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irn'RODUCTION

The productof fpcd, to bs consuinQd either as

grain or oil, is the problem of maoo? camera throughout

all of South and South East Asia* Ifith the rapidly Q::^and-

iriS populations in this area of the world, the food supply.^

already grossly inadequate, needs to be expsoided greatly

in the years ahead, While increases in productivity have

be^R quite sg^ctaculax'^ in respect Of erops like paddy and

Wheat* no such breakthrou^ has been discernible in oil

seeds and pulses The gap beti^een indigenous production .

Df edible oils and its demand is continuously iner^asing#

Aa againsst the iaport of 27000 tonnes of edible oil worth

Of Rupees 15 crores in 1975-*76., the imporb during 1933-*84

shot up to 16*34 lakh tomes valued at about Rupees 1319

crores. It marks a whopping eighty fold increase in the

import bill of edible oils in a period of ;)ust .eight years,

> i'he National Oilseeds Development Project (NODP) is being

implemented in 180 selected districts which have been

identified after taking into account their ccsitribution

to oilseeds production as well as the potential for future

developoant* The KODP. is to be given highest priority as

it is a key pro^raimie' aiE^d at achieving .self suffidiency

in the production of oilseeds. It is also a part of the

twenty point programme and is also the main prograroine of
>

the Oil Technology Mission set up rece^^ly by the Govern

ment of India*
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One. of the main approaclias adopted to Most oil

production has been the imprcwement programnaes' of oil seed

crapo,, especially annuals.' In this cositext*

(AracMs bTO.Qgeae) has reeeived considerable itnpetus tor

developioent i Notable v^ork is currently being carried out

in linseed (Linum usitatissitnuni.). rape and mustard (Brassica

sp.)f sesame (Sesamum indicum) and castor (Ricinus communia).

Of these# sesaire is the most important annual oilseed crop

as far as Kerala is concerned.

Sesame, alBo called *til» or *gingelly« is one of

the oldest cultivated oilseed crop and finds mention in i

the Rig and Yajur Vedic Scriptures, The origin of sesaae;

is variously reported from S^utherii Mrica to Centaral Asia,

but the diversity of vjil^ species grs^'iii^ in Africa* would

tend to favour its origin in that location, India is the

w'orld^s maoor producer of sesame v?ith a third of the vjarld 's

acreage and appro^imtely a quarter of total global produc-^

tlon. In India|. sesaEie is cultivated in about 22,42 lalth

hectares-^-lith an ©mual production of about 4*93. lal;h

tonnes, with Kajasthan standing fii^. In'Kerala# sesatae

occupies an saroa of 0^144' lakh hectares v/ith ^ annual

production of 0,035 lal-ch tonnes,, of which the {aaximum con-^

tribution is froni Alleppey district (^on, 198?)»
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Sesame belongs to the .genus Seaaaum of

Pedaliaceae faolilF* tten tMrty si?? ^ecies hme- •;

been .describecl^ in the gems Sesantom.- In addition to tbe •

<5ulti-»/ateci SeaamiB indi.euta^ ts^O wild spqpies' vlg.*!

Bpas'&i'atura md Sesasum XaolBiatmB- ere also found .

in ladia^ Morlmga et alii (1929) f it^b x^potteB^ the

cM^ouosam ausaber cultivated sesam© as,. 2n^2^». Sesan^,

s.©0.ds are vevf tjuiii'iti've. containing upto Spii ©il an^

protein., with m mmepWomM^ Mb^ of !%tM'^iaine ,:

(3.«4?l) (Dixit#, I9?8)a it ia; rlcfa- Xn Calcto Cafeiiut 1?0| •

Pli0S:phD3?us- (0.,#.??6) and: lacks ¥ltaain A.,„ mast us.eful „•

proj>e,3?t'7 sjf se'sase oil is ite high .stability hmms'& of' ;

tfae pres,ence Qf pdwerfiil antioscia'^ts v;M.cii piwenta

i^nol^ity# antl03%S.<3ant spiergistie, pi?ppertieg' are'

pf.o'Vid.ed fey Saaamolia {0.»,5 to Oi.5?0 smd SeBarain (0^5 to 1%)

preseint in ttie pil et al«,.-s 1964; Na^^r and

.Mehra, .1970),,:
II

ffc.e.baslc' gtudiea leading to i?l^t imprdveiaent in;;

seaasje is laeag^m^: oilseed crops» fpo® tiis hmedixig
' 1

¥iewTOi'iit are. ai" hst^rogenoug populatioBj, with different '

breeding |>olliis.ati.oa; -raQOhanisras.», Dialle.l ,brassing ia

an impD2:^.ant ,inaf)iftg system ©nijcfyisig uMyersal applie^tl.ojj

in plant brseditig# Tm pt^-^©nt investigatidn mm. m&ep-*' <

taken to. study th© ojomMnias .abilityj geae a0t.ioa and'



iietetosis ria A •basie tliB genetic,

phenomena tmdejr'iyiiig the' mod© of' it^eritajaoe of different

character's aiid the" sor^ting mt af elite paimts ^(3 supex^ior

QoiabiaationS' based' .on g:^^c»m &rd s.^o.a effects will pave.the

fsiiijdatim f c^' lauticlitng asiy plant •"brsediiig programme i.-
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REVIEW OF UTERiikTURE

In India, tha average prjsductivity of sesame

(Segamum indicumrL^ is very low and v?M1q eons^ldering the

genetio improvemerrb for ;9eed yield, conibiniag ability and

^ne action for yield components la'ogt be understood ^ There

is also scope for escploitation of hybrid vigour in this

crop* The studies conducted by various workers in thess:

fields in sesame are reviewed hei^»

2.1 Coabining ability

Gombining ability is the ability of a strain to

produce superior progeny upon hybridisation -with other

strains* Information on the nature of general and specific

combining ability i^ith respect to paj^nts and hybrids \^ill

facilitate the breeder to plan the breeding programme :

effectivelyt •

Veena et al« (1983) and iRathnaswamy (19S4) observed

that variances due to g*c,sL and Ssic*a were significant for

the characterj plant height* Sharma and Chauhan (1985)

in a set of 10 x 10 diallel, observed that in addition to

significant and variances* reciprocal effects

were also sigriifieant^ but general eorabining ability was

pronounced for this character* fhis is in line with the

findings of Murty (1975), Kotecha and Yeriaanos (1978),
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Shrivas and singb <3.981), Gupta (1981) and Fatteli et al,

(1982), On til©, contrary* riurty and Hashim (1974)^ Dora

and Kainaia (1987) and Krishnadoss et ai* (1987) reported

that ispesific Gocnbining ability was preaQinifiant for plant

ll0ight»

For days to flox'm-, PCotechsi and Yerroanos (1978)

observed that the v^iances due to g.c.a# s»G,a and reci

procal effects mre significant, but ^noral combining

ability was foimd to b? predominant. Similar results i-ievQ

also obtained by Murty (1975), Veena at al, (1983) and

Sharma and Gliatshan (1985), whereas, spscifi^' eocribining

ability was repprtod to ba high by Murty and Hashim (1974)*

GGdawat and Gupta ,(1985) axid Dora and Kemala (1987),

Studies uBdertaJien by Patteh et al. (1982)., Ghaudhsri

et al. (1984) and Sh^aa and Cliai^an (1985) revealed that

general ccxtfeining ability was higher fpr the character days

to mature# On the contrary, Dora and Karoala (1987) reixsrted

piredoniinant spQdific corabining Qbility for this charactor.

With respact to nianber o£ branehas per plants both

g.c.a and s.c^a varianqas -were significant according to

Rathnasv/amy (1984).« Shax^na and iC^hauhan Cl985) also reported

significant g,.c,a, s,c#a and reciprocal variancos for tiiis

character, but general eombining ability was foimd to bo

predcsninant# Similar results W3:c^ also obtained by Murty



(1973) and Gupta (1931)* On the cantrapy* specific com

bining at)i3J.ty was observed to he pranoynded by Itety and

Hashim (I974) j Shrivas and Singh (1981) ^ Fatteh et al.

(1982), Veena et al* (1983) and Dora and Kamala (19S7).

Significant ifariancog for ,g.,c*a and StC.a \T?ere ::

noticed by Veena et al* (19S3) for capsiile number per

plant* Sharma and Chauhan (1985) observed that although

the variances due to g*c,a, s,c*a and jf^ciprocai effects

. were significant for this character, general combining

ability pronounced * The works of Kotecha and tenaanos

(1978), Gupta (1981), Fatteh et al. (198(2) and Rathiia^amy

(1984) also re^vealed pronounced general combining ability

for capsule number per plant, whereas, specific combining

ability was reported to be predominant for this character

by Murty and Hashim, (1974), Shrivas ^nd Singh (1981), Bora

^nd Karaala (19B7) and Krishnadoss et al. (1987) •

>
Rathnast^amy (i984) obserifed that for length of th$

capsule, although the variances due to g*Csa and s»c#a

were si^ificant,,: general combiiaing ability was predominant,

This v7as in line with the results, obtained by Kotecha and

Teymanos (1973) and Fatteh et al* (19@2) * On tb© con

trary, Dora and Eajaala (1987) r)^ported that specific coa^

bining ability was msre important for this character*
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Studies on combining ability in sesame by Fatteli

et al«. (1982) revealed that for number of seeds per capsule,

general combining ability was pi'^dominant» But contradic

tory to this, Chavan et al. (1981), Veena et al» (l983)f :

Ch&idhari et al., (Igs^Os Shiyaprakash (1936) and Ds>ra and

I Kamala (1987) i^poi^ed that specific csorabinirig'ability was

pronQunced for this, character.

Combining ability, studies by Yeena at al. (1935)

and Shama and Chauhan (1985) rsjvealed significant g*c.a

and. s*.c#a variances but general combining ability was found

to be predoniinant I f or 1000 .seed weight, Dislt (1S^S) in

a five parental diallel also observed similar results arid

indicated that the Variety Kanpur Local was the best general

combiner for test weight and Kaiipur Local x T 4 and Jhansi

Local X Kanpur Local were the best combinations for this

• character# On the ecmtrar'y#: (. T-lurty • (1975) and Dora
• '

•> and Karaala (1987) imported that specific combining ability

•«as pronounced for iOOO seed weighbi

Sharma and Ghauhah (1935) imported that f or the

character oil content^ the variEmces due to g.c.a, s^c.a

and reciprocal effects were sigi'iifleant but genciral coe^^ '

bining ability was predominantThe worlcs of r^t^y (1975),

Fatteh et al# (1982), Veena et al* (1985), Chaudhari et aly

^ (1984) and Dora emd Kamala (1937) revealed that specific



eombining ability was moire important for this character.

. The most important charactsri sfeed yield,., according

to Veena et al* (1933) "was characterised by significance

of both g.c.a and s>c*a variances# but general combining

ability was reported to be predoiainant • The v/orks of

Koteoha and Yermanos (1978), Gupta (1981) aid Elathna$wamy

(l9S^t) confirtaad the impo^ance of g*0.a f or yield i On the

eontrary, specific combining ability was observed to be

pronounced for this characterj by the works of Murty (1975),

Slirivas and Singh (19S1), Shama and Chauhan (1985) ^
,1

^ Krishnadoss et al* (1987) and Kiwaar afld Sreerangasi-Jaiay

(1987). Heddy et al# (19S4) revealed that high perfor-^

mance for aeed and oil yields were determined either by
I

positive g*c«a of one or both the parents# A combination

of positive g^CfS as well as s«c»a also detemiried high

F.J yield s,

•>

>

2i2» Gene action

The developsient of a plant breeding strategy hinges

aainly on the support provided by genetic inforaation on

the inheritance and behaviour of laa^or quantitative charac

ters« . Revie\^ of the studies on gene action in aegame is '

piresented here, characteri'/is©*
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heigilt

Plant height was observed to influenced by the

action of additive gene effects 1975; Koteciia and

Yemanost 1978; Fatteh et alv# 19^5 Veena et al« , 1983;

Ratbiiaswaray, 19S4)«

Chav^ et al* (1931), Stoivas. and Sln^ (1931),

Chaudhari et al. (1984) and Dora and femala (1937) opined

that non-additive gene effects controlled plant height,
•f;

Similar results were also obtained by Sharma and Chauhan

(1985)'; Goda\?at and Gupta (1985) and Shivaprakash (1986)*

Pays, to flower

Diallel analysis by Murty and Hashim (197^) revealed

that significant aatemal effects occurred for days, to

flov^ering> along with partial daciinanGe, Studies by Dis:it

(1976) indicated that both additive aiid non-^additive genS;

effects were important for tMs csharaeterj,

Additive gene effects found to ccntrol days to

flowering as shorn by higher estimates of g:«c*a (Wurty, 1975|

Fatteh et ali.# 19825 Chaudhari et alj,, 19840.

High s*c»a Variance estiDiates indioated that this

character was under the action of nott-*additive gene effects

(Godavmt and Gupta, 1985; Shartaa and €hauMn>: 1985) • Dora
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iind Kaia^la (1987) that^^ditive iC additive type

of epistasls o^trolled this chamctefr* '•

'' ' i

Days to. mature

Higher* ©stimgites of g»:c*a vax^aaoe than varitoce

tGT 4ays to mature shcs^ed that it v^as mder additive genib

control CFatt^h at 1-982f Chauahaii- et j 1;9^),.

Studies by Shame and C.h£iTjian (1985) i^vealed that;

••>; ,: the inherltanoe of this charaotex? was pi^doainaritly goveroed

fey additive and .additl:^re X additive epistati..© eoapoaents of

;• genetiG'iirariahee* Boya Kaaala (1987) opiaed' ;

that this character tf^as mder noii'^additive geaic cQ3:irl:rol»'

Mumtaer of byanehea plant •

|l

In a compete dialleX ci^tss, Mutijy and Has.hira (1974)

Bh&md that si^lficant additii/si and doaiii^ca, variance ;!

>> occurred for nmSi^t' c?f teanel^Js s>sr plant:,-

1' Studies coadueted by Murtiy (1975)5 Rati-maawaray (I98^i-)

and Ci^di'^mony md Uayar (1985) x^vealed that g«g»a v&sdmcQ

• was |>red'Qiai.nar]^ fof» this qhamoter suggesting *the impGrtahce

of additive gene effects*
a

•: HQn,<-additive gene' effects:, were- fo.iiid to- 'eontroi th0

aumfoer- of b3:^chea. (Dixit j 1976? Sh^ivas and Sitighj. I9SI5:.:
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Fatteh et al,.>s 1982; Veena et al»,, 1983; Chatidhaf^i et al#.^

; 1984} Shama ard Chmhm, 1985? Shivaprakashi, 1985; Dora,

; and Katoala# 1987 ) #
I , . ,

,i . 1 •

I• Nunitaei* of cat>sules per* Bll^t
1.1

•! . , •

fJor-fcy and Hashiia (197^^) oMervtd tlaat the character

1 nuiaber of capsules per, plmt conditioned fey tjoth addi-

;; tive and nm-^additive ^netio variances.
'' . , ' '

^ : ;i ikSditivQ gens effects we:rs found to ccsitrol oapsuie

I; mirafoer (Kotecha aiid Iferc^Qs,. l978j ^^ai^dhanaci et al,^

I9SI5 Fatteh et al, ,. 1982; Veena et aX. ,, 1983§ Hatlmas-v/amy,
i

'; 19S4| ,cii^aramony and Ifeyar-# .1985).
t,

!

; finals by and Singh, (19B1), Chavan et al#
,i

(1981)* Ci^diis;^ et al. (19S^)|' Godawat Gupta (1935),

i Sha^ma and Chauhan (1985)# Shivaprakagh (1986) and Hois^ .
and K^ala (1987) olsseived tl^ie jprepondes^ce of noa^additive

'! ' ••
gen^e isffects in cc^troiaing capsule nmibeiE'*

I

I •

,, . Gat33«ie. length

j

•TM 'inheritanca of oapsule length ms i^porced ta be

wide2? additive genie cantrol (Kotecha and Yemanoa j 1978|
ii • '

'i Fatteh et al«..f 19S2j Rathna^aay# 1984).^ On- the contraj:^,

r Dora and Katnaia (1987) olbserved that aon^'additive gene

V, • effects were important, for» capsiale lengths-



>•

Muniber of seeds per catasule

Jaiiardhanam et (1981) reported that both additive

and nori'-additive gene effects governed tho eharacter seed

number per oapsuie.»

High g.c,*a variance estisates obtained by Fatten

et ^1, (1932) for this character indieated that it was

•under additive genie ooatroli,,

Trials by Veeua et al» (1983)9 Chavan et al» (1961),

Ch9.U!ahari et al«. (1984) , Shtvaprakash (1^;^) and Dora and

Karaala (1937) shcr^ed that aon-^additive gene effects v/ere

f omd to control nuafeer of seeds par capsule,

W.eirtht of, 10OP seeds

A higher magnitude of g,c»a variance showed the

preponder^aiee of: additive gene effects governing 1000 seed

v^eight (DiKit, 1976; FattO'h et al*s 19S2) ,:

Combining ability, analysis by Sharma and Chauhan

(1985) i^vealed that th^ inheritance of 1000 seed weight

was pred ominatitly governed by additive and additive X

additive epistatic componeiits of genetic variance*

¥eena-et al» (1983) , Chaudhari et al* (1964) and

Dora and Kamala (1987) reported that jion-additive gene

effects exerted ccsntrol over 1000 seed v/eight ♦
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Oil eontent

Ctiip (I959.) in s-fcudies on segregating progenies of

a cross indicated ttet additive and aQR-»adc3itive gone

effects were impcsrtant* This \^as al3© sho^-m by Sharma.

and Cha-uban (1985 ) and Redder, et al.,, (1986)®

Kfan-ad<3itive gene effsets X'tere foitftd to fes pradomi-^

nant f or oil CQnteiit iriheritaEicsj (Muptys 1975| Fatteh et ial»»

1982; Veem et al#j, 1963; ChaudMri et al,.# 1984| Chmdramoy

and Mayar,. 1985; Com and Kair^S^i, 19S?' )».

Seed yield

This Impo'ttrnxt charaqtex* was obser^/ed to be ifkflueaced

by both additive and non-additive gene effects (Dixit, 1.976|

.Chavaii et al,,,.. IgST; snarma and Chmjhm,. .19S3) »:'

CoiaMiiiiig ability ^udiea by Fstteh et al* (1982)

revealed a hX.^hef est^-aate of gi,c»a tbjan 0*,c»a vari^ee

fot this charaotsr suggesting -the pt*edorainance of additive

gene effects..

Non-^additive gene effects v/ere fomd to of

importanoe in the contpol of yl&M (Murty« I975j Kotecha

and Yerssanosj 19785 ^ihriyas Singh,. 1981; Veena et al>,.

1983; Chaudhari et ali,,, 1984? EBitimamB-mys 1^s Godavrnt

and Gupta, .1985; Reddy et al*, 1986; Dora md Kainala.j 19^)«
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2*3 Heterosia , . •

Exploitation o£ hybrid viigour in aeonomic crop plants

is by far the oKJSt .in^rtant application of. the- seience of

^natics to agricultmrs%, Pal <1945) pioneered studies on

heterosis for yield and oth^r tr.alts in .sessii\e*,

S'lant

Pal (1945) observed that ibhore was ,no hybrid vigour

with reopect to height An most of tha hybricis from different

sesaine cros£3es« H'jrty 11975) rejported that £©r plant he.igbt.,

the overall hat^i^osis percent was .low and ranged fnom 4^6$

tQ 8«,ei percent.- high eagres of heterosis for this

eh^acter was reporte<3 by Biacit Cl'^76) ana Tyagi and Singh.

(1981),

Hete^osis datermih©d as the arrourst by t-ihioh the

hybrid mean exceeded its higher parent was £oim<3 to r^ge

from 23.20 to 12«-$0 percent (Koteeha mid Yemanos* 3.B78)s >•

S..,S7 percent (Shrivas ahd SXn^» 1981 )j 7.4 percent CChavah ^

©t &X»B 1982) s S»85 to 16.42 percent (Paramas-ivan et al.,

1982) and 26.81 peraent (aiaimia and Chaishan, 1993),

Hetsrosis studies by Ghauclhari et si. (1919) aho^d

that none of the hybrids,, gave- significant inqroase in height

over their respecti-y© xnid anS batter parental values. Only

on© hybrid shomd hgsterosis to the extent o£' 25* 61 percant"
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over the mid-parent. The magnitude o£ hetarosis over mid-

parent was 9»26 percent (shrivaa and Singh, 1981) .and ranged

from 0.06 to 24.91 percent CRathnaswamy, 1984)•

Gupta (19B0) reported the highest value of 10.79 per

cent hQterosis in the cross Til Black X Shahabaa, for this

character.

Days to floxver

Ditjcit (1976) studied haterosis in six developed

from six strains of sesame and reported a high degree of

heterosis for the character days to flower* Kotecha and

Yennanos (1978) from an eight parent diallel cross# observed

that heterosis over the inaan of the superior parent ranged

froTfl —2.00 to 34.00 percent for this Character.

Studies on heterosis in six hybrids of sesame by

Srivastava and Prakash (1977) re^iTealed that ntarfcfer of days

to first flovjering and duration of tlie flowering period

less than the parental average,

Shanaa and Ghauhan (1983) reported negative heterosis

for days to flower# a desirable character upto the maximiaij

of —19.63 percent in N-il28 X SH 62*

Days to mature

The heterosis studies by Pal (1945) for the character
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Haterosis studies hj Sri^rastava and l^rakash, (1977 >

revealed that Sie fron 78/67 3C Magpuf 128 had tha highast

heterosis for ntsnbsi- of branehesj per plants

The raagi^itiad© of heterosi.s micVparontai valuo

was reported to ha 80»95 percent (Ghaii^iari et al., 1979),

frcgn ~27^84 to 22#33 percent (Girotaii 1980)# 47.68 percent

(Sl-nrivas md Singh^ 1981) and £rora -.17..65 to 63*64 percent

(Rathnasi^amy, 1984) . Bora and Kamala (1986) reported that

tha heterosis owr the mid«parent^ vaiuQ was the irsDst

proaoynsGd and lieterot^ltiosis vjbb- positive and sigMfiaant*

The ranga of heterosis over better parental value was shorn

to be fr<^ -.23.73 to 21,15 percent (Gupta^ 1.980) and 36.34

percent (shrivas and Singh*, 1981)».

Numt^r of capsules par plant

According to Pal {1945), hybrid vigour was not mani

fested fca: caps:ule' aumhsr par plant in sesajite.

Studies, on heterosis by srivastaVa amd sipgh (1968)

revealed that for this eh.aract©r:j, heterosis wm displayed

over better parent. High degree of heterosis for this

character xfas also" aoticea by Sajrathe Dabrai (1969),

Oixit (1976)., Tyagi and Sin?^ (15^81)« Appatoai and

Krishnaswasiy (1984)* Godawat and Gupta (1985) 'and Itora and

Kaifnala (1986).
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Heterosis as determined by the hybrid deviation

from mid parental value, was found to be 43,24 percent

(Sriyastava and Prakash* l9?7)r %91 percent (Chaudhari et ^1,,

'̂ 979) t from 31.73 to 32^54 peroent (Gupta^ l9SQ)j 19>34 per«

cent (Shrivas and Singh,, 1981) and from -0*64 to 45,57 pGr-

cent (Hathnaaivamy, 19^). Dora and Karoala (1986) reported

that lieterosis over mid parental value was the raDst pronDimced

for this cha3mcter#

Heterosis over tlie better pareirtal value vias seen

to be 25»75 percent (Srivastava and Pralsash,, 1977)9 18,52

percent (Shrivas and Singhi 1981)^ 41#23 percent (Paramaaivati

et 1,982) and to rasige ^28,80 to 122,60 percent,

(Koteeha and Yernaanos# 1978), for this charaGter,:

Analysis of the coEponents of heterosis by Chavan

St al^ (1982) revealed that the cross D,7,11,1 X Visubdar

ejthibitsd saxioiiim heterosis. over better parent for this

characters l^or capsule number, the higl:]^st value of hete*

rosis 'Was observed to Ise 146,32 percent (Shama and Chauhan,

1983) while I^irty (1975) reconned, a value of 16 percent,

Gapsule length

Studies by Srivastaya and Singh (1968) and Srivastava

and Pralcash (1977) observed heterDSis over better parent

f or capaule length.
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Het^rpsis Over better- -par^satal value- raiige<a froa

*25 *70 to IG46O percent (K^teclia atsd feinaajias#, 1973) aEid
i| •• - • ' '

from '-IS-^OO ta- 1'9.f2 percent wer aid parental value

. ' (Ratlmamamyi 1984).» " • , '

Tyaigl aai Siiagh (1981') repof^ed that, vlgow ma l^ss..
11

'; marked far this charaetef».i
,i

'1 , •

Huraber of seeds per cat)i3ule

.> i .Heterdsls was fQianci to hs less maipi^ed for the

character se©d niamber psr capsule, as reported hy Sarathe

I and Bafepal (I969) ap3 Tyagi md Siagh (1931)* Hm/dvor*

': Paraimsivan- et al«, (198S) reported an ±norea.3Q &£ 36A3 to

;! 45>.77 pendent over the superior pamnt for' this eiiaracter*.
1, ' • ' " '

i Tslals eosducted by Dora and Kaiaala (I9B6) 'revealed

that' lieterosls: over the 'lald parental value was •fBOst pronmmced

• for seed aumter per eapsuls*
4r-

Walght. of 1600 .seeds.

The vigQur ms Been to be less tsarted for the ah^acter

thous.aiid .seed ^•^eight (S.arathe an^ DabraX# 19691 $yagi

Singh^, 1,981)•. - Studies.- W Sriva.stava and Singh (196S) reveal^a

that th0 iOOO seed weight of the hybri<3 vms higher thaa the

,mld- parental weiglifc..*: • • '
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H^terosis mer superior parent %ms ioiind to.range

from 0,18 tb 50..66 percent (Paramasiivm et al»', 19S2).. 4

maiciffium heterosis of 20451 percent vms reported by Sbiama

and Gi^uban (1983)'for this eharacteri

Oil eaatent

Hyb.ri<|.'.vlgour vms fQuiad to be less a^rlsBd; for oil

GontGnt (Sarathe and I)al>:£^lj, 1969; 'Tyagi mid Siijgh# 19S1|

Reddy et .al^, 1986)«

Heterasis of 18#13 ta 44♦22 perQ^nt and- -14,SS to

14»03 peroeat (Shaxma and Ghaqhan, 1985) aiid 0*00 to 41,20

percent, and i3iOQ to 63w3Q perseat (Reddy et al*,. 1'9B6)

Vos reported oyer Bettes^ and odd pareatal yalues re^pect'l,-^

Seed yield

Pal (1945) reported that ao h3?^rid ylgour was niani*

fested for seed yield per plant in se.same*! Howeyeri, an

increased vigour vUth rega^^ to seed yield was reported , fey

Sarathe and Dabral (1969)# Hsterosis was Bho\m to be the

hi^iest for s.eed yteld.g vis* 33 percent by Murty (If??)..

