vad attributed to the higher number 0f secds
per plant which was due o0 the production of a large
mumber of cepsules. Trehan et al. (1975 a) reported that
the 01l pevoontege was positively end signlficenily
asorrelated with seed length, seed thickmens and hundred
‘geed welght. Hence, secd thlckness and seed length are
important for the improvenent of oil in seseme. They also
reported non-significent negative correlation bebween
protein end oll ccntents.

An improvel variety, Kaysukulem=1 wes evolved ab
Kayerloulan by pure=line pelection in the local varieby
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during 1971. This is e short durabtion high ylelding
variety zdapted to summer rice fellous with 20 to 30 per-
cent higher seed yleld over the local variety. A
epontaneons multipoded mutend was algo isolated later from
this variety. A malbtipoded variety with highey yield
potentiol viz., Kayamkulon-2 was evolved et the same .
station during 1981 as the derivetlve of a cxrooss betueen
Kayamkulam=1 end Bi=58=35, John (1980) lsolated several
multipoded and miliiloculed types from a germplasm
nelntained ab Vellayoni. Kheder (1962) in an evaluotion of
the productivity of these sclected sesemum types obaerved
thet they ere highly varieble for several norphological
chorgoters and that all of these except length of pod and
thousand ozed weilght were influenced by seasmal differences.
He alaoo.obacrved that nunber of locules per pod, number of
seedes,per pod and thousand sced weighb have positive
asgociation vith seed yleld. The corntribubtion of number of
podns per plent to yleld was however highly lrreguler. The
malbilocnled varieties, in general were reported to be
higher in peced yield, longer In dquration and higher in oil
ocontent then the other varleties. The varietly No.42-1
zreco:ﬁeﬂ the highast seed yleld with maximum oll content.
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MATERIALS AND METHODS

The neterials comprised of 15 selected tyves-end
varietico of sesemum. Types Vy to vg ware neleotions from the
gevmnplasm collecbion meinteined at the Departmeat ol Flant
Breeding, Velloyoni. Ireliminery otudies have indlcated thatb
these types have high yield potentiel. Varietics Vio %o V15
were obtalned from the Rice Research Station, Kayamltulem.

Hine of the 15 verietics are multipoded and four loculed
(Vorietien No. 1, 24 35 44 5, 11, 12, 14 and 15), four are
single poded and rultiloculed (Vorieties No. 6, 7y 8 and 9)

gnd  the remaining two (Verieties No.10 snd 13) are single
poded and four loculed, They differed in duration, plent helght
end aeed eolcur._. The gources and degcription of the types

and verioties ere prosented in teble-i.

Tho fleld exverinents for comparative evaluation of
thege varietsies wore laid out in rice fallows durlng summer
(Sanmuary to April) 1982 at the Rice Reseavch Station, Kayamiulen
and in uplands during rebi (August to Deceober) 1982 at the
College of Agriculture, Vellayani, enploying & randonised block
design with two replications. Eapch plot comsleted of ceven
Tows of scventaen plants ench, at & spacing of 30 c¢a hetvean.
the rowe end 15 cm between the plents. A rondon sample of ten
planto per variety per replication was tcken for recording the
cbservations listed 1 to 9 below. Cbservations on items 10 end




Table 1. Sources and deseripbion of scsomum types and varieties

Vericty Hsme of Begion to Duration Helight Number Humber Nunber Seed
Wo. voriety which the upto ot of podas of of seede  colour

varicty moturity plant per locules  per pod
belongs . {(days) em) - exil per pod

v, 81~914-1 Coimbatore 78 105 1~3 4 56 Brown
VE P.28=1 - Funjab 32 95 1=3 4 63 White
V3 Vatant K=1 Fergla 8% 83 1=3 4 55 Black
i 4 GPIII=z=1 Gujarat 84 85 1=3 4 57 Bleck
VS 2.10=1 Punjedb 85 £ 1=3 4 60 hite
Ve P,38=1 Punjab . 83 115 1 6=8 103 White

7 P28=2 FPunjab a6 110 1 4=3 103 White

8 No.42=1 Vest Bangal 86 08 1 6=83 101 Brown
Vg P.23w] Punjab 92 100 1 4=5 97 White
V10 Keyonitulanei Eerals & 95 1 4 55 Black
LT PT=58=35 - Gujerad 76 85 =3 4 5% Brown
V12 Culture T=1 Kerala 76 100 =3 4 58 Brown
V13 . KRD=1 Tamnilnadu T4 . 110 (] 4 55 Brown
Vag Koeyerkulen=2 Kerala 75 8% 1=3 4 63 Brown
V15 THV=2 Tamilnadu 76 105 =3 4 64 Black

827
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11 were nede on bulk seeds of each variety.

1.

26

S

Lo

Se

6.

Te

8.

9.

10.

1.

Duration uplo flowerings Wumber of days from sowling to
opening of firat flower.

Duraticn upto maturitys Nuober of deys from gowing o
hasvest.

Height of plentos Length of the plent from s0ll level to
the tip of the main shoot.

umber of pode per axil:s HMean nuxmber of podo in the
cantral thres pod beoring axils.

Nunbex of pods. per plemt: Total number of pods formed in
6 plant.

Lengthe of pods Yength of the pod seleoted to repronent
the plent.

Fumber of locules per pod: Number of locuies present in
the pod, selected to represent the planb,.

Nunber of geeds per pod: Total numbsr of seeds in the pod,
selected 10 represent the plant,

Seed yield per plant: OSeeds from all pods of a plant were
collected together and welghed.

Velght of thousend seeds: A bulk sanple of 5 g was draun
from cach varlety. The number of seeds in this sanmple
was counted. The welight in g for thousand seeds was
calenlated.

011l contents The oil content in percentage for esch
variety was estimated dy the cold percolabion method
mgzested by Karthe end Sethi (1957). A sample of 0.5 g



seeds was welghed oub in & gless morter clong with 0.5 g of
‘tlago powder cud 1.0 g of anhydrous sodiumsulphate. This wvas
gromd well and transferred to o gless porcolator flzed mn w
stend. The rnizbure was packed in the percoletor lv layers
alterncting with cotton wool. 20 ml of ecarbon~hetrachloride
was poured in four splite, et intervels of 5 minutes. The
percolate consisting of the oil dissolved in the solvent wes
‘gollected in a previously welghed petridish with o few bite
of blobtting paper. The solvent was completely evaporated by
‘oven drying ab 60 0 T0°C. The petridish comteining the olil
rosidue wes velghed sgein. The dlfference between the fineal
'welght end the initial welight of the petridish gove the welght
of the oll in 0.5 g of the eced somple., The 01l content ia
peracntage of the seed wes ¢aloulated.

The data collected from the two oxperiments were
tabulated end subjected to statictical enalysis edopiing the
proceedure cutlined by Pense end Sukhatme (1954).

1. J4nalysis of varinonce,

The data for each cheracter were emelysed separabely
for both the locations. The pooled dnba were 2lgo snalysed.
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1) For eazch location:

Sourcea of Degrecs of Sum of Hean - - '®' ratio
varietion freedon sgueres - egquares
Replications =1 $ r3? SSHAP-{FMSR  MSR/AMSE
i - =(=SSR
v
Varicties v=1 s w2 SSV Ar=1)SV MSV/MSE
i =0=5ST 167-
r
Esror (r=1)(v=1) SOP=(SSR+S5V)  SSB/(xr=1)(v=1)
=081 =258
Total =1 4. ¥3j2=0=857
ij
Wheyre r = mmber of replicetions
v = number of variocties

SSR Sum of squares for replications

i

85V = OSum of squares Loy varieties
5SE = Sum of squaves For error
SST = Totel sun of sguares

MSR = Mecan square for replicationg
M7 = HNean square for varieties

¥SE = Mean sguare £0r error

The simificance of the 'F' value was tosted with
reference 0 the "I table. The varletles were compaved by
u=zing the value of the critlcel difference given by,

CD = $(xr=1)(v=1) gf.-@.
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[USE = Stondard crror of the mean.
: 3

ii) Pooied analysie:

Prior +o pooling, the meen squares for errvor "at the two
locations were tosted for thelr similarity by applying the ‘B’

tcat. For date, for which the mesn sguares for eryor vere
similer, the following enalysis wes done. |

Sources of Dogrees of Sum of Mean "Bt ratio
veriatioe frecden Bsuaves gquares
Locations i=1 5132
1 =0=SSL SSL/L= 15T
v
Verieties o1 £ V42
& —cousy SOV/g-THiSV  LSV/MSVE
Verloty = (v=1){(1=1) SST=-(SSL+SSV)  SoVikv=1)(1=1) NSVLAISE
loccation - =55V RISV
Pooled da, +de SSE,+SSE,=SSE  983/(de,*de,)
17772 1 2 2
Whera, 1 = number of locationg
v o nunber of verietios
de1 s error degrees of freedom foxr the first
location
do, = error degreesn of frecdon for the second
loceblian
SSL = Sum of sgueres for location
85V a  Sum of sauarcs for verleties
SSVL = Variety =x location sum of sguorea



SST = Total pun of gguaren

o8B Pooled crror sum of squayaes

1t

MSL = Mean square for location
MSV = UHemn square for verietiea
. MBYL

Heon squars for variety = location
interaction '

MSE = Meon sguare for pooled ervor

The a&gaificanee of the 'F' ratlo for the variety = loeation

interaction as well as for varietal dlifferences wag tesited
with reference to *F* table.

Por dnta for which the meen gauares Loy error were
dispimilar, the precedure of weighted emalysis of vorience
vas done a8 follous:

Yeight for each locaticn = (VWi) = -éi:g-

whore, r o wmymber of replications and
312 o error mesm sguare of the corresponding
- gharacter. |
Wirs for cach location where Pi's aro the place totale for
the corwvesponding character,
Suiti for ceoh variety, where ti's ave mesns for each
variety at each locatiom.
8i = columwige sun of squares
The various items in the snelyeis of verience were
calculated as followuss

B
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Totel oun of equarce = 2 WiSi-C = SS8T
2
mere, C ‘-'-%"f’wr ' ¢ oS LVitl) = < ViPL and

¥ = nutber of verieties.

Tocation sun of cquaves = % {_(H:.Pia)-c = 58

Verioty sum of squares = ‘E-gf.witi;a -0z S5Y
‘ UL
Vaviety = location sum of sgueres o Tobal sun of squerce

= logations sun of ogueores = varlety sum of squares = SSVDL

Sources of variction Sum of squares

Locations S5
Varietico - ssv
Variety = Tocation SSVL
Tobtal SsT

For testing the significence of variety x location interaction,

the value of (ﬁ'ﬁwf;g 1 was compared with the table value

af Xa heving (3=1 v;iv_%' degresn of freedom,

vhere, n = degrees of freedom for error
v = npunber of verietics
1 = pumber of locations
I o S8VL



The signifioant y° value indicated that the verioties
varied with locetions with respect to the particular character.

Henco the relovent varletel difference vers tested by comparing

the variety ond intorsetion mesn squares obisined fron an
wvaeighted analyois.

Sourcen of Degrees of Sum of Hean ‘P! ratio
varisticn frecdon squares squares
Locationsa 1-1 p3 ng .
3—-—-—-? ~0=SST 885 AL-1R45T
<N
Vorietios v 1 CaSSV  SSV/A=-1MSY  MSV/MSVL
Lo Ty .u )
- -1
Veriety = (v=1)(2=1) SST=(SSL+S8V)  SSVL/(v=1)
igocation =S8VL (1=1)=5VL
£ 113°%=0=55T
Total vi=l
1§
Where, 1 = mmber of locations
v = number of varictles
855 = Sum of asguaren for locedion
85vY = Sum of sgueres for vericties
SSVL = Vearlety = locatlion sum of aguares

S57%

o

Total oun of esguares

The slgnificence o:f’ the 'F' ratio was teshed with referevce o

the 'IF' table.
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The nien oignificent 4 value indicated the aboence

of int:eraetion. No genoxal teat og overell treatnent

differcnce appears o be avallgble 'S.n the absence of inter-

aotion, Hence the teat for individunl degrecs of frcedom

ves adopted t0 cempare the varietal nmeans.

II1. Veriationss
i) Veariencess

The genotyplc, anvironumenial and phenotyple vericnoces
vera cstimated as follows for each chavacter in esoh locaticm.

Genotype verience (Vg) = @-Em

Environnentel varience (Ve) = MSB
Fuenotyple variance (Vp) = CGenotyplc variance (Vg) +

Environmental verience (Ve)

1) Coefficients of variation:
The ganotyrle and phenotyple coefficlento of variation

for eash character in each location were calculated as followus.

Genotypic coefficient of variation (CVg) = f—wxfiga:loe

- y Y¥p % 100
Phenotypie coefficlent of veriaticn (CVp)= Y-t ol

vhere, nean ig the general memm of gll 15 verietics for the
particular charanioer.
III. Correlations

1) Covarioncess

The genotypic, environmental asmd phenotypic covariences



were coupubted as followss

Genotypio coveriance between x1 and 32 (Cov.gl,g2)

= MOPV=MSPE
r

wherg, MOPV o HMean sum of producte bhetwesn varieties
MSPE = Hean sum of products for crror
Dnvirennentel coverience (Cov.elye2) = USPE
Phenotypic coverianee (Cov.pi,p2) = Gemotypio
coverimcee (Cove.gl,g2) + Environmental covariance
(Cov.el,e2)

i1) Correlaticnes

The genotyple and phenotyple correlations were computed

an followuos
Cov.zl
Genotyple ecorreletion coefficlent Yg) =_$-—-—*&4¢§£1
_ AGKERES
where, (Cov.glyg2) = Genotyplc covariance botween the two

charecters.
Vel = Genotypic varlsice of the first chereacter
Vg2 = Genobyplc verience of +the second characther

Fhenobypic correlation cocfficient (Y p) = {Cov.pi,pd)

AT R

where, (Cov.pl,p2) = Thenotyvlc covariance betueen the

o charsctors
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V1l = Fhenotyple variance of the first choracter

Vp2 = Fhonotyple voriance of the second chavacher

The correlation coefficients were tested for thelr
ignificence with reference 40 the oritical valucs given in
student’s t=table,




RESULTS



RESULTS

The data in respect of the 11 cheractors at the two
locations were stabtistically asnalysed for each location
geparately as well as for the two locations together« The
variancces and coefficlents of verlation for each charscter
wore estimated for both the locationss The correlations
between characters were also computed. The rosults of the
snalysis aere interpreted ond presceated.

I. Mses 0f varisnco.
1. Dupation upto flowering.

The analyses of varience for the number of deys to

flovering, for each location, es well as for the tuo locations
together are presaented in Appenidizx 1. Therso wase no eigni-
Ploant difference in the mmber of days enong the 15
varieties at both the locations. 7The mean mumber of days of
the 15 varieties 1o glven in table 2 and figure 1.

The significaent *‘I'' value in the test of homogenity
of error mean sjueres indicated, that the error mesm squsros
at the two locatims vere dissimiler. Hence a welghted
anolyeis was done for deternining the variety x looation
intersction. The nom=-aignificent 7Y € yelue for the varioty
% locotion sun of squares indloated that thoe interaction was
not significont. Hence the varietles did not diffesr from
location to location with respect %0 flowering duretion.

Tho varietal memns were compared with those of the two



Table 2, Lunber of deys to flowering.

‘ . 4 U

Voxriety

Nsmé of varicties Rice Uplands' Pooled

Hoe fallous {Rabl) mosns
(Summer)

v, $,-914=1 3701 42.5 39.8
7, P.26~1 3741 37T 3744
v, Mubent Ke1 3Tut 3949 3847
v, GP.ITI~2~1 3841 40.2 3902
Vs Pai0=1 37.6 38,5 - 3841
Vg P,36-1 38.4 38,7 38,6
v, P.0B~2 37.6 3947 3:8.7
Vg No 1421 7.8 58,8 3843
Ty B.2set 38.4 42,3 40.2
Vo  Koyemkulomei 37,1 40.8 3940
Vi PEe56-35 36,9 38,7 37,8
vy, Culture 7-1 37.4 38,7 58,1
Vi KRR 37,7 0.2 79.0
V,,  Keyemsulem-2 37,7 40,6 3942
Ve TV-2 3749 42,1 4040

8.D. NS NS -
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standerd verlesies Keyemiulam=1 (Vy,) end Koyemrulem-2 (v, 4')
by adopting the test for individual degrees of freedom. The
results indicated that varleties S1=914=1 (V,), P.28-1 (Va),
Mutent K-1 WS)' GP.IITI=2-1 (vlz_). P.10~1 (vs). P.2B=2 (v7).
No«42=1 (Vg), BIm58=35 (Vqq), Culture 7=1 (V45), KRR_-1 (v1.5)
and THV=2 ('9’15) t0 be on per with Keoyanlulam=1. But P.38=1
(Vg) end P.23-1 (vg) differed significently from Kayerkulmne1i,

M1 varieties were fomd to be on per with Keyeniulen=2,

2. Duration upto maturity.
The analyses of varience for the number of days t0

naturity, £or cack locetion, es well oo for the two locatimns
togather arc presanted in Appendiz=-2, Highly significent
difference anmg the 15 verietles was noted for this
character ab both the locations. The meen number of days
0 naturity are glven in table-3 end figure~2.

