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INTRODUCTION



INTRODUCTT Ol

The production of food, to be consumed either as
grain or oil, is the problem of major concern throughout
all of South and South East Asis, With the ragidly-aXpaﬁd-
ing populations in thls area of the world, the food supp1 "
already gf@ssiy inédequate, needs to be expanded greatly
. in the years ahead, While increases in productivity have
been quite spectaeuiar in resgpect of erops like paddy and
wheat, no such bréakthrough has been discernible in oil
seeds and pulses, The gap between indlgenous praductionj
of edible oils and its demand is continuously increasing{
Ag againﬁt the import of 27000 tonnes of edible oil wortﬁ

i

of Rupees 15 c¢rores in 1975*’76, the impsrt during ?985—*84
shot up to 16,34 lakh tommes valued at about Rupees 1319
crores. It marks a vhopping eighty £2ld increase in thel
import bill of edible oils 4n a period of‘just eicht years.
The NatimnaW Oilseeds Development Project (NODP) is being
implemented in 180 selected dls&ricts which have been
identified after Laking into acccunb their cantrlbution
to ollseeds. productiaﬁ as well as the pomential for future
development. The NODP is to be given hlgﬂest‘prlonity as
1t is a key pragrammeréimed at achieving sel? sufficiency
in the proaduction of oilseeds. It is also a part of the
twenty point programme and is also the mpain programme ofi
the 0il Teehnology Mission set up recemtly by the Govern=~

ment of India,



rﬁak

 one of the main approachea aﬂopﬁed +o boost oil

production has been.the 1mpravement pragrammeulaf o*l ;eeé
cropa, especially annual ‘ In this context, groundnut |
(Argchls hypogeae) has rﬁceivec considerable impetus for
developmmnt. thable WOTK is curren*ly being carried out

in linseed (l&num 1sitatﬂs§imum). vape and mustard (Brassica
sp.), sesame (Sesarum indicum) and cestor (Ricinus communis).
éﬁ theseg'sesame ié the mest important annual oilseed crop

as far as Kerala is concerned.

Segame, also called '4il® or *gingelly' is one of
the oldest cultivated oilseed crop and finds mention in
the Rig and Yajur Vedic Scriptures. The origin of sesane
is variously reported from Southern Africa to Central Asia,
but the diversity of wild species grovwing in Africa, would
tend to favour its origin in that location. India is the
world's majar produger of sesame with a third of the werld’
aéreage and approximately a quarter of total global produge=
tion., In India, seseme is cultivated in about 22,42 lakh
hectares with an eanmal production of abﬁut &ggi}mmﬂl
tomnes, with Rajas{han standing first. En“Keraié, sesame
scecuples an area of 0,144 lekh hectaves with an ammual
production »€ 0,035 lakh tomnes, of which the maximum con-

tribution is from Alleppey district (Anon, 1987).



| Segame bel:m s to the vge.nus Sesamm of f;he
Pedalisceas familye More ‘i:hm thirty six species have
been -dessr‘ibed iﬁ the p-'emzé -Sesamum.f in aﬁdi‘cﬁ.&n to the |
cultivated ses&w, Segarmin @dicum. two wild species viz.
Segsamum ;g ogtratun and Sesamum Laeind eﬂ:w are also found '
in In@iae Mﬁrinaga et als (?929) firgt reported the
,chmmasamé nusber of cultivated sesame as Zn=26. Sesam@' |
seads are very nutritive esntainin« upto 60% oil and 19&
protein, with an excepkionally high amount of Methionine | ;
(3.4%) (Dixit, 1078). It is rich in Caleium (about %), .
Phosphorus (01,,??%) and lacks Vitamizz z;ﬂ.‘., The ia‘::ért; useful |
property of sesane 04l is ita high stabili*ty bacause of
.~ the presence of pwerﬁ.‘u‘t antiaxidanss which pv‘eventt‘
rancidity, The antiaxmant synergistic properties are
provided .-‘by Sesamslin (043 £0 0,594) and Seganin {045 to 1%3)
present in the oil (Yermanos et al., 1964; Nayar and
Wehra, 1970). | o

The basic studies leading to plont impmemenﬁ in
segame 1s mesgre. The oilseed crops, from ;7‘:ha breeding
viewpoint are a hetemgemus population, with different
breeding and pollimetisn mechendsmse Diallel crossing ié
Can important mating systenm enjoving univemal applma-ti.an
in plent breeding, The present investigation 'was,. unders

taken to study the combining abllity, gene action and



heterosis: in seseme, A basic understanding of the géneﬁiiz;
phenomena underlying the' mode of inheritande of different
characters and the sorting out of elite parents and superior
cambinatiéns based on g@,,i';.:e;mﬁé Se6.a effects will peve the

foundation for launching any plant breeding programmne.

t
'
'

s
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REVIEW OF LITERATURE

In India, the average praductivity of sesame
(Sesamum indicum L) is very 1low and while aonsidering the
genetic improvement for seed yield, combining ability and
gene actlon for vield comporients must be understood. Thére
1s also scope for exploltation of hybrid vigour in this
¢rops. The studies conducted by varisus workers in thesej

fields in sesame are reviewed here.

241 Combining abillity

Combindng ability is the ability of a strain to
produce superior progeny upon hybridisation with other
straing. Information on the nature of general and specific
gombining Qbili%y'wi%hrﬁéspect to parents and hybrids wiil
fa¢ilitate the breeder to plan the breeding programme

. effectively.

Veena et al, (1985) and Rathnaswamy (1984) observed
that varianceés due t0 g.c.a and s.c.a were sipnificant for
the character, plant height, Sharma and Chauhan (1985) |
in a set of 10 x 10 diallel, observed that in addition to
gisnificant ggﬁgé and g+.C.a variances, reciprocal eﬁfeeté
were also significant, but general combining ability wasf
pronounced £or this character. This is in line with the
findings of Murty (1575), Kotecha end Yermenos (1978),



Shrivas and singh (1981), Gupta (1981) and Fatteh et al,
- {1982). oOn the contrary, Murty and Hashim (1974), Dora

and Kamala (1987) and Krishnadoss et al. (1987) reparted
that specific combining ability was predominant for plant

hei ght »

For days to flower, Kotecha and Yermanos (1978)
observed that the variances due t0 d.¢.a, 8:C.a and recCie
procal effects were significant, but géneral combining
abllity was found to be predominant. Similar results wers
algso cbtained by Murty {1975), Veena et al, (1983) and
Shaxma and Chauhari (1985), wherees, specific combining
ability was réported to be high by Muwrty and Hashim (1974),

Godawat and Cupte (1985) and Dora and Kamnala (1987).

3tudies undertaken by Fatteh et al. (19582), Chauvdhari
et al. f1984) and sharma and Chauhan (1983) revealed that
general combining ability was higher for the charactar days
to mature. On the contrary, Dora and Kemala (1987) reported

predominant speclfic combinihg ability for this character,

With respect to nunber of branches per plant, both
geCea and g.Cea variances were significant according to
Rathnagwamy (1984). Sharma and Chauhan (1985) also feported
significant g.¢.a, s.c.a and reciprocal veriances for this
character, but general combining ability was found to be

predominant. Similar results were also obtained by Murty



(1973) and Gupta '{’3.981)_. On the condrary, specific ;cam-sf :
bining ability was observed to be pronounced by Murty and
Hashim (1974), Shrivas end Singh (1981), Fatteh et al. |
(1982), Veena et al. (1983) and Dora and Kamala (1987).

Significant variances for g.c.2 and g.c.a vere
noticed by Veena et als (1983) for capsile number per
plant, Sharma and Chavhen (1985) observed that aithbugh‘
thé variances due to g.C.8, S.C.2 and reciprocal eﬁfects‘
vere significant for this’characferi general combining
ability was pronounced, The works of Kotecha and Yermanos
(1978), Gupta (1981), Patteh et al. (1982) and Hathmaswamy
(1984) also revealed pronsunced generel combining ability
for capsﬁle numbeyr per plant, whereas, spgcific combining
abllity was reported to be predominant £Or this character
by Murty and Hashim (1974), Shrivas and Singh (1981), Dora
and Kemala (1987) and Krishnadoss et al, (1987). '

Rettmagvany (1964) obserwveéd that for length of the
capsule, although the variances due t9 g.Csa and S.c.a
were significant, general cambining ability was predominant.
‘This was»in Yine with the results obtained by Kotecha and
Yermanos (19?8) and Fatteh et als; (1982). ©On the don-
trary, Dora and ﬁamala (1987) reported that specific coms
bining ability was more important for this character,



Studies on combining ability in sesame by Fatteh
et al. (1982) revealed that ﬁor*number'ef'seeds-per.éapsule,
general combining ability wes predominent, 3But cﬁntradié~
tery"ta this, Chavan et al, (1981), Veena et al, (190;),.
Chaudheri et al. (1984), Shivaprakash (1986) and ‘Dora anﬁ
Ramala (1987) reported that specific combining ability was

pronounced for this character,

Combining ability studies by Veena et al., (1983)

and Sharma and Chauhen (1985) revealed gignificant g.c.a

and s.cs2 variances but general combining ability was found
to be ﬁredomiﬂanﬁn for 1000 seed weight., Dixit (1978) in

a five pavental diallel also observed similar results and
indicated that the variety Kanpur Local was the best general
combiner for test weight and Kanpur Laca1 % T &4 and Jhansi
Local x Kanpur Loeal were the best combinati@ns for this

character, On the camrary,L ﬁi;;ﬁy e ~ (1973) and Dorg

and Kemala (1987) reported that SPECLfiC combinlng ability

was pronaunced for 1000 seed welght,

Sharma and Chauhsn (1985) reported that for the
aharactér'qil gontent, the variances due to g.Cs8, S.Csd "
and reciprocal effects were significant but general com= .
bining abiiiﬁyfwas.@redaminant, The works of Murty (4975},
Fatteh et al., (1982), Veena et al. (1983), Chaudhari et al.
(1984) and Dora and Kamala (1987) revealed that specific



combining ability was more important for this character.

The most important character, seed yleld, according
%o Veena et al. (1983) was characterised by significance
of both g.c.a and s.c.a variances, but general combining.
abil:}.ty' wag reported t9 be predominant. The works of
Kotecha and Yermanos (1978), Gupta (1981) end Rai:hnaswamﬁ‘
(1984) confirmed the importeance of g.c.a for yleld. On the
contrary, | Specific cambmin abl, lit'y was observed to be
pronounced £or this character, by ﬁhe works of Murty. (1 97)) ’
Shrivas and Singh (1981), Sharma and Chauhan (1985),
Krishnedoss et al. (1987) and Kumar and Sreerangasvamy
(1c87), Reddy et al. (1984) revealed that high F, perfors
mance for seed and oll yields were determined either by
positive ge.cea si; one or both the parents. & 'eambination

- of pasitive g.C.2 as well as BeCea alsd determined high

F”l yleld,

2:2+ Gene actlon

The development of a plant breeding strategy hin-ges
nainly on the support provided by genetic information on
the inheritance and behaviour of major quanti‘tative charace
ters. . Revie v of the studies on gene action in sgesame is '

presented here, cheractervise.

a
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Plant helght

"Plant.heighi was observed to be infIuenced by the
action of additive gene~effects (Muﬁty; 15753 Kotecha and
Yermanos, 1978; Fatteh et al,, 1982; Veena et al., 1983;
Rathnaswamy, 19854 ) . |

Chavan et al, (1931), Shrivas,and Singh-(19$1),
Chaudhari et al. (1984) and Dora and Kamala (1987) opined
that non-add%%ive gene effecté cantrolled plant height.
Similar’resdiés were also obtained by Sharma and Chauhan

(1985); Godawat and Gupta (1985) end Shivaprakash (1986).
Days to flower

Diallel analysis by Murty and Hashim (1974) revealed
that significant maternal effects occurred for days. to '
fiowering, along ﬁith partial dominance, Studies by Dixit
(1976) indicated that both additive and non-additive gens

.effects.were important for this chiaracter.

Additive gene effects were found to control days o
flowering as shown by higher estimates of gec.a (Murty. 19793
FPattéh et al., 1982; Chaudhari et aly, 1984), -

High s.c.a variance estimates indicated that this
character was under the action of nor-additive gene effects

(Godawat and Gupta, 1985; Sharma and Chauhan; 1985), Dora
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and Kamala (1987) observed that edditive X addifive type

of epiatasis controlled +this chcxmcter.

Days £9 ;_graturé' .

Higher @c'tmatev of g.c.ca variance than g.c.a var'iance
for &ays to mature ghowed thet it was under additive genw
eontrol (Fatteh et al., 19823 Cheudhiari et al,, '1_.9534)_

Studies by Sharma and Chaﬁhan {1985) 1%1763‘&11@;:1 '-that;
The inheritance of this character was predominantly governed
by additive and additive X additive episteiic components of
genetic variance, v:rhgréas;,; Dora and Kemala (1987) opined

that this character was under non-additive génic control.

mﬁmﬁ.ﬁ:&ws per plant

In a c¢omplete diamllel crosa, Murty and Hashinm (’397&)
shoved that sigificant additive and dominance variance “

occurred for number of branches per plant.

Studies co@u&’ceé by Murty (4 9’?5)-; Rathnaswamy {19%3!:-)
and C‘i’zandz:!anony and Nayar (1985} revealed that g.6.a variimce
- wag predominant for this character sugrresting the impaxftance
of addit:.vo gene effects,

N@n—ad'ﬂiﬁive_ gene effects were found to wontrol '*i:hé?
numbey of Branches (Dixit, 1976; Shrivaes and Singh, 19813



1o

Fatich et al.; 1982; Veena et als, 1983; Chaudhari et als,
19843 Shaz'ma and Chauhan, 19853 Shivhprakash, ‘1986- Daora
and Kamala, 1987).

Number of capsu’:‘f.eg per plant

Murty and Hash;m (1974) observéd that the character
nunber of capsules pcr plant was conditioned by both addie-

tive and nsn«aﬁdiiive genetic variances.

Additive geme effects were found to control capsule
number (Kotecha and Yermanos, 1978; Janardhanam et al.;
1981; Fatteh et al,, 1982; Veena et al., 19833 Rathnasvauy,
198h: Chandramony and Nayar; 1935).

Trials by Shrivas and Singh (1981), Chavan et al,
{1981} Chandnari et al. (1984), Godawat and Cupta (1985),
Sharma and Chauhan (1985). Shivaprakash (1986) and Dora
and Kamala (1987) observed the preponderanne ot nanuadditive

gene‘eﬁfects in csntralling capsule number,

. Ca i sule Jensth

-The inheritence of capsule length was feported t5 be
under adéitive genic ébﬂtrﬁl (Kotecha and Yermanos, ﬁ??ag
Fatteh et al., 1982; Ratbnaswamy, 1984). On the contrary,
Doya and Kamala (1987) observed that non=additive gene

effects were important for capsule lengths
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Number of sceds per capsule

Janardhanam et al, {(1981) reported that both additive
and non=-additive gene effects governed the character seed

number per capsule.,

High g.c.a variasnce estimates obtained by Fatteh
et al,., (1982) for this character indlicated that it was

undey additive genic control,

Trials by Veena et al. (1983), Chavan et al, (1231),
Chaudhari et al. (1984), Shivaprakash (1936) and Dora and
Kamala (1937) showed that non-additive gene effects were

found to control number of seeds per capsule.

We;ggﬁAanTQOﬁ_SGGGS

A higher magnitude sf g.¢sa variance showed the
preponderance of additive gene effects governing 1000 seed

weight (Dixit, 1976; Fatteh et al., 1932),

Combining ability analysis by Sharma and Chauvhan
(1985) revealed that the inheritance of 100D seed weight
vas predominantly governed by additive and additive X

additive epistatic components of genetlic variance.

Yeena et al. (1983), Chaudhari et al. (1984) and
Dora and Kamala {1987) reported that non-additive gene

effects exerted control over 1000 seed weight.
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911 content

Culp (1959) in studics on segregating progenies of
a cross indicated that additive and nom-additive gene
effects were important. This was also shovn by Sharma

and Chauhan (1985) and Reddy et al, (1986).

‘Non-additive gene effests wére' found to be predomi-
na‘rfb' for oil canten*é inheritance (Murty, 1975; Fatteh et al.,
1982; Veena et ali, 1985; _Chaiudilari et al., 19843 Chandramoy
~and Neyar, 1985; Dova and Kemala, 1987).

Seed_vield

Thig imporiant character wasg obgerved to be influenced
by both additive and non-additive gene effects (Dixit, 19763

Chavan et al., 19513 Sharme and Chavhan, 1983) .

Combining ability studies by Fabteh et al. {(1982)
vevealed a higher estimate of g.¢.2 them g.o.a variance
for this character suggesting the predominance of additive

gene effects.

Non-additive gene effects were found *Eo he of
imp:ﬁrtance in the cmtrol of vield {-iviur't‘-y'f, 1975; Hotecha
and Yermanos, 1978; Shrivas and Singh, 1981; Veena et al.,

- 10833 éhauéhéri et é.l-.;. ‘5984; Rathnaswany, 1984s Godawat
and Gupta, 1965; Reddy et al., 1986; Dora snd Kemala, 1987).
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243 He‘tar@_s‘i_s

Exploitation of h‘ybﬂé vigour in economic crop plants
is by far the most importent application of the scicnce of
genetics to agriculture. Pal (1245) pioneered studies on

heterosis for yield and other traits in sesare,

Plant he:i.@ t

Pal {1945) observed that there was no hybrid vigour
with respact to helght in most of the hybrids from different
sesame Ccrogses. Murty (1975) reported that for plant height,
the overall heterosis percent was low and ranged from 4,69
to 8.61 percent. However, high degree of heterosis for this
character was reported by bixit (1976) and Tyagi and Singh

(1981).

Heterosis determined as the amount by which the Fy
hybrid mean exceeded its higher parent was found to range
from 23,20 to 12.50 percent (Kotecha and Yermanos, 1‘9"?8}; ;
6.57 percent (shrivas and Singh, 1981); 7.4 percent (Chavan
@t als, 1982); S5.85 to 16,42 percent (Peramasivan et ak.,

1982) and 26.81 percent (sharma and Chavhan, 1983),

Heterosis studies by Chaudhari et al. (1979) showed
that none of the hybrids geve significant increase in height
over thelr respective mid and better parental values. Only

one hybrid showed heterosis to the extent of 25,61 percent
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over the mid-parent. The magnitude of heterosis over mide
parent was 9,26 percent (Shrivas and Singh, 1981) and ranged

from 0,06 to 24.91 percent (Rathnaswamy, 1984).

Gupta (1980) reported the highest value of 10.79 per-~
cent heterosis in the cross Til Black X Shahabad,; for thisg

character,

Days to flower

Diyit (1976) studied heterosis in six Fl’s developed
from six étrains of sesame and reported = high degree of
heterosis for the character.ﬁa?s to flower. Kotecha and
Yermanos (1978) from an eight parent diallel cross, oﬁserved
that heterosis over the mean of the superior parent ranged

from =2.08 to 34.00 percant for this character.

Studies on heterosis in six hybrids of sesame by
sSrivastava and Prakash (1977) revealed that number of days
to first flowering and duration of the flowering period wag

less than the parental average.

Sharma and Chauhan {1983) reported negative hoterosis
for days Eo,flower. a2 degirable character upto the maximum

0f =19,63 percent in W.128 X SH 62.

Days to matur@

The heterosis studies by Pal (1945) for the character
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zzz,s;ber af days Prom sowing o maturity showed thot no hybrid
wiosur was mondfosted by most of the -ziybz*iﬁs from :ﬁfﬁemm
seseme ordoses studleds Sarefi {(1976) compzred the cyoases
lf:fe:ﬁwe-m four Ironian and forsdon varicties with the averaze
of the parontal tralte and *:mmr%@d that me hybrid exble
bited mtmsm for late maturity,

Heterssis Eaasm on the moon of 4iv hichor pavent
was shserved o Tanee £ron <1.7 ©9 28.1 percent o this
cheracter (Kotecha et al., 1578).