The exotic lines -asfed mere fomd to be iielpeful in Impro

ving the seed yield« -Di:^t (1976) reported that the hest ^

hybrid yielded 77*39 percent more than its superior parent*
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Heterosis of the hybrid mo-n over its higher

parent raniged from --6.76 to 75 percent (Kotecha and Yemaaos,

1973)5 59*56 percent (Gupta,, 1930); 7#52 percent (Shrlvas

mid Singh, 19?ft); 0^20 to 19.91 percent (Faramasivan et al,,

19^)1 34#99 to SO *27 percent (Shainaa and Chaulian, 19B3)|

G#00 to 71*^0 percisnt (Reddy ct ai», 1986) and *64#91 to

()»56 percent (Krlshnadoas et al,.,, 19B7)*

Heterosis was olsserved to range from -2#.04 to 67.9^

percent for seed yield per. plant (Rathnas'v/amy, 1984),

Yhe deviatlsm of the mean over mid parental value

was found to be 116*78 percent (Chaudhari et al.,, 1979);,

69*86 percent (Gupta» 1980); 15.22 percent (Shrtvas and

Singh, 1981); from •^16.76 to 105*70 percent (Shartaa and

Chauhan, 1983); 23»4q to 113 percent (Reddy et al*, I986)

£md **47.13 to 174,.47 percent (Krislmadoss et al«, 1987).



^ MATERIALS AND METHODS



MateriaM

f]i$ esipsriaeritai materiai eonsistei o£ 'ImQnty tlirae

varieties of s^aam© (SeeaiBiir^ indicum L^ ) coHeeted fro.m

the- gerraplas® assembled at the College of Agriculture,.

Vella.3ranl ana Goimbatore* fhes© -warieties showeS
N

sueli varisbtiity in tlieir sjorpholdgical .chamcte]?s and

yield. mm source of these varieties are given

inTafele. 1:,.

• SlK distinct sesanie varieties varying pliono-.

typlG -esipression vjere selocted l)ase<3 m their general p'©r-

foraance and yieia ami usea as' parents for tlie hybridisaf?'

tion programiss* Tha perforaance ot the selected varieties

are given In table 2* The si% parents and the fif-been

hybrids attained fey orossitig theia in all pdssiblo combina-

tioas, vjltiioiat reeipro^alsmm used for tbs pre-sait stiid'y

and are ®nutaerat@ia,

Ij* Tr^atnsaat No#. KaosQ: ot ¥ai?iety/Gross
1

AC¥^.i

il

2,. ^2
3, T3 IC»2S4

—V
4* ^4 ,„ S,8
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SI,
No*

Treatmerrfc Name of Variety/Cross

5« " % VS.27

6. % ^ K..1

7» ' ACT/.,!, X C0.;1 .

S, ^8 AClf.1 3C ICi284

9. •Tg • • ACV»1 3C S.8

10.» ^10 ACV.1 s: VS.^

11. m

•"11
i\CY.1 X K,1

12» ^12 co.i X 10.284

13 ♦ ^13 C0.1 X S.S

,14. • ^14 CO^I x VS.:27

15,• '̂ 15 00.1 X K.I

16. . ^1.5' • 10.284 % S..8

17. ^17. IC.28^ X vs.27

18, *^18 .10,284 X K.I-

19* ^19 S.8 X vs.27

20. ^20 S.8 X K.I

• 21. ^21 VS.27 X Ki1

Methods

fhe field ejcperiment vias laid out in the uplands

at the College of Agrlculttire, Vellayani, The purity of
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Table i« Details of va^'leties tested

SI,
•

Name o£ the vmtety Source

1. AGv%1 College of Agriculture,
Vellayani

2, AC?, 2

5.: GUI4I6 •do-

4. cux^m

5* -do-i'.

6. ^10^1 ,
7* %2«32
8, 3,1275

9. • • •wdo-

10. . S,3 ,

11, Yinayak -*dQ*

12» • Multiloculed rautant

n. • I'lultiloeuled mutant
(v;hite seeded)

»do«

14, KayaBiItolas3'̂ 1

15. • .C04 T eA.U •eoimbat01^3

16, •^dor

17*

ia. *(3s--

19. • T.S,S^ •••do'--

20, . VS,27 -p-dpf^

21, VS»81 •dp-

224 BS-5-.18^6

23, BS-129 ^0-
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Tabic 2, I^rADrfflance of the selected parents for diallel analysis

Treatment
Ho,

Variety Plant
iielght

Duration upto
(davs)

Kumber
of

Hmiber
,wt cap*-

Capsule
length

Humber
of

•Oil
coatent

Seed
yieM

(cm) FlCf.-?©!^

isag
• Matu- •

.rlty
brari-
ches
per" ^
plant .

:sules' •
Tier

plant

im) seeds
per cap*
sule

age) per
teetar^

(kg)

.^1 ACV^I 14B*:S0. 37^20 ai,:30 1..97 35:^07 2.PP. 100.87 53:.57 683.77

^2 C0»1 • 1-03.»80:' 37*20 81*60 2.20 15^7T 2 m • 53.80 55.50 225.:-93

'3 IC.28^ 132^80 36.97 83.70 237 3:^50 2.05 75.50 48.00 351-23

. % Sv8 123*90 36...97 82,.00 • 2*73 44,70 2^26 56.97 50.50 551^57

T̂ 5 VS ,27 103-40 37.77 83.50 2.73 20.30 ' , 2.18 55.67 35..50 245.10

fp

6
K..1 • 120»00 36.,00 •32,00 1*97 32,50 2i16 51 *00 38.33 334.90

:o
C)
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tiB p.'}entf irarietiQS tested by selj^ing therii

f ar one. gmiemtl^n^. TMy vJere. .amn in batches

Oatotier 19S6 asd i^sre selfed by ^idopting the tae'&od deve

loped l3.y Jcto (1'9SQ)#. fesisd ©n th& general peE^formoace

and yieM|. six surerior varieties viz«. Acy^.l GGwi, IC,284,'

S.-8,: VS.,27 and KBl we-i»e eh3sen« The. 503.5^ selfed seeds

collected from them were used for the B%%0Timnt 1 which

consistect of crossing these sijj parental varieties in all

possible cos&inatlQns j -vilthout reciprocals» -

3 *.1' Xiiter lyarietal hvbi^d.isation proga^im^

The selected siK varieties ie-i to^T^ were sown

in thre^ batehes. tee'fe/een •Fehruas^ .1987 and- tTme 19S7# Ssch

variety was. g^mm in- five- rows 'with fifteen plant.© per rox^.

fl^y '^et^ ojfoss.ed In .all possihla oombinatlonS.#: without

i^eiproealsj, so as to get fifteen cro00<^e-3mbiiiatioija, via*

to T-g^ tf 'T.!^ feiaale psreiit m& emasculated, fee previous

evening by Mopting th©. oiippiftg raethacl (^ohn|, 1980) and.

ppQt,0bte<3 fey with 'butter cover*: Ths nesrfe

momiiig j pollen irm the deaired mal0 parent was colle-ctea

,aaci dusted oa t!:^ receptive stigtaatic of the emaa'^

eulated flowers hs-^imn 05.*30 atsd OS,00 hous^>: The orosscd

flGWfers ware then, taggecl .and agiain prot.ect0d by butter

paper .oovers tn the evenisagj. -th©' prsvi.ously pollinatad

stigmatic surfafs©,®:, which would have loat its rec^iptivity
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by then, was ctife off. Shis v^ag continued till the

ing pliase declined, The tagged capsules were separately

collected upon maturity and hybrid seeds were obtained,

5*2 Estimation aS coabining ability., gene action and

heterosia

The. experimental material consisted of the siis

parental varieties^d the fifteen hybrids vis, to

were raised in three raiidosised blocks' with plot sise,

2 ra 32 '1,5 Gi# The esqperiRsent was cohducted 'duririg Rabi,

1987 iii iiplands at the College of Ag^'icaltura» Vell.ayani*,

Seeds were in lines.. The ro!f?s vjere spaced

20 cm apart. Thinning of tl-^ seedlings was done within

a row With a spacing of 10 cm. Agronomic practices wei%:

done as per the Package of Practices i^scoameirBaations of

the K.A.U, (Anonj-1986). In all the varieties and the

fifteen hybrids^ observations were taken from 10 plants

eai^rited at random, from each plot;, The observational

plants were harvested separately, the pods were sun dried

and seeds extracted. Pods frDa, the i^maining plants were

collected as bulk plofejise*

The observational plants ^^ere scored for the

following eleven characters and the saean values were used

for statistical computationp
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'1

(l) Heisht of/the:. T?laiTl

in .cQntimetjpes f the gi^md l0't?ei t£)

tip of the. plaiit> at haiwegt stage*

(11.) .DaATSto.

The mxm^Qt* of &milng ot the seeds to

appearanee of tha first in tlie ten obssr^a-^ • '

tional plants pes' plot#

(:i-ii) Bays to matuipe . , •

The iiuniber of days firaia scwiiig of. the seeds to the

maturity Qif the majority of the capsules . ,

(iv) Hmber. of fogaaohes

^ot^. Riimijer of prlmry branches per observatl.onal

plant Mas eDwrrfced at imwest,

(v) ?ilumbe£' of capsules .per plant

Totsi.-flcaabar of capstsle® £if»0m e.aoh •obsea^vatioiial

plant "Was countad at laivest,

(vt) Mngfeh of the saT33ulQ ,

Three oapsules-wem selected, at random from eacli

obseryatioiial. plaat •and tl32i.r length was aeasin'ed in

oentlf?^tres, ' • '



30

(v'ii) Huaber oi' seeds laQr ca-paule

Seeds were- esctmcted fi^om th& tI:^0G capsules selected

at 2?£pidom from #aeh obgervational plaiit aiiS oQuated^

(viii) Weig:ht of. thousand seeds

T-bree seed safsiples|. ea^5h weighing 5 g were takeia from

the buifc of eaoh -^arletF,, from thtee. s^plieations.i

The »u©feer of per 5' g was' eQmt0d mi tiie weight

of I^OOO' .seeds.•^jQs recorded and th© aieaa tOQO seed

weight estimated*:

(M Oil eoatQnt (p!3S^eiitag0)

The -percetttage of dil in the- see-ds of aasjh milety was

estimated' by the cold paraalatioa asthod dis.ciissed by

Bhemdari (1974)*

(x) Seed, yieM •per--plsait (g)

Seeie esctracted from the pods o£ the ten. obseiv

T?atlQaal plants smd '^^eighed * The meaia yieM per plaat

was then esBiputea«

(si) Seed yield pag* i3lot (g) •

Weight of Seeds coXlected from th© .ohaervatloaal plmts

from ths remaining plants from each plot of sise

2 K 1.-.3 viem added to- obtain the seed yield per .plot#
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3*3® Statistical analysis

Data fr>om the parents and laybrids vjere subo©eteci

to Diallel ai'mlysis., Tiie fallGsvJing pammetez"^, I'leve esti^

mated «

1 * Coalaiaias ability

(a) Gene^'ai ComMnias Ability

(b) Specifid CorabiniHg Ability

2i Gene Action

(a) Additilfe gene action

(b) Non'^additi\''0 gene aotion

5» Heterosis

(a) Hetex^asis over ttie aid-parent

(b) Heterosis aver the better parent

(c) Hetorosis over the dieck variety

Testing the si^^MficsmcQ diffeTOncas

JsiSitiallyj: analysis of vapianco for each choraoter

was carried out ..
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O 4^ ,

Anaijrais of irsi^asice £ov eaeh characit©!?

Source of
vafiatisii .

df •F

'RBp^icatloa (r^l) iS. 2. mR ®R/riSE

Treatments (v-1) a. 20

Ers^QT (r^1)(v-1) s. 40 vm

Total ) ^ 62

•whei^-.

•3f» »• nufafer of i^p34<?atiM

V « autsilKSP d# tjf^atriieii'fes

1;®.R » Bepiioation squash-

MSV is Treatsient -mean a'quas^

f©E =3' vai^ian©0

3*3*2 Cembiriiag ability^Ivsls-

- , , a?lie and s'.e^a t^ere estimatea im cases whet^

the varieties ^tiQm fmnd to differ signiticantiy \3lth

t0 the charactei* nados? study (Siagh diis3' Chaudhariji

1905) * fhe coabiming' afeiljity ^aiysls was. carried out

f the Methcsd 2 mi6&r Mt3del 1 aa. ST^gested lof

Griffiftg (1956),, Tii^ Mode-i .1 ^aa selected becsaise the

vsoi'ietlea a chosen fixed .set, tt follows, that the .

'irapiety arid "bloek effects as^ £ix©de statistical



ttodel it iSj.

^ +si '• S3 » S13 BT ^ ^ ^i3!5l

v/here,

i j 3 ^g. 2 «i »«.« •_• e, 'P

li = "1 j- 2 • «i • -»«' • to

1 " 'I jj 2 »• 4•; • • C

jjL =? General mean

gl =? General combining ability (g.c.a) effect of parent

= Geaeral combirsing ability (g».c.a) effect of parent,

ij Specific coabiiiing ability (s..c^a) effect at erosGS-'

.33

-th

sueh that Sij^ = Sji

^iolil - Environmeatal Gomponent pertaining dbser-"
vation

p =3 number of paronts involved in the dlallel sating S3/Btem

i.ari3 j mle and feaale parents respeotively mr- p-roduclns

the ij"^^ hybrid

b s number of bloolts replications

c s! number of siiaseivationai plants

• The matheiaatical restrictions imposed to tMs analysis

\}et^ ^ gi =0 and ^ (31^ Sii) == 0

The sum of squares dus to g»e«a and g,c«,a I'^ere calcii-

lated as follows;



Sua of squares due to g*o,,a

1

•p^ is=1 Yii)® - « Vm-k."

34

Sum of due to 3*c.a.
<

I f̂ ^ pr^ M Wrfsw
Whero

;' p = ntimfeer of pai^nts

„ ?= Total of iw) army In the diallel table

^ "^ii ~ yaiue of parent
=5 Mean value of cross

'; ¥•«. w Gmii^ total of parental liries aud

progenrles of' the diallel table

•: f he nseai sqi3iQres of g^©«:a and i-mre obtained

:! by dividing the reapectiye sum q£ sqtiai'es by the ooi'res"
'! , ,

:' , pondisg degi^^s of freedooi-^ in eambining ability ^xjalysls,, •

thB error loeari stuei.re abtai-ned in the .analysis of vas'iario^

; is divided by tmmhev of i^plieations td get the ad pasted

QtTot vaf^iance (Me)

!4 w rm/r

•! wher©, r =^- mani'^p of rei>llcatiQns*:
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Analysis of variance for cQsibimag ability

t-iss .. E{I.I,S)

g.c.a (P'D => 5 sg Mg of ••• ES# ^ fi2
pmf i

s,c«a EiSzll =; 15 ptfer}'$® ij
2 i- > • .

Bir&p' a « 40 . Se m4 ^2

m ^ degmm of fr^e^iam for err^f

Mg • =3 g*c»a meaft squall

Ms a s#G*a mean squats

s= Ad^\isted err'or vai^iance

Test 6f signific^cQ

(i) Test of gfC.a effects

F /„,,4 N. D3 «

(li) Test of SvC.a affects

2
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Ci) Estimation o£ g:^.c,a effeota

•.The general combining ability (g^Oj^a) ©ffeets of

the parents were caleulated as ifollossst

i3* (^:
2

-I, - t

Estimation ..of. standard, errors

The st^xdard eror^ors for g,o.»a were .estimated using

the fs^Hulae j

SE (gi)

sE (gi^ga)

(ia«1) M /p(p+2)

2 cr^/ip*2)..

i'

3♦3.2.3. (1) Estimation of s,c»a .effects

THe SiCwa effects of all th6 fifteen cross eoabitts^

tion foE* the diffemnt characters were estimated ass

S.. . ==• Y., . « 1

'ii—ii - hi * *3 * '33'' <.p+iHp+3)

effect of (i:g;|)'̂ ^ cross.'

s! Me^ value of p^ent

w Total, of (qoiuma) arrsy in the dlaXlel tabifi..«

Cii) SatitaatiOK .Qf...3taridayd. errors

The standaid errors of s,<.c»a effects wei^ estimate<a as;



SB (si3)

. SE .(sia sik.) ^

SE (sij aia) =

n(n-1) "<5f/(p'̂ t) (p'i'2)

2(n+1) <yi/(n*2)

2n (rf/Cn-j-a) I

37

t

Each g,c,i.a and s..o.a estimate i-ias sub^eeted to *t*

test to- knorrf .significance.

t := ,Si

Sl(g%)

t = Si;^:

litslST

and

The 't* valu^ obtaingjd vias tested' against table H*

value at 5% arid 1% probability leirels for %' degrees, of

freedom,

Fi>i» testing tte significance of difference fo^/eeii

two effects^ the ontical difference v/as calculated by

Eiuitiplying the respective standard error of difference

with *t* value at 'm* degrees of freedom*

5»3#3» Gene action

The analysis of vas^ance for combiJiing ability was

used to .deoid.e the type of ger^ action controlling a

.qharaeter- Gpiffing (1956) demonstrated the method of

working dirfe g»o«a and s>c,a effects and poijated out that



38

tv;ice'the gsO*s variaiaoe relateci to additive of 'addi

tive X addlti'^e. or higber order interactisas md s,c*a

variaiiQe included all of dominance the s^mainlns

epl^tatlc variance»

Vuvtl&t'f. the genetic compoasEts viQve estimated

and' theis:^ ratios calculated.*;

3 •5 «3,•i » Bstimation of genetic cQrapotients

The genetic eomponeitfes were estimated as uncler;

(i) Coaps>nent due to g«c«a

1• gi^ _ '
p ^ 1 i p-5-2 , . _ , ,

(ii) Coaponent due to s,c.a

p (p«1). 3

(lii) The ratio of g^c^a to 3*c,a •variaiice. viag calculated

sis.-•»

T ^2*2 ^ ct,2
p - 1 i gi' pipSIT' 1 3' ^ i3

•The values of this, ratio was used to- ijiterpi^t tl^e

relative' sigEifiGance af additive aiid non^-adclitive gene

effects (Paroda and Joslii, 1970),, Values of the ratio
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above unity indicates the pred.oininancs o£ -additive

geile action and vice versa*

Heterosis

. The overall jnean value of each pareist and hybrid in

all the three replieations for each cljaracter v/as talsen

for the estimation of heterosisr ifeterasis vias calculated

as the percent deviation of tliQ msan perfomance of *s

frosi its mid parent (r-UP*), better parent (B.P.) and check

variety. for each cross coraDination as suggested by-

Hayes et al» (1959) Briggie (1963)*

(i) Deviation of hybrid mean

. from the mid pareirfcal value F^, - H»P»

(Relative heterosis)

(ii) Pevi'atlcsn of hybrid riKsan from

the better paretrbal value «

(I-leterobeltiosis)

(iii) Iteviation of hybrid mean

• • fi»OQ the, check parental

value (Standard heterosis)

=3 — G.»P,

C.P.

3^ 100

JC 100

5C 100

For each character under studyir the average value

of the tvJp parents involved in each cross cotabination was

talcen as the mid-^parental value (m7f.), the superior value
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bet^feen those of the parents in each otobb as better

parental val\ie (B*P.) ,^<3. the value of the ©heck variety:

as the dtieck parental Value

To test the significance of difference of mean

over midf better and check parent, critical difference

was calculated froia their Standard errors of differences

as mentioned beloa, (Briggle, 1963).

To test the significance over raid patent,,

°*'^'(0.05) ^ e (0.05)
Hr

\

To test the significance over better and check

parent^

^♦^*(0.05) ^ e (0^05 v^heret
r'

e =! Errfi>r degrees of freedom

MSE K Error varimee

r «= number of replications



RESULTS

"T
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l^,SULT3

The data relating to the experiment \-iera analysed

statistically and'the' results are presented.

The meon values for the eleven eharactsrs studied

ioT. th<s twentyOTie treatfaents and the mean values for the

best parent aiid hybrid f or eaoh character are presented in

Tables 5Ci) and

POF the character plant 'height# the mean valiies

recorded by the pai^ents ranged from 103.40 cm in VS,.27 to

148»60 cs in ACV.«1 ^ whereas5 it ranged from 116«2Q cm to

151.40 cm in the hyhric3s CO.I :h: K»1 ary! AGV.^1 x K,1 res

pectively# Among the hybrids j plant height v&s intermediate

to those of the parentsThe variation in plant height of

parents and hybrids is represented in Figure 1(a),

The range of variation for numtser of days to floiier

in the parents v/as from 36«CX} days recorded hy K,1 to 37 >77

days r^coiHfled hy VS. 27. Among the hybrids,^, the range was

from 33.53 days recorded "by 10^284 x S.S to 38,57 recorded

by ACVai X C0.1, The hybrids shoi^ed only a narrovj rangG

Of variation. The variaticm in the duration of flov/ering

in ths parents and hybrids is represented in Figure 1(b),>,
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Table 3(i). Phenotypic expression for eleven characters in parents and F,'s

SI.

No ,

Treatments Plant

height

(cm)

Days to

flower

Days to

mature

No of

branches

per plant

No. of

capsules

per plant

Capsule

length

(cm)

No of

seeds per

capsule

Weight

of 1000

seeds(g)

Oil con-

tent(S)

Seed yield

per plant

(g)

Seed Yield

.per plot

(g)

1 ACV.l 148 60 37 20 81.30 1 ,97 35 07 2 22 100 87 3 29 53,57 5.82 205 13

2 CO, 1 • 103.80 37.20 81 60 2.20 15.77 2,11 53 80 2.76 55.50 2 18 67 78

3. IC 284 132.80 36.97 83 70 2.37 23.50 2.05 75.50 2.22 48,00 3.07 105 37

4 S.8 128 90 36.-97 82 00 2.73 44.70 2.26 56,97 2.74 50:50. 4 68 155 47

5. VS 27 103.40 37.77 83.50 2.73 20.30 2 18 55.67 2.37, 35,50 2.43 73.53

6, K.l 120.00 36 00 82.00 1.97 32 50 2 16 51 .00 2.58 38.33 3.08 100.47

7. ACV IxCO 1 122 50 38.57 81 .90 2. 13 16.53 2,27 57 03 2 16 36.33 2 13 61 22

8. ACV, IxIC 284 118,50 35 87 83.00 1 57 16 33 2 18 83.70 2.62 36 50 2.91 92 57

9. ACV lxS.8 132 90 36.80 81 .90 1 80 20.87 2.27 58 00 2 52 31 67 2 57 78.67

10. ACV,IxVS 27 118.50 37.00 • 83,40 2.03 31 .27 2.27 57 67 2 67 32.67 3.49 124.32

n ACV.lxK 1 151.40 35.43 82.70 1 .97 26.40 2 33 57 70 2 72 26.67 2 97 100.70

12 CO IxIC 284 122 30 36 70 81.70 2 57 23.63 2 24 56.57 2.28 30 33 2.35 74 50

13. CO lxS.8 137.70 35 77 82 70 2 47 41 .03 2,45 70.33 2.66 38. 16 4.93 ISl.84

14 CO •lxVS.27 134,60 36 93 81.90 2.93 49.20 2.32 59.70 2.65 36,33 4.75 1 72 87

15 CO IxK.l 116 20 36 43 81 .00 2.60 23.17 2,06 52.57 2.84 25,50 2.58 84 33

16 IC,284xS 8 129.80 33 53 81 70 2,17 26 00 2.29 59.47 2.32 36.83 2.92 90.73

17. IC,284xVS.27 122.10 37 37 82.90 2.20 27.77 2.24 57.77 2.13 45.83 2 88 86.97

18, IC,284xK, 1 122.70 36.37 84.20 2.60 48.03 2.20 54.40 2.29 35.67 4.13 155.43

19. S.8xVS 27 126.60 36 40 82.60 2.37 40 90 2.21 61 23 2.57 44.67 4 58 162 53

20. S 8xK.l 139.40 35.33 82.20 2.37 38 83 2 30 59 03 2 16 44,50 3.88 132 83

21. VS.27xK.l 126.80 36.30 81.70 3.17 46 40 2.18 59.23 2.45 40.17 4.38 167.93

CD {0 05) 4.66 1.82 0.80 3.58 0 13 5.52 0.03 2 81 0.57 18 17
lO
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v^-
•

• S^enotypie expi^ssion t>f the best pai«ats and tm the eleven
ehamoters

•-i

su
Wo»

Gharactera
Best I Best hybrid:

Variety Hean iralxie Cross conibi-s
naticsi

I'fean; "yaiue

1'^ P|a&t t4s*60 'Ca AC¥^ X' t5l,40

2... Bays to flower • Kil 36»Q0 day^ IC ,284 X 3^8 33*53 days

3-*: Days t& siatur<2 .ACV,,1 . 81;3Q day& eo,*i. s,

4* Number of branches
. per p%mt S^S & ir%27 X KS 3Jn

5-4 Niimber' of capsules
per plant

s,8 44*70 xYS ^Z7 49*^

6:,. Capsule length 3^8 2*26 om . eO«1 X B>8 2*45 cm

7* Number of seeds
per Gapsuls

AG¥,,1i 100.07 • • ACV.1 XC..:2a4 wm

B^- Welghfe. ai" 1:000 um^B' AGf^t' 5,29 g oo^;t ^Ka ,.

•9-4. Oil content

yield ijer ptais^

CG^i

MJIM

35*3m

%m g

ie t284 X tS i.a?

mwi: 2j^ s^,a

45,^

g-

Seed yieliS per plot AC¥,1' a05.#13- g 181.*84.- g

OJ
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Figuire 1(b). Mean values of parents aftd hybrids for
days to flower in a 6 x 6 d.iallel.

Treatment Mo. Varieties/h-ybrid3

•j ACV-^1

2 C0,1

3 IC,2S4

4 S^8-

5 ¥S-,27

6 -

7 ACV,1 X CO^I

3 ACy.l % XC.284

9 ACV,1 s 3^8

io Acy.i s vs.27

-ll ACy»'l X K,1

12 Cpil X IC,.2S4

•^3 Cp«1 X S,*8

14 , C0 .1 3C VS . 27

15 €0,1 X K,*1

16 . IC.234X;S.8

17 . IC.28^1- 35 VS.27

•18 • I€.284 %K*1

19 S,,3 2C VS.27

20 ,S.8JC,K*1

21 . VS.27 k,K*,1



Figure 1(a).. Mean values of parents and hybrids-for
plajEit height in a 6 k: 6 dialled,.

Treatment Ho. Varletles/hybrlda

1 . . AC]f.1'

2 GQ.i

3 , XC»234

4 S»8 .

5 VS.27

6

7 ' • ' /SsCV.I K G0*1

e' ACV^I IC,.2S4

9 ACV.^1 X S*©

10 AC¥»1 X VS *27

Acv»i X k:,1.

12 C0»1 K IC^284

13 CO/I 3£ 3^8

14 C0.1 :s VS^27

15 C0.1 25 K*1 .

16 IC.23^ X S„a

17 • IC.»284 x fS,.27

ia X KA

19 S.S X VS.27

20 ^

21 VS.,27.x K.I

•T
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There vias only little vaplatloa aaicmg this parents

arid hybrids regardiiisg the days to niatiare. The mean values

recorded by the Bai^nts ranged from 81*^0 to S3i70 in

and ie,284 respeetivelyi whereas* it ranged from 81.00 to

84.20 in the hybrids CO.I x I<«1 and 10^284 as K»1 res|)0eti«

trely. O^he v^iatidn exhibited by parents and hybrids for

tilis character is represented in Figure 1(c).