A conperiscn of the verleties in the rice fallous

( sumper) may be mede es follouss

V5 V6 V7 Vg V40012 V44 V1 Vg Vg V4 Vo V5 Va3 Vis
Verieties P,10-1 (VS)’ Pe38=1 (VG), P.26-2 (V7) end
Ho42=1 (‘VS) had the maximum mmber of deys (‘83 days) to
maturity. P.28=1 (V,), Mutont K=1 (V5), KRR=1 (Vy,)
end TIW—E'(V.lS) were the earliest to mature (77 days).
Keyemkulan=1 (V,,) matured in 79 deys end vwes on par ulth
Koyankulane2 (V.M_) and Culture T-1 (V.‘a).
The verieties in uplands (rebl) nay be compares @S
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Table 3. Number of days to maburidy.
vaﬁg?’;y Wame of varileties ?ﬁows I(Igalg% ﬁggxllga
(Summery

vy S4=914~1 78 &7 83
V2 P,28=1 77 86 a2
v,9. Hutent K=1 7 83 . 80
V4 GPI1I-2=1 T8 85 a2
Vs Po10-1 85 e 86
Vs P.36~1 83 35 g3
V7 ' P,28~2 83 £3 86
Tg' No.42=1 83 83 5.2
Vg ' P23-1" 78 86 8

Vo Kayeamkulan=1 79 31 53
KLY P2e58=35 78 a7 83 .
V4o Culture T=1 79 86 83
V13 KRRe1 7 a8 85
V4 4 Koyamiculan=-2 T o7 83
Va5 THV=-2 Vil & 81

C.0. 0 o NS
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followss

V5 Vg Vg V43 V1 V10 V11 V14 V2 V4 Vg V12 V15 5 V6

Verieties P.10-1 (Vs)., P.26=-2 (V. ). Noed2=1 (V) and
ERR=1 (V13) had the neximm nunber of days to maturity
(88 dgys). Mutant K-1 (V3) and P.38~1 (V) werc the esrlicst
to mature (&3 days). Kayemkulam=1 (vm) natured in 87 deys
end wos on ver with §4i-014-1 (V4)» BI~586-35 (Vqq) ond
- Reyeritulan=2 (V, 4)‘

The non=significant 'P* value in the test of homogenity
of error mean squeres indlcated that the errcr mesn sguares
at the two locations were eimilar. Hence the simple anaiysis
of veriance was adopted, for determining the veriety =x
location interaction. The significant 'F' velue in the
poaie& analysia indlcates that the varieties differ from
location to locetion with respect to maturity. For ell
varietics except P.38~1 (Vg), the duration wes more in
uplends then in rice fallows. The duration at both locations
wag the seme 2or P.38=1 (Vg)e. The non-significent e
value for verletics indicated thet the varieties did not
differ in maturity periocd, whem the two locetions were
conpidered together. '

3. Height of nlants.
The enelyses of varience for each location as well

as the pooled analysls ave given in Appmdi,z«-". Ths highly
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slonlficant 'F* wvalue for varieties in rice fallous revealed
that the 15 varleties aiffer significently st bthis location.
But the non~oignificent 'F' velue for varieties in wplends
revesled thot thore wes no difference 'among then ot thias
locabticne The mesn height of plants of the 15 varieties is
presented in teble 4 smd figure-3. |

A comparison of the helghts of verieties in rice
follows (sumper) nay be made as followos

: ~i5 .
U ¥y Vg Vg Vg Vg Vg gz Vo Vyg\Vaq ¥, Vs
fi‘he variety P.26-2 (V.?) recoried the meximum helight

(81.9 em) and vao ca per with P.10-1 (Vg). These tuo

varietles wore significantly teller then all the othors
- including the two recormended verieties viz.'.. Kayerkulen~1
(Vyo) and Eoyanklem=2 (V,). Mutant K=1 (V,) was the
shozrtest (51.4 cn) end was on par with GP.Ill-2e1 (V4).
Reayarkular=1 had & height of 59.0 cm end was on por with
TV~2 (Vy5)s BE~56-55 (V,y) end GP.I1I-2-1 (V,). Kayeaiulen=2
wag taller with e nean helght of 73.% o and was on par with
P.58=1 (.VG)' P.23=1 (Vg), S4=914=~1 (V1) end Hol.d4e=1 (VB)'
The significant °'I'' value in the test of honogenity

Vo

of error mean equares indlcated that the orror mean equares
at the two locatlons were dlesimilay, Mence the velghted

analysig was done for aete;;mini.ng the variety = locabion
interaotion. Tho slgnificant y2 veluo for the verlety x
location sum of squaren indleated that the interaction wasg
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Table 4. Helght of plants (om).
?ariéty ) Nome of verieties Rice Uplande Pooled
Nos fallown (Rebi) neans
(Sumzer)
Vs Sq=014-1 69.+9 1572 103.0
Va P,20=~1 61.5 108.4 5.0
V3 Hautant K=1 51.4 118.5 8540
V4 GP:1Ii=2=1 56.9 114.1 855
VB P:i10=1 81.38 13443 108.1
Vg P33568~% 7246 1077 5042
V7 2282 81.9 117.2 99.6
?8 Now42=1 69.1 125 .2 97.2
'V'g Pe23=1 725 125.2 98.9
vw . Keyemkulom~-1 59,0 1281 959
Y11 zre58-35 574 12440 90.7
Va2 Culture 7=1 62,7 13340 8749
Vi3 KRR 6242 121.6 9149
L Keyerlulom=2 7343 124.2 08.8
V15 TV=2 59.2 126.7 9340
CeDa 7468 NS s

L -y
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pignificant. Hanee the variecties differed from location to
location. Fuwther, sn vnuweighted enaslysis was done to
compere the varietico. The non-slgnificant 'F' walue in
thic analyalis rmaleé that there was no significent
varietal differenceos.

4. Humber of pods per exli.
The anelypls Of varionce ie presented in Appendlz-4.
Tha non=pignificent 'I"* value for variebies in rlce fellows

indicated that’ there wos no gignificent differenco emong

the 15 varlieties. In uplends, on the other hand, olgniflcant

differences wsr»e observed snong the vavioties. The noon

mumber of pods per axil foP each vaviely is givan in toble 5.
A compariscn of the 15 vericties in upleands (rabl)

ney be nade as follows:

V45 v{ﬂ Via Vag V4 Vo Vgq V5 Vg Vg Vlg Va0 Vys

¢ Cm

‘The varicty TMVe2 ('6‘15) produced the paxirmm number
of pods per exil (2.23). Thiso was on par with Motent K=1
(Vg)e G 'TLT=2=3 (V) end Cultuve T=1 (Vq,), Dut was slgnd-
fleantly cupericr o Kayenimulem=2 (v1 4) witich w»ecorded a

-mesn value of only 1.77. ASwmemg the nine malbipoded
verieties compared, P,10-1 (VS) recorded the ninimm nuober
of pods per axil (1.00).

The significemt 'P' velue in the test of homogenity

of eﬁor nepn sgueres indicated thet the erscr meen aguazes



Huaber of podas per axil.

&7

Table 5,
Efarﬂ.eiy Nene of vevieties Rice Uplemds i?ocma
Noa fallows (Rabl) meonsy
(Sumper)
‘J'.! 81‘-914-'1 100 LY 1.38
V2 P .28 1.02 145 1.24
V3 Mutent E=-1 1.00 2.1% 1.57
'tT4 GR I1I=2=) 1.02 2.08 1.55
Vs P10 1400 1.00° 1,00
'@'5 P, 38~1 1.00 T30 1400°
V7 P.A8=2 %400 1.00 1.00°
78 No.42=~1 1.00 1.00° 1.00"
Vg P ,2%=% 7400 1.00° 1.00°
V.w Kayeonkulom~T 1.00 1.00° 1007
Vﬂ DE=S 835 1.00 140" 1.20°
V1 o tore 71 1035 1.0 1.47"
Vag EiRe~1 1400 1,00 1.00°
Y Koy salsulen-@ 1,18 1,77 1448
’%5 THV=-2 1.06 2423 " 1.05 -
HS - 0.420 HS

GuDe
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indlcoted that the ervor mean squares at the two locations
wore dissimilar. Hance a weighted snslysis was done for
dstermining the wvariety x locatian Imbteraction. Ths
highly elgaificent 2 value for the varlety x location
o of gqueres indicated ihat tho Intersotion wae sigificant
end hence the varietics differed from locatian to lodation.
Further, en unweighted gnelyele wes dono to compare the
vorictal means. The nen=significent *P° val':as in thie
enalycls rovealed that there was no significant differcnce
anmg the verieties.

5. Number of pods per plent .

' She enalyeis of varlence for the muber of pods per
plent is presanted in Apms.:n-s. Tha hlghly g&.@iﬁcmb‘
"7 walue for tho verietics in rice Zallows _inﬁigated that
there was sigaificent variation for this cfﬁracter at that
locotions Bub the 'P* value for the verieties in uplonde
was not significant. The wmesn number of pode per plent 1is
precented in table 6 and figure 4.

The 15 verieties.in the rice follows (sumer) may be
eompared ag follous: :

V7 Y5 Y6 710 V2 Vo Ya Y13 V14 V12 Va5 T1 V3 Va1 Ve

Fe268~2 (v7) Tecorded the maximen munber of pods per
plent (3647) aud was on per with P410=1 (V). These two
veristics produced significently wore numbey of peds than
all the other varieties, N0.42-1 (Vg) reco#dea the mintmum



?able 6, Number of pods per plent.

43

Heme of varletics

Varicty Rice Uplends  Pooled

NO. fallown (Rabi) neans
o (Sumzner)
v, 5,-014~1 11.8 40.2 2640
v, P,26~1 17.6 3940 28,3
Vg Mubent K-1 11.8 42,7 27.3
v, GP,11I=2~1 171 46 46 2949
v P.10=1 31.1 3049 3140
VG P,30=1 2204 18.5 205
V? P,28=2 %0 o7 315 34,1
Vé No.42=-1 10.6 27 4 19.0
Vo P ,23=1 1746 3847 2842
Vo  Koyenkulom~d 17.7 374 274
Vyy  PE=58~35 11.6 - 58,0 348
V12 Culture T~ 13.0 39.1 20.1
Vyy  EERe 1640 30 44 2342
Vyy  Keyemmlem-2 15,40 2746 21:3
V15 TV=2 1245 36.7 24 .6
€.D. 6,53 g

RS
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mumbey of pods (10.6) end wes on par with PT=58~35 (V.“),
Mutent K=1 (Vy3), 81=914=1 (V4), THV=2 (Vy5)s Cultuve 7-1
(Vy5) s Kayemlmlon=-2 (V’M) and KRR=1 (V13). Keyamiulan=1

. (V.m) was on par with P.28~1 (Vz), P.23=1 (Vg), G2, I1I=2=1
('ir4), ERRe1 (v13), Kayemlonlamn-2 (V.' 4). Cultuzre '7-1-(?.32),
THVe2 (v.,s), 51-014=1 (V,), Mutent K=1 (v3) and PP=58~35
(v";). Rayartmlone2 (V1 4) wis on par with Culture 7=1 (v12).
TN-2 (V,5), S4=0¥=1 (V,), Mutent K~1 (V;), EI=58~35 (V)
end No«42=1 (Vg).

The slgnificeant 'F' walue in the test 0f homogenity
of error mean squaras indlcateld that ths eryor mesn sguares
ab the two locations were dlesimilar. Hence a weighted
cnplysis wes done for detcrmining the varicty = location
intersetion. The X 2 yelue for the variety x location sun
0f cquares was highly significant. This indicstod that the
- varictien varled from locaticn t¢ loeation. Further, in the
mwelghted anslyeis done o0 compare the verliebtal meems, the
non=almnificent 'I'' value for varioeties indicated thab there
was no significent varictel difference.

6. Dength of pod.
The analyasfs of verlaance is presented In Appendiz=6.

The highly slgnificont 'F' wvelue for varletics at both the
locations irdicated that the verdeties were signiflcantly
different in rice fallows as well as in uplands. The nean
langth of pod for the 15 verietico is given in teble 7.



Tabla 7, Deagth of pod (cm).

155 1

Neme of vexiatlios

Rice

iooled

Variety ] Uplends
Ko fallows (Rabi) means
(Suzmer) -
7, 54-914=1 1485 2,08 1.96
vy Po26=1 2 446 331 289
Vs Mutant K=t 1.82 2,14 1.98
v, GPJII12=1 2,05 2,18 2,412
Vs P.10~1 2.62 2,89 2,76
Vg P36~ 2.42 2,49 2446
vy P,26=2 2434 2.78 2,56
Vg No 42«1 2,51 2487 2 .69
vy P o231 2,39 2446 2.43
Y40 Fayemivlom=1 2.16 2.28 2422
Vaq PEm58-35 2405 2433 2.19
Vio Culture T=-1 2,14 2,39 2.27
V43 KRR=] 2.01 2436 2.19
Via Kayenkulon=2 2.21 | 2449 2435
V45 THV=2 2.21 2.34 2.26
CeDe 0.139 04520 -




The varieties in rice £s2llows (summer) may he
compared es followss

R N

ﬁa Vo Vg Vg Vg Vyg Va5 Veg Va2 V4 Vg Va3 V1 V3

Vaniety Po10-1 WB) recorded the maxirum po&_lenlgth
(2:62 cn) ond ves on pax with No.42-1 (Vg), The minimum
length of pod (1.82 cn) was vrecorded by Mubtent K=1 (v?j?)
vplch weg on per with $,-914-1 (V1). Keyanltuleme1 (Vw)
recorded o pod length of 2.16 ¢n end was on par with
Culture =1 (V45)s PT=58-35 (V,,) end GPIII-2~1 (v4)_,
Kayentealan=2 (V4 4). recorded a meen pod length of 2,21 en
and was on par with THVe-2 (vﬁ), Reyomiulan=1 (?10) and
Culture T=1 (Vy5).

The varies"ieo in uplends (rebd may be compared

a8 foliouss

V2 Y5 Va V7 Y6 Vas Y9 Va2 Va3 V15 V41 Y10 Y4 V3 ¥y

P 261 (\Ta) recoxded the highest pod length (.31 cm)
.anﬂ was on par ;cj.th Po10=1 (VS) and Bo.42«1 (V'B). The
lowest volue wes recorded by 8¢-914=1 (V) wlth e mesn of
2,08 cn vhich was on por with Matand E-1 (V,.), GPLII=2«1
(V,), Eoyomicalem=1 (V4n), PI=58-35 (V49), THV-2 (Va5)s
KRR=1 (V45)s Culture T=1 (Vyn), Bu23=1 (Vo), Kayamsulan-a
(V 4_) and P,58=1 (V6)o
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The significent *F' value in the tept of homogenity
of ervor pesn aguares indicated thab the error mean squares
at the dwo locations were dlssimiler. Hence the weipghted
anelysis was done for determining the variety =z location
interaction. The non~significant % 2 yelue for the varioty
locabtion sum Of squares indlcated thabt the interpetion wao -
not significent. Hence the verieties did rot vexry with
locatione with respect to the length of pods. The test for
individuel degrees of frecdom adopted 4o compers the varietal
neens with that of the two standard verlieties Keyemitulem=1
(Vyo) and Keyenmioulome? WM) indiceted that P.28=1 (V,),
CRITI~2+1 (V,), PI=58<35 (Vyq), Culture §=1 (Vy,) end Bi-2
(V45) wore on per with Koyarmilem=?, But verletles
S4=914~1 (v1), Mukand 1{-1_(v3)g 2.,10-1 (v5), P.38=1 (Vg),
Pa28-2 (Vy)y Wouh2=1 (Vp), Fo23~1 (vg) end ERR=1 (v13)
differed olgnificantly from Keyemkulen=-1. Verletlos P.28=1
(Vp), Culture 7=1 (V,) end TiV-2 (715) were ca pay with
Foyemiulern=2, The reat of the varietles were significently
different from Keyén*kulem-z. Varieties 5,-914~1 (v1),
Mubent Kei (v3), GRIIT=-2=1 (V,), Kayerhulam=1 (V4q),
PL=56-35 (V44) end KRR=1 (V43) recorded lower volues then
Kayanlalan=-2 and the remeining four varleties produced
longer pods thon Keyemlmlom=2, _ | |

7. DBumber of locules per pod.
The analyses of verience £or each loostion as well
a8 for both locationg together ig given in Appendiz=T.
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The highly eignificant °‘F' ratios for verletics at both the
logations inﬁi'ca’sed that the varieties differed significenbly
irrespsotive of the location. The mesn number of looules
pey pod i3 glven in 4chle 8,

The varietics in the rice fallows (summer) moy be
comparaed as follouwsns .