- Tyagi and Singh (1951) reporied that the hybrids
from erosses botueen a locally e:ﬁaz;teci ssmafma varicty with

intermediate and early meturing lines weye eam.y meturing

simificant positive heterdsis was obhserved in 90

erogees for days ©o meture by Chevan ob al. (19823,

Pal (1045) found no evidence of hybrid wigoup for
the character munber of bronches per pleng in diiferent
Besame "c:m@gm:aq In a grosy betwoen twe vavietieg, Srivestava
and Singh (1968) reported that hoterosis waR dipniayoed fop
this character, Mty (1975) found that for number of
branches, The osverall heterosis vag lov ang ranged fioon
4,60 o 8,01 percont, Hewever, Dimit {(1976) opincd that

Ehia eherachter showed & hisgh degree of heterozin.
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Heterosis studies by Srivastava and Prakash (1577)
revealed that the P, from ?8/57 X Hagpur 128 hed the highest

heterosis for nmumber of branches per plant.,

The magnitude of heterosis over midwparental valua

was reported to be 80,95 percent (Chaudhari et al., 1979},
from «27.84 to 22.33 percent (Gupta, 1980),; 47.68 porcent
(shrivas and Singh, 1981) and f£rom =17.65 to 63:64 percent
(Rathnaswamy, 1984). Dora and Kamala (1986) reported that
the heterosis over the mideparental value was the most
pronounced and hetercbheltiosis was positive and significant.
The range of heterosis over better parental value was shown
O be'frém ~23,73 to 21.15 percent (Gupta, 1980) an& 36,34

percent (Shrivas and Singh, 1981).

Numhar,gf capgulés per plant

According to Pal (1945), hybrid vigour was not mands

fested for capsule number per plent in sesama,

Studies on heterosis by Srivastava and singh (1968)
revealed that for this charadtar» heterosis was displayed
ovaer better perent. High degree of heterosis for this
character was also noticed by Sarathe and Dabral (1989),
Dixit (1976}, Tyagi end singh {(1981), Appadurai and
Krishnaﬁwamy‘€1984), Codawat and Gupta {(1985) and Dora and

Ramals (1986).
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Heterosis as determined by the hybrid deviation
from mid parental value, was found fcfbe-éﬁ,zé percent
(Srivasﬁéwa and Prakash, 1977), 2,91 percent (Qhéﬁdhari ¢t &al,,
1979), f£rom 31;73 t0 3254 percent (Gupﬁa, 1980)y 19434 per-
cent (Shrivas aﬁd Singh, 1981}*and'frsﬁ 60364 ﬁs 45,57 per-
cent (Rathnagwamy, 1984), Dora and Kamala.(1986),féported
that heterosis over mid parentel value was the most pionaunced

for this character,

Heterosis over the better parental value vas scen
to be 25,75 percent (Srivagtava and Prakash, 1977), 18.52 |
percent (Shrivas and Singh, 1981), 41.23 percent (Paramasivan'
et alsy 1982) and o ronge £rom -28.80 to 122.60 percent.

(Kotecha and Yermanos, 1978), f£or this character.

Anelysis of the components of heterosis by Chavan
et al. (1982) revealed that the-cross-D.7.11,1 X Visubdar
exhibited maximum heterosis over better parent for this
character, For cépsule number, the highest value of hetes
rosis wasg observed to be 146,32 percent (Sherma and Cheuhen,
1983) while Muty (1975) recorded a walue of 16 percent.,

Capsule Jength

Studies by Srivastava and Singh (1968) and Srivagtava
and Prakash (1977) observed heterosis over better parent

£or capsule lengthe



He’&erasis over better parvental value ranged from
~25.70 to 10, 60 percent (Kotecha and Yemanos, 19’1"8} and
frsm «15.,00 0 19.72 percent over mid parental value
(Rathnesoeny, 1984). |

Tyegl and Singh (1981) reported that vigour was less.

marked far this character,

Humber of seeds per capsule

| Heterosis was found to be less marked for the
chapacter seéd number per- eapsule, aé reported by Sarathe
and Dabral (1969) and Tyagi and Singh (1981 ). ‘Hm:évéf; |
Paramasivan et al, (1982) f’e?_ofrtedi an increase of 36.42 ‘tf) |

U85,77 ':;Seréent over the superior ﬁamﬁnt for this charvacter,
Tyials eonducted by Dora and Kamala (*l 986) revealed
that hetemsis over the mid parental value was most pronammed

for seed number per capsule.

The v‘igaﬁr vas seen to be less merked f_.’ar‘ the character
'i:hausand ..seea weight (S.arather éntfl Dabral, ‘59619;; ‘I‘yeigi and
' Singh, 1981).  Studfes by Srivastava and Singh (1968) revealed
that the 1000 geed weight of the hybrid vas higher ‘Ehaﬂ the

mid parental weight.
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Heteroasis over supexior parei'ri: 'wa's found to ,f'ange ‘
' £vom 0,18 to 50,66 percent (Paramasivan et al., 1982), A
ma}zivmum' heterosis cff 25,51 ‘percent was reported by Sharma

and Chauhan (1983) for this character,

OLL content

Hybrid.vigour was found to be less marked for oil
‘content (Szrathe and Dabral, 1969; Tyagi and Singh, 19813
Reddy et al., 1986).

Heterosis of 18,13 o 44.22 percen’u end -114 .85 o
14,08 percent (Sharma and Chauhsn, 1983) enid 0400 to 41,20
percent and 13.09 e 6).50 percent {Reddy et Aley 1986)
was reported gver Eeﬁtor and mid parental values respec i-ﬁ

L

we 1}]0

Seed yield

Pal (1945) z‘.*e-'.pcrﬁeﬁ that no hy’ofid vigour was manis
fested for seed yield per plant in sesames However, an |
increased vigour with regard o seed yield was reported. by
Sarathe and Dabral (1959). Heterssis was shown to be the
highest for seed yield, viz. 33 percent by Vurty (1975).

. The exotic ‘lines us'ea were found to be helpful in impro-
ving the seed yield., Dixit (1976) reported that the best
'hybrid yielded 77.39 percent more than its superior parent.



Heterosis of the Fy hybrid mean over its higher
parent ranged from -6.76 to 75 percent (Kotecha and Yermanos,
1‘9?8); 59.56 percent (Gupta, 1980); 7.52 percent (Shrivas
and Singh, 1980); 0,20 to 19.91 percent (Paramasiven et al.,
1982)5 34.99 to 60.27 percent (Sharma and Chauhen, 1983);
000 to 71.40 percent (Reddy et al., 1985) and —»6&;9? to
0,56 percent (Krishnedoss et al,, 1987). |

Heterosig was cxbserveé to range from -2.04 to 67.9%4
percent for éée& yvield per plant (Rathnaswamy, 1084),

The deviation ofu {;he 13‘,3 mean over mid pamntél va;i.ue '
was found to be 116,78 percent (Chaudnerd et alj._., ’5979);,
69.86 percent (Gupt-a, 198‘0); 15.22 percent (%ri%rés and
Singh, 1981); from ~16,76 to 105.70 percent (Sharma end |
Chauhan, 1983); 23.40 to 113 percent (Reddy et al., 1986)
and «47,13 4o 17447 pevecent (Krisimadess et al., 1287). -
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MATRERTALS AND METHODS
. Materials

The emérimeﬁtai material comsisted of twenty thrse
varieties of sesame (Sgs gmz;ﬁ% indicum L.) collected from |
the germplasm asgenbled at the College of Agriaulmm . |
Vellayani and T.H.AU +9 Ooimbetore. These varieties shawed
ﬁucn variability in their mor@halogical characters and o
yield., The ‘name and source of these -w}ariefc&@,g are given

in Table 1.

Six distinaﬁ'ségame ﬁariéﬁieé with varying pheno-
typic expression vere s*eieei;eﬁ. based on thoir general per-
formence and yield and used as parents for the hybridisam
tion progromoes . The performance of the selected varieties
are given in Table 2, The six pavents and the £ifteen
hybrids obtained by ¢rossing them in all possible combina-
tions, without reciprocals, vere used for the present study.

and are enumerated below:

IS\}%. Tregtment No,  Nage of Variety/Cross

2 s T C0!1
B T ' IC.284




g%:- Treatment No,  Name of Variety/Cross

5 T | VS.27
6 6 X1
Te ACV.LY x €O
8. ACY.1 x IC.28h
9. Ty  ACVL x 8.8

B W3
0 3

DO

10,@' T1
1.
-'l,?__g ’ T12 CO.‘% X IC.ES&

ACY 1 = V3,27
14 oo ACY.A x Kot

13, 153 ' . G0 x 3.8
Abe L Ty €01 x VS.27
15, T, COV % Ku1
16.. Ty IC.28h % 5.8
17, Ty IC,28h x V8,27
18. Tig IC,.z2eh K.’f ‘
V5,27
K
Kol

29, T, V5,27

Mo XM OR M-

Methods

The field experiment was laid out in the uplands
at the College of Agriculture, Vellayamdi, The purity of



Table 1. Details of varleties tested

Name of the vardety

Source

_1.

10, .

11,

“4p,
13, -

14,
156
16, .

17,

18.

19,
20. .
21,

224
25

CACVL.T

ACY .2
Gu1¢16
Cul.29
Cul 40
PﬁO%?,
Neou32
35,1275
IC.284
S48
Vinayak

Multiloculed mrbant

Multiloculed putant
(white seeded)

Keyamkulan«i

CO.%

A W § Y
T eh U s=10
T oMol ol ol
T oSSl
VS427

V3,81
BSwiwl8=0
BS=129

" College of Agriculture,
Vellayand

] O

B (o2

=0

{0

#Q O

0=

wdo=

T e

PyNLAU,., Coimbatore
| = Qe
=~
~dgm
B )
i fa
wlw
3=
Qe




Table 2. Performence of the selected parents for diallel .ﬂanélysis:.

'reatment Variety Plant

Nos

height

’ (G:m)

Duration upto
(days)

Number Number  Capsule

of

ing

Flovere  Watite
pity

- bran- sules
ches ~ per
per . plant
plant .

of cap- lenzth
' {Qm}

Rumber 011

of content
seeds % age)
per capw

sule

Seed
yield
per :
hectare

(kg)

ACYVT

CO.%
ICc.28k
3.8
V5,27

K.t

148460
103,80

132,80
128.90
103.40

120,00

37420
37420
36..97
36497
3777
56,00

81,30

81,60

82,00

82,00

1.97
220
2.37
2.73
2.73

1,97

- 35.07

1577
23,50

54,70
20.30

2,22

2.1
2,05

2,26
. 2,18

100,87 9357
53 .80 55..50
7550 48,00

56.97 50.50
55 .67 35450
'51.00 38,53

683477

225493
351 23
551457
24510
334.,90




the twenty three varieties were tested by selfing thenm

i-‘iéz' one genei*z’ati:&n . Tﬁey were .sown in two baitches in
@éﬁcher 1986 and were selfed by ‘adispﬁing the method devee
1oped by Jolm (1980), Based on the generel performance
and yield, six \sﬁ;pe'riez* .'\zaxfiet;es 'viiz:. ACV,1,; COt, IC,284,
5.8, V8,27 and K.1 were chosens The pure selfad seeds
collected from them were used for the Bxperisent 1 which
consisted of crossing these sik parental varieties in all

possible combinations, without reciprocals. -

3.7 Inter vaxf;i;eri:;-z'l_ 1 ibﬁ:‘@diﬁ;&ﬁt_-_j;an _progremm

The selected six varieties ie. T,3 to. 15 ware gown
.‘i.n thre¢ batches. between Febiuary 1987 and June 1957. Each
variety wag gro’ﬂn in five rovs with f‘ ifteen plants per row,
They vere crossed in all posgible combinations, without
reciprocalsy 80 &8s 1;;9 gét fiftéen.ams-s«e:@mbiﬁaﬁsiem, iz,
T,? to '1‘-«2,1 + The _féma?le parent wag emasculated the previous
evening by adopting the clipping method (John, 1980) and
protected by aovering with butter paper cover, The nex%:
mdmi.ng; pollen from the desired male parent was collected
and dusted on the recepitive stigmatic surface of the emag=
culated £lowers between 05,30 and 08,00 hours, The orossed
flovers were then tagged and aghin protected by butter
paper osvers 1in the evening, the previously poliinated

stignatic surface, which would have lost its receptivity
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by then, was cut off. This was continued till the flover-
'ing phase declined, The tagged capsules were geparately

collected upon maturity and hybrid seeds were obtained,

- The. experimental material consisted of the six

perental varieties and the fifteen hybrids viz. T, to Ty,
They were raised in three randomised blocks with nlot size,
2mx 1S me The experiment was ¢onducted during Rabi,

1887 in uplands at the College of Agriculture, Vellayani.

. Seeds were sovn in lines. The rows were spaced
20 cm_apa?t,. Thinniﬁg o£ the-seeﬂliﬁgs.was done within
a vow with 2 spacing of 10 cme Agronomic practicés were
~done asg per the Package of Practices recsémendatiaﬁs of
the K.AJ. (Anon, 1986). In all the varieties and the
fifteen hybrids, observations were taken from 10 plants
~earmarked at randsm,'froé each plat. The observational
plants were harvgsted sebarately, the pads were sun dried
and seeds extracted, Pods from the remaining plants were

colliected as bulk plotuise,

The observational plents were scored for the
- £0llowling eleven characters and the mean values vere uged

for statistical computation.
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Measured in centimetres £rom the ground level € the

tip of the plant, ot harvest stage.

(11) Davs %o flower

The number of days from sowing of the seeds to the
appearance of ﬁha'firsﬁ'flower in the ter observa=- '

tional plants per plobs

(31i) Days fo mature .

The number of days from sowing of the geeds to the

matuf;ﬁy of the majority of the capsules.

(iv) Nugber of braches

'Tq%él numbe$faf_primary branches per observational

plant was counted at harvest.

{v)

Nunber of capsules per plant

Total number of capsules from each. observational

plant was counted at harvest,

{vi)

Lenosth of the capsule

Three capsules were selected at random from each
chservatiomdl plant and their length vas measured in

centimetres.
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(viit)

(1x)

(=)

(Xi ) j.

Seeds were extracted f£rom the three capsules selected

at random £rom each observational plant and ¢ounted.

Weighb of thousand seeds

Three seed samples, each weighing 5 g were talen from
the bulk of cach variety, from thvee veplications.
The number of seeds per 5 g was counted and the weight
of 1000 seeds was recorded and the mean 1000 seed

weight estimated.
011 content (pereentage)

The percentage of o1l in the seeds of each variety was
egtimated by the ¢old percolation method discussed by
Bhandari (1974),

(g)

Seed. yield vper plant

Seeds were exbracted from the pods of the ten obsers
vational plants and welghed, The méan yield per plant |

was then computed.

Weilght of deeds collected from 'ﬁhe- obgervational plants
and from the remaining plants firom each plot of sige

2 % 1.5 n> were added to obtain the seed yield per plot.
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3.3 Statistical snalysis

Data from the parents and hybrids were subjected
+o Diallel analysSis. The fallowing parameters vere csti-
maﬁ@és
1. Combining abllity

(a) General Combining Ability

{(b) Specific Combindng Ability
2, Cene Actiom

{a) Additive pgene action

{b) Non=additive gene acbion
5. Heterosis

{a) Heterosis over the mid-parent
(h) Heterssis over the bebiter parent

{e) Hetevrosis over the check variety

3.3e14 Togting

Initially, esnalysis of veriance for cach chaovecter

was capried duk,



Analysis of variance f£or each character

SQuI‘.Cé of ) l_ o id VE‘-’:'}“.SS o F

variatiosn

f=ty

‘Replication (e ) MSR WS R/MSE
Treatments ‘ (val) = 20 By NSV /SR

|
N

VB8E

i
L2

Ervor , (re)(v=1) =
Total | (rv<1) = 62

vheye,
r = number of rveplications
v = pumber of treatments
MSR = Replication mean square

NSV = Tpeatment wean square

MSE = Epror variance

The £eC.8 a‘mcl 5.0 8 were egtimated in cases where
the varieties were found %o dii;‘fef significantly with
respect to the -éﬁas‘?acter under study (Singh and Chaudhari,
1985). The combining ability analysis was carried out
following the Method 2 wader Model 1 as suggested by
Griffing (1956}, The Model 1 was gelected beaaixse the
varieties were a chosen fixed set, It foliows that the

variety and block effects are fived, The shatintical



model it follovus

is.
5 - , 1 es =
}{ij = /Q + gl o+ gg # 343 = .-,:E*‘* 72 ?1; 13k1
vhere,
i, ,j = 'iﬂ 2 a0 0 ‘p
4 = Ty, 2 saeves D
i = 1(’ 2 sesass ©
Lo = General pean
31
gi = General combining ability (g.c.a) effect of i°* parent.
. | .
g3 = General combining ability {ma.cear) effect of jtﬂ;paf@nﬁé
341y = Specific combining ability {s,0.a) effect of ijth Cross

guch that Sij = 831

Y 3 ° LT . '-1‘-'"
Environmental component pertaining to igkl““‘obserm

138 =
vation
p = rnumber of parents involved in the diallel mating systew
1 ad j = male and female perents respectively for produscing
the 132 nybrid
b = number sﬁ blaoks'@fAreplicatiaﬁs
e = number of observational plants

"The mabhematical

St

vere = gi = 0 and 2 (s
"~ J

The sum of squares dugé 49 £.C.a and g,¢

1ated as follovws:

J& Vere calciie



S4

Sum of squares due 0 B.C.8
1 = 2 4L 2
BT guq Te vid) = p Vee }

Sum 9f squares due £0 5.C.a

v 32
T =3 Yuy g am (T, v ¥Yyy)t e

Uheye

p = number of parents
v, = Total of 1" (row) array in the diallel table

. th

Y-i 3= Mean value of i™" parent

Yij = Mean value of (1xj)th eross

Yoo = Grand total of 'p' parental lines and

~& progenies of the diellel table

The mean squares of g.c and s.¢.2 were obtained
by dividing the regpective sum of squeares by the correge
. ponding degrees of freedom. In combining ability analysis, -
the error mean square obtained in the analysis of variance
is divided by the number of mplicatians to get the adjusted
error variance (116)

Me = MWSEfr

where, » = number of replications.



Anelysis of vardiaence far.cambining ability

39

Source of o i . o
variation af S5 M55 D€Ns3)
gecor  (p=l) = 5 5g Mg o5 ~¢-2 = 2
som Bpllog e w £ oegdmie
Brror 2 =40 . Se Me 2
. i e
wherey
m = degrees of freedom for error
Mg = geC.a mean square
He = S.C:8 mean square
e = Adjusted ervor variance

(1) Test of gec.a effects

Test of sismificence

3 =
* (pst) B

Me

He

(ii) Test of sc.a effects

2

Mg
A

1}
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3@‘3}2.2. (1) Estimation of s.c.o effects

The r"eneral cambimnm ability (cecoa) effects of

the paz%nto were coleulsted as fallm;‘n_-

R N fua: D - 3t

{:t..i) Estimgiion af st

andoyd errons

‘}‘he stmdard erTrors :ﬁ‘m E+Cea Were estimated using

-1

the fcrmu as,

s,

SE (gi) = '?[-(n—ﬂ) c‘%/p(p*z)] “

| SE (gi-.a‘-gj}l ={=[2 fsl(mzﬂ

Fe3e2e3. (1) Es im—clm of s.c.a effects

The s.c.n effects of all the fifteen éross combina-

tion £6r the different characters vere estimated as:

Si;} = Y»i;j - «5:!;2- (Yi‘ + Yiil%" Y’*j 4+ Y;j:}) + (15*.3%(?*2) Tos
where,
Si;}' = S:Cag effget of (ix B eross
¥y, = Mean value of 3°0 parent

Yud = Totad of ; th {oolumn) ar'my in the diallel {able.