The mean number of branches per plant in the parents

ranged from 1 *97 to 2.73. The minimum xms recorded by ACV.I

and K.1 and the. maximufa by S.s and VS^.27. Among the hybrids,

the toiniimaa number of brandies (1.57) was recorded in the

ACV.I X lC.2a4 and the maximum of 3#17 in the cross VS.27 x

K,1. In most of th^ crosses* the nutaber of branches were

intermediate to those of the parents.. The variation simm

by the plants and .hybrids for this chai^cter is represented

in Figure 1(d),

The n\xBber of capsules per plant in the parental

varieties ranged from 15*77 recorded by C0.1 to 44.70

rsfCorded by S,8,j, v/hsreas, tlie value ranged from. 16.33

recorded by ACV.I x IG.2^ to'49,20 recorded by C0,1 x

VS*27 among the hybrids . Considerable variation v;as seen

among the hybrids for this character. The variation for

number of capsules per plant in the parents and hybrids

is represented in Figure 1(e)>(,



Figure 1(c)# I%an values of parents hybrids for
days to mature in a 6 3C 6 diaXiel«

Treatrnent No, Varieties/hybri^s.

1 ACV,.1-

2 ; ^ GQ,1
3

4 s,8

5 VS;.27

6

7 ACV.I 5C CO.-J

0 ACV..1 % xc,as'4

9 AGV*1 2? S.8

^0 AGV^I 3£'VS.,S7

>j,i AC¥,1 X K*1

*j2 ^ iC^2S4
13 C0*1 3C S*8

14 C0*1 5S VS.27

15 C0,1, 2tK,1

16 IC»284 X S.8

17 iC,284 KVS.27

ia ic.284 X K.I

1g S^S2cVS,27

20 S.8 X K,1

21 VS ,27 X K»1
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Figure i(d)# on values of parents and hybrids for
number of branches per plant in a 6 x 6

Trsatment Ho . Varieties/hybrids

•5 ACV.1

2 ^

3 iC,284

4 SfS

5 VB,Z!

6

j ACV.:1 X C0i1

Q ACV.1 X IC,284

9 ACV>1 X S.8

10 ACt,1: X VS,27

-il AQV,i K K^1

12 CQ 4I X tG.^284

13 GO.i Jt 3^3

14 C0.1 3C ¥S,,.27

15 CO ♦I X Ksl

16 IC.284 X S*8

17 IC,284 3C vs.27

la IC,284 s K^1

19 S,8 3sVS,27

20 S.S X IC*1

21 • VS.27 x K*1
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Figure 1 (<?).• i'fean values of parents and hybrids for
number of capsules per plant in a 6 x 5
diallel,.

Treatment Ho> Varieties/hybrids .

1 AGV.1

2 C0«1

5 IGi284

4

5 VS»27

6 Kit

7 AC?,1 X C0 ,1

3^.1 X IC,2848

9 AC?,1. 35 S.B

i o 35 VS^27

ACV,1. 2C.,K.1

12 COaI X IG«2S4

13 C0,,1 X S.S

14 eO«1 X TS.27

15 004 X K#1

15 " .IC.-2S4 X. S,3

17 IC4284 X VS^27

13 IG,284 X K*1

19 . S,8XVS.27 .

20 X K^1 -

21 ?S a27 3£ K,,1
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T'

45

There was only little variation for the character

capsule length amorig the parents and hybri,<as* 5?!']^ nseson

length recorded by ths parents ranged 2»05 cm to

2^26 era in IC*284 and 5^8 respectively# Among the hybrids,

the minimum length at 2«.Q6 ca was recorded by t^ cross

C0«1 X K,1 and the maadtsiuni of 2i45 era by the cross CO.I

Sj,Si The capsule length of most Of the hybrids were int^r*

inediate or higher*' thm. the parental values , 0?he variation

exhibited by the parents and hybrids for this cJ^mcter is

ir^presented in Figiare 1(f) #:

The number of seeds per capsule in the parental

varieties ranged froin 51.00 recorded by K.1 to 100.87

recorded by ACV .I# Aoiong tl^ hybrids * it ranged froai

52.57 in C0,1 jc K.1 to 85*70 in the cross ACY,.1 x XG^.284.

In all the crosses, the values ^ere interiasdiate or higher

than the parenta:! valuer,, Variation for seed nuiober per

capsule in the parents and hybrids is represented in Figure

1 w.

Weight of TOdO seeds ranged' from a minimum of'

2^22 g in lC,2e4 to.a siasdmuoi of 3.29 g ih AC?»i from among

the parents« The range f ^r. this character, among the hybiSids

v/as from a minimum of . 2.13 g recorded by IG..284 k: ¥3,27 to

a maximum of 2#84 g recorded by 00,1 % K.IThs hybrids



Figiire •1 (f)» flean values of parents and hybrids for

length of the capsule in a 6 x 6 4iallel,

Treatment Varieties /hv"brids

1 AC?»1

2

3 XC,:284

4 S,8

5 VS.^27

6 '

7 AGV^t X C0.1

a Acvj is ic^284

9 AC¥..i x; S..8

1.0 Aev»t '2S S.2'7

AC?4- K,*,i •

12

13 C0»1 32 S»8 •

14 CO^ >3.27

15 CO',1 K

16 10,284 K S,3

17 10*284 x VS^27

18 IC*284 X K,1

19 3*8 ix VS*27

20 3^8 X K,1 '

21 VS*27 35 Ki1
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Figiire Kg)., ifean values of parents and hybric^a f or*
number of s'eods per capsule iii a 6^ 3£ 6
diallel.

Treatment Ifo;*'

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

IS

19

20

21

Varieties /hybrids

ACV:,1 . •

C0,1 .

ic*2a4

S*8

VS*27

K.1" .

ACV*1 3i:.C0,,i

AGV^;1 x.IC»284

ACV,1 Z.S-.S .

ACY^I X .VS,27 '

ACV.1 ,x K.I

CO.I X IC,284

C0»1 X s.*,8

CQ J X VS^27 .

eo,,i- X

ic,^234 s S,8

IC,.2S4 X VS,27

IC»284 .X K.1 .

S .a X VS r27 .

r3,8 X K,,1

VS»27 X K.1
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fssMtolted a range of irarlation. ®ie varlatioft far

1000 seed weight in ths parents and liyfefidg is impr^sented

in Plgus^ 1(h)#

The of oil. ©ciintent a^ng ti]© p^ents

showed ^ imge from a 59*50 in VS^aT.t# 5500 in C0,1»

Among the hybrids, it I'angod from 25*50 ar^corded by G0#1 m

to 45t^coi^ad hy iC»284 3£ ¥3.2?^ ffhe hy%»rids in

genefai wei»e infei^or to their parents for oil yield * Th^

i^ariation ^hom by parents md hybrids for thip character

is represented in Figure t(i)» .

Among the parents>: seed yield per plant niinimum

in C0*1 (B*18 g) and masdrouia in AGl/%1 (5*S2 g)* ThQ rangt

for this eharaeter apong the hybrids was fr-om a EdnimnGi 'of

B03 g ^eeprded by ACVfl x C0»1 tp: a ma2d.mum of 4*93 g

s^corded by eo*1 x S,8« The hybrids esshibited only little

variatian tor this ^sharacter-f, The vai^atiQn for see^ yield

•per plant in the parents and hybrids is represented in Fipire-

1C|).

Se©d yield per plot isi the parental varieties: rani^d

from a lainim'uiii of 67.78 g recorded by 00,^1 to a aaxiaftam of

205.13 g recorded by ACT*1, v/hereas, the values ranged from

61 »22 g in ACV^I x G0^1 to 181^84 g in the eras® C8^1 x S*,8*

from the hybrids. *rhe hybrids shov'/ed a wide range of yaria-^

tion for this character# Some of the hybrids were better



1(h), Mean values of parents and hybrids for
1000 seed weight in a 6 x 6 diallel*

Treatsisnt Noi ¥^ietles/h¥bylda

t AG¥*1

a c:0i1

3 iC:.aa4

4 S,,8

5 ?s».27^

6

7 .4CV *1 X C0,1

0 ACV.1 3t IC',28^t

9 ACV.1 X S,S

1Q ACV..1 3£ Vs»27

It 3£ K»1

12 PO^I X IC^234

15 , CO.I ^ -S«8

14 CO^ 25: VS,.27

•15 , ca^;} X K^t

IC.2S^f X S »8

17 IC.234 x VS,,27

is' . 10*284 K K^l
19 _ S#8 3C, V3,27

20 SiB X K»1

2i • ^ , VS .27 XKvl
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Figure 1(1), !^ean values of parerits and hybrid^ tor-,
oil oontent in a 6 x 6 diallel*

Treatmerrfc yai^ieties/Uvbrids

1: • . • ACV,,1

2 eo,i

3 IC^.2S4

4 S.8

5

6 K,1

7 AC¥.^1:3C C0*1'

a ACf-,1' X 10^.28^^

9 AC¥i1'2cS,S

10 , AC¥ ..i --X ¥S.,27

11. ACV^I-K K.1--

12 C0,1-.3i iG.2a4

C0«1' S*S

14, €0»1''s:m*2?'

15 C0i1"^K:#1"

16 XC|284 3£ S:,0 •

17 IC*2S^} 3t. VS . 27

13 IC%:284 35 Kit

19. S4^xm,Z7

20

21 VS4 27xK,t'
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Figure 1 (5).-' Hean i?alt5es of, pai-^nts an<l hybrids for,,
seed yield per^ plant in a 6 x 6 di^ilel.

Treatment Ho>' Varieties/hybrids

i, Acy^i

2 €0*1

3 2C«234

4 S*Q

5 . 'vs.zr

6

7 ACy^l X GP.1

a iicy».i 3c ic ^28A-

9 Acy*i x s,a

10 ' AC¥,,1 x VSi27

1.1 AGV.I x Ki1

• 12 COJ X 10,284

13 Cp.i X SvB

14 GO/I 3v VS»27

15 C0*1 E ,Kv1

16 IC-.284x,S.8

17 10.284 3t ys,27

13 I0t2S4x,K#1

19 s.s 5E ,ys,27

20 ,S«8 2C,K,..1

21 • ¥S,.27 X.K.I
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than their paretits in their yielding ability, ^he variation

exhibited by the parents and hybrids tor this charaGter is

represented in Figure 1(k)i,

It vms seen that in general among the parents tl^

variety ACV,1 1:^(3 the highest mean values far plant heightp

seed number per capsule^ 1'XiO seed weight and se^T yield

and the variety S *8 for branch number ^d capsule number

per plant and for capsule length* Among the hybridSj C0,1 x

S.8 exhibited the highest mean values for capsule length(>

seed yield per plant and seed yield per plot and CG,1 x K,1

for iOOO seed weight and it was the earliest to mature^

4,1 Combininf^ ability

The analysis of varianqe of the eleven eharaoters

studied is presented in Table 4, The results clearly shov/ed

significant difference for all the attributes among the

tv/entyone treatments? except for days to mature. As the

significant differenees among the treatnents were established

for the t^n characteris., cosbinlng ability analysis was carried

out follovjing the Method 2 imder Itodel 1 as suggested by

Griffing (1956)# The analysis of variance for combining

ability is presented in Table 5.

The mean squares dtie to general combining ability

Cg*c*a) were slgnifleant for the characters^ vis* plant
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Table 4:. of variance f or eleven ©haraOters
in a 6 35 6 diallel

BU
No#

Meaii •squares

Trea%aeata Error ^20|. 62

ti. Hlant rm' 95.14''''

%• 3M 1-^at 2^.62

% Days t<5 raattire 2m 2.45 0.84

4. Number of branches per
plant oM 0.24

*

1 #95

5, Number of capj^les per
plant 564*03 4«71 77.26

6, Capsule length 0»026 0^0064
#*

4^07

7* Rutaber of seeds xj&p
capsule 418*06 11«17

. »#
31M

©.♦. Weight of 1000 seeds 0»24 G»00034 704.95

9i Oil donteat 204*04 2*89
. **

70.49

10* Seed yield pei^ plant 3 m 0*12
**•

27«92

11. Seed yield per plot 5784,48 121^29
. *«•

* at 5 pereent level

at i •permtit lev^l
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Table 5 k Analysis of vapisaice for combining ability for

ten characters in a 6 x 6 diallel

SI,
Wo.

Character
ifeaii squares

g.c.a s*,eia Brror

1. Plant height 19S,7S 546.51'''' 2*662

2i Days to flower 1.33
««•

3.97 0.404-

5* Days to matiire t.35 3.97 2,45

4. Muraher of branches,
per plant 0.27 0,54* 0.078

5. Number of eapsuies
per plant 124.73''* 466.59*^ 1.570

6. Capsule length 0.0079 0.034'''̂ 0:»0021

7» Number of seeds per
oapsule 244,14 492.61 3.720

8, Weigixi: of 10Q0 seeds 0.12 0,29 0.00011

9. Oil eontent 25.46'̂ ''
•S-r?-

280.58 0,960

10. Seed yield per plant
•X"»

0.77 4,46 0,040

11. Seed 3rield per plot 1097*84 7793,04 40,43

Significant at 5 percent level

Sigijific^t at 1 pejxent level



Figiire 1'(k)« • Ifean.ValueS- of parQiats' ajad hybrids for-
seed'yield per plot in a 5 x S diailel.:

Treatment Mo.

1 '

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Varieties/Wbrids

Aev ,,1 . •'

C0^1 . •

IC,2S4-

3,0. •

¥S^27 •

K.1 . •

ACV,1 -X C0,1

ACV^I -x XC<2S4'

ACV*1-xS.,:8 •

ACV.,1. X m,,27 •

:ACV.-1..2C K«.1. •

C0 .1. X IC »2S^^

co.i.x s.a '•

C0.1. X vs^27 •

G0.*:txE,1, •

1C,284- k S*3 •

XC.,284 X V3.27

IC,,204- X K.1. •

S,8 3C vs.*27 •

S .8 2C K,1. •

VS .,27 X KA ' •
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height,!, number' of capsules per plant, mimber of seeds per

capsule, weight of 1000 ^©edsj oil contentjj seed jfield

per plant and seed yield per plot,* However,, th^ variance

du© to specific combiniisg ability (s,c«a) v/as significant

for all the ten characters, Tiie s,»c,a •variance \^as greater

in magriitude than g.o.a for all the characters indieating

the importance of s.c.a for ttese characters.

The ©stiigatias of the g*c*a effects of the six parents

and s,c,a effects of the fifteen population for the ten

characters are presented in Table 6,

Plant height

The combining ability analysis for plant height

shoi'^ed that the variaiiees due to g,c^a and s.c.a vjere signi

ficant but s,c*a variance was higher in magnitude than the

gfC.a variance^ This suggested the. isiportance of specific

combining ability for this character.

The g.c*a and SiC»a effects for this character is

presented in Table 6(1). The parents ACV.1, CO.,1, S,8j

¥3,27 and exhibited significant giO.a effects ♦ Aaong

these, significant positive g*c,a effects were sha^n by

ACV,1 (6.813), S.8 (4,713) and K.I (1.250), v;hile VS^27

showed significant negative g.c.a effect (-6.383).. Thus .

AC¥,1 Is the best general combiner for tallness followed-

by Si,8 and K,1 and for dwarfness, VS.27.
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Tabls 6, ,§«c*a and s.c«a effects; top the ten ohai»act.0i?s in a
5 3c $ diallel

(The figures in the diagonal am the g,e,a effects
• and those in the off aiagonai are s.c,a^effeots)

(i),g«c*a and ^#c^a effects fop plant heigbt

Parents ACiir,i co.i IG,284 S,8. VS,27 ,K.1

ACV,1 " 6,8'

G0»i

i3" ^.260^
^5#700*

•^4,270^
.2,044

• --5.276^
i2,040*

. -8.570*
20,040'̂

16.690*
^5.990 '̂

1:C»284 -^0*683 -0*870 2,530"^ #4,510*
S,8

' . - 1 4.713'' 1 •65Q 6.790*
¥S«27 *6.388^ 0,290^
K»1 , 1#250*
SE (gi) « 0^530 SE (Si5) 1,-
SE (gi^gj) « d.86d SE (Si^^Sik) « .2*15S
CD (0.03) (gi-g3) n649 SE (Sij^kl) « 1^993

CD (0*®5) (Sij^ik) ^ 4^56t
en (0^0) (sij^ki) s:: 4#03a

(ii) g#c,>a and s.c»a effeets for d4ys to flower

Parents A0?«1 . C0.1 10^284 S.8 VS.27 K.1

ACV.1 0304 1,35cf -0,720 0,460 -0.310 -0.920

CO^I 0.395 0.020 ^0*660 -0,470 -0.010

iC.284 ^0.232
44.

^2*270 0.590 0.550

s^a • *^.483* -0.120 -0,230

vs.27

K.l
0.488'̂ -0*240

—OMZ

SE (gi) 0>205 SE (S$;3) « 0.465
SE (gi-^ga) « 0#^18 SE (Si^Sik) « 0.841
G?B (0#05) (gi^gd) a 0,643 SB (Si^J^kl) « 0*778

CD (Qi05) CSi;5*aik) - 1 ^$99
CD (0.05) (Sy-^Skl) «1,5f2
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• The s»c*a effect estimates of the Pv|*s ranged from

^14*270 in ACV.»1 2^ IC>.234 tQ a3,p40 iri eO*1' x ¥3*27, Ti'/elve

out of the fifteen hybrids had sigiilfie^.t s.c.a effects *

But it xvas positive oiily in 6 crosses, vi2, C0,1 x ¥3*27

(20.040), ACV.1 X K,.1 (16,690)s CO.,1 S,8 (12.040), S.,8 x

K.1 (6.790), VS.27 ^ K,1 (5,290.) and IG.2e4 x VS»27 ,(2.530)#

Ilie significant negative s.c^a effects were recorded by

•IC.284 X K.1 (-4,510), ACV.1 35 C0*1 («5,2S0), ACV.I s S,8

(^5,270), eO,1 X K.1 (-^5*990)^ ACV.1 s£ YS,27 (^8^570) and

ACY.I X IC,284 (--14,270), . -

4,1,2 PaTO to flcwer

The s.c^a variemce was alone significant for this

character I and was three times' the g.c^ a variance indicating

the importance of s.c.ao

The estimates of g*c.a and s.c.s affects are presented

in Table 6(li), The g.Cia effects were comparatively less

for days to flower* it was significant in tba thr^e parental

varieties 848, V'S..27»: <»• thesei positive g,G.a

effect v;as eidiibited By VS.27 (0,483) alone, v/hereas, K^l

and S,-8 showed negative g#:C,a effects of -0*472 and •<j,483

respectively, llie bast general combiner for earliness to

flayering was

The s,c,a effects were also comparatively low and

ranged from r2w270 to 1.350„ Of the fifteen cross combinations,
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only two crosses exhibited significant s,c.a effects,. The

cross ACV*,1 X G0.1 showed significant positive s^Coa effect

of 1^350 whereas the s*c»a ©ffect of IC,2S^i- k 3^8 was signi

ficant, but negative,

4 #1 *3 . Number of branches 7>er plant

Variance due to s.c.a aions' v/as significant for the

oharactef number of branches per plant and was tifice the

g,c.a variance# An insignificant g.c^a variance $upx)drted

the importance of s»c.a for this character.

The estimates of g^c.a and s»c.a effects are presented

in Table 6(iii)« The g«c*a effects ranged frotn * 0,359 to

0.231» it was significant in ti'^o parental varieties* The

parent AGV^I had significant negative g.c.a effect (-06359)

and VS,27, significant positive effect (0.231), So VS.27

is a good general combiner for incorporating higher branch

ing ability and ACV »1 for non-branchingness.

The s,c,,a effect estimates of the hybrids v^ere com-

paratively Im and ranged from - 0.345 to 0*567. Only one

showed significant s«e.a effect viz. VS.27 x K,1 (0.567),

suggesting that it -was the best specific combination for

the character, number of branches per plants
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fabiB- 6 toatSsv

aid- -s-ftCjAa feats'.Cor tii© aumfe-r of bx^nehes-
per- plaat

Fa33e5?fes ACV|.1 C0,,1 ie.,,.a34 • S.»S ?S».g7 '

•ACVd • ^^0,339^ • 0:»059 -^ajn rO,.Q43

C0»1 0f099 0,^9?, 0,09^ -0409^ -^0,1W

3:g*284 «^.:058' ^0»i43 -a,303 at2Sf

s%s 0,042 •^0,.235 *0<ij(343

¥S*27

E^l"

0^567

0^043

BE (gi) « O.Q90 SE (sy) « 0^4
SB (gi-g|) « aii:4D SE (si^^sik) « 0-369
GD (0,05) (gi-^gj) « Q*m3 SE (Si^^Skl) ^ 0,542

CD (QtOS) (Sij^ili) ^ §*7^6
CD (0*00) (SSa-^SitX) =5 0*591

• I '

(iir') g«.Q»a ^d: s,Q*a effect^ for number of oapsutee p'er plant

Pa3?ents AC¥,,1 CQ^I xc»a34 SfS vs,27 K:,:.t

%64610^ '--Id.ssoo'̂ 2,;210* -4,120^

C0*1 •^3-«e?o'̂ 0-^050 af9io^ 19#690* ^^7 •TO*

•*6«570

5#iao t#4ao*

K«t .

•• -J?-
2#510 9*mo

3'MO^
$E (gi) « 0,404 SE (sij) » 0»9i7

s® (gi-g^) « 0*§26' SE (Si^^ik) « li65S
CD (0«05) Cgi^g^) «1»265 SB (Sia^Slcl) » 1*553

GD C0»05) (Sij-Sils) ^ 3:.
CD <0^0^) (St,3«Sfei) Sit
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4,1,4 Number of causules per plant

In the qase of number of capsules ptsr plants the

variances due to. g^G^a and s«c*a were significant, but

s.q.a variance ivas three time$ higher tMn that of g*c.a

This suggested the importance of s#G*a for this c^aracter^

The estimates of g»c>a and s.c,»a effects for number

of capsules per plant are presented in Table 6(iv) * The

g»c*a effects mre significaiat for all the six parental -

varieties# It -yas negative ar^ significant in the parents

AC¥.1 (^4,520), co»1 and IC.284 (-3.410)^ whereas*

it was positive and significant .in S,S (5•120), K,;1 (3,#97Q)

and ?S,27 (2,510), This indicated that the variety S,8

was the best general, combiner for this character foltoed

by K,1 and VS.27, '

The estimates of s.c.a effects for capsule number •

per plant was comparatively high. It was significant in .

all the cross combinations except C0*i1,3£ IC,284. and S»3 Ic-

K!»,1 * Significant,j negative s».C:,a effects were esdiibited .

by IC,2S^^ VS,27 (•^a.lgO), AC¥,1 X K,1 (-4,120), x.

C0,1 (-6,150), IG,284 X S*8 (-6*570), ACV.1 X IC,2S4 (-6,610),

00,1 X K,1 (-7^800) and ACV,1 x S,8 (-10*800). Six hybrids

Shoi'/ed significant positive s»c,a effects, viz* CO^I k

m^zr (I9#i90), IC,284 X K*1 (16^610), YS.27 x K»1 (9,Q50)»
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eG,i s# 5C VS#^ (2,400) smS ACVaI x VS.Sf

(2i210)* It iiidioated that these aare the specific C3infei«»

natiOEis which eouid yield w0Mpm numbsa? of ^psiiies per

plant*

4,1 #5 Length of the capsule

The variance due ta s»o»a alone waa significaint for

the 'character capsule lengths The insignificant g»c#a

variance 'and the magriitude of s.c*a variance being four

times that of g*cit'a suggested tl:^ predominance of Si:c»a

for this character.; " - •

The estimatejs of g»CrS and s»c,,a effects m-e presented

in Table 6(v)i The g*c*a effects for capsule length vrns

low and was significant in two parental varieties* Sigfti*

ficant negative g,c,a effect tifas recorded by IC#284 (^«043),

\^hile S,8 recorded significant, positive* g*:c.a effect

(0,055)» The variety 3,8 is the best general combiner foj*

capsule length* ...

The s,c*a effect estiiaates v?ere Gon5)aratively idw

for this character also. Only five crosses sho^md signi*

ficant s.c.a effects* Significant negative s*c>a effects

were recorded by S,8 x VS^27 (^0*070) and G0,1 K*1 (*0,14O)k,

Significant positive, $»c*a effects were exhibited by the

hybrids^ C0»1 x S*8 (0*t70), AGV^I 3? K^l (0*110) and 00^1 ^
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(v) g*c,a and s^c,a effeots fop capsule length

57

Paj^nts iiCXM C0,1 IC,284 S,8 VS*27 K-.1

ACV*1 • • 0,020 0*020 -0^030 •^0,040 0*020 0*110^
00,1 -^04005 0*060 0,l7cf 0*100* ^0*140*
IG,284 •*0<043* 0*050

0»055*

0*050

^0,070*
0*050

0*04d

VS,27 -0,003 -0,020

K,1 • -^0*025

SE (gi) c= 0,015 SE (Sl^) « 0,034
SS (@i-.go) 0,023 • SE C 0,.OSi
CD (0»05) (gi-gd) « 0»M6 SE (Si5-Skl) O.om

GD (0*05) (Sij-^Sik) « 0^123
CD (0i03) (Sia^Skl) « 0,113

(vi) g#c,a mid s.»c*a effects for number of seeds per
capsule

Parents ACV,1 ' eo/< IC,284 S;,8 VS»;27 K,1

ACV-pl 10*390^ -f11^570'̂ 7*7^0* ^12*870 '̂ ^11 #320'̂ •^8,540*
C0»1 -5*410* 13*46o"^ 4*720'̂ ' 0^346

1C*2S4
-K-

3,770 ^*780* •*4,600^ -5*220*
3,8 ^1*340^ 4^:520*
VS. 27 -3,230* 6,610^
K.1 -^5*980

SE (gi) « 0,622 SS (Si^) « 1^412
SS (gi^sa) « 0*964 SE (Sij-Sik) « 2.551
CD (0,05) (gi-g^) « 1*948 SB (Sij^kl) 2,362

CD (0,05) (Si5-Sik) 5*156
CD (0^05) « 4»774
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¥S»27 (O»10O), These aa?B the hedt speolfits oonjbtetioas

which ecniid yield e^suleis with aa^iaaiffl '
I ....