Vg Vg Vg V6 V9 Vo V5 7y V5 Vg V49 Va2 Vi3 Vag V13
Mriong the four miltiloculed verietics, No.42=1 (Vy)
recorded the mazimmm number of locules per pod (7.3). and
the lovest value of 5.6 was vecorded by P.38~1 (Vg). The
remaining cleven varicties were four loculed.
The varieties in uplands (rabi) may be eonpered es
followst | -

Y6 Vg Y9 Y7 T4 V2 V3 V4 V5 Va0 Y11 Tio Va3 ¥ag V5

fmong the four multiloculed verieties, P«38-1 (Vi)
' recorded the meximm nunber of locules por pod (7.1) end
the lowest value of 6.1 wes zecorded by P.20«2 (VT) o
No.42-1 (V) with 6.8 locules was Intermedicte. The
ranaining eloven varietios were four loculed.

The nomw-gigniticant 'P' value in the test of
bomogenity of erroy mezn sonteres indleagted thet the ervor
mesn squares ab the two locations were oimiler, Hence the
pinple anglysis of vavicnce vas sflopted for determining the
varlety x locetion Anteraction, The highly significaat
' valug for verlety x location interaction in the



Teble 8, Fumber of locules per pod.

by

Vericty

Feame of varietles

B, S
- | (Sumer)‘
Ve 549141 40 4.0 40
v, 4281 4.0 4.0 4.0
V, . Mutent E=1 440 440 4.0
A GP I11~21 440 4.0 4.0
Vs B10+1 440 440 4.0
Vg P38 5.6 7ol 6.4
\ P.28-2 5.8 641 6.0
Vg oW 4241 73 648 Tt
Y, P.zsed 640 6.2 6.4
Veo  Kayemalem=i 440 4.0 440
Vqq  PE=58=35 440 4.0 4.0
Vip  Cultuve 7~3 4:0 40 40
Vyz K=l | 440 440 440
Vy 4 Keyanimalom=2 4.0 4.0 4.0
Veg  THV-2 440 4.0 440
04D, 0,17 0425 0445
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pooled snglynis indicabed ﬁhaﬁ the muber 0f locules éer pod
in these varieties verled with locations. Further, the
highly significent 'P' velue for verietles indlecated that
there vas significent difference among the 15 verleties,
gven AT the performance in both the locations was eonsidered
Bogatheyr. |
The pooled meens may be compazed as followss
Ve Yo Yo U7 T4 Vo V5 ¥g V5 V4o Tag ¥

12 Va3 V44 V45

Anong the four mulsiloculed varieties, Wo.42-1 (Vg)
recorded the maximun number of locules per pod (F.1).
P,26~2 ,W'?) recorded the miniloum number (6.0). This was on
por with P.23-1 (%’9) and P.58~1 ("0‘6). A1l tl}a romaining
eleven varietien were four loculed.

8. Humber of gceds ner pod}.

The anglysces of varience for cach logeticn as well ag
for both the locabioms are presented In Appcndiz-8. Ths
'P' values for varietles were highly significent ab both
the ;.ocgzﬁions, indlcating thot the varleties diffared

irrespective of the location. The mesrn wimber 0f seeds

per pod for the 15 varictles ip given in table 9 end figurec=5.
The varieties in vice fallows (surmer) may bhe

cozpared a5 followss

et -




Tableo 9. HNumber of pecds per pod.

Va?iety' Fame of ve.;'iei;i,ea

HNo,. %iaﬁowa ?1%8 gﬁa
{Summer)
v, 54=914~1 4644 51.5 49.0
v, B,26~1 58.0 6343 61.7
Vs Mutant Ke1 453 48.3 46.3
Ty GP,IIT=2~1 5049 5641 53543
Vs P.10-1 65 44 7248 69.1
Vg F.36=1 7649 927 848
Vs Po26=2 8443 94 o4 €94
Vo No.42=1 10047 160.4 10046
Vo, P25 67.8 5540 91.4
"V  Feysmlem=1 49.2 5440 51.6
V44 PTm50=35 47,2 55 46 51.4
Vao Culture 7-1 55 43 5844 56.9
V4 - KBR=1 4745 5740 52,3
Vqy  Feyerimieme2 5845 60 46 5946
V45 THV=2 5144 61,2 5643
CD. 5471 8454 4453

o7
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No 42«1 WES) produced the maximum nunber of seeods
per pod (100,7). The minimem mmber of seede per pod (45.3)
vag recorded by Mutent Het (V3). which was on par \;m;h
81~914-1 (V1), PT=58=735 (Vﬁ), FRR=1 (V13), Kayamlmlam«‘i
(V.m) and GFIIl=2ag (V4)u Koyerkularm=1 woo on par with
Killi=1 ("13)9 PP=58=35 (V“), 81"914-1 (V1) end Mubant E=1
(vg), Kayerkulen=2 (V, 4) vag on par with Pu28~1 (V,) and
Culture T=1 (V,,).

The vardeties in the uplende (rebi) ney he compared

23 follicuss

Vg V9 V7 Y5 V5 Vo Va5 V4q Y12 Vi3 T4 Y14 Va0 V4 V3

H0.42=1 (Va) rocordled the maxzirmum number of oeeds per
pod (100.4). This wes, hovever, on par with the reoeining
three multilosuled variebies vig., P.23=1 (Vg), P,28=2 (V.?)
end F.38=1 (Vg). The minimun number (48.3) was recorded
by Mutent E~1 (V) uhich was on per with Sy=914=1 (V,),
Kayaritalon=1 (?10), ET=58=35 ('V.”) end GP, I1T=2=] (V4).
Eoyanulan=1 was on par with BI=58=35 (V,q), GP I1I-2~1 (Vo
RRR=1 W’B)’ Culture T=1 (V45), Kayerkuleme2 (V,,) and
THV=2 (V15). Eayankulen=2 vad on par with Culture 7=-1 (V.,),
Kifi=? (Vyg)y ET=58-35 (V44) ama Eeyericaiem-1.

The nop=sisnificant "' value in the test of homogenity
of exror nezn squares indicated that the error mean sguares
gt the two lcestlas were similar. Hence the sicple analysia



of varience was adopted for deternining the verlety =
losgtion interaction. The non-significant *F' wvalue for
variety =x losation interaction In the pooled emalysie
indicated that the number of seeds per pod d4id not vary from
location t0 locaticn. The significent 'F* walue for the
varictico indicated that there was significant difference
enong the varieties irrvespective of the locablon.

The pooled memme can be compared sa followos

A —

‘VB Vg V7 V6 V5 Va V'M- v‘lE ?15 V4 V;B '\Lw Vﬂ ?1 Vg
10« 421 (va) rocorded the maximm nunber of -secds
(100.0) per pod. Thio wos significantly higher then the
rumber in a1l the other verieties. Mubent K=1 (V3) racorded
the lowest amumber of seeds (46.8) pexr pod, which was on par
with S4=914=1 (V1.). Koyerkulan=1 (Vi) recorded a meen
maber of 51.6 seede. The pods of Koyerdnulan~2 hed slightly

lerger number of seeds (59.6).

0. Seed yield ner plank. |

The anslysen of varlience for cach location aao well
as for both the locations togethér are’ given in Appendix=9,
The significant 7' values for varieties at both locationg
indicated that the varietles differed in secd yield at both
locations. The mean seed yield per plent ie proseated in
table 10 and figure-0.



Pable 10. Seed yield per plant (g).

vamety Nazée of vavieties Rice Uplands Pooled

Noe fallous (Rebl) neans
. (Sum_fr)

vy 84=914-1 1.44 507 2,11
Vo P;28~1 2428 4485 357
Vg Mutant K=q 1.20 4.21 . 2.7

. v 4 G, I1T=P= 1.95 4,02 2,99
V5 2o10=1 3408 5 o841 467
Vg P,38=1 3.80 3,08 379
Vq P,20=2 2.24 5 .53 BeT9
Vg Ko .42~1 1.76 5431 354
Vg P o231 2.32 6.01 417
V40 KeyarlmlaneT 2408 4 .38 385
V49 EL=58~35 1.31 5491 | 5461
V?E Culture T 1436 514, 3e25
Vo EKRE=1 1.79 D43 | 2451
vy a Koyorliulen=2 1.87 3,17 . 2452
V5 THV=2 1.56 | 3012 . 2.34

C.D.. 0.565 14659 S
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The varletica in rice fallows (snmmer) msy be
comparcd =9 £ollouss

Pei0=1 _(vs) recorded the highest seed yileld of 5.92 g
per plant end wae on par with P.38~1 (VG). The -lowest nmean
seed - yield per plant (1.14 g) was recorded by By=914~1 (V1).
Thig wae on par with Hutent Ke-1 (vB), PI=56-35 (Viqde
Culture T=1 (V;,) end TMV-2 (Vy5). Keyemkulem=1 (Vy,)
recoxded a meen seed yield of 2,08 g which was on por with
GPIII~2~1 (Vy)s Keyenkulem-2 (Vy,), KiE=1 (V;5), No.42=1 (V)
and THMV=2 (V.lﬁ)r. Rayariolars?2 with a nean of 1.67 & wea on
per with KRR=1 (V) Nos42=1 (Vg)s THV-2 (V,), Culture 7=1
(V1a) and FI=58=55 (Vﬂ).

.The varietics in uplends (rabl) mey be compared as
followss ‘ |

Vg V11 V5 V7 Vg Va2 Vo V40 V5 T4 V5 V3g Vi3 V15 74

Po23=1 (Vg) recorded the maximm oceed yield of 6.01 g
por plant. This was on par with PPe58«35 (‘V“), P.10=1 (Vg),
Pa28-2 (Vo)y Houd2=1 (Vg), Culture 7=1 (Vy5), Pe28~1 (V)
end Koyaniculame! (Vi5)s Ao in rice fallows S,=914=-1 (V4)

recorded the mirimm gsed yield of 3.07 g« This was on par
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P o BCm1 (v6). GP,111=2=1 (V ), Yubony K=1 (v ) end Ka;y'emmlmn-h

The signifiomt 'F' value in the teen of homogenlity
of error mean squares indicated that the erroy memm aguarss
at the two locatione were dlceimilav. Hence a veighbed
cnolysis wag done for determining the veviety = looation
interaction. The bighly eignificent X2 value for the -
vericty % Zlocation sum of squéres indicated that seed
yicld per plant veried fron locetion to location. Furbher,
in the wwelghted analyeis done $0 compere the varietal
neans, the non=significent 'F' . value for the verictics
indicated thab tha verieties ﬁia not differ substenticlly
in seeﬁ y!.eld.

10, Yelght of thsuasm seaﬂa.

The azmlyses o:i‘ varj.aﬁce for each l@catien go well
en for _.'both the locations together erg presented in
Appendix=10. The highly ei@ificant'. '7* values for
var;eties et both the locationa revealed thab thaore was
eignificent difference among the 15 vorieties. The nmean
velght of thousand seeflo for the 15 varieties o given in
toble 11 snd fipgopre-7.

The verieties in rice fpllovs (surmer) may be
conperad ag follouss

L ]




Teble 1. Welght of thounand seeds (g).

Veriety -

63

Heme of varlotles - Rles- Upiands Pooled

Hoe ' follows (Rebi) mesns
' (Suzmer) :

v, §,014=1 2.41 2455 2,48
v, P .26~1 2.7 3.15 2,93
v, ¥utent E~1 2461 2.61 2461
LA GP IITw2=1 2.73 2,57 2465
Vs Pa10=1 3464 3432 3447
s Po50=1 3442 2.96 3419
T, P 282 2.52 3424 2.68
Vg No.42~1 2457 3.10 2.84
Vg P.23=1 2.17 2,40 2,29
Y40 Reyoriulam=1 2476 2.66 2.81
Vi PP=56=35 2.83 2467 2,75
V4o Culbure T=1 2.77 2,80 2.79
V43 KiR=1 2454 269 2.62
Via Keyanlrulam=2 2,55 2457 2456
V45 MV=2 2495 2455 2,75

C.D. 0472 04369

0294
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| P.10-1 (V) recorded the maximun weight for thousend
pzeéds (3.61 g)« This was on par with P.36=1 (Vs). The
minimm welght of 2417 g wes recorded by P.25-1 (vg). Thig
was on par with 31-914-1 W‘I)' P.28=2 (v7). KRR=1 (vw).
Kayarkulane2 (V14). No.42=1 (VB) end Mutant Ke1 (V3).
Kayamkulemn=1 (vw) recorded a mean welght of 2.76 g anid was
on par with GRIII-2-1 (V,), P.28~1 (V,), Mutant K=1 (V;),
Wo.42=1 (Vg), Keyerkulam=2 (V,,)s KBR=1 (V45)y Pa26-2 (Vo)
and S,=914=1 (V,). Kayerkulan-2 recorded a weight of 2.55 g.

The vorieties In uplande (rabl) may be compared es
folloveos | : |

V5 V7 V2 Vg Y6 Vao V12 V13 V11 V3 ¥4 Vg V1 V15 Y9

l;f10,'1 (?5) recorded the meximm welght for tﬁmsand
seedn (3.32 g) in uplende also. This wes on par with P.28=2
(V) end Pu26~1 (V). Sinilerly, P.23=1 (V) recorded the
ninimm weight of 2.40 g at‘tlal,ia locetion alec. This was
on per WLth TV=2 (V45), S4=014=1 (V,), Kayaskulan2 (Vy,),
GRIII=2=1 (V4) and Mubant Ew-1 (VB). Kayemkulen=1 (Vw)
recorled & mesn welght of 2,86 ¢ mi Kayenkulem=2, 2.57 ge

The significent 'F' value in the test of homogenity
of error mean squares indicated thet the ervor meen squercs
at the two locations were disgimilar, Hence a welghted
anslysis was done for determining the vaviety = location




interpotion. Tho highly elgnificant x° value for tho
variety * ¥ location sum of sguarcs indicabed that the
* vavietics differed -from locabion to locabion with respeot
to thig charecter. In the wueighted analyele done 0
compare variotal means, the oilgnificant *P* value fér
verieties rovealed that tho verioties vericd in the mean
weight of thousand seeds irvespective of loocations,

. The pocled meens mey be ccmpared as £ollowas

Vg Vg Vo Vo Vg Vio Vaz Vag Vis V4 Va3 Vs Vqg ¥

P.10=1 (V¥ ) recorded the maximm weight for thousand
gseeda {3446 8). This was significantly higher then the sgeed
welght of all the other vavietics. P.25-1 (vg) racorded the
loveat welght of 2,20 g This was ¢n pas with 31-914-1 (V.')
and Keyemkulan~2 (V, 4). Kegyanimlem=1 (V,,) recorded 2.81 g
whereaa Kayepiulam=2 (ILI 4) recordeld 2.50 g.

11. Oil Gﬂntﬁﬁ'b @

69

The azmlyses of varience for eoch of the two loeationo

end alao for the locatione together ers presented in
Appendiz=-11. The e vsilues for voriatics ab both the
locatione were m@nl,; ai@if'icent, m&j.cating gubsiential
difference snumg the 5 verieties for oil econtent. The
nesn values for oll ccentent for the 15 varieties ere givem
in %gble 12 end fignre-E.