(11) Estimetion of standard ervors

The gtandard errors of s.C.o effects were estimated ass
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P

8B {s13) m'[;(nﬁﬁ} 'q§f{p+ﬁ) (g+2£} =
SE (813 ~ s1k) T [2<f1+‘73 6@2/(‘&+2)] 5
" A o 24 o8] &
SE (8i) - skl) = [4ﬂ <r@/(n+2£] 2

Bach g.csa and s.c.a estimate was subjected to *t?

test to. kmow the significance.

The 't! value obtained was tected against table 4!
value at 5% and 1% probability levels for 'm' degrees of

freedom.

For testing the significance of difference between
two effects, the critical difference wes calculated by
maltiplying the respective standerd error of difference

with '£* value ot 'm! degrees of freedom.

GeDeds Gene action

The analysis of variance for combluning ability was
used to decide the type of gene action controlling a
cheracter. Griffing (1956) demonsirated the method of

working out g.c.a and s.c.a effects and pointed out that
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-i:w—i.c‘e‘ the gacua v.éz-ié;.mg wés related ‘;&5 additive or addie
tive ¥ additive or higher order inmteractions and 8..a

variance included all of the dominence and the remaining
epistatic variance, ’

{

(]

Further, the genetic mmpomz"’a vere esrim?*teﬂ

and their ratios ca.j.\,ula ed.s

3:3.3.0¢ Egtimation of renetic components

The genetic components were estimated as under:

(1) Component due to z.c.a

: ’
L = gi‘? . Hg-tle : : .
=1 3 P2

(if) Compoment due to SeCa

é_ = Mselie
(};}*'1) 1< 03

(111) The ratid of E.C.a ©0 5.0.a variance was calculated

a8y

The values of this ratis was used to mﬁerpm’t the
relative siznificance of additive and non-zddibive gene

effects (Paroda and Joshi, 1970). . Values of the ratio



above .unity indicates the predowinance of [ wadditive

gene action and vice versa.
3.3.4. Heterosis

The overall mean value of each paremt and hybrid in
all the three replications f£or each cheracter was taken
for the -estimétian of heterogis . Heterosis was calculated
as che percent deviation of the mean performance of Fy's
from its mid parvent (M.P.), better parent (B.P.) and check
variety (G!;;P,‘,;.) for each cross combination as sugrested by

Hayes et al. {1955) and Briggle (1963).

(1) Deviation of hybrld mean

from the mid parental value = F, ~ H.P.
{Relative heterosis) M, P,
{1%) Deviation of hybrid mean from
the better parental value & ;5,@ « B.Pe
. g % 100
(Heterobeltiosis) . BuP.
(11i) Deviation of hybrid mean
from the chéc_li paréntal = ET.‘ - C.P.
. s % 100
value {(Standard heterosis) C.P.

For each character under gtudy, the average value
of the two parents involved in each cross combination was

taoken as the mideparental value (M.P.), the superior value
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between those of the parents in each ¢ross as better
parental value (B.P.) and the value of the check variety

as the check pavental value (C.P.),

To test the significance of difference of F, mean
'over mid, better and check parent, critical diffegence
was calculsted from their Standard errors of differences

as mentioned belaw. (Briggle, 1963).
To test the significance over mid parent,

CeDe(o,05) = Fe (0.05) ,'3—--——-'2”"‘55
N

To test the sigriificance over betbter and check

parent,y

2XIEE ynere,

CPe(0,05) = e (0.05) | &

@ = Brror degrees of freeddm
MSE = Error variance

r = nunber of replications



RESULTS



BESULIS

The data relating to the experiment were analysed

gtatistically and the results ave presented,

~ The mean values for the eleven chavacters studied
for the twentyone treatments and the mean values for the
best parent and hybrid for esch character are presented in

Tables 3(i) and 3{ii),

For the character plant helighty the mean values
recorded by the parents ranged from 103.40 cm in VS.27 to
148,60 cm in ACV.1, whersas, 1t ranged from 116.20 cm o
151,40 cm in the hybrids CO.1 x Kol and ACV,1 x K.1 res-
pectively. Among the hybrids, plant height wag intermediate
to those of the pavents. The wariatlon in plant height of

parents and hybrids is represented in Figuve 1(a).

The range of variation for number of days to flmvwer
in the parents was from 36,00 days recorded by K.1 to 37.77
days recorded by VS.27. Among the hybrids, the range vas
from 33,535 days recorded by 1C.284 x 8.8 to 38,57 recorded
by ACV .1 x_COdﬁq The'hybrids showed only a narrow range
of variztion. The variation in the duration of flovering

in the parents and hybrids is represented in Figuve 1(b).



Table 3(i). Phenotypic expression for eleven characters in parents and F, s

ST. Treatments Plant Days to Days to No of No. of Capsule No of HWeight 071 con- Seed yjeld Seed Yield
No. height flower mature branches capsules Tength seeds per of 1000 tent(%) per plant .per plot
(cm) per plant per plant (cm) capsule seeds(g) (g) (g}
1 ACV.1 148 60 37 20 81.30 1.97 35 07 ‘2 22 100 87 329 53.57 5.82 205 13
2 €0.1 103.80 37.20 81 60 2.20 15.77 2.1 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
Q S.8 128 90 36.97 82 00 2.73 44.70 2.26 56.97 2.74 SOISH«‘ 4 68 165 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.1 120.00 36 00 82.00 1.97 32 50 2 16 51.00 2.58 38.33 /5A08 100.47
7. ACV 1xC0 1 122 50 38.57 81.90 2.13 16.53 2.27 57 03 216 36.33 213 61 22
8. ACV.1xIC 284 118.50 35 87 83.00 157 16 33 2 18 83.70 2.62 36 50 2.91 92 57
9. ACY 1xS5.8 132 90 36.80 81.90 1 80 20.87- . 2.27 58 00 2 52 31 67 2 57 78.67
10. ACV.1xVsS 27 118.50 37.00 V -83.40 2.03 31.27 2.27 57 67 2 67. 32.67 3.49 124.82
1 ACY.IxK 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 1xIC 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 1xS.8 137.70 35 77 82 70 2 47 41.03 2.45 70.33 2.66 38.16 4.93 181.54
14 €O "1xVs.27 134.60 36 93 81.90 2.93 49.20 2.32 59.70 2.65 36.33 4.75 172 87
15 CO 1xK.1 116.20 36 43 81.00 2.60 23:17 2.06 52.57 2.84 25.50 2.58 84 33
16 IC.284xS 8 129.890 33 53 81 70 2.17 26 00 2.29 59.47 2.32 36.83 2.92 90.73
17. 1C.284xVs.27 122.10 37 37 82.90 2.20 27.77 2.24 57.77 2.13 45.83 2 88 86.57
18. IC.284xK.1 122.70 36.37 84.20 2.60 48.03 2.20 54.40 2.29 35.67 4.13 156.43
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.1 139.40 35.33 82.20 2.37 38 83 2 30 59 03 2 16 44 .50 3.88 132 83
21. VS.27xK .1 126.80 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

ob




Pable 3(it).

Phenotypic expression of the best perents and hybmé for the eleven
characters :

Sl.

Characters

Best paren't o 7, Best hybmd

‘ "ira;rie-ty - Tiean valuc Cross comba_-f Mc—:-an value .

na‘uion

24
b

Fe

6"9‘:

Qs

‘Plant height

Days to flower
Days to mature
Number of branches

. per plant

Number of capsules
per plant

Capsule length

Number of seeds
per capsule

Velght of 1000 seec!s
0il content

Seed yield per plant
Seed yield per plot

ACY.Y 148,60 on ACV x K, 1 15% 40

Ka - 36,00 days IC.284 % 5.8 33.53 days

ACVY . 8130 days COt = K. 81 .00
B8 & VS.27 2,73 V827 x K4 3447

s.8 B0 G0 m V5.7 49,20
5.8 2,26 on €01 % 8.3 2.45 om
ACVA 100,87 - - ACVJ) % IC.284 83,70

ACY, T | 3029 g CoM x K . 28k g
C0W1 55 450% IC.264 x V8427 45.85

ACY,1 205,13 g COt x 5.8 181.8% g

ey
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F6. 7(8)
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Figure 1{b). Mean values of parents and hybrids for

Treatment No.

days to flgwer in a 6 x 6 diallel.

ACY,1 = €041
¥ IC.284

: 5.8

V3,27

i

(o
T
:.&
b2

ACV 1

o

ACV.T x K1
CO,1 x IC,284
€01 % 5,8
€01 x V3.27
€01 x Kot
IC.280h % 5.8
IC.268h x VS,27
IC.28% x X
S.8 = V5.27
S.8 % K
VS,27 % K

—



Figure 1{a). Mean values of parents and hybrids for

\Dm -] G\:‘.ﬂ

10
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15
16
17
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19

20

I‘Q'».'t n-t ﬁ.

¥
E

plant height in a 5 x 6 diallel.

ACY 1

0,1
IC,.284

ACV 1 = CO
ACY .Y x IC.284
ACV 1 %X S,8
ACV A x V8,27

ACV L1 x Kol
€01 x IC.284
ClO,‘-I % D8
COT 5 V5,27
C0.1 x X,1
IC.2840 x 5,8

- TC 284 x V5.27
10284 % Kol

S.8 % V3,27
VS¢.27 3L K,1



44

There was only little variation among the parents
and hybrids regarding the days to mature. The mean values
recorﬂed by the parvents ranged f£rom 81.30 to 85,70 in ACV.1
and IC,284 respectively,'whereas. it ranged from Sﬂ.OO to
84,20 in the hybrids €01 x X,1 and 10,284 % K,1 respecti-
vely, The variation exhibited by parents and hybrids for

this character is represented in Figure 1(c).

The mean.number of‘branches per plant in the pareﬁﬂs
kr@nged from 1.97 to 2.73. Thé ninimum was recorded by ACV.1
and K1 and the, maximum by 8.8 and Vb.27. AmOng the hybrids,
the minimum number of branches (1.)7) was recorded in the

ACV.1 x IC.284 and the maximum of 3,17 in -the cross VS.27 x
Koo In most of the crosses, the mumber of branches were
intermediate to those of the parents. The variation shown
by the parents and hybrids for this character igyrepresented
in Figure 1(d). B

The number of capsuleg per plant in the parental
varieiies-rénued from 15,77 recorded by CO0.1 to 44,70
recorded by S 8, wh@reas, the value ranged xrom 16.33
recorded by ACV,1 x IC.284 to 49,20 record ed by C0.1 x
VS .27 among the hybrids. Considerable variation was 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(e). Mean values of parents and hybrids for
days o mature in a 6 %6 diallel. o

Treatment No. Vaz*ieties/hvbrids

1 ACY ST

2 ca._?i'

3 TC.28h

& 5,8

5 vs.27

6 K;’l

7 ACN}K’,-*E x €0.1

8 ACY.1 x 16,284
9 ACVJ % :‘3.8
10 ACV.A x VS.27
11 ACY % K1

12 Co.1 x :cc 28k
13 CO,1 %t 5.8

14 €01 x VS.27
15 CO,.1. X Kol

16 10,204 x 5.8
17 1C.284 % VS.27
18 ic 284 x P
19 5.8 x v’o.?.’i

20 | S.8 X .’.1

21 | VS.Z*?I % K1
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Pigure 1{d), Meen values of parents and hybrids for
rumber of branches per plant ina 6 x 6
diallel.

- Ireatment No.

1
2 €01

3 1C.284

L 548

5 ¥8.27

6 Ket

7 ACV x £0.1
8 ACYV,1 x 1IC.284
9 ACVY x 8.8
10 ACY.E x VS,27
11 AV, x K1
12 0041 x IC. 284
13 Coyt % 5.8
14 COLT % V8.27
15 COJt % Kal
16 IC.284 X 548
17 IC.284 % VS.27
18 IC.284 x Ku1
19 3.8 x.VS,27
20 3.8 x K4
21 VS.27 % K1



6. 7(d)
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Figure 1(e), Mean values of parents and hybrids for:
number of capsules per plant ina 6 x 6
dialiel..

Ireatment No.

4
o

3

&y

5

& K.l . »
7 ACV.1 3 CO A
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There was only little variation for the character
capsule length among the pavents and hybrids. The mean
length recorded by the parents ranged from 2.05 em £ _
2,26 cm in IC,284 and 5.8 respectively., Among the hybrids,
‘the minimum length of 2,06 em was reeorded by the cross
CO4t x KT and the maximum of 2.45 cm by the ¢éross €C0.1 %
5,8, The capsule length of most of the hybrids were inter-
médiate or higher than the parental values. The var&afian
exhibited by the parents and hybridsffaﬁ thils character is

vepresented in Figure 1(£).

The numbé? of seeds per capsule in the parental
varieties rengzed from 51.00 recorded by K.1 to 100.87
. recorded by ACV,1. Apmong the hybrids, it ranged from
52,57 in C0.1 x X,1 to 83,70 in the cross ACV.1 x IC.284,
In all the crosses, the values were intermediate or higher
than the paremtél‘véluég,' Variatian for seed numbey per
capsule in the parents and hybrids is represented in Figure
().

wéight of 1000 seeds vanged from a ninimug of
25224g in IC.ZSAiﬁo.a ﬁaximum of 3.29 g in ACV,T from among
‘the parents, 'The:fange'farrthis character among the hybrids
vas from 2 minimum of 2.13 g recorded by 1C.284 x V3.27 to
a maximum of 2,84 g recorded by CO.1 x K.1. The hybrids



Figure 1 (f).
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O O~ W B W g -

= WA e
N = O

13
14
15

16

17

18
19

‘20
21

Mean values of parents and hybrids for
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Figure 1(g). Mean values of parents and hybrids for
niumbey of geeds per cepsule ina 6 x 6
diallel.

Treatment No.

PO o TR Vo SN e SN N 6 AL T S VLI AV S e

Varieties/hybrids
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CO. x V8,27
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1C.284 x 5.8
IC.284 x V5,27 -
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348 R; i | |
V3.27 ¥ Kot



6. 7(3)
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exhibited a ngrrsg»range cfivariaﬁionav The variation for
1000 seed weight in the parents and hybrids is represented

in Figure 1(h).

The pémen’cagé of ‘c.\il content among the parents
showed a range £rom & 35.50 in VS,27 €0 55,50 in CO.1.
Am—ﬁng‘ thy hybrids, it ranged :érom 25.:50 recorded by CO,1 x
Ka1 B0 45.85 recorded by IC.28% x V8,27, The hybrids in
general were infeviar to their pamats for oil yleld, The
yariation shown by parents and hybrids :f.,‘a;rj this c¢havacter
~ is represented in Figure 1(;’;); .

Among 'the parent..,, seed yvield per plant was minimum
in CO. A (2,18 g) and maximm in ACV,1 (5.82 g). The range
for this chamctez’ among the hybz 3.ds was from a minimun of
2,13 g recorded by ACV,T % 0.1 to a maximum of 4,93 g
recorded by €041 x 3.4,)8_.» The hybrids exhibited only little
variation for this eﬁaractem The variation for seed yield
per plant in the pamn‘es and hybrids is rapresentu.l in Figure

1((}).1

Seed yield g:’er plot in the parental varisties ranged
from a mimmum of 67, 78 recorded by CO1 to a maximam of
205, 13 g mcovded by ACY T, whé?éa-s, thevalues ranged‘ f{fam;
61.22 g in ACV.T % CO.1 to 181,84 g in the cross CO.1 % 5.8,
from the hybrids. .The' hybrids showed a wide range cf varig-
. tion for this aharacﬁer-.« Some of the hybrids were better



Pigure 1(h), Hean values of parents and nybrids for
1000 seed wex.ght in a 6 x 6 d?.al’lo'?
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Figure 1(i). Mean values of parents and hybrids for
21l content in a 6 x 6 diallel.

Ireatument No . , Varietiesihvbrids;
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Figure~1{j),ﬂ Mean.#alues of parents and hybirids for.
seed yield per plant in a 6 x 6 diallel.

Trestment No.. o Varieties/hvbrids

1. ACV 1

2 0,1

3 1C.28h

4 8.8

5 vs.27

6 S K

7 ACV,1 =z €O

8 ACV 1 x IC.284

9 ACV,T x 5.8
10 ACV A % VS27
11 AV X Ka
12 00,1 x IC,284
13 €Ot % 3,8
14 €0, % VS,.27
15 €O ® 1yl
16 IC.28% x 5.8
17 IC.280 % V8,27
18 1C.284 X_K,i
19 8.8 x VS .27
20 8.8 x K1

21 V5,27 % K.
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than their parents in thelr vielding ability. The variation
exhibited by the parents and hybrids for this character is

represented in Figure (k).

It wag seen that in géneral among the parents the
variety ACV.1 had the highest mean values for plant height,
seed number per capsule; 1000 seed weight and seed yield
and the variety S.8 for branch number and capsule number
per plant and for capsule length. Among the hybrids, €0.1
S.8 exhibited the highest mean values for capsule length,
gseed yield per plant and seed vield per plot and C0,1 x K,9

for 1000 seed weight and it was the earliest to meture.

4,1 Combining ability

The enalysis of variance of the eleven scharacters
gtudied is presented in Teble &. The resulis clearly showed
significant difference for all the attributes among the
twentyone treatments except for days to mature. As the
significant differénées among the treatments were established
for the ten characters, combining ability analysis was ecavried
out following the Method 2 umder Model 1 as suggested by
Griffing (1956). The analysis of variance f£or combining

ability is presented in Table 5.

The mean squares due to general combining ability

{(g.c.a) vere gignificant for the characters; viz, plant



in a 6 x 6 diallel
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Table 4, Analysis of variance for eleven characters

S1.

No,

Characters

- Mean squares |

Treatments  Erpor

20, 62

2¢

B¢
by

50

7

8«

Os
104

Flant Eaight

Days o flower
Days-téumaﬁgre

Number of brancheg per

pl_‘ant-

Numbei of capsalés-pef
plent

; Capsule: length

Number of sgeeds per
capsule

Weight of 1000 seeds
011 content

Seed yield per plant
Seed yield per plot

410,39
2407

0446

0,026

418,06
0.2

. 204 04
3,35
578448

799

2 ;i[?‘f*

0424

0.,006%4

55 44"
2,62
0.84

1 995* '

77,260

407

37,42

. L w
0500034 704,95

2:89

7049
27.92"
47,69

e A O

* Significaht;aﬁ 5 percent level

ificant at 1 percent level
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Table 5. Analysis of variance for combinine ability for
ten characters in a 6 x 6 diallel
%%: Character e Mggn Sﬁ?ﬁ?@? e
EeC el 5+Ce8 Bryor
‘ N V ' :‘-'x;% - , ' %% ' )
‘3 3 Plant h@igh’ﬁ 192078 5&'6051 2.662
A v C#%
2. Days to flower 1.33 397 0404
3. Days to mature 1.33 397 2,45
4, DNumber of branches - =
per plant 0.27 0,54 0.078
5. Number of capsules ## TR
g e 124,73 466.59 1.570
6., Capsule length 0.0079 0,034 0,0021
7+ Number of seeds per g B L .
capsule 244 14 402,61 3,720
ot %
8. Welght of 1000 seeds 0.2 0.29 0.00011
9. 0Ll eontent 25 .46 280,58 0,960
10, Seed yield per plant 077 LA46 T 0.040
11, Seed yileld per plot  1007.84  T793.0h = 4043

# Gignificent at 5 pereent level

*% Sighificant at 1 percent level



Pigure 1(k)s - Mean valucs of parents and hybirids for

Ireetment No.

1' ¥

OO~ o o owm o

14
s
16
17
183
19
20
27

seed yield per plot in a 6 x 6 'diailel.

Varieties/nvbrids

Acv .

CO.t.