^•1*6 lumber of sfeeds t>er eat?siilQ

Regai^img tte iii;itaher of seeds per cgipsitii!©^ ^^mlsinLiiig

ai^ility aiiaiysis. sh-CJSf/06 -sigiiifiQant g.«c*a- •iS.fC,#a yari^c^s#

The s.-0|.a yarisnee ¥ag t^?/ice higher in magaituS© tim the:

g»o*a ya3?iana0 sug^stiag ths" iiaporfe^e' for- this

• The e-stimates, -o# ••s-.,;C.*a e£|*0Gta S'or mimber-^

oie seeds per capsule ajps pregentt^ in fgtbl© 6{yi)* The

•g.#Q4a effect eBtimtes mQr& comparatively high atta signi-^^

ficant in all the }Bix parsntai Trarieties?, Significant

negative g*c»a effects were recorded by the varieties S.8

M.340), ¥3*27 C0,1 (-.3,620) K,1 (^5.980)*

two varieties* yi?4/AGV,i and IC.:2a4 ©^Mbited pasitive,,

aignificaiit g*c#a effecta of 10,59S ^ 5»770-x^spectively^

The 'best genera?. etJmbiaer far number? of seeas par capsule

^as _Aev,1 f Qllwed by 2C»284^

The s»c»;a effect estiniatea, w.ere .also ;comparatively

high md was gigaificaat in fourteen Qut of the fifteen

eross: combihatiohs^. "Bigmtlcmt.t. negafcive ,$4c,*a effects

mre exhibited by eight hybria's'vis*, ic»2a4 ,22 («4%$0O')k

IC.2S4 X S^8 (-4,7S0)^/SC,2S4 X E,,1 (^^220)^ CO^I x IC,284



K*1 («.8»-54o}, ^¥*1 x ¥S,27 (^11.320)^

ikGV,1 ^ C0.1 C^11*970) and M:¥#1 h S,.8 The

hybrilds, CD^,t 3C S:i8j. ACV.t x SC.,.284, fS.:27 k •QO.I 3?

¥S»27t ®»S 3S Kii,1 and SgB k ¥S.f27 2*ecoMed si^lficaat,,

IJdsitive s«e+a effects of 13,4601, 7.720,. SsSIO# 4*720^

4,520♦ ami 3«§70 respeetively* These t^ere the best specie

fic eombinatidfis for s.e^<3 aumbeF per'#.aps"dle»

4«1»7 y/^laht of iooo .seeds

Both g^c.a and s#esa variances slgnificaBt for

looo seed weight* The s.»c,.;8. variayiee v;as more th^an ts'?ice

tiid g*e,a variance SuggeBting the predominaiiGe of s,,c>.a

£or this charaetei'.'.

The .eatiaates of g«o«a and SiO,a effeeta for looo

seed weight asre presentee! in Table 6(vii)* The g.c.ia

effect estisates x^efie low and mm significant in four

^ paren-feal var'ieties, Sigaific.ant negative gfC,a effe<;t v/as

•exhibited by the va^^eties, I«0.#284 (*0»199) s^id- ¥3*27

(-•0*580) and Bignifieaiati positive g*e*a effects by AC?i1

(O*0:)O) and .C0:i1' iO-^035)*: I'M© best gfeneral dombinei*'fOr

looo seed weight i^as AG¥i1 f ollo\fed by €0»,1«

The estioiates of effects wem Imf and wepe

significatit tn eleven crass Gombinatioiis,.. Six hybrids

^ shsMed significant negative s»c.a effects viz.. ie,284 x K*1
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Table 6 cotttd*

(vli) gie.a md s»Oia effects for weigM of 1000 seeds

Parmts • \̂cv^i eo*i IG»28^t . S*8 . isai K,1

AmA (3^200^ 0*090^' *0,2i0^ 0*003 ' o»oo3

G0#1 o»mf' -0.100^ 0^070"" 0*120^ 0^260*

1G,2S4
•

«OtOlO *^>^40^ *^0»030*
S»s •

0,005 0»Q90 ^ -0,370"^
vB^m ^0*580^ -o#oio

K^1 , . ^0.006

SE (gi) « GiO0B4 SE (Sij) • ogooa
SE (gi^g5) B O^OQiSa SEI (Sia-Sik) « 0#014
GD Co •OS) (gi-'ga) « 0,011 BB (Sij^Skl) 0,013

CD (0s05) (Si^^Sik) 0^028
GD (0»O5) (Si^-Ski) « 0.026"

(viii) g»Cia an^ s#G«a effeet^ for oil content

Paints ACV*1 €0,1 •xg%284 ' S*8 K,1

AGV^I f^^^o ^2sm* ^*120^ ^8:^50*
COS

ie«2S4

0*410 -10*120^ |̂230*^
0.S40* i6>Q20*

^2»S10^
- ^
6*250

-10,950^
-1*220

S,»8 2,S00* 3A3<^ 5,650*
VSi27

' •

«0,470 4.590*
K,1 -34160*

SE (gt) # 0,316 SE (Si^) s 0^717
SB (gi-.sj) « 0,^490 . ,SE (Sij^Sik) t- 1*296
GD (0*05> (gi«^3) « a«990 SE (Sij-Ski) 1^200

GB (0,05) (Sia-^Sik) ;=? 2*619
GB C0*05) =# "2,425
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(^0*030), C0.1 x IC»264 (^0^1 OQ), ICi,2S4 k VS,27 (*0i,140j|

ACV4 2C SiS (•0,210)» S,,8 x K,1 (-0,570) ACV^I x C0,1.

(^,620), Signifiijant pdsitiv© a,G,a effects were recorded

by C0*1 X K.t (0,260)* G0,1 x VS,27 (0»12D), ACV,1 3? IC,284

(0*090)^ S,8 3£ vs^27 (0^090) and CO^t x S*8 (0*070),. Thme

\-sBTe. the best specific i©oto1?imtion3 '̂ or- looa seed weight,.

4,1,8, Oil content . . =

The Gosbining ability analysis tar- oil cceitent showed

that both g,c*a and s,:0»a variances si^ificant for the

eharacter'oil content, -.rho vaHance. clue to-'s,c;.a vi'm absjut

ten times higher than that due to g-tG,a establishing the

predominance of s«c.a for-tlUs character.

The estimates of g,e*,a and s*G,a effects for oil

content are 'presented' in' Table 6 {vili)« The g^c.a effects

were significant ,f;or three parental varieties^ Significant

negative g,c,a was shewn b^r K,.1 (^3»160) while significant

•positive g,c,a waa recoi'ded by S.S' (2,800) and iC*284 (0,S40) .

The bsst general combiner for oil content yas S,8 followed

,by XG,28^i> •

The estimates of s,,c,4 effects ghm'/ecl' a predominance

of negative effects over positive effects» . Otit of the

fifteen cross combinationsj significant s,c,a effects were

noticed in foin^fceen hybrids. Significant negative s<c,a
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effects were recorded by. the. crosses •vl.s, 00*1 x̂, VS .27

(^2,810), AGV;l X eo,:1 (-2*830),: AcVVt ^ 1(3*284 (^3^120)#

C0,1 3? S.,3 (^.250),• ACV,1'X VS,27- (-5'*640)'̂ 10,284 x S.8

(•^6*020),. ACV.1 X K-»1 (^8*950),. AC¥,1 x S:,s'(-9:,910)

C0.1 X 1C*284 («10,120) and C0,1, x K*1 (.^10,950). Qnly

four crosses, viz,', 10.284 x Wi»27, (6.250)., S*8 x '(S,

¥S,27 X Kil (4*590) and S«a x VS#27 (3.130) recorded posi

tive s,,G*a effects,. These v;ere the best specific combina-^

tions for oil patent.

4i1»9» Seed yield per plant

• The .^alysis for combining ability mmrea si^fi^ant

g.Cta and' @,c#a VariiSnces for seed yield per plant. The

B^c.a variance v/as. six times hlglisr tiiah the g.c.a variance

inaicating the predoEiinant role of s.c*a for tMs character.

The g.c»a and s,.c.a effects: for seed yield per plant

^ is presented in Table 6(ix), The estimates of g,c..a effects

vjet^ lov; and vjere significant in four parental varieties i.

The varieties IC.2^ and C0»1 recorded signific^t negative

S,G.a'effects of -0»360 and -0*390 respectively, , Signifi-

cant positive g.c*a effects were shovm by-S^S (0*500) and

.4ev*1 (0.180),. Hence the best general combiner for seed

yield per plant v^as S*8 followed by ACV*1>
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Table S Qisntd #

(ix) g,c,a and s,Gra effects for seed jrifeid per'

PABEHTS ^ AOf^l , ,mi. 10^234 .,. $,$ •ys.27.,.., •, K#1:

ACV.,1 0.180^ -1.120^ «0,370'̂ •<"0.240 "0.660

CO.I -0.390"^ ^.0.350*. 1^;360^ • 1,.590'̂ ^•,.470 '̂
XC,284 . • -0.,360 '̂. '-0.580^" ^D,30o" '̂ • 1.030"

S..8 , " . • •.' , , ' o.soo'' 0.530" '̂ ' ~0,060

VS. 27 • 0.090 0.85G^
K,1

• • ^.020

SE (gi) » 0.065 ^ SE (Sij) « 0.146
SE (gi^g^.) a 0.100 SE (Sio-Silc)« 0*265
CD (0,i05) (gl^ga)'=, 2..0a? SB (Si j»-Skl)^ 0.245

GD (0.05) (Sl^^Sik) « 0,536
CD (0j05) (Sij-Skl) 0,495

' ' , ' . ' '

(x) g.c.a and s.c.a effects for seed yield per plot

mHEHTS . .ACV^I' . IcOtI 10.234 ' VS,,27 K.,.1

ACV«,1 4^920"^ ^^^^.290 ,^^li340^ ^24.420^
^ CQ,1 -14.820^ -?14.470* 59,67o'' 65.120* -2:1.050"

2C,2S4 , • : ^14,,620'' ^31 .*650" ^20^,990'' 50,830"

S*8 1a»5ao'' 21^370"' -5.950

^3^27 . 4^160 '̂ 43.570"
i,7a)

SE (gi) • a 2.050' SS (Si^) a 4.654
SE (g±*g5) » 3»179! SB (Sl^-Sik) «, 8..411
CD (0.05) (gi-g4) 6.425 SECSi^-Skl) -7*787

CD (0.05) (Sio^Slk) « 16.999
cn (0.05) (Si5-3kl) ci 15.738
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llie estimates of- s«o»a effects Were sigMfic^t la"

thirfceen but &t the- fifteen' crass combinations:,. .Significant

-negative'- s»c»a •e.ffQpts'w'ere mcoi^ded -foy .eight croasas. Vis.#,

ie',m XVs.27,(-i*3()0),, '0d.,,1 X (-^a,350),'ACt^l X
IC.284 (^0,3?O>, eO,,,1 3^ :<,i C^0:,470-),- K.J (^0.,,660-)j

I€,284 k S^a-C-O..#©-). '̂ ACV,i' 3c €0,4.and 'ACV,1 x

S.*s (*1«i?70), •"The- s*c:*ia effectspositive and signi- •

ficanfiii COJ x VS.27J1..590),, GO'̂ .1 x S-,8 (1.36©),, iC.,aa4 x

K..1- (1.-,050),. ¥Si,.27 .X K.»1. C0».85.D) and S,»8 si VS.27 (0330)*,

-^hme \tfere the Isest .st^feifio oomMnatiotis- f op seed yield.

i5ef' plants - a' •

4-^1 .S.I O* S©ecg vieia' -aer plot

Both- g»c,«a ^d. s.»c.,..a..variances- weK3 significant for

seed yie-id per -plot.* - The vai'iajice. due to g;|;C>a' X'f&s s.sven

tims.s higher in -taagait-ude th^ the g,c.ia vai»S.anee, siiggest#>-

ing the impc^rtaiicei: of s*c,a for this character#

Th© .g.Siia, and effect estimat-eg- for seed yield-

per plot ape ppdsmted in Table 6(k).* The estl®ate0 of

g.c.a effeets were',•comparatively high md •slgnifi-cant

ifi five -of the,'.six: parental vai-leties#- .The varieties C0..1

an.d ie*284 recorded sigiiificgiit negative g»o*a effects of

#1:4 ..aao and ^14*62#, i'0sp.ectiyely« Signiflmnt p&sltive

g..c.»a effects were; sham by tlwee varieties;-, 5?lie bast
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general combiner" for this character wag's <8 (18,580)

followed by ACV,1 (4.920) VS«27 (4^160);. ' •

T.he, cress .combinations recorded high estitiiates of

s»,Ci,a effects vihic^ were, signific^t in thirtGen crosses,

.Significant negatiW;s»,c,a effects.were esshibited• bjr eight

hybrids Vi2, C0^1 5S,IC.28^f (-^14.»470)»,ACV^I x Ii:C.284'

.(«-16>140)^ IC^284 5S V3,27 (-20^990), C0»1 x K.,1 (-21^050).,
K,1 (-24,420),. 10,284 x S.a (-31 .650), ACV.^ 'k CO^I

(Wi.7,290) and ACV*i K Sw8 (-»63*240) , The s»c>a effects

were positive and slgaifieant -only in five crDsaes viz.

€0,1 3C VS,27 (63.,120), C0,1 x S^.8 (59,*670"),;. iC,,284 x K,1

'(50„.830), VS.27 XE.1 (43.570) ,and S*B x VS.27 (21,370)
i-Jhich were also the best, specific CDmbinations shdwing

maximura a.eed yield per plot*;,.

.The •abstract of the b^st general combiner and speci-*

fic combiKa^bicn for each, clmractsr ave given in fable 7»

It was seen that tl33 variety AGV*1 was the best

general combiner fcir the chas^cters", plmt. height (6.815),

number of seeds per capsule (10 390) asid I000 seed weight

(0,200) and the vai^ety^ S»,Sj. for days to. flqi^er (^0,465) *
capsul# miaber per'Plant (5*1^) i capsule length (0,055) j.

oil content. (2,800) > seed yield per plant, (0*300) and seed

yield per plot (18,580) , Tte Isest specific cross combina-"

tion was C0,1 K ITS i27 (for pl^t height (20,400), capsule
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fable 7«. Best general combiners and specifie <sorn.blnati6iis
for tiie ten oharQcters in a 6 x 6 dlallel

Si,
Giiaracter

Best Gteneral
Combiner

Best Specific
binations

J Com*

Variety g«C'»a
effect

Crogs
conibiiiation

s»Cp,a
.effeet

1. Pl^ lieight AC\r*1 6,813 C0,1 K ?s,27 20.040

2, Days to flower S^B •^0.433 IC^284 X SiS -^2,270

3. Number of
brBnehes per
plant

vs*^ 0^31 VS.27'3? •0.567

4,. ^Jiimber of eap*- '
sules per plant s,.8 . 5»i20 CO4 n ts#g7 19.690

5, Capsule length S*3 0.035 • COil X s,»0 0.170

6., Number of seeds
per capsulG

AC¥,1 10,390 eo*;i X s,8 15.460

7. Weight of 1000
©e$aa Cg) ACV*1

i

0,200 CO«t X K,1 0.260

8,^ Oil content (^) .S,,8 2»800 IC..2S4 X-
¥3.27

6.250

Seed yield per
plant (g) S#8 0,500 CO.I 3C VS.27 1 .590

10* S&0d yield per
plot (g) S»8 18*580 eOil 5£ VS.27 65*120
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number per plant (19,690),, seed yield per plot (65.120)

and seed yield .per plant (1.590) and x S,8 for capsule

length (0,l7p) and number of seeds per capsule (15,460)♦ ,

In general,; most of the best specific cross combi-

nations- involved atleast one good general .c.ombiner f or the

character*
• j ' • . = • ' '

^•»2* Qe:n6 action '• . • • , • • , , •

Most of the econoniio eharacters are polygenically

inhsrited and hence it is of prime impprtance to study

their inheritance in terms of the components of genetic

variancei Griffihg (1956) am Sprague (1966) demonstrated

the method of worl-dng out g,c,a and s,:c#,,a effects along

f/ith their variances.. . He pointed out that high g»c»a

variance contained not only the additive genetic variance

, but also a portion^ of the eplgtatio variance' (additive x

additive) and that s»c,a included all of the dominance and

the iN^maining epistatic variance.

the variance due to g^c.a and s.c^a .r;;>showed

high' significance for all the characters, it indicated the

impoijtance of both additive and non-^additive gene action*

The estimate of g.c.a variance, if Mgher than their res

pective s.c.a variance, indicated predominance Of additive

gene action and Viee-»ver£;a. For ail the characters the
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genetic ^OBipcments- viz*, the, .cdattonejiifc <3ue, tg .g|,.<El«-a an^. tbat

$m 'ts s*.c«-.a Mv© h^m viorlcet. out- and- theis* glvm

lii-Table 8 aiid -^he '<3tie t& g#,o>a gjid 0 *•«?,.& glmn in

• fat^ ,, • '

Foi»- plant lieight.g botli g-c:*a aM a»/0*B-xrajpianees

• fomd sig?ii££,eant at ijoth levels &t pr&^aMli.ty*' This

implied tliat '̂ •Qfth additii^e aM nso+^addltlve '^n& action

wera inspGa^tarit in governing tijis eharactertf But s*e.»a

> ' varlanee i^as- raoipe tliaa twice. vai^ianae indicatlrig

the pafedominance ^ iiM-*a€d,itiw aetion-^. Aiao, the

V^lue' t?f ths j^stia' o£ tariaaee was

\ .suggesting the Smparfeanee of ndH^additS'V'e.geaie- aotioa* .

For iabe #has%cter <3a3fS- tp-'flovj^r^. only -th©

. ¥£irlasic5e was .sigM-ficafit said that too' at bo^h 1?l and 5?5

ie^el, &£ ppobablli-ty# gf«5*-a t© t:t.i.ia' mtio"

Mm 0.»034«1:,, -Both thase suggest^ the imporJ:afie6 of Kdii>-

. aaditiw gen© acti^m alofie iii .fioa-^illBg this 'fishara^^er.#.

S-iiaiiai»ly^ for^ th© shayaotei*#, tiomber of -ba^anch^s

- per plajjt j onlf th® s#.«;»a vmie.m0 was •.si^plfieamt it

was twice the g»e.a- l?arianCQ,« 3?he vaiy© of' .g»e»a to
!

i»atiO' \i?as G,id5as1 «.:i, Ilenc© liURibsr^ of br^cMa psi? plant v/aa-

also ohseinre-d t-o b© xm^er pc^'lete- non^a^ditive genie con

trols
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fabl^ of eomp-wnta due to g.»e*a,, 0»:0.#a aM
their the ten. 'cTm^attem: 'in. m 6 ^ 6

diaaiel-: • , , ':••... ; . .

SI..
no.

€MipaGte.r- Estimates ot coap-a-
neats &ue to

Ratio 6t

/
g*«w.a s,0.*a-

S IfO St

Plasfit lisi^ -< 23.77 ' :543#85 • 0^^044ji

2, Days- to flpwep o^ia .' 3,*,57- " • 0-*m8l

3. Huaiber of bsmiGteS;
•per plasat: , 0,,024 Q-M2. 0;,Q52s1

4. Nusibei* df :capkiles
per piant 15^ 465-«02 QimSti

5. Length 'Of the:;
•capsule ' 0*00073 0*032

6^ DJunifcier of seeda
l>er' caps.ute • 30 •ims9 0,06;1

• 7^ Weight ot iOO§ seMs P^D14 'Gi.A29 Q»048s1

Bm. .Oil ^amtent- ' 3;0e •279*62 Q^oi;isi

9-^ S§ad jieM pep plmtt :0»m. 4..42- , 0'^02j1

n» Sm4 fieM pep pM nzM t75a«S1 0^017s1
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>-

The capsule number per plant had both g«.c»a and

s,G.a variances significant at and dfo level of pro^a'bi'*'

iity*- The s.c...a variance was four tisps the gwC^a variance,

The Mgliea? magnitude of S:.c»a variance and the g.c,a to

s<,c,a ratio value of 0*033:1 indicatea that this character

•was predominated by nan«additive gene action*

The s«Cta variance v;as only significant for the

•character capsule ;langth* fhe value cf g»C»:a to Sicwa '

> variance yatio ims 0»:023;;1,, indicating that non-additive
!

gene actipn governed this cliaracter also,.

The variances due to g>C|ia and s.c.a werS signifi--

cant for number of seeds per capsule ^ suggesting that' both

additive and non-additive gene action were invo|v©d i?l its

inheritance* The higher magnitude of s.c.a variance and

the'value of g^c.a to s.«c*a variance ratio vis*. 0#06si

indicated the predominant role of non«^additi;?e genes in

controlling this character.

Both g*c*a'and, s^,c»a variances, we-ire significant for'

the Character 1000 seed i.-^eight indicating the importance of

both additive and non-additive gene action in its inheri

tance*, The variance due to s.Cia wa$. more than txvice the

g«c»a variance and the g*c*a to s,c#a ratio ws 0»048i1

establishing the predomin^Ge of non-^additive gene action*,
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Aitlioijgh oil content was characterised by significant

S*c>.a and s»c^a variances, the magnitude of s-c.a variance

\>im more than ten tiiaes the g«c,a varimce . The value of

g.,c,a to s«'c»a variance ratio %'/as 0«011:1, supporting the

fact that oil content V7as influenced by preponderance •of

nQn-^additive gene action,

The significant gic.,a and s*Cja variances rscorded

f or seed .yield per plant sha/ed that hoth additive and non^-

additive gene action. Xs'ere involved in ths expression of

this particular character. TJje magnittide of s*e#a variance

t-ias almost six times as that of g^c.a and the g,»e>a to s#c.a

ratio \^as 0,.02ji depicting the ps^dominaiice of non-additive

gene action in controlling this character.

The ch^acter seed yield per plot, was also characte

rised by highly significant g.c.a and s.c.a variances* fhe

a*c»a variance was more than seven tim^s greater in niagni»

tilde than the. g^c.a variance. The value of g*c,;a 5 s*c.a

ratio was 0,017:1 indicating that non*additlve gene action

governed this character^

In general it tms seen that for all the ten ch^acters

studied ij<in--ad(3iti^e .gene action was mare, predoiriinant thsai

additive gene action in controlling their inheritance^

Yield and the important yield attributes were influenced fey

both additive and hc^^additive genetic variances«
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'4*3* ifeteiPQsis. . _

Statistical analysis of the data 2?siatilig to six
parents and: fifteen hybrids sfeowed sigoificant differences

for ail the *cIntaraGters' studied e^eept £o3? <aays to mature*

Tlie extant o£•het@i»osis was, calcJulatd'a ia percent

in, Gompai^aon with tlae mean v:alue of the raia-parefit (rela^

tive lietei?Qsis),5;, better.'parent (feteFafeeltiosi^) and tlie

checit variety iBtamem lietei^sls')In th©- estifsation of '

lieterosia for days' to, flower aisd days to .niat^ire,#,' late fl«S';er'-

iMg and' late mj^tuy'iesg fai^jits viei^ eoiSsidere; '̂ -as' better

Th© populai* va?ietr»;, Kafamlmlam**1- (K*1)'vms t^en

as. tlje cheeJs Va^ie-ty» 1?hB F;j; ^atsi tM percentage- of

heteFOsls svei? isid,ii,. b^etter aiid, clieck p,areatial values v;itb

respect tsi.the vaFisus #i^aeters are prfe,sefiit:ec! in Table- 9,

Plant .heig.

, Table 9(1) shAi?s- the p'ercfntage of beter^sis^ lami^-

-fested by the fifteen hybrids over their siid-^parerit,, b^t©t"

paretit and elsoek pai^ntal valties* Goiaparea to- the mi^-

par^ntal iralue, tM pereentage- of h^terosia- iB the fifteen

hybi'ids rimged £po^ -1-5,#.74 ts 29.73,. fo^itl-^e hoterosis.

t^as- foynd in nine hybif^ds,, ^?i2-. €.0,1 3? VS,;a?'(29^,73);, C£)»,1 sc

S,8 •(t8,4€))» VS.,27:x K^1 tl2»92), ACY^i x M Ct2,40)^ S,,8 3C

K,.1 &*8 3c;:¥3--*27 (a.90).i C0,1- x K,1 (3^.84)^; C0,1



Tab1e:9. Percentage heterosis over mid, better, and
(i)Heterosis percentage for plant

V

check parental values for the ten characters in a 6x6 diallel.

height, days to flower and days to mature.

Parents and Plant height No. of days to flower No of days to mature .
SI hybrids Mean Percentage of heterosis; over Mean Percentage of heterosis over Mean Percentage of heterosis over
No (c.Ti) Mid Better Check Mid Better Check Mid Better Check

Parent Parent Parent Parent Parent Parent Parent Parent Parent

1. ACV.l • 148.6 37.20 81.3

2. ACV.lxCO.l 122.5 -2.94 -17.65** 2.08 38.57 3.67 3.67 7.14** 81.9 0.55 0.37 -0.12

3. ACV.lxIC.284 118.5 -15.74** -20.23** -1.25 35.87 -3.28 • -3.58 -0.36 83.0 0.61 -0.84 1.22

4. ACV.lxS.8 132.9 -4.32** -10.65** 10.75** 36.80 -0.76 -1.08 2.22 81.9 0.31 -0.12 -0.12

5. ACV.lxVS.27 118.5 -5.99** -20.23** -1.25 37.00 -1.29 -2.03 2.78 - 83.4 1.21 -0.12 1.71

6. ACV.lxK.l 151.4 12.40** 1.93 26.16** 35.43 -3.19 -4.75 -1.58 82.7 1.29 0.85 0.85

7. CO.l 103.8 37.20 81.6

8. CO.lxIC.284 122.3 3.43 -7.91** 1.92 36.70 -1.03 -1.34 -1.94 81.7 -1.15 -2.39 -0.37

9. CO.lxS.8 137.7 18.40** 6.80** 14.75** 35.77 -3.55 -3.85 -0.64 82.7 1.10 0.85 0.85

10. C0.lxVS.27 134.6 29.73** 29.67** 12.17** 36.93 -1.49 -2.22 2.58 81.9 -0.79 -1.92 -0.12

11. CO.lxK.l 116.2 3.84** -3.56 -3.17 36.43 -0.46 -2.06 1.19 81.00 -oeB -1 .22 -1 .22

12. IC.284 132.8 36.97 83.7

13. IC.284xS.8 129.8' -0.80 -2.23 8.17** 33.53 -9.29** -9.29** -6.86** 81.7 -1.39 -2.39 -0.37

14. IC.284xVS.27 122.1 3.33 -8.03** 1 .75 37.37 0.00 -1 .06 3.81 82.9 -0.84 -0.96 1.10

15. IC.284xK.l 122.7 -3.31 -7.63** 2.25 36.37 -0.32 -1.62 1 .03 84.2 1.63** -0.60 2.68

16. S.8 128.9 36.97 82.00

17. S.8xVS.27 126.6 8.90** -1.81 5.50** 36.40 -2.59 -3.62 1.11 82.6 -0.18 -1.08 0.73

18. S.8XK.1 139.4 11.65** 8.17** 16.17** 35.33 -3.15 -4.42 -1.86 82.2 0.24 0.24 - 0.24"

19. VS.27 103.4 3,7.77 83.5

20. VS.27XK.1 126.8 12.92** 4.82** 5.67** 36.30 -1.58 -3.88 0.83 81.7 -1.27 -2.16 -0.37

21. K.l 120.0 36.00 82.0

CD CD(0.05) 4.04 4.66 4.66
-

1.57 1.82 1.82 2.24 2.58 2.58

CD (0.01) 5.40 6.24 6.24 2.10 2.43 2.43 2.'99 3.46 3.46

CO
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IC,284 (3*43) and 10.284 x VS.27 (3^53). Six hybrids

racor^ad negative heterosis» They were iC.2-34 s S.3 (-0.80),,

AGV.1 X C0.1 (-2.94), 10^284 K^l (-3*31), ACV,1 x S.6

(U,32), AC\M XVS.27 (-5»99) and ACV^I x IC.SS^t (-15.74).
?hs positive heterosis recoraed by ACV-il k Kil ^ C0.1. x s^s.j

€0.1 X VS.:27, C0,,1: X- Kil , s^3 k VS.27,,, S.Q 3£ .K.I. and VS.27 x

K#1 aiid the negative hsterosis ejdiihited by ACT,i x 10.284,

AGV.1 5c S.^8 ,^d ACVil x VS^27 ere ,statistically signifl-^.

cant.