The values in rice follows (swmer) cen be compared

es follouon




Teble 12. OL) content (Percentogs)

66

Hene of mieties

Varleby Rice Uplands - Pooled
Fos. - fallous (Rabi) neans
| (Summer)

Vq S4=014-1 42,0 434 42.7
A P.26=1 4743 5046 4940
v.__,, ;%uta‘nt K=1 431 49.3 46.2
Va GP JIIT=~2=F 42.4 4746 45 0
A Pe10=-1 5001 532 517
Y P.30=4 495 53«0 51.6
v? P,28~2 40.3 52,5 4944
¥a Nol.42+1 4847 514 5047
?9 P25 4343 5044 4649
Vio Kayenktulan=1 415 48¢% 44.9
T FP=58=-35 42.8 49.1 46.0
V4o Culture 7-1 43.2 4943 46,3
Vs KRRw=1 4444 48,1 46.3
Vs 4 Eayarizulgme=2 4444 49.6 47.0
Yis THV=2 43.0 5146 473

CeDo 1405 1.40 2,10
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V5 Vg ‘"e Vo ¥q V43 Vag Vg V12 V5 Va5 V41 V4 Y4 Yoo

P.10=1 (¥, ) recorded the maximum oii contant of 50.%
per cenb. This was on par with 2,38-1 (Vb). Kayomrulan=1
(Vw) recorded the minirwm value of 41 .5' per canb, This was
o par with 81-9‘34-1 (1}’ )} end GEIII=2-% (V )e Eeyeritulon=2
(V1 4) recorded a value .of 44.4 per canbe

The velues in uplends (rebl) may be compaved o
followas

Vs Vg Vg V45 Vg Vo Vg Vqq Vs ‘712 V41 T30 Vis V4 Ty

Pe38=1 (Vg) recorded the moximm oil canteat of 536
per cent. This wes on par with P.10-1 (T, ) and P.28=2 (?I?-).
The minimm value of 45.4 per cend was .reeoraea by 54=914-1

" The nm—si@iﬁem* *F? value in the btest of hcmcr-
gendty of crror meen squaves indicated thet the cxror meaa
aquares ab the two locstions were similer. Hence the almple
mglyels of veriance wus adopted for deteramining the
variety =x location Interection, The highly s&gqiﬁcant
P’ value for varlety = location interactionm in the pooled
en2lyoio indlcoted thab the oil content of varieties varied
with locations, E‘urﬁhar,' the highly significent 'F' value
for the varicties irdlegted that the verleties differed
substantizliy in oil content ixrespective of the locationo.
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The oil content wos higher in uplonds dueing rebl than the
rice fellows during summer for g1l the 15 verietlies.
The pooled means nay Lo compared ao follouss

V5 Vg Vg Vg Vo Vig Vag Vg Via Vig V5 Vqq V4 Vg0 V4

P10~ (V ) recorded the highesd percentege of oll
(51.7). This wes on par with P.3G6-1 (Vg) and No.42-1 (V ).
The pinimon value of 42.7 per cent was reeorded fLor
84=914=1 (V,). Eoyenkulsm=1 (V,,) and Kayamkulemw2 (VM)
regorded oll contents of 44.9 and 47.0 ;per cent respeotively.

I, Variances end coefficients of wveriation.

The genotypis, cnvirommental end phenotyplc m&.ances
vere celeuleted for each of the 11 characters and two
loecations separately. The genotyplc end phenotypic eoeffi-
cients of variation were gloo compubed separately for each
character and locetion.

The estimetes for »ice fallows gro presented in
teble 13. Hunber of days 40 flweringahoweﬂ e higher
environnental veriance (0.474) then the ganotypic varlance
» (0.005). Humber of deys to maburity recoxded zero amviran~
mantal varlence end hence the genotypic and phenotyple
variances worc the pame (5.924). Height of plents ehowed
veyy high genotypic varience (77.150) then the eavironnental
variagnes (12.83%) to glve a high phenotypie verience (60.991).
Wanber of pods per azll exhibited mostly siuildlar genotyplo



Toble 13. Mean, Variénce and coefficients of varlation in rice followa (Summer).

General

Sl. Choracters Veplooee __ Coeffielents of veries
Ho. nean Genotypie IEnviron= rfhenobypic Liom N
' mentol Genotypic  Phenobypic
t. Humber of days 0 S ‘ - '
flovering 37.6 0.005 0.414 - 0.419 0.188 1.722
2. THumber of days to S ‘ ' )
nabturity 793 5 «924 -0 50924 3.071 3.071
3. Height of plents (cm) 66.1 77156 12:835 0,991 132890 14.352
4, Nunber of pods per axil 102 0,001 0.002 0,003 3.100 5370
5. Thaber of pode per plent 175 51.222 8256 - 60.478. 40 897 44 .439
6. Tength of pod (cm) 221 0.055 G.004 0059 10.612 10.891
7. Kmber of locules per . ' o '
: pod . 4.6 1.114 0.000 1.120 22,945 23,007
8. Humber of seeds per pod 61.6 305,723 7008 312.821 28,385 28,712
9., Seed yield per plant ' ) ' '
i (g) y mr 2 004 0 0681 0 0069 0 0759 40 0452 42 |4‘52
10. Height 0o thousend ' ' N :
seeds (g) 275 0.109 0.048 0.157 12.005 14.408
1. 0il comiemt (%) 8,243 - 6.315 6,409

i

44.8
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end emvironnembtel vorisnecs (04001 and 0.002 respectively).
The phenotyple varisnce was eleo conseguently very lov
(0.003). tmber of pode por plent showed high genotypleé

- varience (51.222) end gﬂiaﬁotypﬁ.é variance (060.478) with low
envirommental varimmeo (9.256). Tength af pod exhibited
higher genotyple varismce (0.055) than the envircnnental
varience (0.004). Uuobor of loovles per pod chowsd very high
genobypic variance (1.194) in comparisop with the enviven-
nenfel varience (0.000)y the phenotyple verismce being 1.120.
Wurber of sceds per pod also showed high genotypic verience
(305.723) in reletlion to the cuvircementel voriance (7.098). .
The genotypic veriance for seed yield per plant (0.681) was
elso higher then the environmontel vericnce (0.069). Velght
of thousend ecedn choved hie;h génotypi.e voriance (0.,109)

then environmentel verience (0.048). 01l content ahowed
high genotypic and phenotyplc variences (8.004) end 8.24%
respectively) wlih 10u. environnentel veriance (0.239).

Tho genotypic coofficient of vaeriation ves highesd
for number of pods per plant (40.897) closely followed by
goed yicld per plant (40.452). This was followed by mumber
0f geedn per pod, number of locules per pod, helght of plants,
welght of thousend secdo, langth of pody oll content, muber
of podo per exll and numbey of deye {0 meturliys. Days to
flovering recorded the lowest gonotyple coefficlent of
veristion (0.188), TPhmotyplo coefficient of verlabion
also followed o similar pabborn with the highest valuve for
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number of pods per rlant (44,439) end the lowest for punber
of deys to flowering (1.722). _

The estinstes for uplends is presented in table 14.
Number of days to flowering showed a lower genotypic
varisncs (0.340) end a higher environmentsl varisnce (3.762).
Humber OF days to maturity had zero environmentsl varience
end henecs ths genotyple and phenotypic veriancen werz the
same (2.607), Helght of plants showed e very high envirom=
nental variance (99.888) when compared to the genotypic.
variance (26.009). The high phenotyple varieuce (125.857)
waa nostly due to envivonmentsl contribution. Number of
pods per exil ghowsd higher genotypic varisnce (0.214) than
envivonnental verience (0,038), Humber of pods per plant
clso showsd higher environmental varisnce (95.077) .then the
genotyple veriepce (384741). Length of pod had slightly
lower envivonnental verisnce (0.059) than.genotyplo varlance
(0.082), Number of locules per pod had hish genotyplo
variance (1.405) and low environmental veriance (0.014),
Nupber of gsecds per pod had 8 very high genotyple vaﬂance'
(320.911) then the envireumentsl varisnce (15.121).

Seed yield per plsnt had slightly higher genotyple.
variance (0.756) than environmental veriance (04600)
Hoight of thoussnd seeds had higher genotypic veriesnce
(0.081) than envirvormental verience (0,010). The genotypic
vorisnee for oil. content was 6.359 with s low emvironmental
varience of 0,429 end a phenotyple veriance of 6.768.



Table 14.

Hean, variance snd coefficlento of waristion in uplands (Rebl).

51,

Charasters Ganeral Veriancs = Coeflicicnte of varia-
lo. aean Genotypic Envivonr~ thenotypic btion
' ' : ranselk : UGamiohypic  Fhenotypic
1« Humber of days to ' '
flovering 2869 Q340 3.762 4.102 1.461 5076
2. Buzber of daya to ‘ -
: naturity ' £5.3 2,667 -G 2.567 1.822 T.822
T« Height of plante (cm) 123.0 26,009 99.6888 125 .897 | 4.146 9.122
4+ Tuober of pods per ' ' '
5. Humber of pods per plent 503 28.741 95 577 134 2416 17T. 147 51939
6. Tength of ped {(em) 249 0.062 0.059 0.341 11500 15.0860
T. Nuomber of looules a o . -
8. TNuober of geeds per ‘ ' L
-+ pod . 58.2 520911 15.121 536,052 25,2607 26.879
9+ Seed. yield per plant (&) 447 0756 0.600 1.356 10,452 26.051
10. Helghdt of thousaad ' '
seeds (g) 280 0.081 0.010 0.091 10.164 10.774
11. 0il coatent (%) 499 6,353 0.429 67585 5.054 5.221

AR
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The genotypic cocffiecient of veriation wao mghest
for muber of pods per axil (31,904) followed by mumber of
peeds per vod, number of loculca nex pod, seed yield per .
plant, mmber of pods per plant, length of pod, welght of
thousand seedo, 0il content, height of plemis, daye to - . -
paturlly and the lowes?t for aumber of doys t0 flowering
{1.451), The phenotyble coefficient of varistion wos also
bighest . for number of pode per axil (34.620) followed by
rmuber of pode por plent, numbar of Seeds per pad, oeed
yield per plant, mumber of loscules per pod, length of .pod,
weight of thousend scseds, helght of plents, 0il content,
mamber of deys 40 flowering and the lowest for mmber of
days 4o maturity (1.892),

131, Corpolations betwgen choracteras

The. éorrelatisns oneng the oleven characters were
conputed in all pogsible combinohtiona. Tho genobyplo and
phenotypie correlation cocfficiente vere estimated
geparatoly for each location.
i) Genostypic correlationas

The correlabion codfficlonts for the Hio locations
arc presented in teble 15. In rice fallows (upper tri-
angolar poriion of the taeble 15), 45 out of the 55 gono-
typic correlations werc positive snd the remaining 10 were
negative. Seed yleld per plent wes pogitively end
significantly correlesed with number of deys to flowering,
nupbey of days 0 maturity, height of plents, number of



Teble 15. Genotypic correlation coefficients

5l. Characters Ho. of Ho. of Height Wo. of No. of Length No. of Ho. of Seed lUsight 0il

lo. days %0 days to of pods  pods  of uod locules seeds yield of - content
flover- patu~- plands per polia g per pod per ner thousand

| ing ity axil plent pod plant oceds

1. Bwber of days - 1.00 - 1.00 1,08 0.85  1.00 '1.00 1.00 .00 1.00 * 1,00
to flowering . “ e . . . o

2, Furber of doys  =0.07 - 0.FF <011 Qb ~ 0.07 ‘0,65 0.2 068 0433 0475
to m‘bmity . =¥ - N8 b1 3 g *.

3, H?ﬁﬁﬁﬁ of 180 077 - . 028 055 088 0.7 0.88 0.3 o.22 "0.03
plents - . ! :

4 umbor of pods 0Tl ~0BT 0405 = w020 =006 ~0.34 0,20 =0.22 =005 0015
per -

5. Number of podd  0udd  -0c01 =0.35 0455 = - 058 ‘0,19  0.36 0.90 0.52 0454

- per plant : : :
: *3% : #p » = 59 Y o E

6. Dength 0F pod . «1.00  0.35 =0.80 =0.48 ~0.62 = 0.55 075 OeT5 0.44 0.82

7. Nmber of locu= =0,19 =0.12 =0.55 =0.58 =0,73 0.34 = 085 0.24 =0.20 0.48
las per pod. o _ o N . . - = . ‘ . )

Be Humheiaof 806d8  =0.32 0ol =0.40 =0.85 =0.85 0.60 0.95 - 0442 =0.03 0.58
pexr poa o ‘ ) . , . R . X .

9. Seed yield <1080 0.33 <0427 —0.57 =0.00 0449 0438 054 =  0.08 0.78
pex plant . : o o ) , A D

10, ueignt of “1.00  0.14  =0.30 =0.50 -0.57 001 0.30  0.48 0.4 - 0.6%
HHoUS SCEGY ’ ’ ’ . )

11 011 contenb T @100 <0415 =0.58 <0.38 =078 071 055 058 0442 0.59 -

Coefficients given in the upper and lower trianguler portionc correspond 40 rice fellows and uplends

respechively
*Dignificant ot 59 level of probability
#25igni ficant et 19 lovel of probability
-J «
W~



| podis per plant, length of pod, welght of thousend sceis end
- 0ll content. It wae positively but non-significently

' govrelated with nimber of locules per pod end number of
ogeds per pol whersas the corrsiation with number of pods
per exll wos negative but non-glgnificant.

Humber of days to Lflouering vao eigﬁificéntly and
pooitively correlated with 21l the ten chovacters.

Days to naturity ves significently and positively
correlated with ell cheracters ezcept welght of thougend
geeds t0 which id wap poaltively emd nonw-significently
sarrclated end nunber of pods per exil to which it was
negatively bub non=gignificently correlated. '

Height of plents was positively and significaontly
correlated with numbsr of dsys %o f£lowering, number of deys
4o matuvity, number of pods per plent, lenpgth of pod,
numbey of secda per pod, seced yleld end oil comtent. I%
hed pesitive but non=significant corweletion with number
of pode per exll, numbér of lecules per pod and welght of
thousand seedg. |

Number of pods per exil was popitively and algni~-
ficemtly correlated with nuwber of daye to fiowering,
positively end non-signilicontly correlabed with height of
planis end negatively but non-pignificently ocorrelated
‘with the remaining sight chergeters.

Tumber of pods por plant had positive slgnificant
correlation with number of days %o flovering, doys to
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naturity, height of plents, length of pod, welght of thousand
eeede, sced yleld and 01l content, but had nonesignificent
positive correlation with number of locules per pod axd
nuzber of seads par pod. Howavar, 1% had a negetive but
nonw=significant correlation with number of pods per axil.

Dength of pod had significent positive corrslation
uith gll characters excoph welght of thousend seeds with
which i% had positive nme-algnificant correlstion and numbex
of pode per axil with which Lt had negative aon-significant
corralation. _

Number of locules per pod had positive significant
correlation with deys to flowering, deys %o maturity, length
of pod end mumber of eseeds per pod, bul non-significent
correlation with helght of plants, number of pods per plant,
sged yield end oll content. IL had however necgative non-
significent correlation with mumber of peds per axil and
welzht of thoussnd seedes.

fumber of seceds per pod wans positively end
mignificantly correlated with nuaber of daye to flowering,
deys to maturity, heigat of plents, length of pod, number
of loouleg per pod, and cil content. I% hed positive nonw-
slgnificant correlation with number of pods per plont =nd '
seell yicld, ond had negetive nor-significent correlsiion
with nurber of pods per exil and welght of thousand sceeds.

tUsight of thousand seeds in turn was posidively emd




simificantly gorrelated with mumber of days to flovering,
mmber of pods per plant, seed yleld per plent and ofl |
content, but ita correlaticne with dsys to maturlty, height
-of plants and length of pod were not sigaificant. It hed
negebive but nonwsignificant correlation with number of polds
per axil, number of locules per pod snd nvmber of eeeds per
poda
011 content was poaltively and elisnificently correleted

with all characters- except nurher of loecules per pod with
vhich it had e non-simificent correlation mnd for number of
pods per axll) with which 1% hsd & negative but nm=aignificent
coxrrelation. L : :

. In uplends (lowexr triangmler portion of teble 15) 26
out of the 55 correlations were positive and the wemeining
29 vere negative. Secd yleld was positively and slgnificantly
correlated with mmber of seeds per pod. I% had pospltive
but none-significant correlation with deys to meturity,
lengtk of pod, number £ logulaon per nod, wolght of thousand
geede and oll cmimt. ¥ith mmber of pods por plant and
helght of plants it had negative but nonesignificant '
correlation and negative simificant coxrelation with deys
to flovering end mumber of pods per axil,

Humber 0f days to flowering wes pomitively and
sigificantly correlated with height of plante and nuweber
of pods per eaxil, I? had positive non-significant
corrsietion with number of pods per plent, but negetive
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sipnificant correlation with length of pod, welght of
thousand sceds, seed yield per plent enfl 01l contemt. The
correlations with days o maturity number of locules per
pod end mumber of seedo per ped were, howsver, negative tup
nonealgnlificont.

Days to ms.turif;y vas positively anf eignificently
corrclated with helight of plants but with number of pods
por plent, length of pods, mumber of seede psp pod, welght
of thousend sceds and seed yield; 1t hed nom-significant
correlation. UWith number of pods per axil 1t had negative
slgnificant correlation and with deys %o flowering, numbep
of locules per pof and with 0il content it hed negative
non=gignificent correlation. -

Helght of plente hal positive significant corvelation
with days t0 flowcring end dayo to meturity and positive
non=significant correlation with nuzber of pods per axil,
Houwever, the corrclations with length of pods, numbser of
locules pex pod and oll content were negative and
' significant but with nunber of pods per plent, number of
secds por pod, welght of thousond seeds and geed yleld
the correlations were negative and non=-gignificent.