IC.284

S8 -

vs,27

Kot
ACV.,1 . x CO.1. -
ACV 1 . x IC 285
ACV1 x¢ 5,8
ACV .Y x V8,27 -
ACV,1. x K1,
COLI. % IC,28%
CO-% 548
COL1. % V8,27
€O x Kot
IC,28r x S.8
IC,28k x V3,27 -
IC.28% x Kot
5.8 1 V8,27 -
S.8 x Kol

V8,27 % K1 -
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height, number of capsules per plant, number of seeds per
cagsule, welght of 1000 seeds, 0il content, seed yield
per plant and seed yield per plot, However, the varlance
due to speeific combining ability (s.c.a) was significant
for all the ten characters. The s.c.a varlance was greater
in magnitude than g.c.a for all the chavacters indicating

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

The estimates of the g.c.a effects of the six parents
and s.c.a effects of the fifteen Fy population for the ten

characters are presented in Table 6,

L1 .1 '_5 Plan't height

& The combining abillity anmalysis for plant height
showed that the variances due 10 g.ce.a and s.c,a vere signis
ficant'bu% S.Csa variance was higher in wmagnitude thasn the
g+C.a variance, This suggested the importance of gpecific

combining ability for this character.

The g.c+a and s.c.a effects for this character is
presented in Table-6{i)¢ The parents ACV.1, CO.1, 5.8,
V5.27 and K.1 exhibited gignificant g.c.a effects, Among
thege, gignificant positive g.c.a effects were shown by
ACV,1 (6.813), S.8 (4,713) ané K1 (1.250), while V3,27
shaowed significent negative g.c.a effect {-6;3883. Thus .
ACV .1 is the best general combiner for tallness followed

by 5.8 and K1 and for dwarfness, V3.27.
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Table 6. @.c.a and g.c.a effects for the ten characteérs in a

6 x 6 diallel

(The figures in the. diaganal are the EeColt effects
-and those in the »ff dlagonal are S.c.a effects)

(i) g.c.a and s.c.a.effec

s far plant height

Parents ACV 1 co, 1 |

10.284 | S8 VS.27

IC.28k
S48
VS 27
K¢1

‘ ~14;270 : ~5 270 . =8 57@

2,06 12,040 20,040"
0,688, ~0:870 2,530

4713 1,630

~B.388"

.K?1;
1ﬁ6”é§3’”’
~5.999
-“tl' u)10 |

‘79'
J-290

cD (0@05) (Eiégﬁ) a 1,649

T SE (543) = 1,104

SE (Sij=Sik) = 2,158
SE (S13j=Sk1) = 1.998

CD (0405) (S13~8ik)} = 4,36%

CD (0405) (813-8kl) = 4.038

(ii) £4CoR and Secoa effects for days to £lower

Parem:s ACV..‘I e IC.284 —E8 VS',{_.?.? Kl
Acv 1 '0;30& 1.350" 2"0‘723 0480 10,310 =0.920
IC.284 «+0,232 5 2,270 0.599 0.550
8.8 20,485 =0.120 0,230
VS .27 ' «';')-.,1;88':’e ‘ *0'924_0*
K. - e0472

SE (gi) = 0,205
SE (gi=gj) = 0,318
€D (0:05) (gi=g)) = 0.643

SE (S13) = 0,465
SE (81j-94K) = 0,841
SE (S13-8k1l) = 0,778

CD. (0.05) (SL3-Sik) = 1,609

- CD-(0.05) (843~Sk1l) = 1,572



- The s,e;a effectAestimateslbf éhé qus'réﬁgeﬁ'féam

<14,270 in ACV,.Y x IC.23L o 23,940 in CO.T x V8:;27. Twelve
out of the fifteen hybrids had significant s.c.n effects.
But it was positive only in 6 crosses, viz., €0.1 x VS,27
(20.040), ACV.1 x K1 (16,690}, Cb_;} % s_._"e ‘(‘1»2@0%), 5.8 x
Kol (6,790), V8,27 % K. (5.,290) and IC.284 x VS.27 (2.530).
- The slgnificant negative s.c.a effects were recorded by
0,284 x K, (<4.510), ACV.T x €01 (<5.260), ACV.1 x 8.8
(=5,270), CO.1 x K. (<5.990), ACYV,1 & VS.27 («8,570) and
ACY,1 x IC,284 («14,270). |

hole2 Days to flower

The s.cea variance was alone significant f£or this
' character, and was three times the g.c.a varisnce indicaéing

the importance of s.c.a.

The estimates of ge.c.a and s.c.a elfects are presented
in Table 6(i1). The g.c.a effects were comparatively less
for days to fLldwer. It was significant in the three parental
4varieties S48, V8,27, and K;ts Of these,; positive gec.a
effect was exhibited by VS,27 (0,483) alone, whereas, Kl
and S8 showed negative g.c.a effects of =0,472 and -0,483
regpectively. The best general combiner for earliness to

flovering vas 5,8.

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

ranged from «2.270 to 1.350. Of the fifteen cross combinations
e " ]



only two crosses exhibited significant s.c.a effects. The
eross ACY,1 x CO.1 showed significant positive s.c.a effect
of 1,350 whereas the s.c.a efféect of IC.284 x 5.8 was signi-

ficant, but negative.

4,13  Number of branches per plant

Variance due to s,0.8 alone was significant for the
character number of branches per plant and was twice the
g+C.a variance. An insignificant g.c.a variance supported

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

The estimates of g.c.a and s.c¢.2 effects are presented
in Table 6(iii). The g.c.a effects raﬂged from = 0.359 to
0.231. It was significant iﬁ.two parental vaﬁieﬁies. The
parent ACV.1 had significant negative g.c.a effect («0,359)
and V5,27, significant positive effect (0.231), So V5,27
is a good general combiner for incarporating_higher branch~

ing ability and ACY,1 for non-branchingness.

The s.c.a effect estimates of the hybrids were come
paratively low and ranged fram}a'O.BQB to 04567, Omly one
P4 showed significant s.c.a effect viz, V3.27 x K.1 (0.567),
sugeesting that it was the besgt specific combination for

the character, number of branches per plant.
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Table 6 eontd..

(114) g.0.8 and 8,0.a effects for the aumber of bmnches
per plant :

Paremts _aoVacod mz@* S8 W kA
ATl 20,359 0.050 50,345  ~0a213 | ~0ui75 | <0.085
cet 0,099 0,97 0,007 40,093  «0,127
164286 0,088 =0,A43  <0,303 0,287
5.8 0,042 =0,235  =0.043
VS.27 | | 0.251" 0»557*

SE (gi) = 0,000 SE (S13) = 0,204

SE (gi-gj) = 0:140 - SE (Sij~Sik) = 0,369

€D (0.05) {gi<gl) = 0,285 SE (Sij+Skl) = 0,542

CD (0.05) (Sij=Sik) = 0.746
CD (@»@5) (513-5Kk1) = 0.691.

g

“

(iv) E-,:,c.a and S.c.8 ez?;ects for numbar of caasules p@r piant

pamnts Acvq | co.'l EC 2814 | 8.8 ) VS 2’7 K..'T
ACY A .:520 w6.150" <6:610" ~10.800" .210 44200
€041  =3.870 04050 8,910 19.600°  =7.800"
) N - '_ B Y L %
1C.284 =3440 ~6.570 24190  +16,610

5.8 5,200 2400 1130

Vse2? - o 2,510°  9.050"
K'f‘ o 3970

ST (s1) = Ou0B SE (513) = 0,97

SE (gi-gJ) = 0.626° SE {S43=5ik) = 1.:658

CD (0.05) (gi=g3) = 1.265 SE (813-Sk1) = 1,535
CD (0.05) (Sij=Sik) = 5.351
cD (0,05) (S13-Sk1l) = 3,902
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41,4 . Number of capsules per plant

In the case of vmmbar -of capsules per plant, the
variances due to. g.o a and SoCo& were significant but
Gs.c.a varianoe was three times h:.gher than that of ge c.a

' This suggegted ‘che importance 0:8 s.c.a for this character.

| The estimates of g.c.a and s.c.a effects for mumber
. of capsules per plant are presented in Table 6{iv).e | The
gicen effects were significant for all the six parental
varieties. It was negative and si gnificant in the parents
ACY 1 =k ,3520), co.‘! («3.870) and IC.284 (-3.!;10), whereas,
1t was positive and significzmt in 5.8 (5.120), K. (3.970)
and V5.27 (2,510), Thig indicated that the variety S.8
was the best general combiner for this character followed
by K.1 and VS.27. | |

The estimates of s +c.2 effects for capsule number ..

_per plant was comparatively high. It was significant in .

" all the cross combinations except CO.1.x 1C.284 and 8.8 x.

- K,1. Significant, negative s,c.a effects were exhibited ..
by IC.28h x V5,27 (=2.190), ACV.1 x K1 (=4.,120), ACV.1 x.
- C0,1 (=6,150), IC,284 x S.8 («6,570), ACV.1 x IC,284 (-6,610),
COM x K1 (=7.800) and ACV,1 x 5.8 (~10,800). Six hybrids
shoved significant positive s.c.a effects, viz. €01 %

V5,27 (19@690)); 1C.284 x K4 (16.610), VS.27 x Kot (9.050)



COT 2 5.8 (8.910), S48 x V8427 (2.,400) and ACV,1 x VS,27
(2,210): It indicated that these ave the specific combis
nations which eould yielﬂ'maxiﬁum number of capsules per
plant.,

Le1,5 Length of the capsule

' Thevvériance-duﬂ’ta.swc;a\aldne WQs'significahﬁ for
the ‘character capsule lemgth. The insignificant g.c,a
variance ‘and the magrnitude of é,cqa‘variance being four
times thet of g.c.a suggested the predominence of s.¢.8

~ for this character.

The egtimates of g.c.a and 8.c.a effects are presented
in Table 6(v). The g.S.a effects for capsule length was
| 1aw and was significant in fwo parental varieties. Signi«
ficant negative g.c.2 effect was rsccrdedlby IC.284 (=0.043),
While'S.B recoprded Signifiéantg paéitive; geCoa effect
(0.055). The variety S.8 is the best general combiner for
capsule length. ‘

- The s.c.a effect.eétimgfeé were comparatively lov
for this character also, Only five crosses shawed signi=
ficant s.c.a effects; Significant-negative 808 effects
| were .recorded by S.8 x VS.27 (~0 070) and €0,1 x K1 (—0.140).
| Significant positive; s.c.a efzects were exhibited by the
hybrids, C0,1 x 8.8 (9.,170), ACY.1 x K1 (0,110) and €01 x



Table 6 contd,

(v) g.c.a and s.e.a effectu for capsule length

Parents aeva

'ég;ﬂ -

IC.28+ | é.s'

” VS.27

x A

ACV 1
C0,L1
IC,.284
5.8
vs.27
K-

0;020
«0 4005

0,020

.GEO
0,100"
0,050

- %
=0,070
~0,002

0,470
0{950?

. %
04055

«0.030

0.060
X

*0@043

0.110

@09140
0,050
0,040

=04 320

f0§025

SE (gi) = 0.015 SE (813) = 0,034
SE (gi=gj) = 0,023 - - SE {B813j=Sik) = 0,061
CD (0405) (gl=g)) = 0,046  SE (S13-Skl) = 0.056

Ch

(0.05) (S13~Sik)} = O, 123

CD (0:05) (815-Skl) = 0,113

(vi) g.c.2 and s.c.a effects for number of seads pen

capsule

Parents ACY .1

1C.284 8.8

VS.27

P

ACV,E 10,39%0"
o

IC.284

3.8

VsS.27

K.1

-11¢570
‘ ‘9i62@

#11@320%
4,720
14,600

2.870°
13,460
ls 780"
«1.,340"

.720
—5.&10 '
) ¥
3770

K3
‘5;230

3#970%

-8 ™ 540*

0340

*
] ._g_2 20

- %%
4,520

6.610"

: %
5,98

SE (gi) = 0,622
SE (gi-g3) = 0.964
CD (0.05) (gi=gj) = 1.948

CEE (S13) = 1.002

SE {813-Sik) = 2,557
SE (S13=Skl) « 2,362
€D (0.05) (Sij=5ik) = 5,156
CD (0.05) (S13-Skl)

&'@'77h



VS.27 (0.100). These are the best gpecific combinations
which could yield capsiles with waximum lengthe -

4o1.6 Number of seeds per capsule

‘Regarding ﬁhe‘numbér of seeds per capsule combining
ability anaiyais.shawed*signifiaant g«Csa and S.csa variances,
The s.csa variance was twice higher in magnitude than the
g+cya variance éuégesﬁing the' importance of s.c.a for this

cheracter,

" The est*mates of ZiCea ond H.c.a effects gor number
L of seeds per capsule dre presented in Tabl@ 6{vi), The
"EeCel efxect'estigates were comparatively hizh and signi=
£1cant in 811 thefﬁix parental varieties, Significant
negative gﬁc;a effeets-Were fecarded by the varieties 5.8

- (+1,340), ?5,27‘(ﬁ3g230); 0.1 («3.620) and K,1 (=5.980),
Two varieties, Vige ACY,4 and IC.284 exhibited positive,
 significant g.c.a effects of 10,590 and 3.770- respectively,
The best general cﬁmbiner £op number of seeds per capsule
~was ACV.1 foumqed by IC.28!+. |

The ‘S4Ceat effect estlmates vere also comp&r&ﬁively
high and was signiflcant in fourtaen out of the fifteen
cmasu;combinaticnsﬁ .Significant,'negaclve s,ciaveffects
wefc-_:e exhibited by eight hybrids viz, IC.284 x VS,27 (+4.600),
1C.284 % 5.8 (=4.,780), TC.284 x Kui (+8,220), CO.1 x IC,284

»



(=5:410), ACV,1 m Kol (=8,540), ACV x V3,27 {«11,320),
ACV T % €01 {+11.570) and ACV,1 % $,8 («12.870). The
hybrids, €O x 548, ACV.Y m IC.284, VS.27 n K1, €0,1 x
V.27, 5.8 x K1 and 3,8 x V5;27 recorded significant,
positive s.c.a effects of 13,460, 7.720, 6:610, 4,720,
4,520, and 3,970 respectively. These were the best speci-

fic combinations for seed number per capsule.,

4.1.7 Yeight of 1000 seeds

Both g.¢«a and 5.¢.2 variances vwere sigaificant Tor
1000 seed weight. The s.c.a variance was more then twice
the g.c.a variance suggesving the predominance of s.c.a

for this charactér,.

The est&matés of g.Co8 and s.ce.a effects £or 1000
seed weight arve presented in Table 6(vii). The g.c.a
effect estimates were low and were significant in four
parental varieties. Significant negative gec.a effect was
exhibited by the varieties IC.284 (~0.199) and VS.27
(=0,580) and sigificant, positive g.c.a effects by ACV.]
(0.200) and COT (04055), The best general combiner for
1000 geed weight was ACV,1 f£ollowed by €0.1,

The estimates of s.c.d effects were lov and were
significant in eleven cross combinations. Six hybrids

showed significant negative g.c.a effects viz, IC,.284 x K



Table 6 contd,
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(vii) g.e.a and g.c.8 effects for'weight of 100@ seeds

Parentq ” ACV.1 :.jéé;{' |

1C, 284 " s _vs.ar

K,ﬂL

ACY 1 0.200° =0,620°
co.t 04055

IC (284
S8
V8427

Lo
vg@QO v—0§2ﬂ0' »Qoaﬁ
* %,
0,100 0,070 04120
0,199 =0,010" " =0,140"
=04580

0;@03
0.260"
=0,030"
. &
~0.370

«0.4010

=0.006

SE (gi) = 0,0034
SE (gimgj) = 0,0052
€D (0.05) (gi=gd) = 0,011

SE (Si3) = 0,008
SE (813-Sik) = 0,014
. 8B (S13=8k1) = 0,013
CH (0:05) (S1j-Sik) = 0,028
ch (@.-605) (51j+SKk1) = 0,026

(viii) g.c.a and s.e.a effects fcr oil content

Parents ACV.‘I ce.'x B

IC.284 T 8.8 vs 27 |

R

ACV,1 =0, 430 «2.85@
o1 0.410
IC.28h4

S48

VS627‘

Ko

“5.120° £9.910" -a:.@ao

-1041 20 <4,250" -24310

.840 £6.,020° 64250
2@8@9* 3&130
s 20 470

L)

‘ %
w8950
~10.950"
*11220
5;650*
1,59
~3.160"

SE (gi-g3) = 0.490

€D (0,05) (gi=g3) = 0.990

=

T e o

SE (Sij=Sik) = 1,296
SE (S43-Skl) = 1,200
CD (0.05) (813=51k) = 2.619

¢ (0.05) (‘Mj-—Skl) = 2,425
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(«0.,030), CO,1 x IC.284 (~0,100), IC,284 x vs 27 (=0:140},
ACVT x 8.8 (=0,210), S.8 x K,1 (=0,370) and ACV.1 % CO
(=0,620). Significant positive s.c.a effects were recorded
by €01 x K1 (0. 260)-,. €0 % V8,27 (0,120), ACV,1 ® IC,.284
(0.090), 5.8 x vs°27 (0:090) =nd €O, 1 % 5.8 (04070), These

were the best Specific camnlnaﬁwaﬁs far 1003 seed welghts
| fm 8. 011 content

The esmbining abllity analycié-fér~sil content showed
that both g.c.a aad S.Cs& variances were ignificanﬁ for the
character oil gontent. Thc Variance fue €9 8.c.2 was abaut
ten times high@r‘than that due €2 ZeColt establishing the

predominance of si¢.a for-this character,

The estimates of g;c¢é énd‘Saeaa eﬁfépésvfor oil

: cantent-arg:preseﬁied'in'Tab;e;G (viii)s The g.c.a effects
‘were significant féf-three parental'varieti@s. Significant
negative g.c.a was shown by 4‘1 (~3 16@}'vhile oignlflcant
‘positive g,c.a'was,reca?ded by 3 & (2 B800) and IC.284 (0.840),
The best general Qsmbiﬁef'fOP'pll eonuent_wasﬁs,a £ollowed

by IC.284,

The estimates of B,C,afeifegﬁs«ShGng'a‘predominange
- of negative effects over positive effects,  Out of the
fiftesn cross combinations, significant s.c.a effects vere

noticed in fourteen hybrids. Significant negative s.c.a



effects wére'fecérdéa by the. cféé‘eé viz. co 7 -vs 27

(=2, aﬂo), ACV A % 00 1 (=2,850), ACY.1 x IC.284 (~),1<0).
o1 (*4.4;0), ACY, 1 X mg,27 (—).640), 1c. 284 x' 5.8
(-6.020), ATV x K1 (~8 950) 5 ACV,1 % 5,8 (=5,910),

0.1 x IC.284 («10,120) and CO.1 x K.1 g~10.950)  Only

four crosmeu, vmz. IC.o84 x VS.27 (6 250), 9.8 % K1 (5. G50),
VS.27 x Kl (&,5“8) and 2.8 % ¥5.27 (3. 1)0) recarded posi-

tive s.c.a effects, These were the best specific combina=

tions for oll comtent.

' The .analysis for eombining abllity showed significant
ZeCoat and g.csa veriances for geed yield per plant. The
Be.C.a varience was six times higher than the g.c.a variance

indicating the predominant role of s.c¢.a for +his character.