M055t of tiie hybrids eKhiblted negative heterosls

compared to their hettex* pai«iit,» ?he: percentage of hete-

rosis csver the better parent ranged from -2d.i23 to 29.67*

Seven hybrid^ recorded significajit negative beterosla, T'liey

x^ere IC.284 x K*1 '(-7,65)r <30*1 x 10.284 (-^7.91)«. IG*28^f s'

VS,27. (-^S.OS), ACV^I X S,8 (^10.v65), ACV.t 52 G0,,,1 (-17,65)*

ACV^1 X IC.,28k (^20,23) and A0V*1 x VS^a7 (^20*23)*. The

positive heterosls exhibited by C0i1 n VS.27 ( 29»67),8 S,8 x

K,1 (8^17), 00*1 X'S.,,8 (S.SO) \^S.27 x K.l (4.82) were

significant..

Compared to the cheek parent, K4I> the percentage

of heterd.sis ranged from ^3*^7 to 2646# Negative beteroslfs

maz exhibited by three hybrids, vlz^ ACV.1 x IC«2^ (*1.3),,

ACV^1 3C VS.27 (-1,25).and C04 x (--3,17),. .-Tvelve hybrids

e2?pre3sed positive' heterdsis of which statisticaX significance
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t^rere by eight hybrids, vis. ACV.1 x K.l (26,16)^ S.s 2:

K.1 (16,1.7),., C0».1 X S.s (14.75)", CO.r x VS.27 (12.17),

ACV^1 X S.S (10.75), IC.28^^ sc' S..0 (8...I7), •V3',27 x KJ (5.67)

• and s:.s x, VS.27 (S-SO).

t'laximum het^roMa "I'Jas exliibited for^ plaiit height fey_

C0..1 2C VS.27 followed by G0,.1 X S.8 B.m ACVil K IC.I4

heterosis percentage oyer raid,, better and check parental

values is represented in F5,gure 2(a).

4.3.2.' Days to f lover

Table 9(i) shows the |3erQentage of hetergsis exhi-^

bited by the fifteen hybrids oi^er their mid,, better and

check parental values, x^ith respect to number of days tb "

iriower. The laanifestation of heteroois was comparatively

low for this character and late" flowering varieties ne're

taken' as better parents,» . . . . ,

»

Compared tp .laicl-parental values, the percentage of

heterosif ranged from -9.29 to 3,*67. Positive heterosis ,

was found only in one hybrid^ vis* AGf#1 x eo.1 (5.67).

thirteen hybrids esspresaeci negative hetejrasis and one cross

«3id' not SKhibit any heterosis for this character, H@3ciraum^

negative heterosis. shown by ie..2S4'2s S«S (-^9.29) and

was' the only hybrid irihich shoi-red significance.

n



'igure 2(a):,. ' Estimation of iseterosis for plaat lisight
iii a 6 X 6 diallel#

Treatment Moi

1

2

5

4

6

7

8

9

10

11

12

13

13

Hybrid ^

Ac?*i .3c

AC¥»1 3£ lC.2m

Ae?«.f sc

K.,1

CO^t X 16^284

00+1 X s«a

co»i jc ms2?\

C0ai K k:»i

iC*2S4 S 3

IC^,284 X VS^S?

iC.284 r.-KA

S.»8,,x ¥S*27

s»ex« ..

m^sf X.. K*i
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Compared to the blotter "parent (late flowering parmt),
the percental of heterosis ranged from -*9,,29 to

fourteen hybrids exMbited negative heterosis, the nmiiaum;

being shown, by i'C.284 x S.8 (^9*29) which was statistically

significsant too« Positive heterosis was recorded by one

hybrid only, ACF.1 x CQ^X (3.67,).

Gonip^ed to tlie check parent, K,1hetexosis ^rcen»

tage ranged- fro© -6*86 exhibit.ed by IC#284 x S,8 to 7^14

exhibited by ACV.«1 x' CO.i, PDsitive heterosis ^ifas stewn

by ixine hybridsj of wMdh ACV*1 x CO^I (7*14) was stati

stically significant# SiK hybrids expressed negative hete^^

f»osis of which only iG,.,2@4 3C S,^.8 (*6^86) was signifiGaiit.

This f ollowed by C0,1 x 10,284 (-1 »94) and S«8 x K»1

(-1.86),

Tte best conibimtion foz^ early flcwering was found

to be iC*284 x S^8 follcwed by S»8 x K.1 and ACV.I x K^1,,

The heterosis pevoent&m esEhifeited; by the fifteen hybrids

0¥er their mid , better and check parental values~ Is repre

sented in Figure 2(b) ^

4»;.3«3'. Dave to aatui'^

The percentage of heterosis manifested by the fifteen

hybrids over tteir raid-parenttetter parent and the cheek

pajrent in ;?espeQt of days to rgatiira is presented in Table
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• Com,pared! to the value, the perGsntage

of heteirosls .ranged'from .59 to 1 «63«,, Positive heterosis

•v^as r^corv3ed by eight hybrids,. Seven hybrids Shoi-fed nega-». •

tivG tetei-osisjwiz. iC,,284 x S*S (-1.39), V3,27 K,1

(-1.27), CO'tl 2C IC,^a4 (-I.ISy/cO.I X KJ (^0.93)^, IC,,28^^x

¥3.27 (-0*84)» C0,1 X VS^ar (^^.79), and S.8 x ?S*27 (-0.18},.

The positive heterosis esjhibited by x K,1 (1.63)

•was alQiie statisstically significant.

Gorapared to the better parent (late matiiring parent) ^

tlie percentage ctf hsterosis ranged from -2.39 to 0.85* Four

hybrids exhibited positive hsterosis but none.v/^ statisti-

oally significant. Eleven hybrids showed negative heterosis^

tl^imiim negative heterosis vjas recorded by the crosses^, 'vis...

IC.284 3C S,8 (-2:^39)j C0,.1 x i'g.284 (-2.59), VS,27 x 1^.1 "

(<«2,fi6) and CO.,1 x VS,27 (-!«i*92) but none were statisticaHy

Comparsd' to the check parent,, K.I, the percentage at

•hetes^osis raraged from, -1 *,22 to 2»6S^ Positive hsterosis

was manifested by eight hybrids,, the rnaximtiDi being shown by

IC.234 s K*1 (2,68)1,. ACV.t 3C YS.27 (1.i7l), ACVM x IC,284

(1*22) and IC,234 x VS,27 (1^10) <. Seven hybrids exhibited

negative hsterosiss viz* C0,1 x, K.I (-^1..*22),f GO^i x 1C.284

'(-0^27), ie,284 X S.S (-0.37)1 VS,27 x K.1 (-0.37)^ ACU^I x

G0#1 («0.12), CO4I X VS.27 (-0.12) and ACVil x 3,8 (^»12),.*
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None of the hybrids statistically dignificent.
'i .

The best hy"brid f02? eai^iy maturity v?as IC »284 x 3,8

f'ollovjed by ^S»Z7 x Ki1 and CO>i x iC,284. The heterosis '

percentage over mid, better and check parental' values for

days to aiature is represented in Figure 2(c),.

I " ' ' '

4i3#:4i. Hiiniber of brandies per ploint

Table 9(li) sh6ws the percentage 6f hetes^sis mani-»

fested by the fifteeVi hybrids: over their siidj better sind

check parental values for the character number of branches,

per plant. ' -- . "

The percentage of heterosis ranged from -^27.69 in

ACV,.1 K IC.i284 to 34.75 in VS.27 3?: K,1, V7han coiuparsd to

their fflid--parental values# Si^r hybrids recorded negatlye

hsterosis and seven hybrids exhibited positive heterosis,.

Maximum percentage ^of positive heterosis v/as exhibited by

m,27 X K.1 (34.75) follcnved by C0.1 x;K.1 (24.80), IG,284 x

(20,00)s C0,.1 X VS.27 (18#92), CO/) x IC,284 (12,41 >»

Am A X COil (2»40) and S..3 x K,1 (0.71). But only one

hybrid vis, x K.l shcsvzed statistical significance.

Ti'/o hybrids, AeV.1 ^ K.1 ^d ,C0,1 x S«8 showed no heterosis

for this character* . ' .

Compared to the better parent, the percentage df

heterosis i^anged from *34.15 in ACV.1 x s.s to i8*1-8 in
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Table:9 Contd.

(ii)Heteros1s percentage for number of branches per plant, number of capsules per plant and length of capsule

V

Parents and No. of branches per plant No. of capsules per plant 'Length of the capsule
SI. hybrids Mean Percentage of heterosis over Mean Percentage of heterosis; over Mean Percentage of heterosis over
No. Mid

Parent

Better

Parent

Check

Parent

Hid

Parent

Better

Parent

Check

Parent

(cm) Mid -

Parent

Better

Parent

Check

Parent

1. ACV.l 1.97 35.07 2.22

2. ACV.lxCO.l 2.13 2.40 -3.03 -8.12 16.53 -34.95** -52.85** -49.14** 2.27 4.85 2.10 5.09

3. ACV.lxIC.284 1.57 -27.69 -33.80* - -20.30 16.33 -44.22** -53.42** -49.75** •2.18 2.26 -1.80 0.93

4. ACV.lxS.a 1.80 -23.40 -34.15* -8.63 20.87 -47.68** -53.32** -35.78** 2.27 1.26 0.44 5.0,9

5. ACV.lxVS.27 2.03 -13.48 -25.61 3.05 31.27 12.94*' -10.84* -3.78 2.27 3.33 2.25 5.09

6. ACV.lxK.l 1.97 0.00 -9.76 0.00 26.40 -21.86** -24.72** -18.77** 2.33 6.46* •4.95 7.87*

7. CO.l 2.20 15.77 2.11

8. C0.lxIC.284 2.57 12.41 8.45 30.45 23.63 20.37*
1

0.57 -27.29** 2.24 8.03** 6.49* 3.70

9. CO.IXS.'S . 2.47 0.00 -9.76 25.38 41.03 35.72** -8.20* 26.25** 2.45 12.21** 8.41** 13..43**

10. C0.lxVS.27 2.93 18.92 7.32 48.73* 49.20 172.83** 142.37** 51.38** 2.32 8.17** 6.43* 7.41'

11. CO.lxK.l 2.60 24.80 18.18 •31.98 23.17 -4.01 -28.72** -28.70** 2.06 -3.44 -4.63 -4.63

12. IC.284 2.37 23.50 2.05

13. IC-.284XS.8 2.17" -15.03 -20.73 10.15 26.00 .-23.75** -41.83** -20.00** 2.29 6.50* 1.48 6.02*

14. IC.284xVS.27 2.20 -13.73 -19.51 11.68 27.77 . 26.79** 18.-16* 14.55* 2.24 6.08* 2.91 3.70

15. IC.284XK.1 2.60 20.00 9.86 31.98 48.03 71.55** 47.80** 47.78** 2.21 5.07 2.32 2.32

16. S.8 2.73 44.70 2.26

17. S.8XVS.27 2.37 -13.42 -13.42 20.30 40.90 25.85** -8.50* 25.85** 2.21 -0.53 -2.36 2.32

liB. S.SxK.l 2.37 0.71 -13.42 20.30 38.83 0.60 -13.13** 19.48**' 2.30 4.07 1.77 6.48*

19. VS.27 2.73 20,30 2.18

20., VS.27xK;l 3.17 34.75* 15.85 60.91** 46.40 75.79** 42.77** 42.77** 2.18 0.69 0.31 0.93

21. K.l 1.97 32.50 2.16

CD CD(0.05) 0.69 . 0.80 0.80 3.10 3.58 3.58 . 0.114 0.132 0.132

—

CD (0.01) 0.93 1.07 1.07 4.15 4.79 4.79 0.153 . 0-.T77 0.177

CD



Flgur© 2(c).» Estimation of heterosis for days to
matitre iii $.6x6 diallel*

Treatment Ho* I-firbrid,

1 ACV.1 32 C0,1

2 Aa%i X xc^zm

3 ACY.,4l 3C S_»,8

4 ACV,1 3£ ys,27

' 5 AC¥,.1 35 K,1

e G-0^;} X IC.234J

7 CO^I 2C S,:8

3 C0,1 3C VS,27

9 ' GOvl 5£ K»:1

10 ICv284 3£ 3:,S

• IC,,284 K VS.27

12 IG.284 3c K»1

13 ' s.a 25 VSi27

14 S,8 X Ki1

15 VS.27 X
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GO»'l X K«1 # Out of the fif-fceen hybrids, tea sh^ied nega*'

ti-ye lasterosis of wliiich the ci-osses,' yi2. ACV*.1 5i.IC.2S4 .

(»53«S3) stnd AGV"*1 & S»8 (-34,il5) were.. statistically signi"^

ficant^ I'laximiia positive heterosis was recorded by the

hybrid C0.*1 x K.*'! (18,18). f.ollotved by VS.27 k.K*'1 (15,83),

ie..2S^i. 2?: Id .(9*86),. CO.,1 x XQ,,2^ (8,45) and C0,1

(7*32) but none mve statistiealiy significaiit.

CoBipared to the eheck piareatj tl:^ percentage

of heterosis ranged-^froa. ;-»20.,i,:30 to 60,91« Oniy two iiybridSj^

ms# ACV,1 X S^8 (^8*63) ^.c1 ACV^.I' 3C ie.2B4 (-^20^,30) shcMed

negative heterosis., Ail the other hybrids exhibited posl*?

tive heterosis except AC?*1 x Ki,1 '^Mch did not show any

heterosis for this character» ,. The, ma^zisnim positive hetero-*

sis \fas recorded, by VS.27 x K.,1 (60,91) folJLowed by 00,1 >i

VS,27 (43,73), €0,1 X K.1 (51.98),. IC.2S4 K.l (31.93), .

eO,1 K IC.284 (30.43), C0,1 x S.8 (25.38), S,S x VS.2?

(20-.30), S.,S X K.l (20.30)^ IC.28^^ x VS.27 (11.68)^ iC.28^!. x

S.^3 (10.15),-^-CY..1 X eo.,1 (8,1.2) and AGV.I s: VS.27 (3,.05).,'

Only ti'70 hybrids. v;erG statistically significant, viz. VS,27 x

K,1. and CO.^1 X fS.27. •

Ths best hybric3s for maximum nitiaber of branches were

VS.27 is K,,1 folioi^ed by CO.I x K.l and C0.1 x VS*27. The

percentage heterosis over mid#, .better and check parent for

this ch^acter is represented in Figure 2(d).



Figure 2(d)* Estimation of heterosis for number of
brmclis^ per plant is a 6 k 6 diallel.

TrePitment No. Hybrid

1 ACVM K COil

2 AC?,1 32 ie.284

3 ACV„1 3C S.8

4 ACV,1 X VS.27

5 ACVil s K^1

6 C0,1 X IC,284

7 C0,1 X S,8

8 , C0*1 s VS^27

9 , , C0.1 X Ki1

10 IC,284 X S.8

.11 IC,,284 X VS.27

1.2 . IC,284 3C

13. S.8xVS,27

iZj. , 3^8 X K.'l.

15 , . VS.27 2C K,.1
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Humfer of capsules Tper' plant. '

The percentage of lieterosis manifested by tm fifteen

hybrids over their taid parent,' better parent and the check

parent v^ith regard to the numbei- of capsules per plant is

given in Table 9(11)# ' , '

Compared to tl^ mid-<-pa'rent^ the percentage of hete-^

rosis ranged from -.47*63 in ACV^I ± S.8 to 172,83 recorded

in CO4I X V"Si27* Six hybrids esrhibited negative heterosi0j,

of which tte crosses,' vis, ACVii" x K,1 •(-21.86), IC,2S4 x'

S,8 (-23,75).j ACY.I C0,,1 («34,,95), OT.1 x IC.284 (^^4.22)

and ACV,-1 X S*8 (-^^7•6S) 'v^ere statistically significants .

Positive iieterosis was stan by iiine hyorids viz, 00,1 x

m,27 (172,83), V5J,27xK,1 (75:,'79);. 10.284 x K,1 (71*55),/
C0.1 x'3,8 (35,72), IC.284 x VS,,27 (26.79), S,8 x ¥S,27 •

(25.85), CO^I x'IC.234 (20/37),; AC?.1 X \''S,27 (12;94) and

S,;8 X Kfc1 (0«60)* Sut the heterosis exhibited by "C0.1 s

VS^27.» VS,27 x 'K*1, IC,2S^!- x lM / IC,,-284 x 1^9,27, C0,1 x

•S,Bi S.S XVS^27, C0»1 XXC,284;kid AC?»1 x VS.2? we3?e "
Gtatistically significant;, ' '

Compared to the better parent,, the percentage of

heterosis ranged from -53.42 in^AC¥»1 x 1C.28^j- to 142,37

in C0,1 X VS.,27.. Ten hybrids exhibited negative heterosis

and were statistically significant. They were C0,1 x S.3

(-a*20)^, S,8 X VS.,27 (-8,50), AGV.1 x VS,27 (-l0.,84).
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S»8 2! (-13 J3) , CO-,1 K.1, (-28^72), .ACV;-1 x K,'1

C-24,^72), iG,284 x 3.8 (-41.83), ACVwl x C0v1. (-52.35), ,

AC¥,'li -x S,8 (-53>32) and AC\^1',s.iC.2S^F, (-53 .42). Pqsitte

heterosis v^as recorded by five hybrids of which the crosses

C0.1 X VS,27 (142.37)|^ IC^2a4 K,1 (47,80), ¥S,27 sc..K.I

(42*77) arid •IC ,28^i- 5£ VS*27 (18»16) were significant♦

Compared to the check parent j K»i the. heterosis per^

oentage ranged from -49.75 in ACV^.1 x IC,28^i- to 51.38 in
' ' '

G0i1 ys,^. Seven hybrids exhibitecS positive heterosis

of which all vere statistically significants I'hey were

<30.1 X VS,27 (51.38),, iG,284 x K.l (47,78)j VS-^.27 x K»1

(42.77), C0.1 X S.6 (26.25), S«8 x VS.27 (25.85),, S,8 x K,.t

(19.48) and IC.284 k YS.^ (14*55)» Negative heterosis was

shcrom by eight hybrids of which seven hybrids viz^. ACV.1 x

K-,1 (^18.77), IC.284 X S.8 (-20.00), C0.1 3t IC.284 (-27.29),

€0^1 K K,1. (~28»70), Acy.1 X B.Ja (-35^78), ACy*1 x C0,1

(-49^14) and ACV.1 IC.284 (^9.75) shaded statistical

significance.- • ' ! . .

The best cross combination for this character was

GO.,1 X VS,27 followed by VS.27 k K,1 and iC,234 x K.1 , The

percentage heterosis over Md, tetter and check parental

valTjtes for mmber of capsules per; plant is represented in ,

Figure 2(e)* ,



Figure 2(e)* Estimation of heterosis for number of
capsules per pl^t in a 6 3c 6 diallel.

Treatment Nc)^ Hybrid

1 ACV«i X CO^i

2 : ACV*1 X ie.28^t

3 ' AGT^1 JC S%:8

4 ACV,1 X V3V27

5 ACV,1 X Kil

,6 co:^i X ie„2s4

7 COtI X s,8

8 - 3£ VS'^27

9 , • C0*1 X K'4

10, IC.284 k

11 IC».284 s VS,27

12 • IC:,284 k K..t

13 • , s^8 2C vs;27

14 , . • , s^8 X k;i •

13 - . • .. vs;27 X K.1



Figure 2(b):* EstimatiorA, of heterosis for days to flower

in a 6 3C S diallel^

Treatment Hybrid

1 ACV,.1 X 00.^1

2 ACV.1, 3C IC.asI^

3 AC?VJ X S',8

4 ACVil >: V3 ,27

5 Acni X K:».1

6 G0„1 3£ XC-,28ij

7 eo,i X s.a

8 co.,1 2v

9 CO.J X K,1

10 IC».264%.S,8

11 IG»2S4 ,3C,VS.27

12 IC.284 5: K.1

, 13 S.8 32 VS»27

14 S,,8.3cK*:1. •

15 VS.27 X X.1
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4.3«6.. I^eKigth of the gaTsgiale

Table 9(11) shows the percentage of heterosis aani-^

fested by the fifteen hybrids over their mi![3 j better and

Gheck parent for the character» length of the capsule» The

heterosis percent%e was comparatively lo^ for this, character.

Compared to the mid parent« the perGenfcage of hete-^

rosis ranged from -3i4^5- in C0.1 x K,1 to 12»21 in C0,1 x

S^S, Only tv/o hybrids, yis. S,8 3C VS,27 (-*0.53) and G0,1 s

K»1 («3,44) exhibited negative heterosis* Out of the tMr-

teen hybrids which recorded positive heteroBiS j the statl-^

stically significant cross combinations v;ere C0.1 x S»3

(I2,a1)j C0,1 X ¥S*27 (S.17)t e0.1 X IC,284 (8.Q3), IG.284 x

S.8 (6»50), ACV,1 32 K.1 (6*46) and IC*284 k ¥S*27 (6*08)•

The percentage of heterosis ranged from -^.63 in

C0,1 55 K,1 to 8#41^ In G0*1 jr S»S when compared to their

better parental values. Negative heterosis were recorded

by AGV.1 X IC.284 (-1.80), S,8 x ¥S.27 (-2.36) and C0.1 x

K.,1 (^4.63)« Out of the t^'/elve hybrids which exhibited

positive heterosis, statistically significant cross combi--

nations were GO.t k S,8 (8.41), G0..1 x 10^,284 (6.49) and

eo.1 3£ vs^27 (6.43:),

Compared to the check parent K,1, the percentage

of heterosis 'v^as found to range from -4^63 to 13.43* Only
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one. .hybridi. vis.. CQ^1 3C K*1 (•*4,63) exMbitejd negative

heterosis* Positive heterosis vms manifested by foufteeii _•

hybrids of whicdi the cross ^ombinaticsh^, vis* G0»1 x S,8

(13,43), ACV,1 3C K:,1 (7,87), G0,1 3S ^.27 (7,41), S»8 x

K.1 (6»48) and IG.:284 35 S»8 (6.02) vjei^ gtatistieally'

sigaifiearit*

1 , .

The iaest cross corabination 'for this ^shai^Gter vms

G0.i1 5£ S,„3 by C0»1 3£'1/5,27 and AC¥.i1 s: K#1. ' The

yr heterosis perc^istage over mic3| better amd Wheels pajpGntal

values £or length of the capsule-is represeEted in Figure

\

4*5•7.. Nuaber of seeds Ber caBsula

The peroenta^'of h^terosis nmifestad by the'fifteen

hybrids over their cjidi. better cheek p^entai values

with to the nmber of seeds per capsule is presented

X in Table 9(iii)» •'
1

The percentage ©f heterosis QVer- mid parental value

ranged from'--26*51 in ACV^I x S^B to 26#99 ih CQ.,i k S.«8»

Six hybrids recorded positive heterosis^ t^ significant

eross combinations bsing GQ-^1 3C S,8 (26<,99)#. VS*27 2$ K,1

(1i*.06)s S,8 X K,-1 (9,36) and S,8 x VS,27 (8.73). Negative

heterssis was exhibited by nine hybrids of which the crosses,

^ vis* 10*284 X S,,S (^10^22), IC.284 x ys.27 (-11,92), 00.1 sc



Parents and

SI. hybrids

No.

V

Table:9 Contd.

(i1i)Heterosis percentage for number of seeds per capsule, weight of 1000 seeds and oil content.

Mean

No. of seeds per capsule

Percentage of heterosis over

Mid

Parent

Better

Parent

Check

Parent

Mean

(g)

Weight of 1000 seeds.

Percentage of heterosis over

Mid

Parent

Better

Parent

Check

Parent

Oil content

Mean Percentage of heterosis over

Mid Better Check

Parent Parent Parent

1. ACV.l 100.87 3.29 53.57

2. ACV.lxCO.l 57.03 -26.25** -43.46** 11.82* 2.16 -28.49*' -34.28** -16.28** 36.33 -33.87** -34.54** -5.22

3. ACV.lxIC.284 83.70 -5.08 -17.02** 64.12** 2.62 -4.76** -20.30** 1.55** 36.50 -28.13** -31.86** -4.77

4. ACV.lxS.8 58.00 -26.51** -42.50** 13.73* 2.52 -16.33** -23.32** -2.33** 31.67 -39.14** -40.88**-•17.38**

5. ACV.1xVS.27 57.67 -26.32** -42.83** 13.08*' 2.67 -5,74** -18.94** 3.49** 32.67^' -26.85** -39.02**-•14.77*^

6. .ACV.lxK.l 57.70 -24.01** -42.80** 13.14* 2.72 -7.30** -17.24** 5.43** 26.87 -41.94** -50.22**-•30.42**

7. CO.l _ 53.80
- • - -- • 2.76 55 .50-

8. C0.lxIC.284 56.57 -12.50** -25.08** 10.92* 2.28 -8.36** -17.35** -11.63** 30.33 -41.39** -45.35**-•20.87**

9. CO.lxS.8 70.33 26.99** 23.46** 37.90*.* 2.66 -3.37** -3.68** 3.10**. 38.16 -27.99** -31.23** -0.44

10. C0.1xVS.27 59.70 9.07 7.25 17.06** 2.65 3.43** .-3.87** 2.71** 36.33 -20.15** -34.54** -5.22

11. CO.lxK.l .52.57 0.32 2.29 3.08 2.84 , 6.48** -3.14** 10.08** 25.50 -45.65** .-54.05**-•33.47**

12. IC.284 75.50 2.22 48.00

13. IC.284x5.8 59.47 -10.22** -21.24** 16.61** 2.32 -6.45** -15.39** -10.08** 36.83 -25.21**. -27.06** -3.91

14. IC.284xVS.27 57.77 -11.92** -23.49** 13.27* 2.13 -6.91** -9.89** -17.44** 45.83 9.78** -4.51 .19.5'7**

15,. IC.284XK.1 54.40 -13.99** -27.95** 6.67 2.29 -4.71** -11.50** -11.24** 35.67 -17.38** -25.69** -6.94

16. S.8 56.97 2.74 50.50

17', S.8XVS.27 61.23 8.73* 7.49 20.06** 2.57 0.54 -6.28** -0.39 44.67 3.88 -11.55** 16.54**

18. S.8XK.1 59.03 9.36* 3.63 15.75** 2.16 -18.79** -21.10** -16.28** 44.50 0.19 -11.88** 16.10**

19. VS.27 55 67 2.37 35.50

20. VS.27XK.1 59.23 11.06* 6.41 16.14** 2.45 -1.19 -5.33** -5.04** 40.17 • 8.80* 4.78 4.80

21. K.I 51.00 2.58 38.33

CD (0.05) 4.78 5.52 5.52 0.03 0.03 0.03 2.43 2.81 2.81 j
CD (0.01) 6.39 7.38 7.38 0.04 - 0.04' 0.04 3.25 3..7 5 3.75

00

cn



Figure 2(f )# Estii^tion of iieterasls for length of
tfee capsule in a 6 x 6 dialle:iv.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

BMi,:

ACV.*1 ^ CQA-

32 ic*284

X S.^S .