Hunber of pods per axil had posltive significant
correlagbion with days %o flowvering and nurber of pods per
lplemt but positive non=significant correlation with height
of plentc. The correlation was, however, negetive and



significent with nunber of days 40 maturity;, mmber of
locules per pod, mumber of seads per pod, welght of thousond
sceds and seed yield per plent bubt non=-glgnificant with
lamgth of pod end oLl content.

ffumbexr of pods per plent hed posltive uigni.ﬁcanﬁ
correlation with rmumber of pods per axll end nen-slgnificeont
correlatlion with days to flowering and deys to maturlty.
With length of ped, number of locules per pod, number of
geeds per ped, welght of thousand sesde and oil content,
the correlation wea negative and significant, whereos with
helcht of plonts and ssed yleld 1t was negetive and non=-
sipnificont. |

' Length of pod hed sigplficant posltive coxrelation

with number of seeds pexr pod, weight of thousand oceds and
oil content end nom=oignlficant cozreletion with doys to
naturisy, number of locules per pod and seed yield. UHWith -
days to flowvering, height of plonts, snd nunber'of pods pex
plant its correlation wes negetlve and significent end with
nunber of pods per exil 1t wes negative end non=significant.

Hunber of loculen pex pod had slgniflcant positive
correlation with nunber of seedo psr pod and oll contenty
porltive non=significent cormrelation with length of pod,
-welght of thoupand ceeds end sced ylelds nepgative signifie
cant corrolation with helght of plents, number of poda per
axil, and mmber of pods per plent, and negatlvs non-
olenificant correlatlon with days to Llowering ard maturity.

73
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Tmber of aseda per pod had poaitive gignificant
correlation with length of pod, number of looules per pod,
seed yield and oil content; positive non-significent
correlabien with dayo 40 maturity end weight of thougoend
pecfo; negative significant correlation with nunber of poda
per oxil and nurher of pods per plemt aerd negative non=-
gimificent correlations with days to flowering and height
of planta,

Weight of thousend seeds had posltive slgnlficant
corrclation with length of pod anf oll comtents non-
significant correletion with days to maturiﬁy. number of
locules per pod, numbexr of secds per pod and seed ylclds
negative oignificmt correlation with days to flowering,
nunber of pods per exil, nunber of pods per plant amd
negabive non~glpnificent correlations with helght of plents,

01} cantent hed positive aignificént earre;abian
uiﬁh length of ped, number of locules per pod, mumber of
gecds per pod snd weight of thousand seeds; rositive non=
oignificent correlaticn with pecd yleld; nenatlive simificent
correlation with deyn Yo flowering, helght of plants and .
number of podo per plent gnd negptive non~-algnificant
correlatbion with nunber of pods por axil.

31) Thenotyprice corralabionas
The corxrelabicn cocfficients Loy the two locatioms

ore presented én toble 16. In rice fallous (upper triengular
portlon of teble 16) 45 out of 55 correlotions wewe posltive



Table 16. Fhenotypie correlation coefficicnts

51, Characters He. of No. of Height o, of Ro. of Length Ho. of Ho. of Seed Welight 011
Ko, days to days t0o of pods pods of poed locules seecds yield of content
flover- matu- planks per per per pod per thouserd
ing rity axil plont ‘ pod plant peedp

1. Wuober of deys - 0,19 0,28 =0.04 0.6 0.19 0,37 0.36 0.25 0.01 0.20

to flowering " ' " % * » 5
. b3

2, Number of days  =0.02 = 072 -0.06 0.60 0.55 0.68 047 088 o.28 075
to nmaturity : . . . .

3, Height of 0,22 0435 - 0.01 0.71 0.58 0.46 0.61 0.50 0.14 0.58
plante .

4. Wumber of pods - 0417 =002 0,08 =~  =0,13 0,01 ~0.21 =0.10 =0.10 =0.11 -0.12
per axil : - . : ' N

5. Number of pods 0,10  0.01 0425 0.40 = 0.48 0,17 0,36 0.58 0.24 0.48
pel‘ Pmﬂnt - _m . R &5 ' . ¥ 5

6. Length of pod =0.30  0.27 =0.14 -0.44 -0:24 - 0.52 0.2 0475  0.39 0.72

7. Tumher of =0.10  =0.11 =0.27 =0.54 =0.45 0.25 - 0.94 =022 «=0.18 047

+ locules per pod - : o :

B4 umbpc;gd of geeds 0415  0.11 =0.20 =0.61 =0.45 0.48  0.02 - . 0442 =0.09 0.61
Per - " A - .

9. Seed yicld “0.16 0,25 0.6 =0.33 0.45 0.41  0.24 0.39 =  0.60 0.74
per plant - ' ' e - ) »

10. Weight of =055 0413 =0.14 =0.5% =0.32. 0.68 0.28 0,43 G.35 = 0.53
thousond -seeds 3 ' ' . a . * '

iv O1% content =0,31 =015 =0.26 =0.37 =0.38 0.55 0.51 0.05 0,35 0,53 -

Goefficzents given in the upper end lower triaagular portioms corrcopond to rice fallous end Lplands '

regpectively

*®Significent at 19

®Significent at 59 level of probabilidy
level of probability

I8
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and remeining 10 were negative. SHeed yleld was positively
ani significently correleted with height of plants, number
of pods pex plant, length of pod, welght of thousand seeds
gnd oll content, It had positive nonesignificont corvelation
with dayg %0 flovering, number of locules per pofl end pumber
of seeds per pod bud negstlve non~nignifioent correlation
with number of pods per axil,

Humber of deys t0 flowering had non~pignificant
rositive correlation with ell charactera except mmber of
podo per axll with which it had negative non-significont
corralation. |

Degys to maburity hed oignificant posliive correlation
with all charsciers excepd days to flovering and welght of
thousanl seeds with which 1% had non-significant correlations
end with muber of pods per vexil it hed negebive non-
pilgnificant corvelation,

eight of‘ plents wes positively end signiflcantly
correlated ulth days to maturity, number of pode per plent,
length of pod, number of seeds per pod, seed yield and oil
content, but positively snd non-significently correlated
wlith daye o flowering, numbey of pods per axil, number of
locules per ped and welght of thousand sceds.

Fumber of pods per oxil wes negstively end non-
slgnificently correlated with sll the chermcters except days
to flowering, helght of plants and length of pod with which
it wes positively correlated.
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TNuober of pods per plent was significently and
positively _correlated with daye to maturdty, height of plents
end seed yield while it hed poaitive non-significant
correlation with the rest of the characters exoept number
of pods per axil with whilch it bad negotive slgnificant
corrolation. '

Length of pod was positively end significantly
corrolated with days o maturity, height of plents, number
of leecules per pod, number of seeds per pod, seed yield end
oil content, end positively end nor=-signiflcently correlated
with days to flowering, number of pods per exil, numbor of
pods per plant end weight of thousand seeds.

Number of locules per pod had poaitive significant
correlation with days to maturity, length of pod end numbsx
of sceds per pod and positive non-significant correlation
wifh days %0 flowérmg, helght of plants, nulber of pods
por plent, seed yield end oil content. It hsd negptive
gon-éi@iﬁcant corrolation with nunber of pods per axil
end weignhh of thousand sceldB..

Tunber of sezds per pod had positive slgnificont
correlation with days to maturlty, helght of plante, length
of pod, number 0f locules per poi end oil comtemb. It hed
pooitive non-sipnlfficant correlation with doys to £louering,
nugber of pods per plant ond seed yield.eod nepative non-
sigu.ﬁésmt corrolation with mmber of pods per axil end
welght of thousmnd seedse.
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Helght of thousond peeds had slgnificent positive
correlation with seed yield end oll contents non-gignificent
posltive corzelaticn with days 40 flowering, deys to maturity,
height of plents, mumber of pods per plent and length of
pod but negative non=slgnificsnt correlation with mumber of
pods per axil, nunmber of locules per pod end number of seeds
por pode .

01l cantent was positively end sipnificantly
correlated with days bo maturity, heiget of planto, length
of ped, nunber of seedn yper pod, welght of thousend seeds
and seed yleld and posltively end non-pignificantly
ccrrclated with dgys to flowering, mumber of pods per plant
and namber of locules per pod. It hed negstive but non-
simnlificent correlation with nusher of vcée per axil.

in uplands (lover trimmgcular porticn of toble 16) 29
out of 55 correlations were pomitive., Seed yleld had positive
non=gigificant corrolotion with ell echarsoters except deys
t0 flovering and number of peds per erxil with which 1t had
negative bub non=-siomificant  correlation.

Days to flowering hed positive non-significant
correlation with height of planbts, number of pode per azxll
and mumber of pofs per planbs negative significond correle-
tien with welght of thoussnd aseds and negetive non-
significant correlation with the rest of the chearachoro.

Daye o maturity hed positive nco=-significent
correlation with height of plents, number of peds per plont,
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length of pod, numboy Of sceds per pod, welght of thousand

" geeds end oeed yield, Bub, with number of dmys to0 flowering,
mumber 0f pods per axil, number of locules per ped end oil
content, the corrclabion vas negative aend nonesignificant,.

eight of plents hed positive non-siganificont

corzeladicn with daye to flowaering, days to maturity, number
of pods per exil, mumbder of pods per plens ard sesd yield and
negabive, but non-gigpificent corrclaetion wiith the rest of
the characters.

Nuober o pods per axil had positive bmb ﬁan-sﬁ.gniﬁw
cant oorrcletion with deyn to flouering, helight of planto
and nuzber of pods per plenty nogative significent corgelos
tion with number of locules per pod, muber of aseds pexr pod
end weight of thousend ceeds and negative but non-eignificent
correletion with deys 0 mabturity, length of pod, sesd yield
end oll cantent.

Fumber of pode per plent hed nsgabive non-signiflcand
correlatica with all the cheracgters excepb seed yleld, days
to flouering, Geys 0 maturity, helght of plants and number
of pods por axil with which 1% had posltive slgnificant
corpelabion.

Length of pod hald positive sigaifleant corzelation
with welght of thousand seeds and oil contenti poaltive
non-gigaificent correlabion with dsyo t0 meturity, number
of locules per pod, number of Secds per pod and seed yleld
end nogetive nom~significant corrolation with days o
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flowering, helght of plents, number of pods por axil and
nunber of pods per plant.

Rurber of looules per pod hod positive significant
correlation uwith nunmber Of geeds per pod end oll ocontaenty
positive non~eignificant corrolation with length of pod,
weight of thouszand seels apnd seed yieldy negative signifl-
cent correlation with number of pods per exil and negative
but non-oignificant correlation with days to flowering, dayo:
to moturity, helght of plants and number of poda per plant,

Number of seeds per pod had positlive significant'
correlation with pumber of looules per pod end oil content.
It had positive non-significent ocorrelation with days to |
maturity, length of pod, welght of thousond seeds end _aeéé
yield; negative significent correlation with number of pods
rer axily and negative non-plgnificant correlation with da;{s -
%0 flowering, helght of plents end number of pods per plent.

Veight of thousand seeds had significent poeitive
corralation with length of pod tnd oil content; positive
non-gignificant correlaticn with deys to maturity, mumber of
looules per pod, nuuber of seeda por pod and ceed ylelds
negabive signifloent corrvelation with deys to flowering end
nunber of pods per axil; and negative non-slgnificant
correlaticn with height of plente and numbexr of pods lper.-
plant. 1

0il content hed significemt positive correlation with
langth of pod; number of locules por pod, munber of seeds per
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ped end ‘veight of thougand seedsy and pogitlve non~slgnlficent
correlaetion with sced yield. It hed negetive nom-oignificant
correlation with the rost of the charvecbors.

In rice fallows, the gemotypie correlations wore, in
general, higher than the phanotypie correlationo for number
of fays to flowering, heéight of plents, oumber of pods nex
exil, mumbor 0f pods per plmb, leawth of pod, welght. of
thousand soccds, sced yisld per plont end oll content. Por
deys t0 maturlby, mumber of loculea por pod and mmber of
secds por pod, the gencbyple and phepotyprle corveletions
wvere almoot similer. In uplendo, the genobdypic comelat\iomg
were higher for all characters except muber of daye %0 "
maturlty end mmber of lccules per pod for which the |
genotypio and phenotypic correlations were gluost similer,

)
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DISCUSSION

Segamm is an fnpordant amnuael ollgeed crop. In Kerale,
it is meinly cultivated in rice fallows during surmmer
(Jenuary=-April) end in uplends during rabi (Auguot-Decenber).
Lagk of high ylielding varieties suited to the different soil
typea and secgons 1o the uain faotor limiting the vroduction
of oenamunm in the state, Two improved varieties evolved in
Kerala are Kgyankulam=4 and Koyarhulan=2, the former is singlo
poded gnd the latter ie multipoded., Theoe two varietices are
recommended for the surmer rlce fallows.

A yide range of varlability is avalleble in sesemun
which cen be explolied dbroush selection. Several types with
multipoded or mulisiloculed ocondition have slrendy been
identified ot the Depariment of Plant Breeding, College of
Agrioulturs, Vellayenl (John, 1980). The higher sced
production potenticl of these tyres has glresldy been recognisged
(Kheder, 1982). The prosent investigeticn aims ab & more
detailed eveluation of these types for thelr productivity
mder rice fallow end uplond conditvions snd the identiflcation
of guperior verietles suited %o both the locablone. An attempt
is also made t0 assess the phenotypio stebility of these types
wder the two soll and secsonal conditions, throuszh the
cotination of genotype x emvironment intersction end alce
t0 corzelato the different cherccters between themselves and
vith seed yield. The resulis ore discusscd end conclusions
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draun.

Verlsotal convarisons

There wen ne significent differeros in the number of
days to flowering gmong the vardcties st both the locetiong.
Thlo wag contrary to the algnificent 4differences obmerved by
Trchen ot al. (1975 b). Koyenkulam-{1 and Egyemkulern=2 had the
seme flowsring duration in rice fallowa. But they were late
in flowering in uplands. The multipoded varieties were
slightly lebe in flowering then the other varieties in uplends.
The differsmce emong varleties in the number of days to
maturity was however olgnificmt st both the locations. Trehan
et al. (1975 b) reported highly significsnt difference for
growth perlod among different varietles. The maturity perlod
of the varleties ranged fron 77 to 83 days in rice fallows and
83 to 83 days in the uplands. Poelhmen end Dorthakur (1969)
peported that vorieties of seseme vary in their maturlity
period from 80 +0 150 days. Hence, 2ll the 15 verietles exre
esrly in duration. Keyomkulamel end Kayenkulem=2 recorded the
sane period of maturity irveaspective of the locabion (79 days
in the rice fallows end 87 deye in uplanis) P.58~1 neecded
83 days at both the loecations., The multiloculed varieties
were In general late maturing.

The verietics differcd significently in height of
plants only in rice fallows. Ram (19%0) end Trehan et al.
(1975 b) reported that various types of sesemum dlffored in



plent height. The helght ranged from 51 to 82 en in rice
£ollows end from 108 to 137 om in uplends. Hilbebrendt (1952)
foand that the average plant height in sesamum was 100 to

200 cne Hencey el) the varietics amre phort statured, P.28«2
had the moximum height in rice fallows, but in uplends this
typo was 8511l tsller. The multilooculed varieties were in
geneyal talier than the other varieties in rige fallows.