The g.C.a a@d‘s,e;g effects for seéd yield per plent
Iis presen*ed in Wabie 6(ix): The estimates of g.c.a effects
were low and were sign¢¢1cant in four parental vhrleii@;,
The varieties IC,ZS& and C0.1 recorded significant negative
Becea effects of =0.360 and =0,390 respectively. Signifie
cant positive g.c.a ef fects were ‘shown by- S.8 {0.500) and
ACV,.1 (0.180). Hehbe the best general combiner f£or seed

yield per plant was 5.8 followed by ACV.1.
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(1x) g,c.a and s.c;a effects for se d yleld per vlar&

PAREﬁTs," ’ggv;ﬂf 001 . IC.28h . S.8   Vg,27M.. Rt
ACY 1 0,780 «1,720° 0,370 =1,570 © =0,2L0 «0.660
. L * , * ®
co4 =0.390 =0.350 . 1,360 - 1.590 &0,470
IC.284 L A0,360°. 0,680 <0,500" - 1,050"
VS.27 0,090 - 0:850
Ko S 0,020
SE (gi) = 0.065 SE (S13) = 0.146
SE (gi=g)) = 0,100 SE-(Sij-Sik)='0;265
CD (0.05) (gi=g)) = 2.020  SE (513-8k1l)= 0,245
' : | €D (0.05) (813-8ik) = 0,536

(0,05) (%13~>k1>

0,495

(x) BeCoa ani s.o.a efxeﬂts for seed yield pe@ plot

Pﬂames Acv.1 Scba"zc 28h "ﬂﬁa V8,27 Kl
AV 4.920° <h7.200 16,140 ~63.340° ~2.670 ~2h.ha0"
€0, ~14.820" ~14.470° 52.670" 65.120" ~21,050"
IC.284 ' 1b,620° »31;650*'~20;§§0%" 50,850
.8 18.;86 21,370° =5.950
Vs.27 o a 160 43,570
K o o 1,760
SE fmi) = 2,050 8% (Sij) = 4.65& |
SE (giﬁgj) = 3179 S (84J-8ik) = 8.411
€D (0.05) (gi=~gj) =6.425 S (Sij=SKl) = 7.787

{0.05) (513-S4k) = 15.939

(0,05) {843-Skl) = 15,738
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The estxm : of s.C., a effects were simnx*icans in
thirteen aut of the fifteen eross combinaﬁlcng. Significant
negative Qéc;a e;ﬁgaus Were recorded by eight cﬂaSSQs,viz,
IC.284 % VS ..zj,c-é.iﬁm),,' COL x IC.284 (~0,350), ACV.1 x
IC.284 («0,370), 0,1 x K, (w0 A70), ACYLT x K1 («0,660),
IC,284 x 8,8 (0. @80), ACV.,T x €O,1. (m1 120) .and ACV x
5.8 (~1q;70). ‘The s.Cea emfec%sAﬁere posltive‘and signi-
ficant in CO. X vs.27 {1.590), CC1 % 8.8 (1.360), IC.284 x
K.4 (1.050), %..27 % Ko (04850) and S.8 x V8.27 (O, ,530) .
These were the best saecifie esmbinations for seed yield

per plantv B

441,10, Seed yiel

Both gecsa and. s.c.a variances were significant for
seed yleld pe?-pldﬁ;- The variance due 0 S.¢.a was seven
Times hlgbe n magnitude than the &.c.a variance, suggeste-

ing the importance: of g.c.a for this characters

TheAg;a@a.and SeCed effécﬁ estimates for seed yield
per plot are pméééﬁ%eé in Table\é(x), The estimates of
E.Celd effects ﬁPfe aamparat Ively high ang vere significant
in £ive of the’ s;xnparenﬁal,varieﬁiesg . The varieties CO,.}
and IG;ESQ‘recarde§ significamt negative g.c.a effects of |
14,820 and ~1@¢69é respectively. igﬂ&zicanu positive |

8aCea emfects were, shoun by three variaties. The best

i



ﬁeneral combineﬂ for thls character was 5 8 (18.580)
) follawed by ACV 1 (&.9203 and VS 27 (4,160)

The‘crasg.gambinakiOﬂs ?ecowded-high e"tiwates of
820228 effects vhich vere significant in thirteen CTQS@PS.
Significant negative S4Ceq effects. were exhibited by*amght
hybrids viz. €01 x IC,284 («14.470), ACV,1 x EC.28h
(=16 1400, IC.28% x V8,27 (~20.920), CO.1 X K3 (=21, 053),
AT x K1 (=21, 420) IC.28h % 5,8 (=31 650) ACV,1 % CO
(=47,230) and ACV.1 ® 5.8 («63,240). -The S.cia effects
were positive and sianu*icani snly in five crasaes viz.
€0, ® V3,27 (65, 120}, €0 x 3.8 (594670}, IC.264 x K.1
(50.850), VS.27 x K. (£3.570) and 548 x V8,27 (21.370)
‘which'vewe alss the beat specific cawbvnatxons deing

maxumum gseed yield ner plaﬁﬁh

.The abstract of the best general combiner and speci-

fic combination faﬁ'eaqh;chafacter are giveﬁ in Tablé T e

It was seen thiat the variety ACY.1 was the best
_ﬁéneral csmbinevif@r the cheracters, plant height {6.813),
number of seecs per capsule (10.390) and 1000 seed weight
_(Q.QOQ) and the vag;etj,‘uga,‘lsr days to flower (-0.483),
éapsuie‘nuﬁber'per*plant,{Egﬁéa)i.caps&le iﬁﬁgﬁh.(0‘055)g
ol cortent. (2.800), seed yield per plant . (0:500) and seed

yield per plot (18?58@). The best specific cross combina-

tion was CO.1 x V8,27 (for plant height (20.400), capsule -
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Table 7. Best general combiners and specific combinations
for the ten characters in & 6 x 6 diallel

Sle

No,

Character

Combiner

' Best General

Best Specific Com=
) binaticns

Variety

8&@»37
effect

combinction effeck

5s

6.

84

ﬂG@

Plant height
Days to flower
Nugber of
branches per
plant

Number of capw
suleg per plant

Capsule length

Number of seeds
per capsule

Height of 1000

seeds (g)

011 content (%)
Seed yield per
plant (g)

Seed yield per
plot (g)

ACV 1
8.8

V58.27

ACV 1

2.8

3.8

6@&15'

éO.#BB
0+231
5,120

0,055

104390
0.200
2,800
0.500

18.580

€0.1 % V8.27 20.040

IC.284 x 8.8 «2,270

V3,27 % Kol ‘04567

COt % V2,27 19.690

. €0.1 x S.8 0.170

ol

COWt x K,1 0.260

IC,. 284 x .
VS .07 6.250

COt x V8.27 65,120
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nunber per nlunt {19 690), seed yier per pleﬁ (65 120)
and seed yleld per plant (1.,590) and €01 x 8.8 for capsule
‘,lenwtb (0.,170) = uné nunne” of seeds per capsule (19 460)e y

In géneral;'msst of he beSt Sﬁecific crosg combi-
natians involved atleaam one noad generaW canbvnpr for the

chnracter. ‘

L.2. Gene action'?<

M of the ecansmlc characzerb are polygenlcally
1nhnrited and hence it is of nrime impartance to study
their inheritance 1n terms of the csmnonontu of mewctio
variance. urifxlng (1956) and Spramue (1966) demonstrated
the method of worcznv out o.c.a and SeCad efiec ts along
with.thelr variances. he mo%nted out that high £.¢.a
variance contained not only the additive genetic variance
_ but also a portion of the epistatic varianc?'(additive x
additive) and that:s;c.akincluded all of the dominance and

the remaining epilstatic variance.

£ the variénce die 1o g.c.a and s.c;azgiibshswed
high siwnlficance for all the charvacters, it indicated the
importance of both additive ana‘nanaadditivehgene acﬁiﬁn,'
The estimate of g.G.a variance, if higher than their res-
péctivé sac.a'variénca, indicated predominance of additive

genie mction and vice-versa. For all the charactérs, the
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genetic components viz. the component due t9 g.¢sa and that
due "'E@ Z.¢e have been viorked out and theiy ra%z:as are given
in Teble 8 and the variance due o g,:c.;,a' and Ssc.a given in
- Table 5, | o ”

Por plan'l. hi@igh"ﬁ.,:l .b:)_th £ c.a and é,@;zd;,a' variancés‘
were found significant at both levels of probability. This
implicd that both adaitive ard non-additive gene action

" were importent in governing thig Qharactez?g But S.cea

| varvisnce wasg more '%:han twice the g.c.a vaﬁiaﬁce indicating
the predominance ef non=additive gene ac'&i@m Alzo, the

| value of the ratio’ of gic.a 0 sic.a variance was 0.04431

suggeasting the .mpﬁmanee of n:sna,—additive».gem action. .

For the ¢haracter days to £lower, only the S.C.a’
_ variance was significant and that too at both 1% and 5%
level of yjrababiiﬁiy@ The‘l Z.Con £0 84¢,a variance vatio
' was 0,034:1. Both these suggested the importence of none
. additive gene amction alone in eontrolling this character.

Similarly, for i‘;he charecter, number of branches

- per plent, only the s.t.a vapiance wag significant and it
was twice the g.c.a variance, The vélue of geCsa €9 S:C.8
ratio was 0.052:1 Hence numbsr of branches per plant was
also observed to be under cmlete non=gdditive genie cone
trol. I
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Estimates of comgcnentg due to g.e.a, u.c¢a and

- their ratio for the ten characters inab6bx6

dialiel

81,

No.

 Character

Eatimates of compo-
nemts due t@ ’

gvcﬁa SeCeld

Ratio of
L Betua TO
e S a2

2.
3.

5.
6.
Be

S
104

Plant height -

Days to Llover

Wumber of Branches

per plant

Number of capsules
per plant

lengih of the
capsule

Number ofvseeéa
per capsuls

Welght of 1000 seeds
01l eontent

Seed yield per plant
Seed yield per plot

0.12
0,024
1544 165,02

0.00073
| 50,09 48889

029
279.62

b2
7752461

X

3406

0409
132,17

563,85
Bx57.
j@-u‘_li@e’_’-.

0.032

@Q,@&ﬁ- 4
0.03421%
@3@522?

003321

00,0231

0.0631
0.,043:1
0,011:1
040231
0:017:1
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» The capsule number per plant had both BaCetl and
B+C.a variances significent at 1% and. 5% level of probabii~
lity. The s.¢.a varience was four times the ge¢.a variance,
The higher magnitude of s.c.a variance and the g.c.a to
SeCsa ratio value of 0O, 033 1 inﬁicated tnat this character

was predominated by nsn~qddiﬁlve gene actian.

The SeCya variance vas snly glgnificanb for uhﬁ
charac%er capsule length. %The value af g.c.a t0o G+Ced '
| var*ance ratio was 0,023:1, indicating that non«additle

gene action goVerned this character also,

The variaﬁcés-due to ggcya and s.C.a were signifig. A
cant for rumbeyr of seeds per capéule, suggesting that both
aﬁd;tive‘and non=-additive gene action were invalved'ig its
inheritance, The higher'magnituée of s.c.a variance and
+the value of ggc,aita SeCe& Variance ratiq’ﬁizg.O@OG:ﬁ
indicated the predominant role: of nan*additiye genes in |

controlling this character,

Both g.c.a and s.¢.e varignces vere significant for
‘the character 1000 seed weight indicating the importance of
both additive and non-additive gene action in its inherie-
tance, The variance due o S.c.a was more +han twice the
geCea variance and the Z.C.8 10 S.C.2 ratio wag 0,048i1

establishing the predominance of non-additive gene action,
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Although oil content was Charaéterised by significant
g.é,a.andxs.C.a vériances, the magnitude of s.c.a variance
was more than ten times the ggc-a‘variance,f The value of
g,b;a t0 S.Ce.a variance ratio was 0.011:1, supporting the
fact that o1l ¢ontent was influenced by preponderance of

non-additive gene actione

The signifiéan%'gac.a and g.Ce8 variances recorded
for seed yield per;p;ant shoved that bobth additive and non-
additive gene acﬁidﬁfWere involved in the esxpression of
this par%icular'ehéracﬁer; The magnitude of s.c.a variance
was almost six times as that of‘g@é.a~and the g«.c.8 t0 5:c.a
ratio wes 0.02:1 depicting the predominance of non-additive

gene action in controlling this character.

The character seed vield pérlploﬁ.was:alss cheracte-
rised by highly significent g.c.a ond 8.c.a variances, The
5.C.a variance wag more than seven timés greateér in magnis
tude than the gsc.é vapriance. The'value 0L B.Ce@ § S.C.8
ratio was 0.017:1 indicating that none-additive geme action

governed this character,

In general it'was;séen that foﬁ:all the ten characters
studied n@n»édditi%@.gene agtistn was more predominant than
additive gene action in controlling their inheritance.

Yield and the important yield attributes were influenced by
both edditive and non~additive genetic variances.



4.3, Heterosis

Statistical enalyéis of the date relsbifi to six
parénté and fifteéh hybrids showed Significané éifferences

for all the characters studied excépt for days o matuve,

| The extent of heterosis was caloulated in percentage,
in comparison with the mean value of the mid-parent (rela~
tive heterosis), better. 'pavent {Hetersbeltidsis) and the
check variety (stahderd heterosis). In the estiméficﬁzi of
heterosis for daya to flﬁwer and days to mat ar@, laze flovers
ing and lake maturing parents vere conaider@d as better
parents, The papular variety, Kayamlealans] (K1) was taken
a8 tbe check variecv. The v1 data and the percentage of
heterosis over mid, %etter and check parental values with

respeet t2 .the varlous choracters are prese ﬂted in Table 9,

4,34,

Plant heicht

Table 9{1) ism-. the percentage of heterssis manis
fegted by the fifteen hybrids over thelr m&d-pﬂreni, better
parent and check parental values, Coppared to the mid-
parental value, the §ercemﬁage of heternsis in the fifzeen
hybrids ranged from =15:74 to 29.75. Positive heterasis
was found in nine hybrids, viz, CO0,1 x VS,E?}(EQ,?B);VC@,ﬂ b3
8,8 (18,40), V8.27 % K,1 (12,92), ACV.1 = K.4 (%2.4@),’ 5.8 %
Kol (11.65), 5.8 x1¥3,27 (8.‘13@), €0, 3 Kui (., .84), Co.1 %



Table:9. Percentage heterosis over mid, better, and check parental values for the ten characters in a 6x6 diallel.
(i)Heterosis percentage for plant height, days to flower and days to mature.

Parents and Plant height No. of days to flower No of days to mature .
S1. hybrids . Mean Percentage of heterosis over Hean Percentage of heterosis over Mean Percentage of heterosis over
No. (cm) Mid Better Check Mid Better Check Mid Better Check
Parent Parent Parent Parent Parent Parent Parent Parent Parent
ACV.T 148.6 37.20 81.3
ACV.1xC0.1 122.5 -2.94 -17.65%* 2.08 ~38.57 3.67 3.6? 7.14%x 81.9 0.55 0.37 -0.12
ACV.1xIC.284 118.5 -15,74%* -20.23** -1.25 35.87 -3.28 ° -3.Sé -0.36 83.0 0.61 -0.84 1.22
ACV.1xS.8 - 132.9 T o.4.32%% -10.65%** 10.75%* 36.80 -0.76 -1.08 2.22 81.9 0.31 -0.12 -0.12
ACV.1xVs.27 118.5 =5.99%x -20.23%% -1.25 37.00 -1.29 -2.03 2.78 °  83.4 1.21 -0.12 1.71
6. ACV.1xK.1 151.4 12.40%* 1.93 26, 16%* 35.43 -3.19 -4.75 -1.58 82.7 1.29 0.85 0.85
7. €0.1 103.8 37.20 81.6
8. CO.]*IC.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. C0.1xS.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. CO0.1xVS.27 134.6 29.73** 29.67** 12.17%* 36.93 -1.49 -2.22 2.58 81.9 -0.78 -1.92 -0.12
11. €0.1xK.1 116.2 3.84%* -3.56 -3.17 36.43 -0.46 =2.06 1.19 81.00 -098 -1.22 ' -1.22
12. 1C.284 132.8 36.97 83.7
13. 1C.284x5.8 129.8° -0.80 -2.23 B.17%* 33.53 -9,29** ~9,29%* -6.86%% 81.7 ;1.39 -2.39 -0.37
T4. 1C.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. 1C.284xK.1 122.7 -3.31 -7.63%* 2.25 36.37 -0.32 -1.62 1.03 84.2 1.63**  -0.60 2.68
16. 5.8 | 128.9 36.97 82.00
17. S.8xVs.27 126.6 8.90%%* -1.81 5.50%* 36.40 -2.59 -3.62 1.1 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 37.77 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.1 120.0 36.00 82.0
CD €D(0.05) 4.04 4.66 4.66 1.57 1.82 1.82 2.24 2.58 2.58
cD {(0.01) 5 A0 .24 6.724 2 70 ~2.43 - 2.43 2 ag 3.46 3.46

€4
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- IC,.284 (3 43) and IC.284 x V8.27 (;.33) sﬁx hybrids
recorded negative heteros is. They were IC 254 % 8.8 («O.BO).
ACV, 1 x 0,1 (=2, 9#), IC 284 x K1 (-§.91), 5OV, x 9.8 |

'(-a 32), ACY 1t x VS .27 (=5, 99) and ACVJ x IC.284 (~15.74).
Wh@ positive heterocsis reesrded by ACV.T x K.1, CO.1 x 5.8,

€0, 1 x V8,27, €O, 1 14 K‘? 5.8 x V8,27, ~«8x Kol and V2,27 x
K1 ard the negative heterosis exhibited by ACV.1 x IC.284,
ACV.T1 x 5,8 and ACV A % V8,27 were statistically signifi-

cant.

Most of %he hybrids“exhibited negative heterosis_
compared to their better parent. “he‘peréentaga @f’h@ted'
rosis over the benter parunﬁ renged from =20, 25 Ho 29,67
Seven hybrids reaarded szgnmficant negative heterosis. They
were IC.284 x Kol (=7.63), €O x IC.284 (=7.91), IC.284 %’
VS$,27 (=8.03), ACV.1 x S.8 (~10.65), ACV,1 % €O,1 (~17.65),
ACV,1 x IC.284 (~20,23) and AGV.] x VS.27 (~20,23). The
pogitive heterosiajexhibited-by CO.1 %= VS.27:(29,6?),'S;8 x
K1 (847), €01 X 5,8 (6.80) and VS.27 x K1 (4.82) were
significant. | o

Compared to the check pavent, K.1, the percentage
of heterosis ranged from =3.17 to 26.16. Negative heterosis
was exhibited by %hree;hybri@s, viz, ACV,1 x IC,.26h4 (%1,25),
ACV 1 = VS.27 (-1?25);anﬁ COt x K1 («3,17). Twelve hybrids

expressed positive heterdsis of which statistical significance
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were shown by eight hybrids, viz. ACV.] x T (26.16), 5.8 %
K. (16,17), COM1 x S.8 (14,757, CO x V5,27 (12,17),
ACT( x 5.8 (10.75), IC.234 % 5.8 (8.17), VS.27 = K. (5.67)
- and 8.8 x V8.27 (5,50), SR .

Hoximum heterosis vas exhibited for plant height by
CO.1 x V8,27 £ollowed by €01 x S.8 and ACV.1 x K,1. The

heterosis percentage over mid, bebter and check parental

values is represented in Figure Z(a),

4.3.2. Days to ficwer

Table 9(1) shows %he mercén%a&e of heterosis exhi~
hited by the fif*een hybrids over their mid, beititer and
check pawen~a1 values, with respect o number of days o
flower. The manifestation-of heterosis‘was comparatively
low for this character and late’ flowering varieties were

taken as bether parentsa

Compared to mid-parental values, the percentage of
hﬁt@fésig'rangeﬂlﬁme «9.29 to 3.,67. Positive heterosis
was found only in one hybrid, viz. ACV.1 x €0.1 (3.67).
Thirteen hybridsvexgreésed negative heterosls and one cross
did not exbibit any heterosis for this character, ‘magimum
negative hétef@sisfwés shown by IC.284 % 5.8 (~9.é9) and

wag the only hybrid which shdwed'sigmificance,



ipure 2(a)s Esti mation of heterosis fm" ﬁ]&n’t hei gh"L

ih a 6 X 6 diagllel,

Treatment Mo

N oo

O

10
11
12
13
14

AV %
ACV.A % IC.284
VA % 8,8
ACV, 1 x V8,27
AQ‘I;I; % Kol
CO.’@.. % IC,285
€0, x 8.8

K
'L'O 1 .')"' wViJv!2?’.
.4

g C@ﬁ

cm K4
Ic .28@’« nz.B
IC, 285& % Vh 27
ic., 28&
»8 b's Vm.’z’
..8 b5 1%,,.*73
V5,27 % K.
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Compar@d e *the better' "oarent (1ate :f:lcwemng p&rent),
' '%;ne percentage of hete“osz.v ranged £rom =9. 29 t:a 3. 6?, _
fourtesn hybrids exhibited nega@;ive heterosis, the m@}:imizmz
be:.ng shmﬁn. by IC .28'1; % 8.8 («9.29) whiéh. was statigtically
sigj;nifican't.tos.. Pasi'tive heterosis wag recoided by one ;

hybrld only, ACV.Y x CO1 (3 G7) e

Compared to the chec'k parent;— Kol, laétefééis pércex'z-::--
tage ranged from -0.86 cxhz.bi‘tc,d by IC.284 x 5,8 -to 714
~exhibited by ACV,T x CO.1. Pcsltive heterosis was shewn
by nine hybri dsy of which ACVI x €O (7. m) vas stati-
stically significant. Six hy be:ada expressed perfative hete=
rogis of which only IC, 28!L b .8 (w5486) was significent.
This was followed by CO,1 x IC,284 (-1,54) and 5.8 x K.1
(<1.86). | | |

The best combination £or early flowering was fﬁund
to be IC,284 x 8,8 folloved by S8 x K.1 and ACV,T x K,1,
The heterouls pevcentage exhibited by the fifteen hybrids
over vthei"r' mid, bet'tér' and check ﬁarental values ig repz'e-

sented in Figure 2(b).