Aa?,1 S vs,.27

Acv,:i 32 i;^-i

eo,»1 3C I€.*284

C0»1 X S,.j8

G0»1 3C VS.i27

CQ»1 X K.*i

XC ,:28^^ S .S

te am 3C lfS*S7

IC,ft284 K K.I

S>8 3£ ¥S.*27

3,3 X' K,.1 •

t&A
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10.284 (-12.50), x K.I (-13,99)# ACVJ, sc K.-1, (-24,Ql),

ACV.t x C0i1 (^26^,25), ACV.I x VS,27 («26.32) arjd AGT.I

S,8 (•26.51) v/e3?a stat4stieally significant

Compared to tie bettei^. par^^nt, tte heterosis per-*

oentage ranged from. in ACV.^I x €0,1 to 23*46 in

C0^1 K Positive heterasis v.'as liGfticed only in five

cases, of 'Which statistical sigaifieajice v;as recorded by

G0,1 X S.S (23#46) mly* Ten hybrids recosc'ded negative

hQterosis of v;hich nine crosses, vis, ACV.I zz IC,28^i-

(-^17.:02),, IC,2S4 X S.8 C-21.-24), IC.284 x VS,27 (-23,49),.

eo.1 X IC.-284 •(^25,:08)» IC.28^s- x K,1 (-27^95), ACV,,1 x S.a

(^42,50)» ACV.I 3C iC..1 (-42.80), ACV.I k ¥8.^27 (-42.83) and

AC¥,:l K C0,1 (-/43^;46) yere statistically significant.

Compared to the check parent, K,1, the percentage

of heterosis ranged from 2oOS to 64.12#, Ail the fifteen

hybrdds exhibited positive heterosis of v/hlch thirteen t/ere

statistically significant. They -were ACV.I x IC>28^!- (6^!-,12),

C0.1 ^ S,S (37.90),, s.a % vs.27 (20,06),. C0.1 x irs.ZT (17.06),,

IC,28^v z S.O (16.61), VS.27 % K.1 (16.14), S.8 sc K.1 (15-75),

ACV.1 X S.8 (13.73), IC,2S4 s VS.27 (13.27)* AC?.1 x K.1

(13.14), ACT.1 ^ VS,27 (13..0a), ACVJ jt CO.i' (11,82) and

G0,1 X IC,284 (10.92).

The best combination for this character was C0,1 k

S.8 f ollowed by S,,8 x VSi27 and VS*27 SE K»t. The heterosis
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peroeatage over midi better and check parental value for

numbei? of seeds per eapsule is represented in rigure 2(g)»

4*3•S* Weight 6£ 1000 seeds

Table 9(iii) shGrt-zs the pereentage of heterosis mani

fested by the fifteen hybrids over thelt^ aidf better and

eheck parental values for the, character, "weight of 1000

seeds

Compared to the mid-^parent, the perceiitage of hete

rosis ranged froni ;»'28»49 in ACV*1 35 C0»,1 to 5,48 in C0«.1- k

K.I. Tvjelve hybrids recorded negative heterosis; of i^hi.ch

eleven v?ere significant * They were C0.1 x S.S (-3»-37)»

IC.2S4 X KJ (-4.71), ACvM X 10^284 (^4.76), ACV.I r VS.27

(-5,74), 10.284 X S.8 (-.6,45), IC,284 x ¥3,27 (-6.91 )y.

ACV.1 s K.l (-7>30)9 C0^1 X i€,234 (-8.-36)j AC?,.1 x S,8

(-16.33), S,.B X K.1 (-18.79) and ACV,1 x C0,1 (-28.49).

Only three hybrids exhibited positive heterosis of which

eo.,1 X K.1 (6.48) and C0.1 VS.27 (5»43),i^ere statistically

significant,

Gompared to the better parent the percentage of

heterosis ranged from *34.23 in ACV.I x GO^I to 3.14 in

C0.1 K K.,1, Fourteen hybrids ejsMbited negative heterosis

and only one hybrid., vis.. C0.1 k K.1 (3,14) recorded posi«^

tive heterosis. All the fifteen hyl^rids were statistically

significant.



Figut^ 2(g)» Estimation of heterosis for riusb^i* of
seeds per capsule in si 6 3t 6 diallsXf

Treatmsnt , Bybrld

1 AC?^i X eq.,1

2 ~ ACyj X 10.284

3 ACV.1 X S ,8

4 ACV.1 X VS.27

5 ACV;4 s Kj

6 CO^I ja ie '.284

7 C0»1 X S*8

8 C04 X V3,:27

9 €0,1 X K4

10 IC,*234 X S.S

11 I€*gS4 2C ¥3,37

12 IC*284 X E,1

13 ^ S..a-2SVS»27
14 S»3 3C K,1

15 va,27 s K»1
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Con^t^d' to. the 'cl^ck' pai^at, K-^t "fehe ia^reeiitage

of heterosis ranged fro.ni -17*44 to 10»08« Sisc hybrids

re.eor^^jd positive heterosis a?id were statistiea3.1y ^lgni~

tiOBxit. 1?hey werd! €0,1 2£ (10*08) ^ Mnr*1 ^ Ksl (5.43):«

ACV^I: K trs.27 (3*49)» GO^I 2S S,8 (340)* CO^I is VS.27 (2*71)

and AcrvM j£ IC«.a8^f (1.55)?. Negative heterosis .exhibit^sd

by nine hybrids of/wiiich eight crossesj, AQV^I. sc S,8

(-2.35)#^ -^^^27 10,284 x S*3 (^O.^OS).,; IC,284 s:

K,1 («1i,24>> mA 5S XC.«as4 («11>65)', ACV^ 3c C0;.1' (-16*a8-)»

S,3 X Kj .(-16,2a)-and. IC.284 x :VB,»27 (^17*44). were stati-^

stically significant-

naxirnm beterosis percentage for this ciwacter was

exhibited by C0#1 K,1Tl^. percentage of heterosis over

mid 5, better an53 check pas^atal values for 1000 seed weight

is represented -in ;Pieur$ 3(h) ,-

^-3.9. Oil ccaitent

The percentage of heterosis manifested by the fifteen

hybrids Over theiiif mid-parent , better parent and check

parent for oil content is presented in Tabi<§' 9(iii). ^he
'•^.1

hybrids were generally inferior to their parents \Trlth regard'-

to oil contents

The percentage of heterosis ranged froai ^^5♦65 in

G0,»1 55 K,1 to 9>7S in 10^284 VS,,27, when compared to



Figure 2(h-). Estimation of heterosis for 1000 s^ed
v^eight in a 6 2C 6 diallel*

Treatment Hybrid

1 ACYJ X QOA

2 ; AC¥»1 K 10.234

3 ACV,^1 X s:,8,

4 AC¥ 4 X vs ,27

5 ACV»-1 K K*1

6. CO',1 X IC.2S4

7 G0»1 X S.8

8 C04 3c VS;,27

9 C04 s

10 : IC .284 X S,8

I'} ICi284 3C VS,27

12 IC»284 k K.1

13 S;8 X VS\27

14 S »8 x K,t,1

15- YS.;»,27 X K'.'1

-*L.
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thsir mid-parental valuesEleven h3;ferlda re.cs^Gd ne^tive

heterosis which ^^ere statistically aignifleant •' They v/ere

IC,284 X (-»l7t53), C0,1 x VS*27 (**20^15)» IC.28^fr 5S 3*8

(^25^21), ACV,1 3£ VS.27 (-26.65), C0,1 k S,8 (-27.99)»

ACV„1 3S ie.284 (-2S,13), ACV:.*1 x C0.;1 {^3*B7)t ACV.I x S,8

(-39.14), C0,1 :5c IC.284 (-^1»39)j ACV^I js K*1 (^41*94) an^

C0,1 s K«.1 (-^5*65)* Only four hybrids exhibited positive?

heterosis^ via. IC.SS^j x VS.27 (9,78),, VS.27 x (a,80)|,

S.8 3C YS.27 (3,83) and S^S 3£ K,1 (0,19) of whieh only

IC,284 X VS,27 and VS.27 k K,1 ^ere significant_♦

Compared to' the better parent, the percentage of

heterosis ranged from «»54..05 recorded in CO.I.x K,1 to

4«78 in VS*27 k # Positive heterosis was recorded by

cjne cross only^ vis, VSi27 x K,1 (4,78) but was ncefc signi

ficant, Fourteen hybrids exhibited negative heterosis of

which thirteGn were statisticQ^lly significant. They were

S,8 X VS.27 (-^11,55)# S«8 x IU1 (^11,88), IC.284 x K,1

(-25,69)# IC,284 x S^S (-»27,06), CO^I x S*8 (^31,23)»

ACV..1 2S IC,284 (-^31.86):t C0,1 x VS,27 (^34,54)^ ACV^I x

COJ (^34,54)^ ACV.I X VS*27 (-39^02),: ACV.I x S.,B (^40,88),.

C0,1 K IC*284 (-45.35), AeV.t x K.I (-^50.22) aM GO.I x K,1

(^54,05).

Compare(3 to the check parent, K,1, the heterosis

percentage ranged from.-33,47 to 19,57* Only four hybrids
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expressed positive heterosis of %?hiOh three crosses were

significant• They v?ere IC»284 x (19*37)1 % VS».27

(t6.*54) and, S.S. s K,1 (16.10). Negatiye heterosis mB

:^Khibited. by eleven l-^brida of wMch ths, statistiGEilXy

significant orosses wers ACVii,,1 x VS,27 (r'''^t77)# ACV.,1 x

3,8 (:^l7*3a), G0.1 X 10*284 («20.87)« AGV.1 k K*1 («50.A2)

and C0,1 X K.1 (-«53fA7)f

best eosabination'for tBis <iiaracter was lG-i28k-x

VS,,27. Tlie. percentage of heterosis' ov©f mid,,, better and

check parental-values for oil content is represented in

Figure 2(1),

4.3.10. Seed yield -Der plant

Table 9,(iv) shows the percentagQ of beterosis mani-^

fested. over aid, bettetr and cb^ck parental values for seed

yield par pl^t» •

The percent^e of hetsrosis ragged from -51.11 in

ACV»1 X S.8 to 105»78 in CO'^I x ¥3^27 v;hen compared to

their mid^parental values» ' Eight hybrids reedited nega^

tive l^terosis of which siK x-tere statistically signifiesnt.

They were ACV^^I x (-15*31)». 10^2^ x S,8 '

ACV^I K M (-33^35)» ACVil 35 IC,284 ACV.1 K

eo«1 (^6^83) and ACV^I ss 3*8 (-5l.11h Positive haterosis

was esdiibited by six hybrids of which five crosses vis.
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Table:9 Contd.

(iV)Heteros1s percentage for seed yield per plant and seed yield per plot.

V

SI. Parents & Hybrids Mean

Seed yield per plant.

Percentage of heterosis; over Mean

Seed yield

Percentage

per plot

of heterosis over

No. (g) Mid

Parent

Better

Parent

Check

Parent

(g) Mid

Parent

Better

Parent

Check

Parent.

1. ACV.l 5.82 205.13

2. ACV.lxCO.l 2.13 -46.83** -53.44** -30.84** 61.22 -55.14** -70.15** -39.07**

3. ACV.lxIC.284 2.91 -34.48** -49.97** -5.52 92.57 -40.38** -54.88** -7.86

4. ACV.lxS.8 2.57 -51.11** -55.87** -15.55 78.67 -57.54** -61.65** -21.70*

5. ACV.lxS.27 3.49 -15.31* -39.94** 13.57 124.82 -10.41 -39.15** 24.24**

6. ACV.lxKil 2.97 -33.33** -48.99** -3.70 100.70 -34.10** -50.91** 0.23

7. CO.l 2.18 -67.78

8. C0.lxIC.284 2.35' -10.48 -23.37* -23.70* 74.50 -13.95 -29.30** -25.85**

9. CO.lxS.8 4.93 43.50** 5.20 50.05** 181.84 55.92** 9.90 80.99**

10. C0.lxVS.27 4.75 105.78** 95.21** 54.22** 172.87 144.65** 135.09** 72.06**

11. CO.lxK.l 2.58 -2.15 -15.43 -16.23 84.33 0.25 -15.05 -15.06

12. IC.284 3.07 105.37

13. IC.284xS.8 2.92 -24.55** -37.55** -5.19 90.73 -33.00** -45.17** -9.69

14. IC.284xVS.27 2.88 4.61 -5.20 -6.49 85.97 -2.78 -17.47** -13.44

15. IC.284xK.l 4.13 34.42** 34.05** 34.09** 156.43 52.00** 48.46** 55.70**

15. S.8 4.58 165.47

17. S.8XVS.27 4.58 28.81** -2.14 48.70** 162.53 35.01** -1.77 61.77**

18. S.SxK.l 3.88 0.00 -17.09** 25.97** 132.83 -0.10 -19.72** 32.21**

19. VS.27 2.43 73.53

20. VS.27xK.l 4.38 58.91** 42.15** 42.21** 167.93 93.03** 67.15** 67.14**

21 . K.l 3.08 100.47

CD (0.05) 0.495 0.572 0.572 15.74 18.17 18.17

CD (0.01) 0.652 0.755 0.762 21.06 24.31 24.31
CD



Figure 2(1)#. • Estimation of heterosis for dll content
in a 6 .X 6 dialleX-

'i

Treatment No, Hybrid

1: Ac\r*t X 00.1

2 ACV^I. 3C ie,284

3 ; AC?»1 K s^8

4 Acn/'̂ i 3c

5 AGV.I X K,'3

5 CO.,1 3C IC ,2E^

7 COil X S»8

8 eo^l X v$.27
I • • '

9 c6*1 X S.I

10 IC.284x3,8

. ,11 IC,28if X VS.27

'12 IC.28^f S KJ

13 ' S.8xV3»27

14 3,8 X lt#,1

15 "¥S,27'x K,.1

>
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COvl. 3C vs.27 (105.73), VS..27 x M (58,91) j CO4 sc S.S

(43,50)# IC.zm K K,1 (34,42)., and S,8 k Va,27 .(28,S1) '

yevQ statistically significant n One hybrid^ vis,.. S,.3 x K*1

shOTed na heterosls for this character',
\ ^ .

Compared to the faetter parent , the percsntage. of

heterosis ranged from *^63»44 in- AGV^I x C0,,1 to 95»2l in

C0,1 K Y3#27». Negative h©terosis was sliovm by eleven

hybrids., of which eight, vis, S,8 x K|,1 (^17,09).» C0,1x

IC.284 (-2337),s IC.284 3C S,8 (^7.65)i: AGf^i x VS.2?

(-39,94), ACV„:1 X K,1 (^48,99), ACV.1 x 10,28^} (-49,97),

ACV.I X S,8 (*55#87) and ACV,1 x C0,1 (*^5.^kA.) were stati

stically si^nific^t* Four crosses raoorded positive

heteroBls# of which the hybrids, G0,1 x VS.27 (95,21),

VS,27 X K,4 (42*16) ^d ICi28^^ x (34.05) \?ere slgnifi^

cant.

Compared to the check parent > K,1, the hete2t»sls

percentage ranged "frooi -30*84 to 60,06, Seven hybrids

exhibped positive heterosls of "Which six crosses, viz,.

CO^I x s,8 (BO.OS), 00,1 X vs,27 (54,22), S*3 x VS,a7

(48,70),. VS,27 X K,.1 (42.21), IC,284 K,1 (34,09) and

S,8 'X K,1 (25^97) were statistically significant. Negative

heterosls was eschlbited. "by eight hybrids of which

crosses were significant.,^ They C0,1. x IC,284 (-23,70)

and Aev,1 x C0,1 (-30,84),
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The best cQmbinatlon for seed yield per plasit was

G0«1 s VS»^ folloYJed by 'VS.S? x K»1 and C0,1 k 3^8. Tlie

percentage' heterosis over ai(3| better aiid checic parental

values for tiiis character is representSsd ia. Figure z{^)*

4>5.11 ^ Seed ^^deld -per t)lot , ^

• The :^rGentage of heterosis raaoifested by ths fifteen

hybrids over their oiid ,, ijetter and cMck parental values ,

for seed yield per is presented in Table 9 (iv)*

Compared to the q^d^parent, the percentage•of hete

rosis ranged from -57#54 in ACV.i'x 3^8 to 144»65 in C0.1 x

VS*27.- Nine hybrids eschibited negative heterosis of which

five hybrids vis. IC,284 k B*q (•»53*00),"ACV,1 x K«1

'(-34.1o)s. ACV'̂ I X IC«2a4 (-40*58), AGV.I x C0,1 (-55.14)

and ACV^I x S*8 (^57-54) %^ere statistically significant*

Si5: hybridsresorded positive heterosis* The, significant

hybrids were 00.1 3i (144.65), "^<»27 K K.I (93*03) j

C0i1 % (55#92)s IC.284 :5S K,1 (52,00) and S.8 x VS,27

(36^01)*

Compared to the better parent# -the percentage of

heterosis ranged from •^70.16 in ACY.1 k CO.I to 135»09

in C0,1 X ¥3.27# Four hybrids recorded positive Heterosis
«• 1 •

of which the threp crosses# vis. CO^I x VS»27 (155.09),

VS.27 X K.1 (S7»15) and 10*284 5: K^l (48.46) were signifi

cant# Eleven hybrids recorded negative heterosis of which



Figure 2(3).i' Estimation of heterosis for seed yield per
piant:in a 6 k 6 diallei* '

Treatjieiit Hybrid'

1 ACV.I X C0>1

2 ACV.^I X iC,284

3 1CV#1 5C S^8

4 AeV:^1 X VSi27

5 ACVil 25: K,i,1

6 C0,>1 3C IC*2S^l-

7 COil 5s Si8

a • CO^I x VSi27

9 • C0;.1 3C K..1

10 XC-^284'2£ S-.3

11 1C . 2S4 X VS ..27

12 ICw284 25 K;J

13 S,8 X VS>27

14 SvS X K,1

15 ' VS>27 X K.I
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nine significant.. They vseve IC*284 3£ VS«27 (^l7»'̂ !-7)»

S,3^ K.1 (rl9*72), C0,1 k 10,28^ C-29,30), AGV.1 x VS»27

(-•39il5)> 10^284 X S.8 (^5,17)i A'CV.1 x K*1 (•^50,91),

ACV»1 X 10*284 (^54,8S),s AGV,^1 x S.S (•^1«65) and A€V^1 X

G0.1 (-70,16),
• • ^ • • I •

Compared to the eheok parent* K.1 ^ the heterosis

percentage rasged from •*39*07 to 80.,99». Positive heterbsls

was exhibited by eight hybplds of which seven cmssQs were

statistically significisiiti They wers C0i,1 x S»8 (80»99)»

CO/1 X VS,27 (72,06), VS,27 X K-1 (67»14),. S.8 x VS,27

(61.77), IC,2S4 XK*1 (55«70), S,8 X K*1 (32^21)/and ACV,1 x
VS,27 (24,1*24)4 Seven hybrids recorded negative heterosis

of vrMch the significant' crosses v^ere ACV,,1 x S,8 (-21,70),

G0,1 X IC»284 (-^254,85) and ACV*1 x G0»1 (-59.07).

Maximum, heterosis f or this character v;as exhibited

by the cross, G0.1 x VS*27 follcswed by VS.27 x K»1 and .

C0,1 X SiS. The heterosis percentage over raidj better

and check parental valueg for seed yield per plot is

represented in Figure 2(k).

It was seen that the varieties S ,8, VS«27 and ACV^^

were the best general combiners for yield and important

yield attributes and the best specific corubinations for,

these Characters, were C,0.1 x VS^^, CO.,1 x and VS.27. x



•a

Figiire 2(k)", Estiniation of heterosis for seed yield
per plot in a 6 X 6 diallel*

Treatoient Ho:«.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Hybrid.

ACV.1 X €0.1

AC¥.1 5C IC.2a^t

AC?',.1 3£ ,s;8

ACVJ X VS»27

AC?*1 xK.1

Cp*,1. tC .PM

.C0,1 X Sa8

C0,1 X VS'.27'

GQ-«i •

IC*2S4 X S,.3

lC^,26k % VS .27

IC .28^^ X.K.;1

s\s %is ,27

. s:.a X ^*1

vs . 27 X K.1
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Kil, (Fig*3) . 'J'he cross combinations with Mgh s«c,a

effects also esihibited the maximum heterosis for the

character un«3er study, I'hs ms^t important oMractei*,

yield and its attributes were influenced by additive .

and non-additive gene action although non-additive gene

action predominated. . . •• • •



Fl.g'ore 3, Bont specific coabinations- among 6 x 6

dlallel.
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DISCUSSION

The btsseder of a self-pollinated cf'op is in general

faced with the pr-olalem of choice of parents for hybridisa- .

ticai and the iselection of the best lines from hybrid pro

genies. The diallel cross teoiinique which Involve^ the

crossirjg of a group of linss in all possible cotabinations

is Qxi efficient njsthod for the study of ccsabining ability

and the nature and type of genetic parametes^s operating in

the escprsission of l?:arious characters. This enables the

choice of appropriate parental material for employing the

most suitable breeding methodology^ Further, the average

prc3ductiyity of sesame in Kerala is corxiparatively lox-? and

the scope for esqjloitation of hybrid -yigoiir in this crop

needs investigation. The present escperiiaent iJas undertaken

to study the cosibining abilityi gene action and.hetei^sis

in sesame, Sisc varieties and the fifteen hybrids obtained

by crossing them in all possible coabinations, excluding

reciprocals, wei^ subjected to diallel analysis. The

results obtained are discussed in the ensuing sections,.

5,1 Combinin.p: ability

The estimate of g*c,a and s,c«a effects vjiii be of

great value in sorting out elite parents and desirable

cross combinations>, Results of combining ability analysis
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of the chosen aix parents and the fifteen hybricis obtained

by crossing tham are discussed balow.

The analysis of variance due to ccsubining ability

revealed l^at both g*o,B. and s.c.a variances were signifi~

cant for the characters». plant height* nismber o£ capsules

per plant#: numlx^r o£ seeds per capsule, veight o£ lOCX) seeds,

oil content, seed yield per plant and ssod yield per plot*

Similar results I'jere reported for plant haight by Rathnaswamy

(1984)i Patteh at al. {1982) alsb reported significant

g,G,a and s.*G,a variances for the characters, plant height,

total niffifibar o£ capsules per plant, thousand seed weight and

seed yield* In the present investigation, a preponderance

of s<,c-,a vafiancQ was observed for all tha characters studiodi

This is in accordance iidth the reports of Dora and Kamala

(1987).

The high s#G»a vai-iande observBd for plant height

is in confinaity with the reports of Murty and Hashim (1974),

Krishnadpas at al» ^1987) and Bora and Kamala (1987),

ewr tlie significant g.c.a variance for this cj-iaraqtor in

tha present study is in agreoinent with the findings of

Miyrt-y (1975), Kotecha and Yermanos (1978), shrivas and Singh

C1981) and Rathnasw^iy (1984)* The g.c^a effects were

significant in five pazrents and s.Cia effects significant

in tw^iw hybrids A-• Maximum positive g,c*a effect
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C£or tellness) was esipressed by hCV.l foUoved by s»8 and

Negative g.iC».& effeqts (for dwarfness) was .recorded

'i%- vs.,27, G0*1 snd IC 234i Among tlie <lifrer©fit cross com

binations, maximum positive SiC*a effect was shot^n %

GO.l 35 vs. 27 i&ich was a coiTibination involving pDOr g«2ner^

conbinera for plant hoight. The next best Combinations

•mre ACV*l x K»1 folloxv'ed by GO.l ^ SiS. Tlie cross AGv.l %

K.l involved both tlie parents xvliich vj©re good general com

biners for height vtiereagi in CO,l x S.S the female parent

CCO.l) was a poor Gc^iiier and 8,8^ a good combinar. More»-

over ACV.i and S.8 the bast general ccwbiners did not produce'

hybrids with positive s.c.a effect. High s*e.a effects

^•-'Qre -manifested in eill the tlirse ccsnbiiiatioris involving

poor X poorp good x good and good x poor general ca\ibiiiers«

Similar results viere also noticed by sharma and Chauhan

(1985) vjhejreas Fatteh et ali, (1982) reported that the best

general combiBers ware involved in best specific conbinations.

the g.a.a of the p.arenta in general, directly related, to

their per se perfonrianqe feh© parents '.^ith high meajia

showed high g^c.a effeets,* • Th<3 g«G*a of the parGnts in

general had no baaring on th© 3»e.a effeats of the crossQg •

ie, the crosses involving the high general canbiners tfijre

not n6!ce!3sarily having high s^c.a i?££ects. The g.c.a and

s.c,.a sffects mire significant for tliis character suggest-^

ing the ii!i>ortanca of both g,e«a and s.c.a variances as
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was also evidenced in the" present study.. Out of the sight

cross coKibinations with positive s.,G*a Q££ect3-» three

i^feween .poor k good# three bettjean pdpr x poor and fvio

hQtxi^en good 3? genesral ccanbisiers*

For the i^aracter day^ to flowari, the variance due

to s,c».a alone was significant., suggesting tha iiripDrtance

of specific coraMning atoility for this tr^t, Thiis is in

accordance with the reports of Murty and Hashim (1974),
'

Godawat and Gupta •C1985) ©nd I3ora and Kamala (1987). How^

ever, contradictory to this, Murty <1S75),, Veena Qt ai.

(1983) §.nd Shsaona end Chaiihan (3.985) reported higher g.c.a

variance for 4ays to flo'i/er^. Negative gi.c«a effects %-^re

shQim by-the parents S»S, K«1 m<S. IC«284 aM the mascimijm
?

aigiiificamt negative s.c#a effect by IC.284 x S*8« Tlie

parents with nagati^ g#..Q.a effacits were inwived in C

iC».2S4 3C S*.8. The other bast ccxnbinations for earliness to

> flo^-jer \mm- hCV»l x K^l and hCV-,1 x IC«284 where ACV^l vfaB

ts?ifcli positive g..c,a and IC* 234 and K,1 •were with negafeiva

g.iC.a effaots, Th© bast specific combinations for e-arliness

therefore invoX-rod early early and late 3-e early parents*

It wa??. also soeri that tbci g*c.a of the parents genorally

.related to their peg se p©rforinancei Gorreep-oncSenca bQt«e©n

the s,c,a. effeet and per sa parformancQ o£ the F^'s vrnro

seen in most of the crossas>. Out of the ten bast combinations
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for earjiness, six imrolVBd parents ,vjBm late 5; ©arly,

two late X late and early x early generai cort^ipsrs.