There vas no signlficont differcnce in the number of
pods por axil smong thé varieties in rice fellows, The mulble
poded camdition wep not fully expreszed ab this looztion. On
- the other hond, the difference in uplands was slgnificant
becanse 0f & better expression of thls character. dJoshi (1961)
reporsed that depending on the number of flowers in each axil,
the number of po@s msy be cne to thres in different varieties
end thet those types which bear three flovers in each axil nsy
daevelop anly ome or two pqﬂé instead of thréa unfer unfavour-
sble growing conditions. Langham (1945) reported the presence
of four or five pode per axil in éaxjtai.n varietics. The
maxinum nunber of pods per axil was produced 'b,;lr THV=2 in
uplands. Keyemsulem=2, o rmltipoded varlety hef e better
expresslon in uplands thop in the rice fallowss P.10=1, &
mitipoded verlety wes mg_léﬂpoded at both locations ﬁullca.tmg;
the ver;v iow expresnion of tia:l.c«s character. The multiloculed
varieties ware oingle pofed. Ran (193_0‘) found a similar _
psoooietion thet elght loculed pods were inverisbly borne
oingly end four loculed pods occcurved elther singly or in



groups of two or three in en axil, The difference emong
verieties in 'raspédt of number of pods per plant vas oigalficant
in ricé‘ fe.ildws only. Kumer et al. (1967) In 2 variability
- shudy in seceme reporbded that the numboer of capsules on the
moin shoot is the most varieble quantitative character. The
number of pods varied fron 10,6 to 36.7 in rice fallowa. Anong
the oultipoded varieties, P.10=-1 produced the maxkitum number
of pods per plent. Hiltebrandt (1932) reported that the mumber
of pods per plant veries from 40 to 400, P.10-1 was consistent
at both the locatione. Most of the varletles ylelded a larger
nunber of poﬁe in uplenis than in wice fallows,

The varietico differed significantly in length of pod
| in fiee'fallous as well oo in uplends. Yide range of varie-
bility for thls character ues also repcrted by Lopez and
Mazzend {1964), Debral end Holker (1971), Trehen et al.
(19‘75 b) and Parepasiven and ?g.'aséa- (1981). Host of the
varietles recorded a higher pod length in uplends than in
rice fallows. P.10-1 produced pode with the nmaximmm lengbh
in rice £2llous and the pode were still longer in uplands.
The pods of Pe28=1 hed the moximum length in uplends. Sigﬁ.—
ficant differences were recorded in number of locules per pod
irreppective of the location. dJoshi (1961) reported 12 and
16 loculed pods. In rice fallows P.38=-1 exhibited variebillity
in expressivity, producing four, six end eigal loculed pods
whereas in uplends majority of the plants produced oaly six
~oofl elght loculed pods. Ko.42+1 profduced siz and elghd
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loculed pods et both locations, -

The varietles diffored significently in number of seeds
per pod at both ths lecetions. Such differences emong
varieties was observed by Lopez and Mezzeni (1964) and Trchan
et a1, (1975 b), The rmltiloculed varieties profduced:
comparitively lerger number of seeds’ indieating their high
seed produoticn potentisl. No.42-1 produced the meximm mmber
of seeds apd was coneistent at both the locations., On the
othsr hend, Mutant K=1 had the ninimm number of seeds peyr pod
at both the loeatlons. There was significent difference
among the verieties in weight of thousand secds alpo ab both
the locations., Such verietione wers reported by Dopez end
Mazgani (1964), Debral end Holker (1971) and Trehan et al.
{1975 b). Joshi (1961) roported thet the mean weight of
thouzand peefls varded rather widely within a plont according
to the positiom of pods cn the stem. DL 10-1 recorded the
maximvn seed weight in rice fallows and uplends. On the other
hopd, P,23-1 recorded the minimm weight &% both the locstione.
| Seed yleld of the verietics dlffered pignificantly ab
both locations. Yield per plent was reported 4o be highly
veriable by Debral and Holker (1971), Gupte (1975) and
Paremgsivem ond Prased (1981). P.10-1 rocorded ¢he highest
geed yleld in rice fallous. This multipoded variety proGuced
larger nurber of peds per plant. In uplands, P.23~1 recorded
the nazximen geed yield., This lo & multiloouled variety which
produced o larger number of seeds per pode
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011 content of the varleties elso difrc;red significantly
at both ths locations. Such wide variations in oil content
wars reported by Singh and Gupta (1973) in sessgmum,. The oid
content of the 15 varieties ranged from 41.5 to 50.1 per cent
in rice fallows and 43.4 to 53,6 per cent in uplsnds.

Poelhmsn end Borthsimr (1969) reported that ths oil content
in gesamun renges from 45,0 t0 6040 per cent. EL Tiney et al.
(1976) reported a range of 42.2 to 52,2 per cent .f.or sead

il content, Brar (19&) snelysed 27 mtmducu.ons from ten
countries and found that the variation $n o1l content vas

46,0 0 58.0 per cent. P.10=1 and P,38=1 recomed the maxionm
0il content in rice fallows and uplends respecti.voly. They
recorded high oll oontents at the altemate locatlon aho. '
White secded varieties recorded high oil content a.t hoth
locations, Hiltebrandt (1932). ananishi (1953). Poalhwn
and Dorthakur (1969) and Fl-Shempe and AIl-Halsen (19%33)
reported that the lighter the colonr of- seeda the higmr weg
the oll cantent and that white sceded vm‘htiea have higher
oll content than black or brown geeded varlet!.esgv Bemc!i

.l\

(1972) on the other hand reportsd that the ble.ok-aeeded .
varieties ere richer m 0oll content than whlte aaeded vu'ie\'ciel-
In gamersl, thera vas llgﬂ.ﬁ.cm'b diffmrmb amoqg the
varieties et both locationa for dayn to maturity, alm'h of
pod, mimber of locules par pud. mmber of aesds per pnd. weigm
of thousand secds, seed yleld per piant and 011 cmtm't@, For

height of plants snd number of pods per plant there w
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slmiflcant difference only in rice faliows and for nunber of
pods per axil, the varieties @iffered only in uplands. For
daye tq flowering there was no significent Alffercnce at both
the locsbtions, '

The miltiloculed varieties have higher seed yleld, langar
durgtion end higher oll content when compered to the four
loculed ﬁariet les at both the locationg. In rice fallous,
the multlloculed warietles P.28-1, P.23=7 and P.28=2 recorded
high secd yield with lerger number of pods per plent and la:eger_
number Of meeds per pod. In uplands, P.23=1 gave the highost
seed yield followed by P.256=2 ond Ho.42=1. 'They hed larger
number of seeds per pod, These multiloouled varietlies
recorded higher seed weight at both loecatiome. P,10-1 a multi-
poded variety gave high ylelds consistently lrrespective of
the location. 1t profuced lerger nusber of pods per plant,
and had the maximumm seed weight et both loeations. Thise
variety was ouistanding for other characters such as helght
of plants, length of pod, mumber of seecds per pod and oil |
content. Among the multipoded varieties it had the maximm
mmbay of secds per pod emd oll content. The twe recomended
var.tetieé Egyerkulen-1 end XKgyomiulen-2 wers low ylelders when
compared to the multiloculed vericties end the multipoded
veriety P.10-1.

Voriety x Tocation interactions
The varlety = locetion interaction was not eigni-
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ficent for number of days to flowering implying that the
verieties 41d not differ from location to locatione Further,
& comparieon of the pooled varietel means with meens of the
two stendard verieties Koyarkulem=1 and Kayemkulam=2, indicated
that moat of the varieties were o par with EKayaonlome=1 and
all varictles with Eayamkulon-2. The interasction was however
highly simifiecant for number. of deys {0 maturity. Hence, the
varicties diffored from loceblion 40 locetion with respect to
the maturity periods. P.38=1 wos consistent at hoth locations,
The duration for agll verieties w2 more in uplands thsn in
rice fallows. Tadeve end. Kunar (1979 a) roported that the
genotype = envirmnent Interaction was significant for deys
to maturity in growmdnub. , ,

The helght of plante in the varieties was different from
location o looation. All varieties were taller in uplends
than in rice fallown. Murugesen et ale (1972 b) =pd Rewet and
Anend (1978) heve slaso reported genotype x ;:nviranman-b
interacticn for height of plente, in sesarun and mustord
respectively. |

Tho intersction wazs hlghly significent for number of
pods per axil indicabing that the verieties differcd from
location t0 location for this character, The multipoded
conditlion was bebter expressed in uplonds due to the higher
vigour of plants, then in rice follouws. In respect of number
of podo per vlent also the intersction was highly significand
indicating thet the verieties differed from location to
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location for this charaoteor elso. Sandhu end Khehra (1977)
end Yedava end Kunar (1978 a) have also reporied aignificand
genotype = environment interactlon for pod yield in growmdmut,

Length of pod wes not aignlficently differant ab the
two locationse indicating that this character is relatively
ptable. The mltiloouled verietles produced longey pods
irreapective of the location. Buty; for number of loculen pex
pod the interaction wes highly significent lmplying that the
number of locules per pod varies with location. The variely
No«42«1 produced larger number of locules lrraspective of the
1oc‘at1.cm- “ '

The ﬁteraotic:n for number of seedls per pod was not
gignificent. So the varieties did not Aiffer from location to
location indicating the atebllity of this character over the
two locatlions. ¥No.42~1, o mltileculed variety recorded the
noxioun number of seeds per pod et both locotions end was
conalptent. However, welght of thousand seeds significantly
differed with locations. Yadeve and Kumer (1378 a) and ‘
Mercer-Quarshle (1980) reported that the genotype = cavirom~ .
ment interasticn wes high for mmdred keimel welght in groundmut.
Posgelt (1980) on the other hand reporited that the intoraction
was low for thousand oeed weight in raps.

Seed yield significantly differed at the two locations
indicating that the yield potential of varieties varied from
location 40 location. Ticld was generally higher in uplanis
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than in rice fallows. Uyme and laleidb (1978) reported a
gsubstential cultdlvar x loeation x year second order inter—
action for yleld in growmdnut. Mercer-Quarvshie (1980), Rewat .
end Anand (1977) and Posgelt (1980) also veported sismificent
cultlvar =z location interectlon for seed yield in grounduut,
mugtard end rape respectively. F.10=1 and the multiloculed
varietles vere high yielding et both the locations, Oil
content of seeds slso diffored from location to location. In
general, ths oll content wes higher in uplmdsl. Yadovn and
Kunar (1978 8, 1979 b) reported that the genotype X environ-
nent interection was high snd slgnificent for oil contemt in
groundnut. Posgelt (1980), on the other hend raported that
the intercction was low for oll percentage in rape.

The veriety =x locaticn lnterasction wes thus highly
significant for deys to maturity, helght of plents, number of
pods per axil, number of pode per plant, numbey of locules
per npod, woight of . thousand secds, seed yleld per nlant and
cil coatent, indlcating that the varictice vary from location
40 location with yespect to  these cherseters. On the contrary
the interaction was not significant for dgys t0 flowering,
length of pods smd nunber of seedo par pody, indlcating that
these chovaoters are stoble irrespectlive of the aenvironuent,

The intersction for seed yield was highly significant
Indicating that the charscter 1o not alable over locations,

As cuch, a direch selection for yleld mey often be misleading
gnd selectlon has to be done baszed on tho componenia of yleld.
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The najoxr éomﬁ;snaits are nunber of pods per plant, number of
- seecds per pod end welght of thousand seeds. Number of seeds
rer pod was stable over the locations vhereas the other two
characters mled between locationg, No.42-1 recorded the
largest number of seeds per pod at both the loocaticns and was
also consieatent. The number of seeds per pod being a stable
character could be bettex relied upon in selection programmes
then the other compments of oeed yield. o

Varience and coefficlent of voxrlations

Rumber of deys to flowering showed 8 lower genotypio
varience then the environmenbtel varience at both the locabtlong.
0f the eleven characters studled, days o flowering had the
lowest genotyple and phenotypic coefflcients of varisation in
rice fallovs. In uplends elso this character had the lowest
genotyple cosfflcient of voriation, bub the phenotyplo
coefficlient of varietion wos slightly high. These results
indicate that the charecter sghows very little genetic vorie-
bility at both the locationa. A low genotypic copefficient of
verieblility was alao reported by Shukle end Verma (1976) in
sesemum. Yedeva et al. (1980) reported a high ghenotyplc
vearliability for number of doys to flowering. The gemotyple
and phenotypic varionces for nimber of days to moturity were
the sene at both locationc. These variances were iower in
uplends then in the riece fallows. The low genotypic and
thenotypic coefficlents of varistion indleate low verigbliiity



for this charaster. Xumar et al. (1967} found that the
nunber of days to maturlity was the least wvariable charagoter.
But Yedeva et el. (1980) observed high phenotypie variebility
for number of days $0 maturity. _

Helght of plants ezhibited high genotyple and phemotyple
varisgnces in rice fellows. In uplands, the phenotypie varience
wag high when compared 40 the genotypic vavisnce, due 40 the
' high environmentel varience. The charseter is highly
influenced by envircnuent st this location. DBut Senjeevalish
end Joshi (1974) reported thet envivonment had little effect
ot plend helght, The genotypic and phenotyplic coaffieclents
of variation vare high in vice fallows, tut low in uplands,
Yedava ot al. (1980) alse reported high phenotypic variability -
for this charecter. Muharmmad et al., (B70 b) observed that
the dispersion of velues for thls characteor varled widely
with varicties.

Rumber of pods per axll exhibited mostly sitilar
genotypic end environmental variances in rice fallowg whereas
in fthe uplends the genotypic vovience wes higher than the
environnentsel veriance. The high genotypic varlience denotes
high heritability for this charecter. Thin character exhlbits
low genotypic and phenotypic ecefficientse of veristion in
rice fallows, Bub in uplends j.i'; had the highest genotypie
end phenotypic coefficients of variation, indieating high
varieblility. Guptas end Gupta (1977) reporied thai nuzber of
pois per aexil hod high genotyplce coefficient of wvariation,
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Number of pods per plant, on the other hend shoued higher
genotypic variance thon the environmentai variance in rice
follous. The high phemotypic varience in uplands wes mostly
due to environmentel contributicn, exhibliting the influence
of envircnment on this character. Solanki end Peliwel (1981)
reported high genotypic ond phenotypic variances for number
-of capsules por plant, The genotyplo end phenotypic
coefficients of variastion were high at bhoth léoations end wes
higheot for this character in rice fellovs implying greater
emount of variability. Since, number of pods per plant is
one qf the main yleld components the high genotypic
coefficient of vavriatlon is of immense practical wvalue in
aelecting high yielding verieties in sesernm. Gupta (1975)
observed high genotypic coefficient of variation for nucber
of capaules per plent whereas Shukls and Verma (1976) reported
low values.
. The genotypic variance was higher thon the environmental

varience for length of nod at both the locations. Munber
of locules pexr pod also. ghoved a similar trend. The genotyple
exd phenotypic coefficlents were comparitively higher for both
the charactors. Murugesea et al. (1979 &) houwever obgerved
that the genotypic end phenotypic cocefficients of variation
were very low for capoule lengbthe

Munber of secds par pod also ghoved a very high geno-
typic varionce in reletion to the environmental veriance ab
both the locations. EKrishnamurthy et al. (1960) also
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reported that the number of seeds por pod was tha least
affected by envircament. This character also recorded a
couparitively high genotypic end phenotypic coefficlents of
veriation at both locaﬁioné. Sawant (1971) also roported
similay results. The high variablility coupled with stable
naturse makgs this charaqter japortant in seleccting high
yielding varieties.

The -gemotypie variance wae higher than environnental
verience £or weight of thousand geeds at both the loecatione.
This character aleo recorded higher gemotypio snd phenotypic
coeffiolents of vawviation. The high variebility is of wvaelue
‘in gelection progrommes since it is also an importent
coniponent of seed yield. o

In respect of geed yiocld ab both ths locations, the
genotypic variance was higher then the environucntal varience.
In rice fallowg, the genotypic and phenodypic cocfficiente of
variation were elso high. In uplends aleo seed yield had
higher genotyplc and phenotyplo coefficlento of variation
then  the other charsctors. Sewant 1971) end Gupta and
Gupta (1977) also obtained similar resulis. The above rosulis
indicate that geed yleld is a highly varisble character not
influenced by the environuent.

Oil contendt sleo recorded higher genotyplic veriance
then the environmentel varimnce af both the locetiome. lHeace
the character is under strong genetic combrol. But Mazzenl
(1959 a) reported that seed olil aontént of oeven sesame
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cultivars was mo:'re influsnced by environuant than by inhsyrant
differences between cultivars. ?m.;; ahnraoi';er had comparitively
lover genotypic and ;ﬁmotyp’.o coafficients of varlation-
indiosting that this is & less varisble chavacter,

In géneral, all chﬁaotm except diya to flouering
and maturity, recorded higher genotypic veriancs than.
environmental varisnce, Humber of pods per plsnt had the
higheet genotypio and phenotyple cosfficlents of variation
in rice fallows whereae number of poda per axil recorded the
highest value in uplends. Days %0 flowering recoxded bhe
lovast genotyplo and phenotypic coeffloiemts of varlatiom,,
in rice fallows vhkereas in uplania, gmotypic coefficient of
variation was lowest for.deys to flowaring and phenotyple
cosfliclent of varietion was lowest for days to maturdiiy.