4,343 Days ko mature

The @ercém;age of he-temsis *maniifési:ed “by the fifteen
hjfbriéfs" aver “bhéiz' midQ-parent., better paren*’é. and the checl
pémm} in resmc,t of days to matur‘e is presented -in Table
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.. Coppared to the mid-parental value, the,percentage

. pf‘heternsis‘ranged'from,-1.39 %5'1 63, Pcsitﬁvé‘he%erdsis '
was_ recorded 5y eight Hvbrids. Seven hybﬁmds showed negan
tive heterosis, viz. IC.28%4 x 5.8 (~1.39), V5,27 x KA
(=1.27), €O x IC,204 4-3-15), co 1 x K, 1 (0. 98), IC,280 %
VS.27 (=0 84), C0.1 % vq 27 (%0.79), and $.8°x% VS.27 (<0.18).
The poaitxve heterosis exhibzced by IC.284 x K.1 (1.63)

‘Wwas alone statistically sivnificant.

Comp ared to the better éa:ent (late maturing parent),
| ﬁhé percentage sf hetefaéis raﬁged from ~2.39 to 0.85, Four
hfbrldc ezhlbited pogitive hﬁuerosis but none. WaS statisti~
cally significant, uleven hybrlds showed negailve heterssis,
Maxlmum negative heterosis was vecorded by the crosses, viz.
IC.284 x 5.8 (=2.39), C0.t % IC.284 (<2,39), VSe27 x K1
(-2 16) and 60.1 % V8,27 (=+1.92) but none were statistically

sxgniflcant.

éampared %o the cheek pafent, Kgﬁ, the pérceniagé of
i@atercﬁis ranged frpm.~1@22'ta”2,68, Pogitive heﬁerasis
was'manifested,by eight hybriﬁs, the maximum beiﬁg shown by
IC.28% x KT (2.68), ACV.T x VS.27 (1.71), ACV.1 x IC.284
{1.22) and IC.284 x vS.27 (1.10). Seven hybrids exhibited
negative heterosis, viz, C0.1 % Kol (=1.22), €O % IC.284
(=~0.37), 1C.284 % 5.8 (~0.37), VS:27 x K. (=0437), ACV,1 %
€O, (20.412), €01 x VS.27 (-0.12) and ACV.] % S.8 (+0412).
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None of the,hybrids were statistically significent.

The best hybrid fow ear-ly meturity was IC.28h x S 5.8
followed by V327 % K 1 and C0,1 x IC.,284, 'The hEueroglsf
percentage over mid, betier anﬁ check parental values for

days to mature is represented in Figure 2{c).

4344 Number of branches per plant

Table g(ii) ghows +the pprcent age of heterosis mani-
fested by the fifteen hybrids over their mid, better sind
check parental values for the cheracter number of breaches,

per plant.

' The percentage of hetérssis ranged from <27.69 in
ACV 1 xz IC.284 to 34.75 in VS.27 x XK.1, when compared to
théir‘mgdéﬁarenﬁél valves, Six hybrids recorded negative
heterssms and seven hybrids “Xhlblbed positive heterasis.
Maxmmum percentage of pasitive ‘heterosis vas exhibited by
V8.27 x K1 (34.75) £ollaved by CO.1 x K.1 (24,80), 16,284 %
Kt (20.00), €0, x VS.27 (18492), €O x IC.284 (12.41),
ACV,T 2 €Ot (2,40) and 5.8 x K.1 (0.71). But only one
hybrid‘viz,IVS,27 % Ka1 shoved statistical significance.
Twa hybrids, ACV.1 % K.1 and €9,1 x S.8 showed no heterosis

fLor this character.

Coppared to the better parent, the percentage of

heterosis ranceﬁ fwom «34,15 in ACV,1 = .8 o 18,18 in



Table:9 Contd.
(ii)Heterosis percentage for number of branches per plant, number of capsules per plant and length of capsule

Parents and

No. of branches per plant

No.

of capsules per plant

Length of the Eapsu]e

S1. hybrids Mean Percentage of heterosis over Megn Percentage of heterosis over Mean Percentage of heterosis over
No. Mid Better Check Mid Better Check “{cm) Mid Better Check
Parent Parent Parent Parent Parent Parent Parent Parent Parent
1.  ACV.1 1.97 35.07 2.22
2. ACV.1xCO0.1 2.13 2.40 -3.03 -8.12 16.53 -34.95%% -52 85%% -49 74x* 2.27 4,85 ”2.10 5.09
3. ACV.1xIC.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.1xS.8 1.80  -23.40 -34.15* -8.63 20.87 ;47.68** -53.32%* -35,78%* 2.27 1.26 0.44 5.09
5.  ACV.1xVS.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.IxK.1 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. C0.1 2.20 15.77 2.1
8. C0.1xIC.284 2.57 12.41 8.45 30.45 23.63 20,37+ 0.57 -27.29%* 2.24 8.03*x 6.49* 3.70
9.  €0.1x5.8 2.47 0.00 -9.76 25.38 41.03 | 35.72%%  -8.20* 26,25%* 2.45 12.21%%  B.41*x 13,43%x
10. CO0.1xVS.27 2.93 18.92 7.32 48l73* 49,20 172.83**%  142.37*+«  51,38%%* 2.32 8,17 6.43% 7.41%
1. €O.TxK.1 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. 1C.284 2.37 23.50 2.05
13. '1C.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. 1C.284xVS.27 2,20 -13.73 -19.51 11.68 27.7Z .26.79%%  18.16* 14.55% 2.24 6.05* 2.91 3.70
15, I1C.284xK.] 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. 5.8 2.73 '44.70 2.26 |
17. S.8xVSs.27 2.37 -13.42 -13.42 20.30 40.96 25.85%* -8.56* 25.85%* 2.21 -0.53 -2.36 2.32
18. S.8xK.1 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. Vvs.27 2.73 20.30 2.18
20. VS.27xK.1 3.17 34,75% 15.85 60.971%+ 46.40 75.79%%  42.,77**% 42 ,77%% 2.18 0.69 0;31 0.93
21. K.1 1.97 32.50 2.16 |
cD €b(0.05) 0.69 0.86 0.80 3.10 3.58 3.58 0.114 0.132 0.132'#4-
cD (0.01) 0.93 1.07 1.07 4.15 4.79 4.79 : 0-.177  0.177

0.153




Figure 2(c). Estimation of heterosis for days +0
mature in a 6 x 6 diallels

Tre a'%:ment Ho . ' : szriﬁ

ACV 1 x COLI
x 1C.28h
ACV 1 x 5 o3
x V5,27
ACV.1 % Koi

ACV,1
ACV ¢
CO.1 x 1C.284

Cod x VS.27

O @ =N o W Ww N e

COt x K'._;‘I-
IC,284 % 5.8

| IC,284 x V8,27
12 - IC,284 % Kl
13 | 5.8 % V327
14 , . 848 x Kl

- o

15 | VS,27 % Ko
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Co. 1' x II{J‘- . 01.11: of T,he fz teen hybmd.;, ten shmed nega~- |
tive b:eterosz.w of which the crssses, viz. ACV 1 x IC.&&& '
(~33.80) and ACY.1 x 5.8 (~JA 15) were . statist&eally sivn1~‘l
ficant. Maximun positive iaeterosis was recorded by the
hybrid CO.1 x K.l (18,18) followed by VS.:—E"? %, L1 (1).85),
IC.28h x R (9.86), 0.1 x zc 2gh (8.45/ and CO,1 x V5,27

(7.32) but none were sm-cisumally sigmificant,

écnlnared to the check pérént, Rel; the pefcentage .
of ﬂeuem is rangc:u iProm -20..)0 £0 60.91. %137 TwWo ﬁ‘ybrids,
Vizs Acv.i % 5.8 (-«8;‘63) and ACV,T = 18;28& (=20430) "'-s}’mszed
negative heterosis. ALL the other hybrids exhibited posie
tive heterosis except ACV.1 x K.1 which did not shov any
heterosis £or this character. .The maximum positive Heterow=

sis was' recorded. by VS.27 x K .’l (60.91) followed by GO, 1 b
V8,27 (58,73), 9.1 x X1 (31.98), IC.284 % K,1 (31.98), .
€041 & IC.286 (30.45), €O x 5.8 (25.38), 5.8 x V5.27
(20.30), 5.8 x K.1 ﬁzaiﬁo), IC,286 x VS.27 (11.68), IC.284 %
§.8 (10.45), ACV.1 x €0,1 (8.12) and ACV.1 x V5.27 (3.05),
Cnly two hybrids. vere statlstically significant, viz. VS,.27 x

K.,1 and €04 x VS.27. .

The best hs'rbr"ids' for ma:et'it‘ﬂum rm_fnber of branches were
V8.27 x K. followed by €2,1 % K.1 and 60,1 x VS.27. The
percentage heterosis over mid, 'bet-ter and check parent for

this character is repz esented in Figure 2{d).



Figure 2(d). Estimation of heterosis for number of
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bybrsd

ACV.1 x GO
ACY .1 = IC.284
ACV,T % 8.8

x VS.27
ACT.1 x Kot
C0.1 x IC.284
CO,1 x 5.8

ACV “‘i'

CO1 x V3.27
Co.t x Kt
IC.284 x 3.8
IC,.284 x V5.27
IC.284 x K1
S.8 x V5.27
8.8 x K.1.
V3,27 % K1
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he3.5. Hunber of capsules per plani

The'percentagé of het éfésis maﬁifeétéd by the fvftéén
ybrids over thelr mia paren% better pareni and the check
pamnt wii:h regaxrd to the numbev* o:r. oansuleo per plarm is

given in Table 9(ii),

Compared. 5 the midqpa ent, the percer taga of hete-
rogis ranged from =47, 68 in ACV..T x 8.8 to 172.83 recsrded
in CO1 x VS 27« Six hybrids ewhn.bited negat:v.ve neuemsls,
of which the crosses, viz, ACYs 1 x K. (=21.86), 1C.284 x'
5.8 («23,75), ACV,T x 0,1 (~34.95), ACV.1 ¥ IC.284 (4;4.22)
and ACV1 x S.8 {=47.68) were stétistically significant,
Positive heterosis was shown By nine hybrids viz. €0.1 x
V8,27 (172.85), VS.27 x Ku1 (75.79); 3C.208k x K. (71.55),
€01 = 5,8 (35.72), 1C.284 x V5,27 (26.79), $.6 % VS;27
(25.85), €041 x'IC,284 (20.57), ACV,1 x VS,27 (12/04) and
S,é x K1 (0;60)1 But the heterosig exhibited by CTo0.1 x
V5427, V.27 x K1, IC,280 x K4, 1C,284 x V8,27, CO1 x
5.8; 8.8 x VS.27, 00,1 x IC,28% and ACV.T x VS.27 wépe -

statistically significant.

Compared to the better p"\l"(—’n‘f}- the percéntage‘ of
heterosis ranged from =53.42 in'ACY.1 x IC.284 to 142,57
in CO.1 'x VS,27. Ten hybrids e:«rlhibi‘ted negative heterpsis
and were statistically significani, They were C0.1 x S.8

(-8.20)’ 5.8 X VS.E? ("8.50), ACV.1 2K VS¢27 ("'10-8&‘>’
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5.8 x Kl (<13.13), €01 x Kud (-¢3.72), ACVA % Kl
(=28.72), TC.284 % 3.8 (~4¢.8j), BCVAT x0T (=52.85),
ACV A % 5,8 (=53, 92) and ‘ACV, 1 X IC.28h (-53.42). Pbs;tlve
hetep3m*a was recorded by flve,hyhrads of which ihe'crosses
CO % V8,27 {(142.37), IC.284 x K1 (47.80), VS.27 x K.1
(42,77) and. IC,.284% x V5,27 (13;?6).were significant,

. Compaved to the checg paren%, By he-heferosis ) e
centage ranged from -49,75 in Abv 1 x IC.28% o 51.38 iﬂ
€O = VS.27. Seven hybrids exhibited positive heterosis
of which all were statistically gignificant. They were
C0.1 x V8427 (51.38), IC.285 x;xi1 (47.78)5 V827 x Kol
(82.77), COT x 5.8 {26,25), 5.8 x VS.27 (25.85), 5.8 x Kt
(49.&8) and IC.284 % V8,27 (14;55)5 Negaﬁive heterosis was

Jn by evpht nyb”id" Gf which seven hybrlds viz. ACV, 1 x

(-13 77) IC.28% x S 5.8 (~20. oo), 0.1 x IC 28k (-2? 29),
0.1 x K.1.(~28;79), ACV 1 x S,8 (=3 5;78); ACY .1 x €01
(=£9.14) aﬁd ACV.? 7 IC.284 (<49.75) showed statistical

significance.

The best cross combination for this character was
CO.1 % V5,27 folloved by VS,27 % K.1 and 1€.284 x K.1. The
percentaﬂe h@terogﬂs over mid, beit@“ and CnLCR Darental
values for number of capsules per plant is ?enrnsent&a im -

Figure 2(e):



Figure 2(e). Estimation of heterosis for number of
capsules per plent in a 6 x & diallel.

Treatment No. - Hybrid

-

ACV 1 % €O,
ACV1 x IC,284
ACV 1 x 5.8

N

ACV, Y x V3,27
ACV,1 x K1
CO.% z IC,2684
€0 % 5.8
COyt x V8,27
COT = Kid

O B -1 & w b u

10 . - | IC.28%4 x 9.8
Mmoo - IC.28h x VB.27
12 - - IC,284 x K1
3 | 3.8 x VS.27
W 85.8'x K1

15 VS,27 x K.1



Figure 2(b)s Estimation of heterosis for days to flower

in a 6 ¥ 6 diallel,

Treatment No.

W™

o~

m ~ O W

11
12
,' 13
4
15

ACV,1 x €041
ACV Y x IC . 284
ACY,T x 8,8
ACV T xz V3,27
ABV,LY x Kp-f
CO % IC.284
Co,t x 5.8
CoT x V3.27
C0T x Ko
IC.284 % 3.8
IC.28h = V8,27
TC 288 x K1
8.8 ¥ V3,27
5.8 % K.

V3,27 x KA
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4.5.6, Length of the capsule

Table 9(4i) shows the percentage of heterosis manie
fested by the f£ifteen hybrids over their mid, better and
check parent for the character, 1sngth of the capsule, The

héteyosis percentage was comparatively low for this character.

Compared +to the mid parent, the percentage of hete=-
rosis renged from «3.44 in CO,1 x K1 to 12.21 in CO,1 x
S.8. Only two hybrids, viz. S.8 x V8,27 (~0.53) and CO.1 x
K1 («3,44) exhibited negative heterosiss Out of the thir-
teen hybrids which recorded positive heterosis, the stati-
stically significant cross combinations were CO.1 x 5.8
(12.21)5 CO.1 x V5,27 (8,17), €01 x IC,284 (8.03), IC.284 x
S.8 {6.50), ACV,1 x K.1 (6.46) and IC,.284 x V5,27 (6.08).

_ The pereentége of heterosis ranged from 4,63 in
C0.7 x K,% to 8,41 in €O.7 ¥ 5.8 when compared to their
beiter parental vglues, Negative heterosisg were recorded
by ACV.1 x TC.284 (<1.30), 5.8 x VS.27 (=2.36) and CO.1 x
Kol (~4.63). Out of the twelve hybrids which exhibited
positive heterosis; statistically significant cross combi-
nations wvere €0,1 % 5,8 (8.41), C0.1 x IC.284 (6.49) and
€0.4 x V8,27 (6.43), |

Compared to the check parent, K.T, the percentage

of heterosis was found tO range from =£,63 to 13.43. Only



one hybrid, viz. ca 1 x K9 (-&.63) exhibited ﬂenative
heterosis. Pasitive heterosis was manifegted by'fouﬁteen _
hybrids of Which ﬁhe cross combinatians, iz €Ot % 5.8
(13.43), ACY 1 x K1 (7.87), €O x VS.27 (7481), 8.8 =

K1 (6.48) and IC, 28h % 5.8 (6 99) were statiSuically
significanﬁ.

The best cfass céﬁbinatien’For this'charécter'was
CG 1 % Sna follcwed by €O, x VS.27 and ACVLT x K1, The
heterosis percentage over mid, better and chéek parental
values for lengﬁhfﬁf the capsule is represented in Pigure
2(£). - |

!

%.347. Number of seeds pep cepsule

‘The percentage of heéterosis manifested by the fifteen
 hybrids over their mid, better and cheek parental values
with regard to the number of seeds per can$ule is pr@senied

in Table 9{iii).

‘The percentage of heterosis odver mid parental value
rénged from «26,51 in ACV.1 x S.8 to 26,99 in CO,1 x S.8,
Sixfﬁjbrids reéardéd pcsitive.hgterasis, the significant'”
cross combinations being €041 x 3,8 (26.99),; VS.27 x K.l
(11.06), S.8 x K1 (9.36) and $.8 x V8,27 (8.,73). Negative
heterasis was exhibiteé by nine hyb?idg of whdeh the crosses,
viz. 1C.284 x 3,8'(410¢22), IC.284 x VS.27 (<11,92), €O.1 x



Table:9 Contd.

(iii)Heterosis percentage for number of seeds per capsule, weight of 1000 seeds and oil eontent.

Parents and

No. of seeds per capsule

Weight of 1000 seeds.