All the thjreQ possible types ,p£ comMnatiofis fet^Qii parerits

^©f high atid low g*o,.a effects^ \gere also reported by Sliamaa

and ai^tihan' (1^85)., On the contrajry, Pattoli et al. C1982)

frcxn a diallel set o£ six sasaima strafiis revealed that the

bast gaiies?al CGsmslners involved in' the beat sp^oific

qoBbinatlons*

-* The treatments did not differ significantly for then

.eh.aracter days to matlire and henc© g«G.®a and s,G,a ifarionces

••.was not gignificai.'it.s Contrary to tliis, Patteh et al, (1982),

Chaucahari Qt al* (1984) and sharma and Chatohan <1985) revealed

that .g.c,5i vms higher for th^s^ Gh^asster# wheraas, Dora, esid

Kamala (1987) reporteci signifiicant SiC#a for day©-, to roatiire»

The variance dua to s#.c»a alone was sigRificaiit -£oir

the character nyrrter of brsjiches per plant* fMs is in

line with the results reported by Murty an<3 Hasliira (1974)^^

Fatteh at al.* C19S2) and Dora and Ksmala (19S7)» On tha con--

trary,. g,«c,,a was reported to be high by Gupta (1981) and

Ratlmasw?®iy (1984). MaasiK'tisa |50sitlve g-.c,a effect for

tJhis character was recorded by the pareint VS»27 follo^'^ad

i3y CO.,,1, K»1 sind S-sSii Hegatiw g^c.a e.ffeets v/ara sho-wn

•by IC»284 and AGV.-l. imong the different cross ccmibxnatioias.



101THRISSUH

£80 654

maximum s.a.a effects were shmm tli^ cross VS^27 jc K.l

follo\/jed toy IG.284 x K.l and C0*1 2£ IG,,284« In the oroas

VS,27 K K«l, both the parents were goad gefteraX combiners'

for the charaeter,. x4i®rom in the crosses 2P.284 x K«l and

GO»i X I€,284, the poor ecsribin^r involijfed was ie:»284», co*l

md K.l ^ra with s©,siti-o*e g.G.a effects. The best cewibi-'

Nations invplwd parents which •were good •n. good poor x

good general earabiners for the eharaeter* In generesl, the

drosse's involving the high ^neral combliiefs. ^-^ere, not nece^

ssarilj having high SkCia effects. 11:ie g,o,a of ti?e parents

and their -per m parfocmsnce and the a,«cj,a of the crosses

and per se performance of the 's i-Tore not rei.atefl^ for "

this character* Qut of the five cross ccx^inations with

positive a.«c,a. QffectSi thro© involved parents which %'̂ ere

poor 3-5 good ancl two good x good general conibiners# Gointoi^

ning ability'® studies by shama and Chaitian (1985) revealed

that for tiie character, niKriber o£ 'brancheSi, the superior

cranbinations invol^d all th© three possible Gombinations

betT/jaen parents of high and low g*c*a effect©# on the con«

fcrary*. Patteh at al« (1982) reported -that the best gsneral

conibinsrs i^re involved in bast specific combinations.^.

• Significant g*c.e and SiG.a variances. recordafl

for the character nt^ber of capsules per plant but s*c.. a

variance was three times higher in raagbituda than tli© g.c.a
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i^csrl@nce.» pj^appniaer^CQ of :3f'e#a varianee •iria©: also roported

isjr Muirfey and Hasliijn (1974)# Sengupfea (19801 Oora ,©-t. ai,

(1987).* But c?ontrary to- this, Gupta (19.81)». Fatteb et ai*

(.1982.) aiid Rathnai^iamy (1984)' r^poirtecS hi-gh^ g*^«a vajri^ee

£osr this eharactor..*, "ihe <^neral ^oit^isi^ for •nipaber

of .aapsuleB per- plant s»a Sollo-w^d by k,.1 ana-
* ' i:

l^gative- g,Cfea -affests- .recor<led fey cc>,*i and

3:c..-284* ThQ .a,c#a ei!fo.ct for thiS' charact^ was

reooraed by CO.i k; VS.i27 follova.a by 2G>284.- M K.l#- In both

the^®' crosga^ir.. am of -th^- pairents. was with jsositi't^ f.c.a

and the dths^ with' negative gfG....a -qffeGits.# In the nmst

bast Gross V®*27 x'.,K,l, both parents war©' with poaitil®

^•c.a effect* dut^ ofi- the ssvsn acoss ccan^inations vi^ith

l^sifci-^ 3*c.,i-a 0££adtg5#-. foiir laera qoBibi.nations bst^qn
i

pasrent^ whicjh vj^©;po©r m good a<^inars, • two good k good
i '

qpmbiners .and om waa. a m:om 'between fsjjo poor-' gQnsr.al

eoinbiiiars* This is" in. accorfanee wit^ the re.sults obtained

bf^ Sha^a and (198S) #ie2r© all tOiQ 'thj^sa possiblef

qcsnbinations, vie*. fcet^,en iiigh 3? high,, high x i<?>w an<a low jc

1cm gen«2!ral -canbinajts vrsrei involved to. pEtjduce. superior

cc^sMnations, ©n the contrmfp. carabinisig ability stuiaiess

by Patteh ^t ^^Id- (1902) tevaaied that thQ^ .jgiijsorior corabi-^

nations mm' ^.twefn •bQat_ ganeral ccsnbiner©- for th© charao*-

t©r# ftiQ ,g4C»a of :th© parents' viei?e ijot gen^ral% irsl.ate<a

to their peg m i^eirfas^ansa.* But a s^elation was. <SetQ«3tec3- •



between the per so perfonnaiice of .the 5?^;'s-and' tliO' be.st •

specific-bambinaticais.'•• • , • ' -

Wof tSje- oh^mctex*,, capsule length,- -s*c*a variance

maB Sowid to 'D© sigiiifleant • Similar 2?esults were also

by Mm and Kajaala (19S7)* i-to©ver Kotecha ana

Tenaanos: (1978) ana Hattoaswaray (1984) sug^sted the. sigtji-

£ioaBss of g§r.«a for- this '5he effects

la.erQ sigrdfleant far two parents and s-.C:*a offsets foi?

five Q^oss combinatlt^s* .best positive g*o*Q. effect

was i^scoi^ed l>y 3*8 followed hy ACV*1ii g»c»a

^affects wfe.re ejcMbited by tho pai*ents CG»1 j,. IC,2&^
end ?S,27;» •AiaoHg tjss differexit .oross cpmMtiatloas mslomm

positive s.o#® el'feets we^e iMs.cot^ed by CO^I -5-S.s,. folia-.'ed

hy AG?»i 52 iC4 and 00,1 'ic ¥8*27^ orDSS.es, GO»t x S.B

ACV.4I 3^ i?«1 imolvBd pas^nts t^lth positlw aiifl liegative

g,c-,a effects j ^^Jliereas,?. COj k 7S-*_37 -eross^ involved parents

with negative ettects.,., Ourfe -of the. t^K qffoss oomhi^

nations ^Jith ppsitive g.c.a effe-ctS;, bIk ^iore ©araMnationS'

bet^'feen parents wMch \^ere 3s pad? ancS .fow^ 'betv/een

posr 2c psor gsne^l eombiiiers.* Tlais inaieates signi^

ficance of s#e.a, f&r t'bis cb^acter# "i'h© g^c,»a of the

par«fnts and theit* ^ se perlonnance mqtq generally related

asiki' the per S0 parformarice of soais of the best F^*s -

t^lated to the'lr'''-s.c»a effeqts*
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ItiQ variances du© to g.G,a and significant

for the character number o£ ssecSs per capsule but the s^c»a

variance was tvjice tlie g;,c»a'variancQg Biiggeating 'ths ii^r-p-

tance o£ s»c,§: for tMs character. This in acco^ance

vjrith the iresulfes obtaiicieid by Ghavai et al, Ci961>, wenat

Qt al» (1983) n Chaudhari et al. (1984)# shivaprakash (1986)

and Dora and Kamala (198'7)s' On tile aontraE-y, g*c*a

reported to. be pradaninant uy Fatteh ..et sX,= (1932) * Itie g,c*a

effects ^jesTQ sigiiificant in all the ©ii: psrantal varieties

and tlie s.c.a effects in fourteen hybrids-^ -ThQ masiiBum

•pogitivQ gfC.a- effects ware ©sdiibited by ACV^.l and IG#284#

Negative g.c.a ©ffects v^re shorn, hy the parcsnts 3.1,8# VS«f27>

GO.l and Kfl^ lanong the different cross qc^ibinations, th^

maximuin positive ©ffect was recorded by the cross

6d*l 3c S.8 which involved parents ^>dth negative. g^c,,a,

effects for the character* The next bast oroso Gcfn&ina«

tions vjerq hCvA x xC^2M where both the p.an?nfc0 involvad

ii^re ^th positive. .g»c*a offecs'ts foliot-JGd by tha csrose

VS*27 5£ K,1 ;4iera Iboth ,the parents, wre xd-th negative g*G»a

effects. Here also the best s^cific combinations did not

.nscessariiy involve gdoS general doinbiriers for the cliaraeter*

Out of thq ;^VQ.n csnpss canbinafelcms 'tjitii pssifeive 3#c.*.a

effects» only ona vjas betsj^n good genial combiners .and

the otirier eix tsjere betwaen poor ccsnbiners» All thesa

suggest the i^f^rtanos of both g»a,s and s#c^a ?mcl tho.
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predondriariGa of s#o«s for this dharactar. The g,e.a of

the parents ware generally related to their per se •perform

mancS:*' n-i© pgr per£©menm of the'F^^* s not direefely

related to. th^s s*q,,a effects of the cross cosrnbinations*

'rha character thousand seed had significant

g^Cia ond s.c.a variances* Sliarma tsiid Chauhan (1985) also

obtained simile resultsi In the pre^nt study, the variance

du3 to SiCia was predcstdnaritii suggesting ths irt^rtanCKs

. ;£,c»a for this character*, ihis ig in line with the reports
s

o£ Tyagi and Singh (1981) and Dora and Kamala (1987)* on

th© contra^* Veena et al, (1983) repo?^e<i that the g*c.a

variance was h|.^9r for this charseter^ rkm g^c^.-a effectp

wer© £3igni£icant for foiir parental varieties and £5,a,e

effects for eleven cross combijiations:* The caaximum posi

tive g,c*a effect for this- teheracter ms recordoia by tho

variety ACV.l followed by CO4I and S,S* Negative- gii.c*,a

effects shown by K*i<» 2C»284= VS#2?« ^jnong the

. different cross ccsnbinafeions# masdjmin positi^ a»c.a Qffeqt

, was recor<30dl by COii x K»i £ollo«ejt hy C0j»l ?c VS%27,. ACV*1 x

, iC,2e4 and S*8 x VS<.27r All these croasos involved atloaat

one parent,-which was a poor general combineri Ifie g,a»a

affects of the par^ssnts v^re- related to- 'tlieir' por ^ por-

formance#. Out o£ tha ^,ven cross combinations. with poeii-

tive,B»c»a effects, only one cross involved parenta XdSiicai
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were good genial coRibiners. All tSie. other crosses

^re bstwesn good and poor general coeiljiiDers# similar

results -mre also observed by shama Chaiihan (i98S) its

a set of Id 35 10 diallel the su^ri^ combinations

involved all the three possible csxnbinations bstX'jaan parents

of high an€L low g«.c#,e. effsGts,* On tlie contrary, Patteh

^t al» (1982) i froin a. diallel set o£ sisc strains of s0seirie'

reported that the best specific eosnbinstions involved ths

best general confelners* All these suggest the iRportanca
.. f - ^ .

of both g»c,a and s^q^a ^ol the, predominsnGs of G*c,a, for

controlling this character*

= • The combiniiig ability .analYSis for' oil content 'shoiaad

tiiat both gt.CiSL and s.c*.^ variances x-jere significant for the

• character oil "Content,, but the s.c.a variance vzas predcxE3-«

nant«> similar results ^>era also reported by Kiax'ty. (1975),,

Fatteh et al, (1982),, Vaena et al, (1983), ChaudTiari ot al#,

> '(1984) and Dora, et al. (i987)» But contraiy to this* Sharnia

and Chavfiian (198S) reported higher g*o.a for this character,

' ' The g*:c.a effects .wera significant for three parental yarie*^

ties end s.c#a effects for fourteen hybrids# ihs maximiKii

positive gtC*a effect for this character v/as regprj^d by

s»8- followed by IC*'284 and CO,l» Negative g^c^.a effects •

vmre -shovai by p.cVsl-.g vs»27 and; Kil. Among the different

cross coir^inationsjf, tli© ^ maxirnuni p o 's i t i v 0



107

s»c,.a effect was recordad by 10,^284 x V3,2? by

BmB X K^l and 1fS,2l' 3C K-«l* The fi^st -ti'so GrossQS- vls^

IC.284 X VS. 27 and s«8 35 K.,i parQilts with positl't'G

and negative g»c*a effects and the third er^ss via., VS*2? se

K.*l invoi^d with negatiw g*a*:B effects• Out of

the four cross ecs^isiatioiis with positive s;#C:ia effects-,

thrqQ iisvolved par^snts which 'were goo^ sc poor qonljiiriers

and otm.,_ poor k poe?r ganeraS: qombiners#. This is in accor^.

dance ^d^tli the re.siiits ofeer%?ea by Sharma ana Chaiiihan. (l&BSK

Reddy <3t (!l,986) studied genetic architactitfa of seed

•and oil yield In smssm reported tliat thm prcanising

Crosses '«^re governed J>y.positive g^c,^ of one or both tii^

parents^. On the CQntrary^ Fatteh at ©J,,. (19825 revsaJLed

that tho fest general c^^aiBers were involved in bast

apeGific cc^iiiaticsna*-. All these indicated the importance'

•of g»e,-a s:*.c,a but the pr^dDminaisGe of s.Cia for thlg

charaet^^ The gi.G»a effects, of the, parents -mm not related

to their per bb perfomatice. The jper parfomanee o£ the

s- %-;©ra' related to the- effects iri some Grosses*

The' varian?2©s duQ to g.-c^.a and s*,G,a vmro: sigiiifi-^

cant for the characstea^r seed yield (hoth per plant .ana per

pl0t) s; but the? varlanca was. higlr^er in magnituaa theo

giC,ai; is in line with the reports of Murty Cl9?S)j.
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sbrivas and Slngli <1981)# Vesna et al» (?.983), Sh^a snd

Ghatihan -(1985)> Krislmaddss et: al* C198t ) and K«mai- and

sreef'irangaswsffny (198t) 'in m feh® s^ibq gic^a

was reported to be p2;^nonmcQd £or this <;:aiara!53tQr by Kotecha

and TermMOB (1978) , Gi^ts <1981) Ratlinaswsmy <1984),
!• r-

Ihe g.Cia eiffaqts -of -ths palrents for'sasd.yield

per plant was. signifieant in four par^t^l Varieties md

.effoct significant in thirteen crossees the parent*

S.8, recor<fed the itiadanym g.c.a effeat for the dharaeter

iollowsd %- ACV#! and W#27,; l^gativs g.c.a effects

©siproseed ,by G0*1, 1C*2S4 and, the' fifteen cross

eanpjainations, th© a,c, a effect recorded .by tha

hybrid G0»1 x VS.27 follomd Ssy c^.l jc s*8 and 2G.284 y. K*i,

mm the cms'sm COvl 5S and GO#i a? s>8 involved parents

^ith ;^sitive and negative g«,c,a ^ffeots «hG^a® thQ cro^g

2C*284 X K»1 invoiV^d bpil^ the pas^nte with nisgative g^Cia

Qffectg, out of the fiv© croes cwDR^ination^ with positive

^..Cira effeotSji thirao crosses; involved parents- which were?

i>oor- SE good#.^ one good % good .and mm poor .k |50or •general

eoRibitters* The gi^q.a effQGts •qi the parent©^ ware not relatQ.d

to their per performanG^* Tlie per fo porforroanoe of the

F^*s also did not correspond to the s»o*a Effects Of the

orpss' eoiil^inations#

For seed yield plot, the g*G*a effsotp wore

significant for five parantal variaties ^d thirtoan croasea
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«2odiibitQd 6igrji£icant s«e,a ©ffedts. Tlra bast genaral

Gcsabiners £or this character -v;are s,8 foliov^ed by ACV.l^

VS^27 and K.l, NQgatiVQ g,G.,a effects %^;orQ recorded hy

eo,l and 2C,284» The c^oss cxaribinatiori ^lich ©grossed

the maximum s*c,,a effect was CO,l x vs»27 ^fiere the female

parent <C0,1) had negative g.c.a effect and tha malo pau'ent

27) with ppsitiva, g^.c.a effect* The other bsst crosses

were CO.l X 3,8 and IC,284 K.,1 which irivoivQd par'Snta

which were pocar % good general combiners* Out of the Clvo.

cross combinations xd'iich esdiibitecl positive SiC«a effects,

three crosses lassre. bstt/eon pcor 3C good, one bot^-5K5en poor %

poor and one good se good general ccsnbinars® This

is in accordance with the results obtainQcl iTf Sharma and

Chaiihan <1985) from- a set o£ 10 10 diallel. Based on

diallelp Reddy at al. <1986) identified prorsdsing crossag

where seed yield was governed by positive g»Cia o£ oiio or

both the p^ents* On the contraryi, combining ability studies

by Patteh et. al. <1982) revaaled that tha bast gonoral com

biners vfare involved in best specific cornbinatipnsf All

these suggest tliQ iraportance of lx)th g*c*a and s^c.a but

the prsdcsunance of £3.c.«a far this cha^-acter. The g,c.a

•effects o£ the parents yare not related to their •Qor so

psrformance,

In general, the general cotibihing ability o£ the

parents wSre not related to their gar se .perfo3ai:i£maQ,,
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Although the |ser se pertfdriiiaace of' the -in ©aaeml

cori^spcsided with their Q*Q*a effects., a perfect relation

%;as not obtained for all th^ crosses. The best general

combiner f oj* seeci; yield per plant v/aa S .B ^hicli vjas also

a good combiner for most of the ©thsr yiel<a contributing

traits. The- ranking of tbs pdrerstal liiKJs foj™ their g.c.a

effects with rospect to various charaoters are Q±v&n in

Table 10« ^S^27, ti® other good combiiier for seed yield

was also a good general combiner for number of capsules

per plant, branches per plant and dwarfness. In the light

of the conibining ability analysis*: the vaileties S»8t

.¥S,27 and AWJ should be giveri due considsratlon vmile

framing futiira breeding prograames,. Crosses involving

these parents vi2:« COtil x VS.*.27 (idaKimum plant bright,

masiimutii. number of capsules psr plant» 3ee4 yield per plant

and see^ yield per plot), ?S,27 x (caajdcium niimber of

branches per plant)* C:0»,1 >; S>3 (aasd-mum capsule leng-fch

and nuraber of se^ds per capsule)^ C0#1 x K»1 (ojaxiiEium 1000

seed weight) and lG,.28^f k ¥S,27 oil content) mm

the best specific combinations for th(a different characters ♦

The crosses involving paren-bs 'with high general •

GOffibining ability'«ere not necessarily having the high

s»c.aa effect* fte high x high Qofnbinations giving high

e,.c,a effect stressed the role' of additive or additive x
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Table 10, Ranking of parental linos for tUeir g*G.^a effects

with respect to the ten. cKamcters in a 6 x 6
dialiel^ ' -

SI. Parents
No,

ACV,.1 €0^1 IC,284 S.,8. VS,27 Ki1 ,

i.^: Plant beigiri; "XT) ^(D) °(T) °(D) ^<T)
2* pays to f ics'^ep °(i.) ^(E) °CE) °(:l) ®CS)

3, Kumt>er ot br^*^
ciies pe£» plant

®(N.B) ^(B) °(B) m(B5

4» Number of cap
sules per
plant

P P P G H,0. (J

5» Le&Sth of th©
capsule

H#G P P Q p F

6. Number of s(3eds,
per capsulG P n.,G P p P

7a. \lelglvt o-f 1000
seeds

G G . ? MG • p P

Gil content P H,G r4.a G p P

9o Seed yield per
plcmt

'g P p . G. G P

10. Seed yield' per
plot

m,G ? p . G •

G a Go^ MiG e iisdium Good P = Pao.r

T a Tall B ^ L ^ late E a

B w ^lon-Bs^aiiching
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additive type of gene action. Such an explanation was

also giv^n by Kosfield et al, (1977) In onion. Tte Mgh x

low coraMnations giving higher s«,c,a effects is due to

doainaQce and epistasis (Jinks, 1956), ^^hereas, the high x

low combinations giviiig negative s,c#a effects is oue to

siutual caacellaticsi of the couipc^nents of lieterdsis (t-layam,

1953).^' 'rhe high X hi_gli- camMnations resulting in lower

s^c.a estimates and tlia low x l0'>-/ ooinhinations giving

higher s.c#a estisiates is due to coap.lesjentary gerie action

(Basak Datia, 1^1 j in Jwfce and Singh an<3 Dhalix^al,

1971 in 1-Jhea.t).- • Tlie hl^i k' high comhiiiatlons ©3jp.s^ssitig.

high effects is ejected to yield tra3isgr>essiv€?

segregahts in later genet'ations. The high x loi-i or high x

average combinations vjith high s.c^a will thrcy.-/ go6«3 sogre-

gatits only if' the alleXic genetic systems are preseat in

good combinatim and epiBtatlc effects pj^s^nt in the

orosBQB act in the saise direction so sis to siaxioise the

desirable characters. For efficient utilisation of these

cross c^jbinaticsis, it is suggested to aiake inter .§§ cross

ing of these combinatiops (involving hii^i st low g^c^a

effects) of tlTS geiserations in all possible eombiaa-

tionis so m to liave •multiple parents ini^ut iti a centml

gene pool v^hieh will supplement faster ^genetic recambina-

tioEJS and break genetic blocks^ if present®.
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5.2 Gene aotion

Grlffiilg (1956) pointed out that high g»c,a cpnfea^JtB

not only the additives genetic varianqe but ^so a portion

Gf the epistatic ve^ianee (additii/^ k.additive) and the

©♦c.a includes cill o£ the dc^nanee and the remaining

epistatie vaj?ianc^4 .Th© analysis of variance in tha present

study for cKst&inxng ability revealed the preponderance of

s.c.a variance for all the qharacters studied^ The ratio

o£ g»c,a variance to SiC.a v^iance is also used to inter*

pret the relative significance o£ additive and non-^additive

gene erfecta.

For the character plant height* tiie variance due to

g.iC.a and ,s.c«a were significant* This iinplied the impor*
C'

tance of additive and noii'-additiva gene action in govern?-

ing this character* But variance was more than tvd.e©

that due- tp g#C|i,a and ratio of g*c*a to s.i,,c#a variance

0.04481 revealing the predominant role of hon^'additiVB gene

action for plant height. This is in line with the report®

of Chavan et al* (1981 >1, Shrivas and Singh (1981), Chaudhari

et al* (1984)# Shivaprakash (1986) ^d Dora md Kamala

(1987)« On the conlyrary, additive gene action was foiind

to be inportant by the -workis of Murty (1975)^, Kotecha and

"^ermsnqs (1978).|, Fatteh et al* (19S2)., Veena et al* (1983)

and Kathnaswargy (1984) • Moreoveri, the cross ecxnbinations
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sd-tli high s.q.a e££<2ats mainiy imfc>lVQd x poor and

poor X poor ccxtibinations en^liasising the preponderance

•©f non-addlti've gone action for the ch^aetor*.

For the ehar©at©r days 'to flower# only the variance

^ue to s,G»a significant indicating that noh-a<34itiv^

gene action exerted control dver its inharitaixie. The

g,G#a to s.c,a variance ratio of Q,034:1 also Gstablisha^

this fact#' This wgts in conformity with th© resislts reported

i:^ Godawafe and Gupta (1985) and sharma and Chavfean (1985).*

©n the ©Dntrary» Murty (1975) and Patteh et al» (1982)

reported additiv© gona affedts for this qharaater, The

drosa combinations -SfltiiCih ii^re early to £lo¥©r mostly involved

parents 'i^ich \vere late 5£ o^ly late late general

coiTJbiners suggesting the precSaiiinance' of non"-additiv© gens

action this ch^-actQir.

the variant due %o g.c*a and s*c«a was liot signi--

ficant for tho ch^acter days to iBatur^j, but s*c*a variance'

was higher in itiagnitudai Accpr^ng to tho rapprts of

Patteh et al» (1982)4 Chaudheri et al»' <1984) and mmrna

and chauhan (i98S)' additl"^© gen© effects^ vjer© pjfQdcjiii'naiit

for this ch^acter# i-^areas* Dora and Kemala (1987) opined

that non^additivQ gene effects were inportant for days to

inature#.
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Tlie character number or branches per plant was

characterised by significant s.c,a variance whieh x-zas

twice the g,c»a variance, floreo'ver g*G^a tQ o*,c.a ratio

was 0,052?1 suggeoting the predominant rola of; .non~acldi,«

tive gene, action for tliis character* Tliis is ih line with

the reports o£ Dimt (1976)a. Shrivas and Singh (1981),

.Sharma. and-Chaiihan (1985), Shivapralcash (1986) BXid Dora aiid

Kamals (1987). But contrar^^ to this, Murty (1975),

Rathnasw^y (1984) and Chandramony and Nayar (1985) revealed

that additive gene effects were mors important for this

character. Mo©t o£ the best specific ccs^siiiations iv'Sire

batv.'aen parents vmich t-.^-re poor x good genarai combinoro

iodicatirig that non-additiva gsno action was ii~c>rG important

for this character,*

The varianqss due to g*c.a arid s.c.a usre sigrii£i«»

cant for nymbar o£ capsuies^ per plant suggestiiag the irripor-

tance of both additive and non-'additive gane adtion for

this character.* The s»G#a variancQ was four tinias higlier

in magnitude tlian giC.a variance and-giC«a to s.c.a varianca

ratio was 0,033 si establishing the predoniinant role of

non«»additiva genie control for capstile niEibur -£M3r plant.

This is in confomiity >;ith the reports of Murty and l-iashim

(1974), Shrivas aiid Singh (19B1),. Chavaii et si, (1981),

Chaiadhari at al. (1984), Sriivaprakash (1986) and l3ora and
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Kamaia (198'?).,, wSieteas* additlva action, was reported

to ^ert control ovar eapsule txm^r p^r plstnt "s:^ Stoteeha

"ifermanos. .(,19785,* J^ardhan^'et al»- (1981),: Patteh Qfe al*

i%982) -md <Sh9n<3raiRpny and Ka:^ar {198S)«. .l-lQ,et -oS tM best

cjanbinsttions with positive? 0#G*.a affQct for this characstar

invblv^d psronts with nsgatiVQ k positivs g*G^a ©££ects

or negative .x jsagativ^ g.*'e...a effects., iitdieatiHg that

additive gene action is predoadnant for capisuie nwiber

per plant*

i^e lengtii of the capsule was charaeterised by

significant s$.c*a variance which was four times M^er in

ttagnitud©, than thO;-g..e.,.a valance, ihe g,»,Q»a kg SrC^a

variance ratio wap 0.023,si ravealing that tiiis character

was also yndsr non^additivs genie control, siiniiar results

i5g0r^ also reported by Dora and Kamaia (X98t) v^.iereas#

Fatt®h et al# (1982) .^d Rathn^iswamy (1984)' obssrys.d that

additive gene offsets inpr© impQrt^t for this cfsaractor^

All the ©ornbinatidns with positive a,,c.a effects •wer© bQt»

wssn parents W^Ueh v^ore Q^^od 3$: poor and poor 3t poor g^ner^

«2on&>iners suggesting th0 .iinport.anc® of non«additiv9

action*

lha variances due to g,,G»a and s.c.a yiQxre signifi--

G^t for numbsr of seeds per capsule indicating the inisppr-*

tanqe of both additiva and non^additiV^^ gen® action for
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the .ejcpression of;, this character^ Similar results'were

also obtained by Janardhanam et al. (1981 )♦„ Tiie s,*c*a

varlsnce -was t\-7iqe the g.c.a variance; and .g,G>a to s.c.a

varl^ce ratio was 0»06:1 indicating the. predominanGe of

non-addttive gene action in goveniing. this character's.
r ' ' •

This v.'as in agreeraent v/ith the reports of Clmvm et al.