High genotyvlie varisnce indicates that the characters
are genetically conbtrolled and hance highly heriiteble. Such
characters especially yleld components like nunbeyr of pode
par plent, number Of gseds per pod end seed welight are
inmportant in selecting high ylelding varisties. Thess '
conponent;s also reocorded high ganotyplo and phenotypie
coefficiants of varistion at both locations. IHence, they
cen bg relied upan for Improvement of yleld through selection.
'The rmltiloculed varieties whlch produced larger sunber of -
seede per pod with higher ased weight were found to be high
yielders. Such varieties can be sglected Lor inproving the
yield potential. in scesanum.
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Coxrelations
Seed yield in yice fallows had aignificant positive

_genotyple end phenotyple correlationd with number of days to
naturity, helght of pleats, mwmber of pods per plant, length
of pod, welght of thousand seceds and- oll content. In uplends,
however eeeé yield hzd eignificent positive genobyplc corre=
lation with mmber of seeis per pod only. With days o
naturityy length of pod, number of locules per ped, welght of
tlioﬁsa.nﬂ pceds and oll content, the genoityple correlations
ware poslitive but non=-significant. Thug seed yileld wes
positively correlated vith most of the characters including
its compments significantly in rice fallows but non-signi-
ficantly in uplendse. Bignificant correlations of seed yield
with other charscters have been reporicd by meny workers such
a8 Khidir and Osmen (1970), Osman end Fhidir (1974), Dixit
{1974, 1975), Bhukla ani Verma (1976), Gupbta end Gupte (1977),
Yadava eb al. (1980) snd Chausn and Chopde (1981). Seed yleld
wan roported $0 be negzatively correlated with duration upto
flowering, height of plents, length of pod snd weight of
thousend séeds by Naphade and XKolte (1974/1975), Dixit (1975)
end Chaufhery ot el. (1977). The resmlis tims generelly
indicate that seed yield increames with Incresse in duratlon,
helght,, number of pods per plont, length of pod, nuuber of
locules per pod, number of seeds per pod and weight of tho‘usand
seeds. At both locstions, the lete maturing miltiloculed
varieties which proﬁuceé pore number of pods per plant ond
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peeds pey pod were high ylelding. The decrease in yield with
increase m height of plants was however not significent.
Duration upto flowering in rice fallows hed positive
end significent genotypic correlation ﬁith the other characters.
In the uplanda, 1t hald significent positive genctyplo corre-
lation with helght of plenioc and pumber of pods per axil,
With weight of thousand seeds, length of pod, meed yield and
01l content its genotyple correlatioms wore aigniflcantly
negative. Osnen end Khidir (1974) reported high positive
correlation between seed yield end mumber of dayo to flowering.
Chenen end Chopde (1981) alao rccorded stirong paenobtyple and
genotypie correlations betueen sced yield pexr plent and number
of deys t0 50 per cent flowering. Duration upto maturliy
in rics fellous hod significent positive genotypio and pheno=
typic corrolations with hoight of plants, number of pods per
planﬁ. lengcth of pod, number of locules per ped, mber of
sceds per pod, seed yleld apd 04l contents In uplands, this
choraoter had posltive end significant genotyple correlation
with height of plaenis only. Osmern sad Khidir (1974) reported
that the nunber of days to maturlily anld seed yisld uere
pooditively correlated. At hoth locations, height of plents,
nunber 0f pods per plant, length of pcd, nunber of sccds pex
pod, welght of thousand seeds aufd seed yield were foumd to
insrcese with deya to meturity. Narayanen end Reddy (1962)
obaerved that early vaerlotlce were sucrter In height than
lote omes and they profuce s higher proportlon of reproductive
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parts. The late maturing miltiloculed varieties, in general
geve higher peed yields. Oil content was also found to
increese with inoresse in maturity pertod in rice f£allows.
Helght of plento in rice fallows had significant
positive genotypic end phenotyple correlations with days to
naturity, mumber of pods per plant, length of pod, nmmber of
gecds per pod, Soed yield and oll comtent. With doys to
flowering the genobypic cnrzjelation alome wes pusiﬂve and
eignificant. In uplsnde, it had Poaiﬁive olgnificant
genotyplc corralatione with deys to flowering and dgys to
maturity. With length of pod, number of locules per pod and
cll content, the genotypic coyrelations wexre significantly
negative, Posltive correlation bebueen seed yleld and
helght of plents was reported by Dabrel (1967), Fhidir and
Ogen (1970), Cheudhary et el. (1977), Kesushal et al. (1974),
Parvcmasiven end Presed (1980), Chaven end Chopde (1981) and
Delgndo and Yermanos (1975). On the other hsnd Ekhote and
Tayyab (1974), Nephade and Kolte (1974/1975) and Dixit (1975)
roported _negat.ive correlation between seed yleld smid plent
holght, Hurogesen et a2l. (9972 b) also reported nogative
phenotypice correlation of mced yield with helght abt which
firvst capsule is formed. In rice fallows, ssed yleld
inoreased with inorvesse in plent height. A similer trend
was observed with number of pods per plent also. In vice
£allows, the oil contend increased with increase in plant
helght yherecas in uplende the asgociaticn was found %o be
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the raverse. _ .

Hunbey of pods per plent in rice fallows hald
pipgnificant positive gemotyplc and phenotyple correlations
ulth daya t0 maturity, helght of plante and seed yield. UWith
deye to flowering, length of pod, welght of thousmmd sceds
end oil content, the gemotypic com:’elatlons gline were
poeitive and eignificont. In uplands, this charceter had
gignificent positive genotypic cur:;’;-elatlon with number of pods
per axlil. With lemgth of pod, nurber 0f locules per pod,
number of ceeds per pod end oll acntent, the genotyplc
correlations wore negative and significant. HNumber of pods .
per plent was ildentified as the major component of yiold by
Erigtmomrthy et al, (1960), Khidir and Ogman (1970), Dixzit
(1974, 1975), Ektbote and Tayyab (1974), Naphade snd Kolte
(1974/1975), Gupto end Gupta (1977), Yadava et al. (1980)
and Ral et al. (1981). Delgado end Yermonos (1975) reported .
that seed yield per unii area was positively correlated with
mzber of capsules per plent. In xice fallows, seed yleld
increased slgnificantly with increage in the number of pods
per plant.

The genobyplc end phenotypie correlations of length
of ped with days to 'maturi.ty, height of plants, nunber of
locules per pod, number of sceds per pod, seed yield apd oil
content were poslitive and significent in rleo fallows. UWith
deys to flovering and number of pods per plent, tho genotyplie
correlations alone were positive and plgnificont. In uplande,
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length of pod hed significsny positive gemotyploc end
rhenobtypie correlations with welght of thoussnd sesds end

oil content. Uith mmber of seede per pod, the genotypic
correlation alone uas significently poei.tl.vefﬂ. With deys to
flovering, helght of plants end number of pods pey plant,

it had elgnifioent negative genotypic correlations. Fositive
correlations betwaen sced yield end pod lensth were cbserved
by Ehafnls et al. (1970), Khidir and Ommen (1970), Debral
end Holker (1971), Fxbote end Tayyeb (1974), Gupta and Cupta
(1977) end Chausn and Chopde (1981). KRumber of seeds per pod
and consequently meed yield were found to.incresse with
inereasse in the length of pod at both locations.

Number of locules per pod hed signlficant positive
genotyple and phemotyple correlaticns. with deys to maturity,
length of pod end numbsr of seeds per pod in rice fallows.
with nunber of days t0 flowering the genotypic correlation
elone wes significant and positive. In uplends, it hed
significent positive gonotypic and rhenotypic .correlations,
with number of seeds per pod and oll content. ‘ith number
of pods per axil, the genotyplc snd phenotypic correlations
were significently negative., Uith helght snd number of pods
per plant the gemotyple correlatioms alone vers significantly
negative, A positive correlation between number of locules
por pod and seed yleld was reported by Muhsmasd et al. (1970 b).
Runbey of seeds per pod, seed yleld and oll content incressed
with increass in the number of loculea per pod. The
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multiloculed verleties gave higher yieclds thua the four
loculed vericbles. .

In rice fallous, number of sceds per pod had signie
ficont rositive genotypic end phenotypic correlations with
deye to meturity, hoighb of plants, length of pod, number of
locuies per pod end oil content. In uplondse it had signi-
Ploont pooitive gemotypic end phenotypic corvelations with
number of locules per poed and oil conteat. UWith length of
pod and peed yield t;he genotyplice correlations glome ware
"significent endt positive. With number of pods per plent, the
cenotyple correlation alome was negative and pignificant.
High positive correlation between seed yield and number of
seade per pod was reported by Rrismemuriby ot al. (1960),
Khidlr end Osmem (1970), Gupte end Gupte (1977) amd Solanki
and Peliwol (198%1). YNuhemmod et el. (1970 b) observed
coprrelation between seed yield per plant and nuzber of sceds
per locule. Wumber of sesds per pod norcesed with inorease
 in the length of pod end number of locwles. - Seed yield in
turn increased with incrcese in the xmmber; of ceeds per pod.

Welght of thousand sceds, in rice Zalloup had
significant positive gemobtypic emd phemotypie corrveletions
with geed yield end olil contant, Uith number of pods pep
plent the genotypie correlaticn elone was slgnificant end
positive. In uplonds, 4% hod slgnificant positlve genotypic
et phenotyple corvelations with length of pod srd oil
content. Posidive oignificent correlabticn betwaen seed _yleld
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and thounnni seed welght was reported by luhermad and Stephen
(1964), XKuidir and Omnsn (1970), Debral and Holker (1971),
EL N¥edl and Dazim (1974), Gupta and Gupta (1977) end Ysdava
et al, (1200), , S v " ‘ '

Poaltive gqnptyp;!.e and phenotypic correlatians of oll
content with most of the characters were cbserved in rice '
fallovas In uplands, oil content bad slgnificant end
positive genotypic end phenotyple correlations with length of
pod, number of losvles per pod, nunber of seeds pex pod and
weight of thousand secds. .In general, 0il conient increased
with increasc in length of pod, number of locules per pod
sni peed yleld at bothk locationa. The late meturing, multl-
loculed varieties which producsd lergzer number of-geeds and
high seed yleld have high 0i) content s2lso. Trzhan et gle.
(1975 a) veported that the oll percentage waa positively
and aignificantiy oorrelq.ted with secad lenglh, seed thlokneas
andi hundred seed welght end hence pesd welght was importent
for the improvement of oil in.sescme. The white sesded
verietics had inverisbly high oil content eb hoth Yus
loeationg. Similar results were reported by Foelhman and
Borthalur (1969) end Ei=Shemua and Al-Haessen (1973).

Thus, seed yield hail significant positive genotypic
| end phenotypie corroletions with most of the characters in
rice £allous whereas in uplends, 1% had sigeificant positive
geniotypic correlation with nunber of seeds per pod wmly.
Hence, increaze in szed yield could be obtained ‘through
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salection for mumber of seeds por pod irrespective of the
loeations, Hﬁaber of pods per plant in rice fallows increased
with helght of plente whercas in uplends, it increased with
the number of pods per axil., Number of seeds psr pod
incrapnsed with pumber of logules per pod ab both +he
locations. The muldiloculed varietles recorded a larger
number of sceds per pod. Seed yiold alsn inercased with
increase in sced weilght., 3So this can also be ecnei.dereﬂ as

an imnortant component of yiold.

Seed yield end it components:

The prinary components of seed yield in sessmom are
numbér of podis per plent, number of seeds per pod, end welght
of thousand sceds, The maltiloculed verieties in general
gave higher yleld per plant at both the lcoatlons than the
fonr loculed varlctles. Thip 1o malnly due to the larger
rnuber of sceds per pod. P.10=1 a multipoded varlety also
gave high yields, conalatently. at both locatlions.

P,28~2 in rice fallows end PI=56-35 in uplends besring
magimm munbar 0f pods gave very high geed ylelds. The
rultipoded vericty P.10-1 vhich gave the maximm yleld in
rice fellows also produced lorger number of pods. P.38~1
ond P.23=1 the high yielders in rice fellows and uplenda
rcapectively geve medium mumber of pods. These results
sndicate that yield is very mich influenced by number of pods
per plant,
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| P;%8=1 and P.23=1 the highest ylelders emong the
z:mltl.loaaléa varieties in rioe fallows and uplandg respectlvely
rroduced large number of seeds per pod. Lavger number of
Beeds per pod were profuced by P,10=1 also, the highoat yleldexr
in rics fallous. 51-914-1 having lover number of sssds par

pod produced low yielde at both the locations. A eignifioent
positive correlation wes observed betwean aagd yield end

numbey of seeds per pod. ,

The mexizum weight for thousend ceeds wes rscorded by
Pe10=1, which was high yielding at both the locaticns,

Pa38=1 wich geve high thousand sced welght in rice fellows
snd uplends geve high seed yield. In gemeral, the multli-
loculed varieties with high thoueend seed weight geve high
se=d ylelds also indicating that ssed yleld increases with
inoressa in thousand eeed weight-

The anawata of seed .v!.eld thus reveals thai the
character is highly influenced by its components and that
they have %6 be considered in inprwing yield, 7The rmltl-
loculed varietiea gave hi.gh yields pn.rticularly due to tue
larger mnber of seedn per pod and high thouswﬂ seed wolght.
80 these comyonents eve more important in selectian '
prom'ammes for mwma yield, OSeed yield ocan also be
inoreased mraugts meemb!.neti.m of the component characters
which have & besring o yum particularly the multiloculed
and multipoded chavacters. rm'ther. the high o4l content,.
asnd oarlmesa can a.lso ‘be recombined into such varieties.




SUMMARY



SUMHARY

Sepamm is an importent annual ollseed crop of India.
It 1o alno the nost luportant ennuel ollseed orop of Kerale,
grown in rice fellows during sumer snd uplands during rabi.
Lack of high yielding vorietles sulited to the different soil
typoo and geasoms i6 the main fsctor limiting the production
of pesgrum in the stete. Two improved varieties, Keyemiculam=1
end Kayemkulen=2 have slready been reléasado Varieties with
multipeded end multildeoculed condition have alresdy been
identified. The mulbtiloculed types wers found to give highey
yvields then tho others. A study wes undertaken 40 moke a
nore deteiled cvaluation of thess types so as t0 ldentify
gulteble verietien for both the locations. The genotype X
environment interacticn of thess types wvas estimoted and
thelr phenotyvie stabillty ascesped under the differant
seagonal conditions.

The field trials with 15 varietics were laid out in rice
follows Quring Januery to Aprll, 1982 at Koyamkulam gnd in
uplends during Angust t0 Decewmber, 1982 at Vellgyeni. A
random sample of ten plents per variety per replication was
teken for recording the observatione on duration upto flowering,
end maturity, height o£ plants, number of pode per axil and
per plant, length of pod, muber of locules per pod, rumber
of seeds per pod, welght of thoucend ssedis, sced yleld and

oll content. The cnslysis of vexdence for eech location ag
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well as the pooled englysis were dones. The variences and
coefficients of vapiation for cach character and for eech
location were estimated. Correlations between seed yield and
other choracters smd algo between the difforont chorasters
were worked oub.

The varictics d4id not differ significantly in Quraticn
upto flowering at either of the two locations. But they
showed highly significent difference emong themselves for
dursction upto meturity, length of pod, nurber of loculee per
Pod, number of meceds per pod, seed yiecld per plent, weight of
thousandl seeds and oil content. The variety No.42-1 produced
the maximm number of seeds per pod, abt both tﬁa locationa
enf was consistent. The miltiloouled verieties produced
larger mumber of eeeds pey pod end highor seed yield per plant
ab both locations. P.10~1 was high yielding end recorded the
maximm welght for thousand seeds eb both the locshicns. The
verieties P,i0=1 end P.38~1 :."ecog‘led the maximen oil content
in rice fallows and uplanis reopectively. The vearietieo
‘ghowed elgnificant difforence in height of plants end nunber
of pods per plent in rice fallows. P.10=1 waso consistent ab
both the lecotions with reépeot +0 nunber of podo per plant.
The varietles showed oignificont difference for number of
pods per axil in uplandis. THV=2 produceii the magxirun mmber
of pods per axll in uplenda, ' |

The vericty X location interasction wes highly signi-
ficant for chavacters such as days to maturity, height of
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plamts, muber of pods par axll, number of pode per plant,
numbor of locules per pod, seed yield per plont, weight of
thousand seeds and oil conbtent. Thle indicatos that the
varietias vary from locmtion 4o looaticn wiih respeot $0 theso
characters. The vevriety x location interacbion was 1ot
pignificant for chavacters liks déys 30 flowering, length of
pod end number of seeds per pod, indicating thal the verieties
do not vayy from ploce #0 plade vith reopoold te these
cheractors.

The genotyple, environnentel and rhenotyplo verioaces
vere low at both locations for deys to flowering, doye to
naturdty, number of pods per axil, lemgth of pod, number of
locules per pod, yield per plant ond thonsand cecd weight,

On the other hand, the variences were high for height of plant,
nucber of pods per pland, number of seeds per pod anfi oil
content, In rice fallows, number of pods per plant had the
highest genotypic and phenobypic coefficients of variation,
elosely followed by seed yield per plent, .num‘i;er of sceds per
pod end mumber of locules per pod. In uplands, mamber of pods
por oxil had the highest genotypic snd phenctyplc coefficients
of veriation. S

The gemotypioc and phenotypio cor:;élatim coeffiolenta -
of sced yield was significont gnd poslitive with all
chavecters exeept number of pods per exil in rice fellows.