0i1 content

S1. hybrids Mean Percentage of heterosis over Mean Percentage of heterosis over Mean Percentage of heterosis over
No. Mid Better Check (g) Mid Better Check Mid Better Check
Parent Parent Parent Parent Parent Parent Parent Parent Parent

1. ACV.] 100.87 3.29 53.57
2. ACV.]xCO.]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.1xIC.284 83.70 -5.08 —{7.02** 64.12%* 2.62 ~4,76%% -20.30%* 1.55%% 36,50 -28,13*%*% -37,86%** -4.77
4. ACV.1xS.8 58.00 -26.51%% ' -42 50%* 13.73* 2.52 -16.33**'.r -23.32%%  -2.33%%  31.67 -39.14%% -40.88%*-17.38%
5. ACV.]xVSié7 57.67 -26.32%% -42.,83%% 13.08% 2.67 -5.74%=  -18.94%x 3.49%% 32,677 -26.85** -39.02**-14,77™
6. ACY. 1K1 57.70 -24.01%* -42.80%* 13.14% 2.72 =7.30%x  -17,24%% 5.43%*x  26.87 -41.94%* -50,22*%*-30.42*
7. C€0.1 53.80 2.76 55.50-
8. C€0.1xIC.284 56.57 -12.50%* -25.08** 10.92* 2.28 -8.36%*x -=17.35%%x -11,63*% 30,33 -41.39%*% -45,35%%-20,87%
9. C0.1xS.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. CO0.1xVvs.27 59.70 9.07 7.25 | 17.06** 2.65 3.43%%x  -3,87%* 2.71%* 36,33  -20,15%% -34,54%xx -5.,22
11. €0.1xK.1 .52.57 0.32 2.29 3.08 2.84 . 6.48%x  -3.14%%  10,08*% 25,50 -45.65%* .-54.05;f-33.47“
12. 1C.284 ' 75.50 2.22 ' | 48.00
13. 1C.284x5.8 59.47 -10,22%* -21.28%% 16.61%% 2.32 -6.45%% -15,39**x -10,08%** 36.83 -25.,21%**. -27.06**.-3.91
14, 1C.284xVS.27 57.77 =17.92%* -23.49%% 13.27* 2.13 -6.971%*  -9,89%% -77,44%% ;5.83 9.78%%x  -4,5] .19.51“
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. 5.8 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%*x ~27,70** -76.28%% 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;'c 6.41 16.14%* 2.45 -1.19 -5.33%%  -5,04*% 40,17 © 8.80* 4,78 4.80
21. K.1 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 gj%

CD (0.01) 6.39 7.38 7.38 - 0.04 0.04 0.04 3.25 3.75 3.75




Figure 2(£), BEstimation of heterosis for lemgth of
the ¢apsule in a 6 % 6 diallel,

Trestment Noe & - . Hybrid.

GV % €Ot
ACV.1 x IC.284
AGY, A % V5,27 -
ACV A % Ko
€01 x TC.28%
0.1 x 5.8

| co_.}i X ‘JSE’/“

' CO{? b .K,.-.'i
IC;;;{EL% x' 8.8
10,284 x V5,27
'IC;;,EM % K.‘i
S.8 X V8.27
8.8 2 Kul

VS 427 X Kol
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IC.28h («12,50), IC,284 x K.,1 (+13,99), ACV.1 x K,1 (~24.01),
ACV.1 % €O (=26525), ACV.T x VS.27 (=26.32) and ACV.1 x
8.8 (=26.51) vere étaﬁistigally'3ignifi¢ant~ﬁ

Compared ©£o ﬁhe bette?:pa?@nt, the heterosis pers |
centage ranged from =43 .46 in ACT,1 = €0.9 o 23.46 in
C01 x S.8. Positive heterosis wag noticed only in five
cases of which stétis_tic&i siznificence was recorded by
€01 % 5.8 (23.46) mly. Ten hybrids recorded negative
heterosis of which nine' c'r*a_sses,_v;‘i.-z « ACY .1 { IC,.284
(«17.02), IC.286 x S.8 (~21.24), 1C.284 x ¥5,27 (~23.49),
€0.1 x IC.204 (+25.08), IC.28% x K1 (=27.95), ACV.1 x 5.8
(=£2,50), ACV,1 x K. (-42 80), ACV.1 x VS,;27 (~42.83) and
ACY,1 x CO.1 («£3,46) were statisticelly significamt.

'CompafEG +0 the check parent, K.1, the percentage
of heterosis range,:ﬂ from 3,08 o 64,12, ALL the fifteen
hybrids exhibited positive heterosis of which thirteen vere
statistically sigrnificant. They were ACV,1 x IC.284 (64.12),
€01 x 8.8 (37.90), 8.8 x V8,27 (20.06}, CO,1 x V8.27 (17.06),
TC.28% x 8.8 (16.61), VS.27 x K.1 (16.14), .8 x K.1 (15.75),
ACV,1 x 8.8 (13.73), IC,284 x V3,27 (1%.27), ACV.T x K1
(13.14), ACV .1 x V3,27 (13.08), ACV.1 x CO,T {11.82) and
€0, x IC.284 (10,92). |

The best combination fo:r' 'i:his character was C() 1 %

3.8 follawed by 3.8 x VS.27 and VS.27 = K:1y The heterosis
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percentage over mid, better and check parental value for

number of seeds per eapsule is represented in Figure 2(g)s

4.,3.,8, Yeleht of 1003

2aeds,

Table 9(iii) shows the percentage of heterosis mani-
fegted by the fif%een hYbPldS over theilr mid, better and
| chuci ppreﬁﬁal values for the, character, welrh £ 1000

seeds;

- Compared %o the mia~pavent the percent of hetew
yrosis ranped xrcm »28 49 in ACVT % CO,1 40 6.48 in CO.1 =
K. 1 Twelve hybrids reoovded negatlve neterosis of which
eleven were significani. They were COM1 % S.8 (=3.37),

IC. zua % h.1 (-a.71), ACV. x IC.285 (wb JT76), ACV T x VS,.27
(-5.74}, IC.284 x S.8 (+6,45), IC,284 x V3,27 (~6.91),

ACY 1 % Ka1 (~7.)o), CO,T x IC,.284 (~8.36), ACV,T x 5.8
(«16.33), S.8 % K, (=18.79) and ACV.1 x CO.1 (=28.49).
Only three hybwlds exhibited positive heterosis of which
€01 x K.1 (6.48) and CO.1 x VS.27 {3.43) were statistically

significant,

y Comparo& to the necter narenL, the percem?gﬂm of
heter981s rangod Irom —)4.28 in ACV.1 x C0.1 %9 3.%4 in
COt x XoTo rouriecv hybrids exhibited negative heterosis
and only éne hybrid, viz. CD,1 x K,1 £3,14) racorded pogi-
tive heterosis. ALl the fifteen hybrids weve statistlcally

 significamt.



Figure 2(g)., Estimation of heterosis for number of
seeds per capsule in a 6 % 6 digllel,

Treotment No, , Hybrid

=}

ACY, % x €O,
ACY.A x IC.284
ACV,1 x 8.8
ACY,1 x V3,27

N

ACV % K'.-"i
£0.1 x IC.284
CO,T x 5.8
Co,1 x V8,27
€0.1 x K.l

l IC.28k % 5.8
11 '; | IC,284 x VS.27
12 - 1€,.284 % K1
13 | S.8® V8,27

O v o ~< Owm B

14 | 5.8 X K1
15 ,. V.27 ® Ko
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Cowmpared te the chack pareﬁt, Koty the pereaniage

of heterosis ranged from 17,4k to 10408, Six hybrids
recorded positive heterosis and were statistically signi=
ficant. They were €O.4 x K, (?0.08), ACT T % Ke 4 (5.:43),
ACV .1 & VS,27 (3.49), €O x 5.8 (3.1@), €0 = vs 27 {2.71)
and ACV,1 x IC.284 (1,5;), Net ative heterssiu wag exhibited
by nine hybrids of which eight crosses, Vlua'ﬁ@f 1 X S.8
(=2,33), V5427 x K& (=5,04), IC.284 x 5.8 (~10,08), IC.20h x
Ko («11 24), €01 x 1C.284 (~11.63), ACV,T x €04 {«16,28),

$.8 % K 1 {16, 28) 2nd IC.284 X V8,27 (—-17»43%} vere gtati=

stlcally siﬂnific“nt.

ﬁaammum heterosis percentage £or thisg character'was
Eﬁhlblted by r'D 4 y Kels The percentage of he%era is aver
mid, better anﬁ chech parental values for 1@00.geedjwaighﬁ

1s represented in Figure 2(h).
4.5.9. 0L content

The percentage of hetcorosis manifested by the fifteen
hybfids'Bversﬁhéié‘midnparéntg bebter parent and check
parent for 5ilvcsﬁ£ev‘ is pregented in Tabié 9(ifi). The
hybrids were generally inferior to their perents with regard =

to o1l content.

The percaﬂ vage of neterosis ranued £rom ~&5 65 in
GOl x K1 ta‘g.?a in IC.284 x VS.E?, when compared o



rigure 2(h). Estimation of heterosis for 1000 seed
weight in a 6 x 6 diallel, |

Treatment No. _ - Hybrig

1 | ACV. % €01
' ELCV,.‘I x IC.25h
.ACV-1 X 808‘

WO

ﬁcv .1 x Vs 5_27

-

ACV.T x B
O x IC.28h
COMT % 5.8
Cout x VS.27

O o N O W

CO. % Ko
10 IC, 264 % 5.8
" | IC.20k x VS.27
12 o IC,284 % K.1
43 S 5.8 x VS.27

T ‘ ' 5.8 % h.‘!

15 R VS.27 % Kt
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their mié«parental7Va1ues¢ Eleven hybrids recnrded negative
heterosis which vere statistically gimnificant., They vere
IC.284 x Kol (=17,38), €01 % VS.27 («20.15), IC.284 x 5,8
(+25:21), ACV.1 % VS.27 (#26465), CO.1 x 5.8 (=27.99),
ACV.1 x IC.284 («28.13), ACV.T x €O (=33.87)5 ACV.1 x 8,8
(«39,14), €01 x IC.204 (=41,39), ACV.A = K.1 (+47.94) and
COo1 % Kol («45.65)« Only four hybridé exhibited positive
heterosis, viz. IC.284 x VS.27 (9.78)y VS27 % Kol (8.80),
S.8 x V8,27 (35885Aand 5.8 #?K.1 {0.19) of which only
1C.28 x VS.27 and VS.27 % K.1 weve significent.

Compared togﬁhe'beﬁtér parent, the percentage of
heterosis ranged from -54.05 recorded in Co,1 x K,1 to
4.78 in VS.27 de@ Pogsitive heterssis was recorded by
one cross only, viz. V8.27 x K1 (4.78) but was not signi-
flicant. Fourteen hybrids exhitbited negative heterosls of
‘which thirteen were statistically significant, They were
8.8 % V3,27 («1155), 548 x Kod (=~11,88), IC.284 = K,1
(=25,69), IC.28h % 5.6 (=27.06), CO1 % 5,8 (=31.23),

ACYV,1 3 TC,.284 {«31.86), CO41 = VS.27 (~34.54), ACV,1 x
£0:1 (=34, 54) 5 ACV,1 x VS,27 (=39402), ACV.1 x 8.8 (~£0.88),
00 % IC.288 («45,35), ACV.T = K,1 («50,22) and CO0.1 x K1
- (=54,05). | |

Compared to the check pavent, K.1, the heterosis
percentage ranged from <33.47 to 19.57. Only four hybrids
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expressed positive heterasls of which three Ccrosses were
significant.  They were IC,284 x V35,27 (19;)?)g !8_3.V3127
(16.54) and 5.8 % K1 (16.10). Negative heterosis was
exhibited by eleven hybrids of which the statisﬁically
significant crosses were ACV,1 x V8,27 (~14.77), ACVLT =

8.8 (*17+38), 0,1 x IC.284 (=20.87), ACV.T x Kl (-;0.&2)
and 0.1 x Ko1 (=33.47).

The best combination for this chardcter wag IC,264 x
VS.27. The pefcentage of hetercsis over mid, better and
check parenﬁal:values'fer oil content is represented in

Table 9{iv) ghows the p@réentag@ of heterosis mani-
fested. over mid, ﬁetter and check parental values for seed

yield per plant.

The peﬁcéntagé-af heterosis ranged from «51.11 in
ACV. A x 5.8 to 105.78 1n CO,1 x VS,27 when compared to
their miﬂ#éarenﬁal‘values. " Eight hybrids récdrﬁed'nega,
tive heterosis ofrwhich six were statistically significent.
They were ACV,% x VS.27 («15,31), IC:284 x 5.8 (=24.65), -
ACV.A % Kol (=33.33), ACV,1 x IC.284 (=34,48), ACV. x |
€01 (<46,83) and ACV,T 2 8,8 («51,11). Positive heterosis
was exhibited by six hybrids of which five crosses viz.



Table:9 Contd.
(iv)Heterosis percentage for seed yield per plant and seed yield per plot.

Seed yield per plant. Seed yield per plot

S1. Parents & Hybrids Mean Percentage of heterosis over Mean Percentage of heterosis over
No. (g} Mid Better Check (g) Mid Better Check
Parent Parent Parent ) Parent Parent Parent.
1. ACY. 1 5.82 205.13
2. ACV.1xC0.1 2.13 -46.83%* -63.44** -30.84%* 61.22  -55,14%x% -70.16%* ~39.07**
3. ACV.1xIC.284 2.91 ~34 .48+ -49,97%* -5.52 92.57 -40.38%* -54,88%* -7.86
4. ACY.1xS.8 2.57 =51, 11 ~55.87%x -16.56 78.67  -57.54%% ~61.65** -21.70%
5. ACV.1xS.27 3.49 -15.31* ~39,94*~* 13.57 124.82 -10.41 -39.165%* 24 .24%=
6. ACV. 1xK:1 2.97 -33.33%* -48.99%* -3.70 100.70  -34.70%* -50.91%* 0.23
7. €0.1 2.18 67.78
.8. C0.1x1C.284 - 2.35 -10.48 - -23.37* -23.70%* 74.50 -13.95 -29.30%* -25.85**
9. C0.1xS.8 4.93 43.,50%* 5.20 60.06%* 181.84 55.92%* 9.90 80.99**
10. C0.1xVs.27 4.75 105.78%** 95,21*% 54 ,22+%* 172.87 144.65** 135.09** 72.06%*~
11, C0.1xK.1 2.58 -2.15 -16.43 -16.23 84.33 0.25 -16.06 -16.06
12. 1C.284 3.07 105.37
13. 1€.284xS.8 2.92 -24,65%* -37.65%% -5.19 90.73 -33.00%* =45, 17** -9.69
14. I1C.284xVS.27 2.88 4.61 -6.20 -6.49 86.97 -2.78 -17.47%* -13.44
15. 1C.284xK.1 4.13 34.42%% 34.05%% 34.,09%* 156.43 52.00** 48.46%* 55.70%*
16. S.8 4.68 | 165.47 |
17. S.8xVs.27 4.58 28.871** ~-2.14 48.70** 162.53 36.01%%* -1.77 61.77%*
18. S.8xK.1 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.1 4.38 58.91** 42,16%* 42,27%* 167.93 93.03** 67.15%* 67.14%%
21. K.1 3.08 100.47
CD (0;05) 0.495 0.572 '0.572 15.74 18.17 18.17
€D (0.01) 0.662 0.765 0.762 21,06 24.31 24.31




Figure 2(1). Esgtimation of heterosis for o1l content
. in a 6.x 6 diallel. - '

‘l‘matrqent N2 f H ‘fbrm

1 - CACYLT x COL
> - ACV.Y % IC.284
ACT

3 %
A AC"J‘,,‘I x ¥8,27
5 ACV.T x
6 - 0.1 x IC.2
7 " €041 X 5.8
8 60,1 x V8.27
9 c0.1 % .1
10 ; IC.284 % 5.8
14 | IC,284 x V8.27
12 : IC.284 x K.l
13 | 5.8 x V8,27
kA o 5,8 x Kyt
15, | VS.27 % K1
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COJ x VS.27 (105.78), V.27 x K. (58.91), 0.1 x 8.8
(43,50), 1C.284 x K9 (34.,42), end S.8 = V8,27 (28.81)
were statisticelly significant. One hybrid, viz. 5.8 x K.

showed no heterosi's for this characteéen,

'Compared to the better: ‘paren"-a.; the Pércenfcagef of
neterosis ranged from =63.c4d in &CV.'i % CC;,._;"f to 95.21 in
CO,1 x V3,27, 'Nega‘cive Yeterosis was shown 'by eleven
hybrids, of which eight, vizZ. 5.8 % K1 (~17.09), €O.1 =
IC.28% (2337 )5 zc.:zm %X 8.8 («37.65); ACV,1 x VS.27
(=30,94), ACV,1 x Ku1 (~48.99), ACV.1 x IC.284 (<49.97),
ACV,1 x 8,8 (-‘-55-.8:7) and ACV,.1 = CO,1 («63.44) vere stati-
stically significant. [Four crosses recorded positive
heﬁéz‘ﬁ‘sié, of which the hybrids, €01 x V8,27 (95.21),
VS.27 x Kol (42.16) end IC,28% x Ky9 (34.05) vere signifi-

cante

Compared to ”bhe check p'ar‘ent, Ke1, the heterosls
percentage ranged 'fmm «30.88 to 60,06, Seven hybrids
exhibited positive heterosis of which six erosses, viz..
0.1 % 5.8 (60.06), CO.1 x VS.27 (54,22), 5,8 x VS,27
(48,70), VS,27 & K. (42.21), IC.284 % K1 (34,09) and
S.8 % K1 (25.97) were gtatistically significant, Negative
heterosig was exhibi‘t_ed-. by elght nybrids of which two
crosses were significant, They were CO,1 % 10,285 (=23,70)
and ACV,T x €O (=30.84).
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The best combination for seed yield pef’nlant‘Was
CO 1 x VS.E? follaweﬂ by VS.27 x K1 and CO,1 % 8,8, The
pereentage heterssis over mid, better and check parental.

valueg for this chavacher is represented in Flgure 2(3).

4.3.11, Ssed yield per plot

' The percentage of heterosis menifested by the fifteen
hybrids Gver their mid, b@tter and chscb narenmal values .

for seed yield per plot is presented in ma.b"e 9 (iv)

~Gampéred to the mid-parent, the percentage  of hete-

rosis rénged ﬁfom'ﬂ57¢54 in ACV,1 % S.8 $o 144,65 in CO,T x
VS.27.. WNine hybrids exhibited negative heterosis. of which
£ive hybrids viz.IIC.Eaé % 5.8 («33,00), ACV,1T x K9
(=34,10), ACVET x IC.204 (~40,58), ACV.1 x CO.1 (~55.14)
and ACV.1 % S.8 («57.54) were statistically significant.
Six hybridsrecorded positive heterosis. The signlficant
hybrids were CD,1£x VS,?? (ﬁ&h;6§), V§¢27 x Kol (93 03),
COs1 % 8,8 (55.92), IC,28% x K.1 (52,00) and 5,8 x V8.27
(36.01). .

-Cémpareé’ta~ﬁhé better perént, the percentage of
heterosls Tenged from ~70,16 in ACV.1 x CO.1 to 135,09
in CO, 1 b4 VS.E?. Four hybrids recorded pcuitivo heterosis
of which the three erosses, viz, €041 x Vs,27 (135, @9),
V5,27 x Ko (67.15) and IC.284 x K.1 (48.46) vere signifi-

cant. Bleven hybrids recdrded negative heterogis of which



Figure 2‘(3)‘;' Estiina'tion of heterosis foy seed yield per
- plamt in a 6 x 6 diallel.

Troatment N3, Hybrid

-

ACV 1 x €01
ACV ;1 iC.z284

RV

8OV 2 Kyt
CO41 x IC,284

0031 % 5.8

>4
=

&

ACT o1

® ~N O\

€Ot x VEL27

5 S Coul x Kl
10 - IC.284 % 8.8
11 5 IC-‘..IZ.BQ X VS.27
12 5 1C.284 % Kil
13 = S8 % VS,27
14 ; 5.8 X KJ, »
15 | VS,27 % K1
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niné were significent. They wewe IC. o8l x V& 27 («47047),

5.8 x K.1 (-m 72), €04 x IC.284 (-29.)0), AV x VS 27
(=59:15), 1C.284 x 5.8 (=45.17); ACV.T x K,1 (=50,91),
ACY 1 & IC.264 («5&.88), ACV,T x u.a (=61 .65) and ACV,1 x
CO.1 (-»7@.16),.

Campared to ‘the cheek parent, K.1 the heterésis
percentage ‘ranged £rom -39.07 to 80, 99», Pogitive hﬁtevésis
. vas exhibited by elght hybrids of which seven crosses were
statisxigally significanty They were CO. 1 x 5.8 (80:99),
co.i x v<3.'27 (72,06), VS 27 % K (6’7&-&), $.8 % Vs ,27
(61 .77) TC.284 x K. (55.70), 5.8% K1 (32.21), ‘and ACV,1 x
VS.27 (2b.24) . Seven hybrids vecorded negatlve heterosis
of which the significant crosges were ACY.1 x S.8 («21.70),
€01 x TC.28h (~35.85) and ACV:T x COW1 (=59.07).