(1981), Ghaudhari et aX» (198A'-), Sjiivapraltash (1986) and

Dox^ and ICamaia (1987)* But contrary to this,, Fatteh et al*

(1932) observed additive gene action for this character^

Out of the seven eombinati<^s v^ith high s,c.a. effects,

six crosses involved both parents x-^ith negative gscj*,a

effects and one cross was parents vjith positive

g*c#a effects i All these siiiggested the importance of

non-additive gene action in controlling, the nuraber of

seeds per capsule.

Thousand seed vjeight was characterised hj signifi~

cant g»c#a and s4c.a vax'iances indicating the importance

of both additive and non-»additive gene effects in the con

trol of this character4 Sharma and Chauhan (1985') also '

obtained similar i^sultB in sessutae, The s*c,a variance

"Was foorO. than tv^ice the g*c»a variance and the g,c.a5!S,c,«a

variance ratio vias 0#d48s1 indicating tbs predorainant role

of non*sdditive gene actic^ in governing tliis character.

This v;as: in confinnity'tifith the reports of Chandhari et al,

(1934)9 Veena et ai, (1933) and Dora and Kaaala (1937)4
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On the CDJiitrary, Dixit (1976) and Fafteli &t al«. (1932)

•Observed the preposideranee of additiw gene effects, in

controlliiig t.housaad seed Vy'eiglrit, Most of the cross coni-'

MnatisKs with positive 3*e.»a effects, mere Mrbmen parents

%'?it.}i positive and negative g,#e.a effects .rather than bet-^

\!oen positive general coiabiaes^* This also pointed- to the

isiport.ance of non-^acSdit.ive ge.ne actioa^ for- tiiis o.hara,cter.

For the characters oil conteat-^ both the variances

due to g,c.»a and s«c,»a wei^ sigaificaiat suggesting the

significance of additive and non-additive gene action for

tMs trait. Similar resiilts. were also ot)tained by Gulp

(I959)s; Sharrra and Ghauhan (1935). and Reddy et al» (1S)8$)»

The s*o*a variance vjas tea tlsjss Mgher in ma^^itiKle than

the cjarrespondlng •g^.c.ta varimoe, .and tiie g.#e«a to s.c.a

variance ratio was 0^011 s1 supporting the pre.domlnance of

noiv^^dditive gene aoticfi' governing this character. 5?liis

was ia agraemesnt %'ith the reports of flarty (1975) ? PattGh .

et al* (1962).,. -et aX. (1983), Chandraaony anel Ife-yar;

(1935) and Cora and Kamala (1937)# The hsat crass comhi-f

mtiafis with positive effects were b&'ti^een. parents

with positive k negative g^c.a effects or negative x fiega-

tive g.c.a effects.-,, indicatisig the significance of non-^

additive gene action in the egression of this character^

Both seed yield per plant and seed yiold per plot

were characterised by significant variances- for g*c.a
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and s«c#ai. This was in eonfopsuity with thQ findings of

Bixit (1976),: Chavan et al» (1981) Shairaia and Ch?a.uhan

(1985). In both ca^es, the ,s#Cia variance vms more than

siK tiiaes the g.cva varianbe the g^c.a to s«c»a varianco

ratio v;as. 0*.02s1 0.*0t75l for seed yield per plant and

seed yield par pli>t respectively indicating that this

character' was tinder aon-^MditiVe gene ac5ti3h> Similar

results wore also imparted by Miarty (1975); Kotecha and

Yennapos (1978), Rathnaswatay (193^^)? Godaw^t and Gtipta

(1985) and Dora and ICaraala (1987). But contrary to this,

Fatteh et al», (19S2.) reported' x5i^domiBaacG of additive

gene action for seed yield, The best cross eooibiriationvS

•with positive s,,c.«:a effects involved parents vith negative x

positive or negative ,x negative g»:C.a effects, for both

seed yield per plant and seed yield ptsr pl-ot* All tl-isse

indicated that seed yield ^';as mder nonr'additive gene

act!cat.

In generali it vjas seen that non'-additive gene action

predominated although additive gene action tJas also signi

ficant for the important yield components like pl€int heii^it,

number of capstileg per plantt number of seeds per capsule,,

thoiss^d seed weight, oil eontent and seed yield.,, Gonven-

tlonal breeding methods 03sploit only that portion of genetic

variability -.'?hich is due to additive 5i additive type of gene

interaction, The predominance of non^additive gene action.
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is non-fixable for yield and its- coBipcmeiits would

srequire maintenance of heteroEygosity in tte population.*

5*3 Heterosis

Dui'ing the Qimt^e of the pi'Gsent' investigatiQii-,

marked heterotic effect i-ms obgei^ved in various hybrida

tor sorae of the Gharacters studied»

A q£ 29»75' pei^ent., 29*67 percent and

26.16 percserit teterbsis over aid.j ^tter aiad check parent

respeetively was obse-rvad for- the character plant height •

Positive heteTOsia '^as recoriSecI by nine hybrids over the

raid parerit, five hybrids over the better parent and tvJeXve

hybrids over the chec^c parent * Of these?, the heterosis

exhibited by sevenj four and eight hybrids over thsir raid:,

better and check parental val^ies respectively were signi-^

fleant, .'Fal .(1945) reported that beterDsis was not mani-*

fested for this character in the variDus sesame crosses

studiedi Positive heterosis over better parental value

i^as reported for this character by Kot'echa and Yeraanos:

(1973), eha\'an et ,al» (1982), Paramasi^'am et al, (1982) aijd

over jiiid parent by Slirivas aad Singh (1^8) said Rathnasi^amy

(i'984}« Qtt the coiitraryi Murty (1'^5) observed that tlie

overall heterosis percentage for plant height t-^as lo'd and

rangeia froa 4,69 to 8*81 percent only^ while Chaudhaii. et al^

(1979) reported that tiom of the hybrids- gave significant
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increase in bright ower their sjid and bs-fcter parental

values*. In tbe present stufSja, tho bybFid C0j»1 x VS^27

SKpressed the maxiaum heterosis^ over mi(3 parental value

followed l?y CO^I s S,3 and Vo,27 s K^l • The hybrids which

excQlled' the Isetter parental value \-iere C0^1 x VS^27, S,S x

K.1 and CO^I x S,^8, The hybi^dg ACV,1 x K.1 > S*8 x K.1

and C0,1 X S,8 peFforcied better tiian the check parental

value. TIk? combining ablldty mialysia.. sr^vealed that the

crosses wMch exhibited maximum heterosis had the highest

s.c.a effects.

For the character days to fltj^er,, negative hetercssis

was desirable for earliness to flovjer# Maxtcaura negative

haterosis of '*9*29 percent over mid ani better parental

value and «>f*6#86 pereent over cheolc parental value vjere

i^corded for this character# Tiiirfceen hybx-idg esspi^ssed

negative teterosis over ®i<3*|jarentf foiy?teen hytorids over

better and si:^: hybrids over the check parent.: But only

one hybrid ovex-^ taid and better parent and tv=?G hybrids orv^er

the check parent were statiatically significant* cross

csmbinatisn IC.284 k expressed the mascimuftt negative

heterosis in all the three heterosis estimates^;, follovjed

by AC-IT.1 X K,1 and S.S x K.t. Pal (1945) reporfeed that

positive heterosis was not manifested in this crop for days

to flower. In the present study also, only one hybrid ^
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ACV,1 K CO;.! e2.«pressQd iDositive hetefosls over midj, batter

aiid eiieck parental values, but was signifiaant over tlia -

cheeilc parontal value only-, sharma and Cliauhen C1983)

reported negatiw liQ-terosis lipto a roassimura o£ -»X9«63 per-®

cent for tMs cfiaraeter® Higti dagrea of haterosis for

days to flcvmr was observed by plxit (1976) an«3 Kotecha

and Yermanos (1978)« MoreoverIn the cesiibinifig ability

analysis, tJiese hybrids yJhldh e^iressQ42. the ma^cim'on^ liega-*

tive heterosis recorded the hi^est s»Q»a effects too.

The heterotlc effect was generally lov; for the characp

ter days to matisr©# The maMifiUra percentage o£ beterosis

was 1.63 percent j '0»85, percent and 2*68 percent ovar m-ld,

better and checJc pafent respeetiiJBly. Negative hatero.sia

was an iBdicatlon of oarlinass to mature the hybrids

recorded ~1,39 percent* —2.»39 percent and -•1..22 j^arcent

negative heterosis over their midi, better and checls parental

values, sei^n hybrids, esjhibited negative heterosis over

mid-f-parentji eleven hybrids over better parent and seven

hybrids over the check parental 'values. But nc^e of tho

hybrids ^aept IC.284 m K»1 over mid-parent was statistic'

qally sigfiificant^ Here heterosis for late maturity v^ae

esdiibited. Negative heterpsis for this character has been

reported by Kotecha and Yennanos (1978) and Tya^i ^<5 sin^h

(1981), fehereas, on the contrarypositive heterosis or
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heterosi,© for 1-ate jnatiirlty was qlbsQEirad S^afi. (1976)

ana Chavan ©t al, C:l,9e2)* The g,c,.a and s.9..G#,a 'varlaiiceS'

wQxrQ alBQ not significant £os: this eli^aet©2r.

As regards ntarnbsr oS bran^ihaa per plant,- maximum

hetarosis o£ 34*7S' pGrdarit* i8:#10 pa^rGant pereant

©vsjr midji; fe©tt^r•aBd aheak pm&nt was observed# sevoB

hybrids esdiibited positive heterosis oimt:'£X\m

hyhrMs over better pa^-Qiifc and twelve hybridis over, tliQ cSieck

pasrsnt. But only pKo liyfoi-id ov^ tJia mid^psirantal valuo

tao hybarids oV^ bett^ mid chedte pasmt^ vbIuq^ were

Qtatisticaily significant». • The cross- Vs,27 k lc»i followed

by co*i X K»l a«d c©«i %. ©i^Siibitedi mastimum hetarosis.

HaximtWR iiagafeii^ het<srosis £a^uring tton^brancMng nature

was oaspres^d in ACVsl u 2:e*2S4«: Pal -(194a), evaluatotd' thei

of branches: in crosses- for batissrottc Qfgeqt

•and reported that hoterosig \fm not. manifested tor this

character* But positive hetarosis was observed £sr :^aneh

number in ©esama by Ty^gi and Singh (1981)» G3iaudhari et ^1*

(1979)# Gupta C198G), RathnasWarny (1384) ^d iSora and Kamala

(1986)• on the Gontraryi Murty (19753 found that for this

character* th^ overall hetorosis was low. In thQ cqrobining

ability an^ysis Sim th© cross cesnbinations- vSiich es^ros^d

the- maximvaESi. h©terogi& .ascliibited. high -efeq^.a affects*..

A v®ry high'a^grs© of h^teroais £or nisib^r -of cap#^

Uul0:s per plant was TOanifastod among the .flitean hybrids-#
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A maximura positiva heterpsis of 172.83 percent, 142.37 jier"-

cent and 51»3S peree.nt over mid, iJatter and clieoSc parental

values recordad for this ciiaraeter.. Nina' hybrids

esSiibited positive' het^psis over rrddi^parent, fiw hybrids

over better pa^nt and seven hybrids over fho Gliacl.c; parental

values i hybrids which dcmtihated in all tliree heterosis

eBtlmates C0,,1 35 VS.27, IC,-284 k K.l VSi2'7 x K.l.

Tha maxiraiam heteroeis v/as manifested over mid-parental

value, sigiiler results were also obtained by Dora and

Kama!a (1986). Pronoime<3d heterosis for this c^iaracter

was also reported by Sa^CathQ and Babjral (1969)5 D:piit (1976),

Tyagi and Singh (1981). Appadurai and KrislmasvfaR-iy (19B4)

and Godav;at and Gupta (1985)», On the contrary* Murty (1975)

reported that only a rftassimum of 16 percent hatoirosis ^v'as

observed £or capsule number per plant. Ths cross ccsBbina-

tions -w^iic^i ea^ressed the maximmi heterosis also reoordod

the highest values of s«c,a ©ffects in the cantoining ability

analysis too*

The heterotie .effeot was comparatively less rtiarkod

for the characteri length of tlie capsule i A raaxiraijm hete-

rosis of 12.21 percent, 8.41 percant and 13*43 parcont over

the mid-parant, better parent and chac3c pag^ntal values

I'^re racordad for this ch<3racter» Thirteen' hybrids exhi-"

bitod jpositive heterosis over mid-^parent, twelve over l^ettor

parent and fowteen over the chocfe parental values. Tlic
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hybrids wiiicli deminated mid-parerit* h&tt&c parent md

check, parent ^are •CO,,i 3c s,8,^ eowl 'x ¥3»-27 and ACwi nz Kmt*.

iYagi arid sin^ (198%) ais© repojrted that hybrid "^gour was

less marked for cjapsule length.. Positive hstorosis for thl©

Gharaeter iiras obsea^d Srivastava and Prafeash (1977 )• '

Kotecha and Yermatios (1978) HathnaswaHiy (1984)* eanbi^

rdng ability, analysis also raveal.ed that thaso <5r6ss ccxnbi-

nations with maxiniim hsteroais s^hibitod tli^ highest s»G«a

eff0qt3 also*

As inegards ;th© nisiibar of seeds per capsulQ, hetorosis

was liirdted itl the fifteen -C£t!>3S? combinations, "itiG percen

tage of heterosi®, over mid«»parQnt esctendad upto a massimtsm

of 26*99 peroQiit six hybrids ^a^biting positiv© hote^

rpsis^s, Pi^ hybrids recorded positilpe heterosis. over batter

parent,, the maximuni being 23«46 iseroant* Poaitiva hoterosis
p '

predcsninated for' ttiis character oVstr the checik; .parental

valuo* th® maseimiM i^OE'ded^ baing 64*12 parcent. All the

fifteen hybrids s»howed positit?© stantferd h^steroais of which

thirteen eroasQs si^^ifioant#. hybrida t^hich doiisi-'

hated in all the three heteroais Qstimat^s w^ro co#l x s*B;

VSi21 2c K*l. and C6^% x Hsterosis: v)aB fomd to bo

l0Qs BiarlcQd' for character as EBpojrtad by saratJiQ and

D^ral (1969) and Tyagi and Singh (1981) as was also QVidai^ced

in th& p?:^8ent 8t^i%• Dora and Kamala (1986) ravQal^d that
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aatsFOsis over mid pai^rital ^aXue was the^ most pronounced

for tMs: trait, Cfe tte Gontrar^, Pamsiasivaa et al^,. (1982)

Imported Mgh degree of hetQfo$ig over* the better pax^nt

for amber of aeeis per capsnlSo best hybrids also

recorded the sas^iaum s,,e»a effects in tl:?© ©oabiniBg ability

analysis too^.

•Jhe h^steroisis exiidbited. for lOQO seed v/eight in the

fi^een hybrids vsry negative het^rosis

sanifesfed in a large- mmhor- oi kybridg,, Pssitlve iisterosis

o¥er mid-^parent vias- exMbited. only by tlir^e hybri<3s j. the

masiisim- being 6,48 peratnt ,? C3nly om hybrM reoo.rd^d posi-^-

tlve bet^rosis .of 3.*14 perefint over th^ tetter parental

lvalue. Siss |iyb2*ids essipressei positive», hoterosis over cMelt

parental imlue.-j. the maximum E^corcled being 10.#08 percent•.

The bybrid vigour was rtported to. be leas marked for this:

.character by Sarathe arsid Babral (1969) ani 5'yagi and -Singh

(1981), On the contmry, marked hetez^sis was observed by

Srivastava ano Singh (I968) over mid pareiital value and

Paraiaasivan et aX» (1982) over the better pa^ntal valuer

•eross=*combiaaticsns wliicb recorded taajeifmia l^terosis ia

all tte, tlirse Estimates- i^ere C0*.1 s K«1 arid C0»1 3$ VS>,27

which also e^diibited the highest s.eaa effects in combiniiig

•ability analysis.,

Het^jrosis liiaited In ths ease of oil 'ccsateat in

the hybrids,, the maseinjtim heterosis of %7B pereent over
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mid-parent, 4^78 p^cant ox^er hatter parent and X9.57 par-

eenfc. over tiie cSieal'; pasfant was 'expressed for this character*

Negative beteroEis was manifested in a majority o£ tlie

crosses, Oiily four hybrids recorded positive heteroais

over iKid-^parent, on©, over 'better parent and foisr over th© •

check parent. The hybrids vtiich (dominated in tlie threa

haterosis estixnatGs were IC.2S4 x vs. 27a VS%27 >x K,l,» 3.3 k

vs.,27 and S.8 X k.,!. llie s..c,..a effects of -these cross cqK>-

binations ' foimd to toa positive in ccsnMning ability

analysis, aarathe and Dabral (1969).^ Tyagi Singh <1.981)
i

.^d Reddy et a3.4 <1986) obsQii'ved that hybrid, vigour waa

less marJced for this cbaoraQter. On t-ha aontrar^', x^ositive

heterosis- was repcsrtQd by Shama and Ghauliari (1983).

As regards .seed yield, high heterosis was shovm

the hybridsi For seed yield per plant, the maximuni hQta~

rosis of 105.73 perceiitg, 95.21 percent and 60,i0G t:)ercent

over mid» better aiid check parent^ vailu-3s werxi recor-ded.

Six hybrids oxliibited positive heterosis over rrdd^paront,

four over tha better paront and seven over tJiQ checil^; paj^ant*
5'

Increased vigoiir for seed yield was also reported by Saratht3'

and feabral (1969), Rathnasitraniy (1984) and i^is'ishnadoas ©t al.

(1987). Gh the contrary,- Shrivae and Singh '(198X) ireported

a naajsimym of 7.52 porcerit hafesroeis ovsr its suporior parent

for this characterTha best cross caxibination. for ssed
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S*8 which also recorded the highest s#c,a effects in corn*^

biniiig ability analysisi.

, A maximum heterosis of 1A4.65 percent, I35»09,per«-

ceiit and 80*99 percent over mid, better and check parental

values were reported for the character seed yield per plot,

SiK hybrids exhibited positive heterosis over oiid-parentj

four hybrids over better parent and eight hybrids over the

check parent» Similar results \-/ere also reported by Sarathe

and Dabral (I969)* Gupta (igSO)*, Chaudhari et al. (1979)»

Reddy et als (I986) and Krislmadoss et al. (19S7)» '-The

superior cross combinations also recorded high s,c»a effects

in combining ability analysis *

Tl^ details of the expression of heterosis for various

characters in this' investigation have presented valuable

Inforciation, The heterozygosity in the hybrids had dis

tinct advantage for boosting up character expression in

sesame. In the present study,, maximum teterosis was recorded

for capsules per plant, seed yield per plot, seed yield per

plant, branches per plant, plant height and number of seeds

per capsule-,; Heterosis in seed yield 'i'Ms rafleoted through

heterosis in the above yield componentsThis niay be due

to favourable action and interaction of genes for these

traits* The difference in heterosis might be due to several
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(1) genetic diversity of the parents used

(2) agronQtuic conditions in the eiiperiment

(3) non-allelic interaction which could either increase

or decrease the expression of heterosis»

Genstie divergence.as a function of s.c.a has fre-^

auently been related to the eispressicNi of lieterosis in

different crop plants (Govil and tfurty^ 1973 and Das and

Borthakur, 1973). in the present study, a near perfect

positive correspondence vj'as observed betv/een s,c,a and

e^ctent of heterosis^ These findings have important bearing

in planning future breeding programmes* It is apparent

that hybrid vigour -was manifested by the hybrids for most

of the important traits in general and the important

traits, capsule ni.iniber and seed yield in particular. An

important approach for improvement in tliis crop v^ould be

to develop hybrid strains, 2his may be discouraging imless

a genetic system v;liich can ensure fair amount of cross

pollination or male sterility is identified. In coramercial

practice, the expression of heterosis in a given hybrid

will have no real meaning unless it is significantly supe^

rior than the standard checii available i, Heterosis "^'/as seen

to be significant for most of the traits over the check

parental value in the present investigation# The taaximum
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seed productiosn iii sesame may be attaitiable only v;ith &

system which esspiolt both additive and non-^dditive

genetics var»iances^ The important yieid con^jonents, in sesame

was seen to be imder additive and non-^additive gene action*

Hence an impoiptanl; approach in this crop •will be population

iti^i^ovetaent by ffeoi^rent selection tecW-ciue which will

facilitate aociiaulation of desirable genes and breaking of

ainlcages as suggested by Frey (1975) and Jiachie and Gardner

(I975) in self pollinated crops.
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The present investigation vms cajoled out in the

Department of Plant Breeding» College of /igricuiture,

V^llay^s Initially ti-Jmty thr^e sesaiss varieties were

selfed for one generation md based on th© superior per*

formance and yield>; six distinct varieties v/era chosen*

They wers crossed In all possible, coiibinatisns# e^^oludlng

reciprocals9 in Eisperiment I, so as to get fifteen hybrids.

The main eKperiment consisted of evaluation of the parents

and hybrids for combining ability^ gene actic»a and hetero-

sis# The characters studied were plant height, days to

flower, days to matiire^ number of branches per plant,

number of capsules per plant, length of the capsule, number

of seeds per capsule,, weight of 1000 seeds, oil content,

seed yield per pl^t and seed yield per plot* The data

collected were subjected to statistical analysis and tte

coabinS^ ability analysis \mQ carried Out as per the

Method 2 under Model 1 suggested by Griffing (1956)« The

salient points inflected froci the results are suamarised

belc»?..

The analysis of variancG s-budy conclusively proved

that in sesanK5,s the tvjenty one traatraents differed gigni^

ficantly among themselves for all the characters studied,



except for days to mature. The significant characters

were then subjected to combining ability analysis*

The analyais of variancG for ©ombialng ability

revealed tl^t tho variance due to g*c,a and SiC^a

signifidaht for the characters, plant height, numbes:* of

capsules per plantj number of seeds per capsule, weight

of 1000 EJeedst. oil content, s#d yield per plant and seed

yield per plot. "Ehe a.o,a varianee -v^as predominant for

all the characters suggesting tiB impQrtance of specific

cQiabining ability* Based on tl:^ g»c*a effects, the parent

ACV^I %-?as fOT^d to be the best general combiner for plant

height, seeds per capsule ejid lOQO seed vjeighte, the parent

S.3 for days to,flovJer|. number of capsules per plant,

capsule length, ml content, seed yield per plant and seed

yield per plot and the parent VS .27 for number of braiaoltes

per plant* ' The- best specific combinations, based on B..c,a

effects, MQVQ C0,1 x VS.27 for maxitaum plant height, number

of capsules per plant seed yield per plant mi6 seed yield

per plot, VS»27 JC K.1 for aaximuni number of branches per

plant, CO4 k S.b for capsule length and number of seeds

per capsule, C0,1 x K,1 for ma^ciiauni 1000 seed weight and

IC,284 3£ VS.27 for nia3d.fflura oil content, The. cross ic.284 x

the earliest to flov/er. Most of the superior

specific combinations for a character involved parents

i-.'ith good and average or poor general combining ability

, for the character.
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The significance of g.CiS and s.c*a variances for

plant height, number of capsules per plant, ilmbex> of seeds

per eapsule, 1GOO seed weigJxfc, oil content ,' seed ideld per

plant and seed yield per plot indicated tlia:b these charac^

ters ^ere under both additive and non^additive gene action.

The higher snagnitude of s.c,a variance euid the ratis of

g*c,a : s.c.a variance being less than unity for all tiio

characters studied ^ suggested the predoain^ce of non-

additive gene actim in controlling their inheritance*

The heterosis percent was calculated ever mid^,

better and check parental values* Positive heterosis vias

observed for all the characters studied» She maximum

heterosis of 172,83 percent was observed for number of

capsules pas' plant , foUa^ed by seed yield per plot

(144*65 percent) and seed yield per plant (105*78 percent).

Heterosis was the most pronounced over mid and check

parental values folloifed by better parental values i

In the present study» a near perfect positive

relationship v?as detected be-fe/een the s.c.a effects and

the escpression of heterosis for a character, ie, the speci

fic combinatiaas X'^ith Mghest s.c.a effects for a character

also exl^ibitecl th3 raexiraum heterosis for that cM^'acter*

The varieties VS,27, S,S and ACV^I can be given due consi

deration iiJhile forraulat3>g future breeding programmes and
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the best combinations for yield and its attribytea vis.

X VSi,27 and C0„,1 S«8 ean be further. iSKploited

thratsgh pedigree sr iieter^sis breeding* The bast approaeh

in this erop v/ould be to exploit both the additive and

non-additiVe genetic variance thrdugli popula.ti(sn imprcjver^

tjpnt by recurrent: selection#
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ABSTRACT

Evaluation of six parents and fifteen hybrids of

sesame vqtq landertaken in the uplands of Vellayani for

combining ability, gene action and heterosis^ The six

parents vere chosen froa -a-^entythree sesame varieties

based on their general performance, vJhich v;ere then

crossed in all possible combinations, excludins recipro

cals to get fifteen hybrids*

Eleven chamctorss ^^liich included yield and yield

attributes were studied. Significant differences viero

observed among the twentyone treatments for all the charac

ters studied, except for days to niature* Combining ability

analysis was carried out based on Method 2 under Model I

as suggested by Griffing (1956),

The variance due to specific combining ability v;as

significant and higher in magnitude than general combining

ability variance for all the characters. It vma seen that

the varieties S«0 and VS.27 v^ere the best general com

biners and the cross combinations C0,1 x VvS,27j VS*27 x K.1

and C0i1 k S,8 v;ere the best specific combinations for

yield and yield attributes.

•The important yield attributes and yield were con

ditioned by significant g.c»a and s.e.a variances suggesting



the impdi^tanee of additive and non-additive gene action

in ccsntroiling the inheritance of these characters. J?on-

additive gene action was found to "be predosiin^t for all

the chai^cters studied*

Heterosis pei^entage was calculated over mid, better

and check parental values. Positive heterosis was noticed

for all the characters in general and masifflum vigour

manifested for the charactera capsule ni^'ber per pl^t ^d

seed yield, Heterosis in seed yield was reflected through

heterosis in the yield components* In the present study,

a near perfect positive correspondence was observed bet^^een

s#c,a and the extent of heterosis*

The v^ieties S.8 and ¥3*2? and the cross combina-^

tions C0,1 X VS427» vs.27 32 K#1 and CO.,1 2S S48 can be

further eijploited while fratGiins'future breeding programmes*
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