In uplends, it hed significent positive genotypic corveletion
with number of seeda per pod. Humber of pods per plant had
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significant positive genotyplc and phenotyple correlatioms
with helight of plents in rice fallows, and with nunber of pode
per axil in uplands., MNhomber of seeds per ped showed m.@u.ﬁ-
cent vositive genobtyplc and phemotyple corrslations with
nutber of locules per pod at both the locations., The multi-
loouled varicties recorded higher number of seeds per pod.
011 content increased with increcse in length of pod and seed
yield a% both the loeations.

In genersl, the multiloculed varieties were higher
in seed yield, longer in Guration snd higher in 01l content
et both the locatiome. In rlce followe, varietios P.10-1,
P,58=1, P.25=1, P.26~1 end P.26-2 recorded high seed ylelds.
In uplands, P.23=1, PP-58-35, P,10~1, P«26~2 and Ho.42~1
rocorded high geed yields. ¥.10-1 was foumd %o be comsictent
abt both 'the lecaticné. 7he multliloculed variedies, P.38-1,
P, 28=2, Ifio.42~;1 end Pe23=1 profuced lovger munber of pods per
plent and secds per pod. Koyaslulan=1 ond Koyackulem=2, the
two reconmended vericties were low ylelding when compared %0
the multilocvled varietics.
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APPENDICES



Appendix=1. Analysis of varience for number of days to flowering.

1} Rice fallows (Sumner)

Sonrces of Degreco of Sum of Mean 'F' ratio
variation freedom aquares squares

Replicetions 1 0.1133 0.1133 0.27
Verieties 14 540375 0.4241 1.02
Error 14 5 .8008 0.4143

Total 29 11.8516

i) TUplends (Babi)

Sources of Degraoecs of Sunm of Hesn ‘T ratio.
veriation freedom squares squares

Replications 1 0.1250 0.1250 0.,0%
Vartetien 14 62,1953 - 4.,4425 1.18
Error 14 52,6640 3.7617

Total 29 114 .964%

111) Pooleds telghed mmelysis

Sources of Sum of sqﬁares
variation

Location 39,7825
Varieties 16.6198
Variety x Location 13.9278

Total

70,3301




‘Appendixra. Anglynis of variance for the number of days to
naturity.

i) Riee fallowse (Surmer)

Sources of 'Degrees of Sum of squares Mean equares 'F' ratio
variation freedon

Replications 1 0 0 0
Varisticn 14 165 .8700 11.8479 QO
Frror ' 14 0 0

Total 29 165 .8700

1i) Uplends (Rebi)

Sources of Degrees of “Sunm of squares Mesn squares ‘P ratio
variation freedon

Replicatione 1 ' 0 0 0
Varicties 14 74,6700 543336 OO% ¥
Brror 14 0 : 0

Total 25 74,6700

&

iii) Pooled

Sources of Degrees of Sum of egqueres Mean squarcs 'FY ratio
variation freedon

Locations 1 374 .5300 274.5300

Yarietics 14 T72.8000 5.2000 1.53
Variety =

Loeation 14 47.4700 33907 ag*‘
Pooled error 28 0 : 0

##3ionifleont at 1% level of probability



Append ix=3,

1) Rice fallows (Sumnmer)

Anplyals of variance for height of plants.

Sourcep of

‘P ratio

Degreen of Sum of squares Mean squares
variamian_ freadon
Replicationn 1 58,0000 58,0000 458
Varieties 14 2340 0609 167.1472 13.02%%
Frror 14 1792.6674 12.8346
Total 29 25TT.7473
11) Uplends (Rabi)
Sources of Degreen of Sum o2 squarea— lean sgquares ‘P! ratlo
variation freedon
Replieations 1 11250 1.1250 0,01
Varieties 14 2126,6849 151.8062 152
Error 14 1398.4376 99,0824
Total 29 3526 .2481

b

ili) Pooled: Weighted snglysis

Saurces of varistion

Sum of agquares

Locatlons
Variaties

Voariety x Locetion
Total

£60.1723
170.6146

32,9345
1063.7214 -

»Significont at 5% level of probability
#2353l ficant at 19 level 'of probability



Appendix=3 (contd)

iv) Pooled: Unweignted aenalysie

Sources of Degress of Swn of squares Mesn equavea ‘I ratio
variation freedon

Locations 1. 24265.014 24265 .0140

Varictien 14 1304 515 93.1756 1.40
Variety x

TLocation 14 028,571 - 50643265

Total 29 264984100




Appendix=-4. Anslysis of verience for the number of pods per axil.

1) Rice fallows (Summer)

Saurcen of Degreen of  Sun of Mean ‘P! ratio

variation Lreadon sguares gguores
‘Replications 1 0 ,001 1 0.0011 0.50
Verieties 14 0.0618 0.0044 2.08
Byror 14 0.0297 0.0021

Totel 29 0,0925

41) Uplemds (Rebl)

Souvces of  Degrees of Sum of Mean *F' ratio
veriatlen = freedon sQueres sauares

Replicaticne 1 0,0010 0.0010 0.03
Varicties 1 6.5353 0,4668 12.,16%*
Zxyor 14 05374 00384

Total 29 10728

iii) DTooled: Yelighted asnalyois

Sources of variation Sur of mmg

Locations | 137,505

Varieties : . 49.2329

Variety = Lioeation 15045451 n# \
Total ’ 336 + 1285

##*Significant at 1% level of probabllity



Appéndix=4. (Contd.)

iv) Pooleis Unwolghted enelysis.

Sources of Degreas of Sun of Mean, P! ratio
variation frecdon sguares sgueres

Locations 1 T.3622 1.3882

Varietien 14 1 17757 0.1258 1 517
Veriety x 14 1.5228 0.1083

Location ]

Tobtal 28 4;6867




Appendix-5, Anglyslo of variance for tho gunber of pods pepr plent.
1) Rice fallovs (Svmnmer)

Sources of Degrees 0f Bun of squares Meen squares ‘P rati;
veriation froedon -

Replicationg 1 . 4.2069 4.2059 Q.46
Varietien 14 1563,7846 111.6989 12.07*%
Epror 14 129.6751 9.2556

Total 29 1697.6577

Py ™ oy g

11) Uplands (Rabl)

Securces of B;greea\or Sum of sgusren Hean squarees 'P? ratig

variabions ¢freedﬁm |
Replications 1 4.7095 4.7695 0.05
Varietice 14 2424427353 173.1597 1.81
Brrox 14 1330,4843 95 6774

Totol 29 3768,4897

3ii) Pooled: Welghted anslysis

Sources of ﬁaria#ian Y Sunm 0of squares
Tocationn 100 ..8464
Voricties 142.3635
Variety = Locadticn 51.9%00%%
Total 295.1518

«eZimificant at 1% level of mwobability



Appendix=5, (Contd,)

iv) TFooledt Unweighted analysis

Sources of Dagrees of Sun of squares Meen aquaréé Cepe ratio
variation freedon

Locations 1 2047 0545 2647 .0345

Varioties 14 632.2320 45,1594 0.46
Varieties ‘
Locetion 14 1361 .8555 97.2754

Total 29 4641 .1220




Appendiz-b. Anoiyels of variance for the length of pod.
i) Rice fallous (Summer)

Sourccs of Degreco of Sun of | Meen *?" ratio

varistion froedon squares SGUBTes

Repllcation 1 0.,0001 0.000% Q.02
Yaeriectien 14 1.6126 ' 0.1152 27 16%%
BExrox 14 0.0595% 0.0042

i1i) Uplends (Rebi)

Sources of Degrees of Sum of Mean P pasio

varistion freedom BIUAres squares
Replioabions 1 0,0027 0,0027 0.05
Error 12 0.8221 . 0.0587

Totel | 29 349509

1i13) Pooledt Weighed enclysis

Sources of veriadion  Sum of sguares

Looaticns 3649342
Varieties . 420.5110
Varlety x Location ' 16,8389 |
Total 474 .2641

w#3ionificant at 19 level of probsbility

!



Appendiz=7. Anslyseis of verience for the mumber of locules per pod.

i) Rice fallows (Summer)

Souvces of Degrees of Sum of Yean ‘P! patio
variatica frocdon squares agquores

Error . 14 0.0879 0.0063

Total 29 31,3832

1i) TUplands (Rabl)

Sources of Degrees of Sum of Heem '?* patio
veriasion frecdon sguarss sguares
Replications 1 0.005% 0.0051 037 -
Variet“ies 14 %9.5281 2.823%4 202 ,80%%
Eyvor \ 14 0 01948 0.01 29

Total 29 39.7280

411) Pooled:

Sourees of Dogreeg of o of Hean ! ratig
variation freedon squAres sguares

Locations 1 0.0750 0.0750 :
Variebies 14 34,1680 2.4406 27.55%%
Varietll. .

Locati 14 1.2400 - 0,,0886 BaTTH¥*
Pooled error 28 026827 0.0101

w2Siemificent et 1% lovel of probebility




Appendix=-8. Anelysis of varience for the number of seeds por pod
i) IDice fallows (Summer)

~ Sources of

11.1084

begreea of Sun of Heen ‘P ratlo
variation fresdon squores squares :
Replications 1 59575 549375 084
Varieties 14 €659 .6225 618.5442 67 o144+
Ergor 14 993750 7.0982 |
Totel 29 8764 .9545 '
ii) Uplends (Bebi)

"égurees of Degrecs of Sue of Mean— P ratio
variation | Zreedonn sgueres oguares !
Replications 1 24,1675 21,1875 1.40
Varieties 14 9197. 1841 1656,9418 43 5%
Total 29 943040593 g

“111) Pooleds
Sources of Degreea of Sum of Mean . *r* pratio
veriations 7 freedon BgUAren sauaren
Locations 1 324 .4606 %24 4000
Varictics 14 8618,3972 | 629.8860  62.66%*
Voriety x R ’ '
Toeation 14 111.1387 749365 071
Pooled error 28 '311.0624

#5533 emificent at 19 level of probability



Appendix~9. Analysis of variance for seed yield per plent.

1) Riee £allows (Sumnor)

3845469

Sources of Degreces of Sunm of Mean ‘P! ratio
variation freedon sguares squavres '
Replications 1 0.0913 0.,0913 1.31
Varietico 14 20.0406 1.4315 20.,61»#
Error 14 0.9723 0.0694

Total 29 21,1041

i1) Uplends (Rsbl)

Sources of Degreeca of Sum of Mean ‘R ratig
variation freedon sguares gquares
Repliocstions 1 0.6006 0.6006 1.00
Varieties 14 295530 2.1109° F52%
Error 14 843933 0,5995

Total 29

£31) Pooled: Yelghed annlyeis

Sources of veristion

Sum of aquares'

Locatione

Varietiecs

Varicety z Location

Total

2637857

275 .2547
62.8065 ™~ *

601.8459

¥3imificent at 5% levd of probability
##3ienificant at 15 level of probabllity



Appendiz=9, (Con%d.)

iv) Pooled: TUnveighted snalyeis

7 ratio

Sources of Degroes of Sum of Hean

variation frecdon sguares gauares
Locatiens 1 441117 44,1117
Varieties 14 14.2938 '4.0210 1.36
Variely x

Ticosticn 14 10.5030 0.7502

Total 29 68,9055




Appendiz~i0., Anslysis of verience for weight of thousand seeds.

1) Ries fallows (Summer)

Sourcesn of Degrees of  Sum of Mean ‘P ratio
veriation freedon squares squaras

Replicaticns 1 0.0141 0.,0141 0.29
Verietlesn 14 %1402 0.2072 552%#
Expor 14 0.0779 0.0484 -

Toteld 29 ' 4.4522

1) Uplands (Rabi)

Socrees of  Degrees of  Sum of Mean P ratio
variation Lreedon squares squares

Replications 1 0.0060 0.0060 0.60
Yaricties 14 2.4046 0.1718 17.20%%
Erzor 14 0.1398 0.01G0

1315i) Pooled: Weighted anplyeis

Sources of variation

Sum of oquares

Locatione
Varicties

Variety x Location
Tobtal

1.3716

261.7196
56 ,0357%#

219.1269

#2SiemiPicent at 1% level of probability




Appendiz=10. (Contd.)

iv) Pooled: Unweighted snalyois

Sources of Degrees of ‘Sun of lean 7 ratio
veriation freecdon Squares squares

Locations 1 0 000‘68 0 .0068

Vericties 14 '2.2205 041580 2,07%
Tariety x

Location 14 0 08298 0.059%

Total 29 340574

*Sienificant at 4% level of probability



Appendlzx=11, Anslysis of verlance for oll contente. |

i) Rice fallowa (Summer)

Meen '™ ratio

Sources of Dogrees of Sum of

variation frecdom gquares BYIBYres
Replications 1 0.1367 0.1367 0.57
Verieties 14 227.4646 16.2475 G110 ¥
Erpor . 14 543596 0,2386

Total 29 2509413

ii) Uplande (Rabi)

Sources of Degress of Sum of Heen "P' retio
variation frecdon squares squares
Replications 1 0.187% 0.1875 0.44
Varietien 14 184.,0624 13.1473 30 08
Error 14 6.0000 044206

Total 29 190 .2498

i1i) Pooled:

Sourcea of Degress of Sum of Heon 'pe ratio
varistion frecdom Bguaves sguares

Yocations 1 1903.0400 193.0400

vﬂ;‘ieti s 14 178 17405 i2 |7670 6 .52’“‘
Variety =x

Lomtion 14 26 09475 1 09275 5 077*‘
Pooled error 28 09,3398 0.3336

i i -

+¥5 gnificant at 19 level of probability
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ABSTRACT

A detalled evaluation of the preﬂ;:ctim potential of 5
mltipodgd end mﬂtiléouled types and varietico avalilable at
the Department of Plent Breedlng, College of Agriculture,
Vellgyani, was undertsken to solect sulteble verieties for the
sunner rice fellows end yebl uplende. The study also simed
at the estination of genotype 2 environmeat Interacticn,
the phenotypic otability of tixe‘se varieties and the correlas-
tionp of different\ characters ipncluling ceed yleld. Ths
field trigle wei*e 1laid out et two 1ooati.ons Viz., summer rice
£allous ab Kayankulmn and rabi uplends at Vellayanl. |

The analys!.s of variance Ln recspect of each eharaater
for each 1oca.t1m, as well es fozr both the locations together
way done. Thera wag no sigmiﬂomt differance betwem the
vericties for mubesr of days %o flowering, at both ths
locé.tioné, But they diﬁereﬂ eignificently for dgye to
neturity, length of pod, mmber of locules par pod, nunber
of seeds per pod, Beed yiald per plant, weight of thousand
scods and 0il content. There wes significant difference for
height of plente and mumber of peds per plant in rice fallows
end for pumbey of pods per axil in uplanda.

| The veriety x loceticn Interaction was highly
significont for doys to meturity, height of plants, aumber
of pods per axil, number of pods per plant, number of
locules per pod, sced yleld per plent, welght of thousond



sadis sud o1l content. On the contrary, the interaction ves
not significant for days to fiowering, length of pod end
nunber of sesds per pod. Theres were significant varietal
dlfferances for number of locules per pod, mumber of meeds
per pod, welght of thousend sseds snd oil cnntmtjlmnpootzv-.
of the location.

Height of plants, pumbar of pods per plant snd number
of seeds per pod, hed very high gaotyplo, pheaotypic and
enviranzental verisnoss st both the locations, 011l content
also had high varisnces. Ia rice fallows, nuombexr of pods per
plant kad the highest genotyplo and phenotypis coefficlents
of variaticn, closely followed by sesed yield per plent,
mmber of secds per pod end nuaber of locules per pod, Ia
uplande, nunber of pods per axil had the highest genotyplce
and phenotyplo coefficients of veriation. This was closely
followad by nmumber of seeds per pod, muuber of loculss per
pod end seed yield in respect of genotypic coefficient of
variation and by nugber of pods per axil, number of pods
per plant, number of seads per pod end geed yleld ‘m respect
of phenotypic coeffloient of variation.

The genotypic snd phenotypic correlation cosffiolenys
Lor auq'yi.em in rice fallows were positive with all
charactera exoept number of pods per exil. In uplande, it
had signifiommt gemotyplo corrslation wiih aumber of seede
~ per pod. The correlations between other charscters were also
estinated,

At



The multilocuvied varleties, in generel gave high seed

' yﬁ.eld and oll contemb. White seeded varieties had higher oil
content then the brown or black sesded cnes., The multiloouled
verieties uére late maturing when compared $o0 the malbtipoded
varieties. T.10~% woe consletent with high seed yleld at
both locations, The other importent high yielding varleties
were Fo3C=1, Pu23~1, P,28-1 and P,28=2 in oumer rice fallow
ard P.2%1, Pl=58=95, P,28=2 snd No.42=1 3n rabl uplanlds.
P.10-1, F.23~1 erd P,26=2 were high yielding in rice fallows
as wvell ag in uplends, which mgkes them sultable for both

the locations. ' |