MEXiﬁum.he%erssis;far this character was exhibited
by thé cross, Gé.ﬂ x V5.27 £ollowed BYVVS,$7 x Kol end
CG»1 x SLB. The heéerSisxpeﬁeentagé over mid, better
end check parental.values for geed yield per plot is

reﬁresented in Piaure 2(k).

was seen that the varmeﬁies 3.8, V3,27 and ACV,1
vere thc best genera1 csmblners for yield and importent
yield attributes and th@ best spec;f;g combinations for.

these sharacters were C0.1 % VS,27, C@,@ % 5.8 and V3.27 =



FPigure 2{k). Egtimtionbf heterosis for ée@d yield
per plot in a 6 x 6 diallel. '

Tregtment No. | Hybrid
1 ACV.1 x CO.1
2 ‘_ ACV,1 x IC.284
3 |  ACY.T x 5.8
4 ACV 1 x VB.27

5 ACV.T % K,1

6 €O % 1C, 284

7 | 601 x 5.8

g cod x vs.27

9 ot :f:‘.K:.'i |
10 IC.284 z 5.8
11 IC.284 x V.27
12 : 1C.285 % K1
13 5.8 x V8,27
14 'j 5.8 % Ko

15 V8,27 x K.
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X1, (Fig.3). The cross combinetions with high s.c.a
effects afgsa e}:‘hiﬁb_i'ted the ma’_ximﬁm neterosis for the

" gharacter unde;i'- étudy « The m9§£ important character,
vield and its attributes were influenced by' additive
and non-additive gene achion although non-additive gene

action predominated.
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DISCUSSION



DI SCUSSION

The breeder of a self-pollinated erop 1s in general
faced with thé problem of choice of parents for hybridiza-.
tion and the selection of thé best lines from hybrid pro-
genies. The diallel cross techmique which involves the
erossing ﬁf a group af‘lines in all possible combinations
is an efficient method for the study of combining ability
and the nature anﬂ type Qf'genetic parameteré 6perating'in
the expression of various characters. This enables the
choice of apprapriate pérénﬁal material fow’employiﬁgvthe
mosi sultable breedingz methodology. Further, the average
productivity éﬁ;sasame in Kerela is comparativel& low and
the scope for exploitation of hybrid vigour in this crop
needs investigation. The present experiment vas undertaken
to study the combining ability; gene action and. heterosils
in sesanes Six varieties ond the fifteen hybrids obtained‘
by crossing them in ail possible combinations, excluding
reciprocals, were subjected to diallel anaiysisg The

results obtained are discussed in the ensulng sections.

5.1 Combinine abilit

The estimate of z.c.a and s.c.2 effevts will be of
great value in sorting out elité parents and desirable

‘¢r989~cambinaﬁion$;‘ Results of combining ability analysis
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of the chosen aix parents and the fifteen hybrids obtained

by c¢rogsing thom are discussed below.

The analysis of variance dug to combining ability
revealed that both gdCea and S.C.8 variances were gignifie
cant for the characters, plant height, nunber of capsules
per plant, numbeyr of seeds per capsule,'weight of 1000 seeds,
oil content, seed yisld per plantland seed yield per plot,
Similar resulis ﬁere reported for plant helght by Rathneswamy
(1984). Tattech et al, (1982) also reported significant
geCea and s.C.e variances for the éharacters. plant height,
total number of capsﬁles ver plant, theusaﬁd seed waeight and
seed yield. 1In the present investigation, a prepondarance
Of S.C.a variance was cobgerved for all the characters studiad.
This is in accordancs with the reports of Dora and Kamala

{1987).

The high s.c.a variance obgerved for plant height
is in confirmity with the i@pcrts of Murty and Haghim {1974),
Krishnadoss et al, {(1987) and Dore and Kamala (1987). Hotw
gver the significant g.c.a variance for this character in
the present study is in agresment with the findings of
Murty (1975), Kotecha and Yermanos (1878), Shriwvas and 3ingh
{1981) and Rathnaswamy (1984). The g.c.a effects were
significant in five parents and s.c.a effects significant

in twelve hybrids. Maximum positive g.c.a effect



{(for tallness) was expressed by ACV.1 followed Ly S.8 and
Wels Negative g.c.a effacts (for dwarfness) was recordad

by V8.27, €0.1 and IC 284, Among the different oross come
binationhs, maximum positive s.c.a effect was shown by

COL.1 ¥ V3,27 vwhich was é ésmbinatioﬁ involving poor general
combiners for plant height. The next best combinations

ware ACV,1 x'K.l followed by CO.1 % S:8. ‘The cross ACV.1 x
K.1 involved béth the parents vhich were good gensral come
biners for height vhereas in C0,1 x 5.8 the female parent
{CO.1) waé a poeor cambinér and S.8, a good combiner. Moree
overlAév;l and SLB the best general combiners did not produce
hybrids with positive s.c.a effect, ﬁigh SeCea @Ffacts
mere‘manifesied in all the three combinations involviag

DOoY X §§or;_g@od » goad and good x poor general combiners,
Similar results were also noticed by Sharma and Chauhan
(1985)»wﬁe£eas Fatteh et al. (1982) reported that the best
general combiners were involved in best specific combinations.
The g.c.2 of the parents were in general, directly related to
theixr Egg,gg‘pﬁiﬁommanga ie, the perents with high means
showad hidh g.C.a effects;  The g.c.a of the parents in
general had no bearing on the s.c.a effects of the crhosses
ie, the cresses involving the high general combiners wore

not necessarily having high s.c.a effects. The g.c.a and
s.c.a effects were significant for this character suggest=

ing the importance of both g.@.a and s.C.a variances as

‘



99

was also evidenced in the present study. Out of the eight
cross combinations with positive s.c.a effects, three were
batween poor x good, three between poor x peor and two

batween good x good genaral combiners.

For the character dayw to flower, the variance dus
to s.Coa alone was sagnxflcant suugeoting the importance
of Fwecizzc comblnlnq ability for this trait, This is in
acccrdanne with the reports of Murty and Haghim (1974},
Godawat and Gupta {(1985) and Qern and Kemala (1987). HO W
ever esntrad«chory o this, Murtv {1975}, Veena ot al;
(1983) ana anarma and Chgunan (1985) renortﬁu higher g.c.a
variance for dayvs to flowax. legative gaCea efﬁecus ware
shown by the parents S:8, K.1 and IC.284 and the masdimum
aignificamt;negatiVQ S.C: a8 effect by 16.284 X 848, The
parents with negative g.C.a effects were involved in I
IC.284 x $.8. The other-beét combinations for earliness to
flower were ACV.1 % K.l and ACV.1 x IC~284 where ACV.Y was
with positive g.c.a and IC.284 end K.1 were with negative
geCea e@ffectas. The bast Spéaific combinations for ecarliness
therefore invﬁl%edrearly k early éné late x early parents.

It wag also seen that the g.c.a of the pagents were generally

o

related to thelr per se performance. Correspondence between
the g,c.a effect and per so performance of the Fi's WEre

seen in most of the crosses. Out of the ten boot combinations
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for earliness, gix involved parents which were late x early,
Ctwe late x late and two early x carly genera; combiners.

. All the three pmssible types of combinations betweon parents
of high and low g.c.a effects were also reported by sharma
and Chauhan (1283), On the contrary, Fatteh et al. (1982)
from a diallel set df six segame stralns revealed that the
best‘gensral'émmbiners ware involved in:the besgt speciiia

combinations.

The treatments did not éiffer signiﬁicaﬁtlg‘ﬁms the
character days to matura-gnd hence geCea and s.C.a variances
‘ was not significant, Contrary to this, Fatteh et al. {1982},
 Chaudhari et al. (1984) and sharme and Chauban (198%5) revealed
that g.C.a was higher for the character, whereas, Dora and

camala (1987) reported significant s.csa for days o mature.

The variance due to S.c.2 alone was significant for
ﬁhe‘charécﬁer nuniber of branches per plant: This is in
line with ﬁhe'zesulés reportaa by Murty anl Hashim'(1974)#
Fatteh et al., (1982) and Dora and Kemala (1987). On tho cone
.trary, g.c;é;was reported té be hich by Gupta (1981) and
Rathnaswamy (1984). Maximum positive g.Ce.a effect for
this character was recorded by the parent V3.27 followed
by CO.1, Ksl and S.8: Negative g;c.a effects wore shown

by ic;zsé and ACV,.l. among the different ¢ross canbinations,
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mastimum S.C.a effects were showm by the cross V8.27 x K.l
followed by IC.284 5 K.1 and CO.1 x IC.284, In the cross
VS.27 % Kel, both the parents were good ganeral combinors
for the character, whereas in the crosses IC.284 x K.l and
CO,1 x IC.284, the poor combiner involved was IC.284. CO.1
and K.1 were with positive g.c.a effects., The best combi-
natkans involved parents which were good x good and poor X
good general combiners for the chavacter. In general, the
crogses involwving the high general combiners were not neCas
gsarily having high siCe.a effects. ThE g.C.a of.the parents
and their ggg se performance and the g.c.a of the crosses
and per ge performance of the Fl’a were not related, for 7
this character. Out of the five cross combinations with
positive s.c.a effects, ﬁhrae involved perents which were
peor x good and two good x‘g@Qd genaral combiners, Combie
ning ability’studies by ﬁhafma and CEaﬁhan {(1988) revealed
that for the cheracter, number of branches, the supericr
combinations involved all the three possible combinationg
hetween parents of high and low g.c.a effects. On the cone
trary, Fatteh et al. (1582) reported that the best general

combiners were invelved in best specific combinations.

Slgﬁlfl@aﬁt g.c.g and se¢Caa vaz¢ancem were recorded
for the charucter numbur of capsules per plant but s.c.a

variance was three times higher in magnitude than the g.c.a
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variance., Fre;pandémance of 8yCsa varianeé was élsa reported
by Murty and Hashim (1974), Sengupta (1980) end Dora et ak.
ﬁisé?f)..» But contrary to this, Gupta (1981), Fatteh et al.
{1982) a_né Rathnaswany (1984) reported higher g.¢sa variance
for this czhar,acter; The bost general gombiner fcﬁr n;t_s?xber
of t:apsu;‘f-es per"pliant was S.8 folliowed by I{.}. and vs,27.
Negative g.ce.a ﬂéaff'éjaﬁs- ware ‘rado#de‘d by Acv,?;% COs1 | and
IC.284+ The maimim s,c.a effect for this character was
‘reﬁox‘ded by €01 x,;‘ V5,27 Eollowed by IC.284 % ,K,._l,—l in both
thess crosses, one of the parents was with positive g.c.a
-anci fche other withfjnegatimv gite.a effects, In the next
best cross V.27 x;,fi.l,_ both ihe parents were mth @éiﬁi%
GeToa effoct. out: of the gseven cfoss éombiné‘t;ians with
positive s«cia effé.c.‘:ts.: four were combinations between

- parenta which were';r b4 gcdd combinars, two good x good

| combiners and one was a ¢ross betveen two poor general
combifierss This ié in as:,:cm;&;fz‘gance with the results obtained
by Sharma snd Chauhan (1985) where all the three possible
Gombinations viz. ‘ﬁetmen high % high, hich x low and lm»; »®
1w general combiners ware involved to produce superior
combinations, On éhe contrary, combining amlity studies
by Fatteh et ale (1982) yevealed that the superior combie
natlons were betuween 'bésiﬁ_ general combiners for the charace
- ter. The g.Cs2 of the perents were not generally related

to their per sé performence. But a relation was detected
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" between the per ge performance of the Py ts and the best

me—

specific combinatims,. -

?r:.«‘ér‘the nﬁéﬁacﬁéﬁ, capsulfe» ‘1engf;h,~ -‘s:sc;.fa variance
was found to be significant. Similar results were 2150
z‘a*aér%eci by Dora Ennc! ‘Kar‘zxala (1587 . ﬁs@eﬁrer Kotecha émd
Yormanos (1978) and “\&‘ﬁi’m&s&?a’ﬂv {(1984) su@:ge the si igni-
i‘manse of gai_zca for this -e::mracter, The g.c.a e*ffec‘:;@
were significant for two @amnt« and s.C.a effects fov

five cross camb* nai:-ians, The basgt pmsﬁ. tive FeCed effect
was vecorded by 5.8 f’sl?.oweci by ACV1. B!eﬁa-&ive ZeCed
effects vere e.amib-!tea by the pe arente K. 1 Co, 1, IC, 28k
and V3.27. ﬁ.mcng the different eposs combinations mawinun
positive Golald éﬁf@éts were vecorded by CO.1 = 8.8, followed
by ACVLT % K and CO. ? % V5,27, The-orsssas,'ca¢1 % 5.8
and ACV, ‘é % K0 involved mmnm with posid t:ivaf anﬂ negative
L g effecta, whereas, C0,1 x VS.27 crass invalveﬁ parants
with negative g.¢.8 efif&c*&sq Out of the ten cyoss combie
nations m:e;n psg:}_z:x.ve g«C.a effects, six were ¢ombinations ”
between pamms which were good b+ mar end four netween
POor X pwr génez‘al csmmmem. “‘ézis:; .mdicates the signi<
ficance of g.c.a for this c’hamzﬁ:er. The g+ca2 of the
parents € 'md Lhew p._x‘ s pemcmmce vere nerally remteﬁ
and the per s¢ pex*« srmance of some of the best ¥y ls were

related t0 thelr S.c.a effecta.
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The veriances dug to g.C.a and s.C.a were significant
for the chéractér numbef of geeds per’capsule but the s.c.a
variance was twice the g.c.2 verignce, suggesting the im@@ra
tance of s.C.& for this character, This is in accofancs
with the results cobtainad by Chaven et al. (1981),‘V9ena
et al, (1983), Chauchari et al. (1984), Shivaprakash (1986)
and Dora and Kamala (1987), On the contrary, GCea wWas
repozbea-ﬁo.be pradominant by Fatteh et alsé (1982)s The geCea
effects were significant in all the‘six parental wericties
and the s.C.a éffects in fourteen hybrids. -The mascimum
pogitive g.c.a effecks ﬁere:exhibited by ACV,1 and IC,284,
Negative g.c.2 effects were shoun by the pagents SsBs VSe27,
CO.1 and K,l. Aﬁsﬁg thé different cross combinations, the
maxtimum positive S;QQa.aféeat was recorded by the Cross
60.1 x S.8 which involved parents with negative g.C.a.
effects for the cheracter, The next best oross combina~
tions were ACV.l ¥ IC.284 where both the<ﬁaren£s involved
were Qiﬁh positive gsced a@ifects folloged By-the crogs
VSed7 Kgl'where koth the'parents.were with negatdve g.Ced
effects. Here also the best gpecific cambinations Gid not
_nacessarily’involvé gb@é gen@ral_aambinérS‘ﬁer the character.
ﬁOut‘of the seven choss combinations with p@éit&v@ S Cal
eﬁfécis, only'ane vasg between good goneral combiners and
the other six were between poor combinerss ALl these

suggaest the importance of both g.<e.a and seC.a and the
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 predomiﬁanee of ssced for this character. The geC.& Of
the parents vere genérally"related to their per se perfor
manca; The por se performance of the F1'° ware not directly

related to. the sS.C.8 ef;ects of the cross combinations.

The eharacter»th@usgnd seed weight had @ignificant
geCsd and s.coé variances, Sharma ond Chhuhbn (198%) also
.obtainad similar résults; In tha prasent study, tne variance
due to S.Cia was predominunt, suggestlng the. 1mpornanca eﬁ

«a for this chax acter. This ig in line ulth Ehe reports
of Tyaagi. and Singh (1961) and D@ra and Kamala {1987). On
the ccntga?y; ?eena st al, leQB) reported Ehatvthe GeCed
vafiance wag higher for this\dharaﬁterﬁ rhe‘gee;a_effects
were sionificant for four parental variéties and S.Cee
cffeﬂtg fow elevOn cross cawnmnaticns. The maximum~pov'
tmvm g.c.a aeffect for this cheracter was recorﬁed by the
variety acv.l followad by CO41 ang S.8+s Negative g«C.a
effects were showﬁ‘by’xjg, 1C.284. and VS5.27. Among'the
@ifferent cross combinations, masimum positive s.c.a effect
.WEé recordad by COl x Kol followed by €0l x VSaZT, Acv;i-x
Ic,.284 énd'sia % VS:27» All these crossas iﬁvcived atleast
Qne_parentﬁwhiéh wﬁs a gbor-éeneral compiner. The geCia
affects of the parents were related to‘their’gég g@igeru
formance,. Out of tha seven cross eombinatians.with-gﬁsi—

tive . 5.Cqa @ffects, only one cross involved parenta which
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were good general combinerg. Ail the other six‘grosses'
ware betweasn good and'noor general cambiners. Similar
results were also obsarved by Sharma and Ch&uhan (1985) in
a set of 10 x 10 dialiel where the suparior comb"natiang
involvaed all the three possible camblnations_batwean parents
of hiﬁh and léw GeCol effects.h on the'contraKJ. hattch

et als (1982), ﬁmmn a aiallel sot of pix strains of seseme
reported that the bcst specmfic combinaticns invalved tha
bast general cambilrners. 2All these.sugges§ the importanca
of béth‘g;c.a_and é.cca\and the predominence of 5.C,a for

’Q@ntralling this'cha:acter@

The cambinmng ability analysis for @il content showad
that both ggc,a~and~g.c,q variances wers ign“flcbnt for the
, dharacter oil content, but the s.C.a Va:ianca vas predonie
nant. Similar résuits were also reported by Murty (1975),
Fatteh et als (1982), Veena et al, {(1983), Chauﬂhaii et al.
£1984) and Dora et al. (1987}, But contrary to this, Sharma
and Chauhan (iQSS) reporfeéuhigher gsCea for this character,
- The gec.a effeckts were significant for three parental varie=
ties and s.c.a affects for fourtesn hybrids, The maximum
positive gs.C.a effect for this character was recorded by
s,8 followed by IC.284 and CO.1. MNegative gsc.a effects
vere shovn by Acvgl; VvS,:27 and Kal.  Among the different

cross combinations, the - maxinum pos i td ve
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Sy@.a effect was recordad by IC.284 x V3,27 followed by

8.8 % Kil and VS.27 % ¥ol. The first two crosses vigz.
IC.284 x V8,27 and 8,8 % K.1 involved parents with positive
and negative g.c.a offects and the third cross viz. V5,27 m
K.l involved parents with negative g:c.a effects. Out of
the four cross combinations with positive s.c.a effects,
thres involved parxents which were good ® poor combiners

and ons, péér ¥ poor general combiners., This is in acorw
dance with the results observed by Sharma and Chauhan (1985},
Reddy et al. (1986) studied genetic architecture of seed
and oil yvield in sesame and reported that the promising
Crosses were governed Dy positive g.C.2 of one or both the
parents, oOn the cantraky, Fatteh et al. (1982) revealed

thet the best general combiners ware involved in best

6]

specific dombinations. All these indigated the importence

G

£ GeCea and BeCea but the predominance of s.c.a for thig
¢haracter, The gic.a effects of the parents were not related
to thelr per @@‘perfo:mance, The per ge performance of the

Fi’s-WEre-relatad te the g.c.a effects in some crosses,

Tha varianges due to geC.a and $.C.a were signifie
cant for the character seed yield (b@thfpey‘planﬁ.and per
plot), but the 3‘c;a«va:iand@ was higher in megnituda thaen

geCsas This is in line with the reports of Murty (1975);
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shrivas and Singh (1981); Veena et al. {1983}, Sharma and
Chauhan. (1985), Krishnadoss et al. (1987) and Kumar and
Srecrangaswamy (1987) in sasame At the same time. *gf.‘-;cé
was reported to be proncunced for this character by Kotecha

and Yermanos (1978), ‘Gapéa (1981) and Rathnaswamy (1984).

The g.csa affects of the parents for goed yield
per planﬁ was.$igni£ieant in four parental varletieg and
a8,c.a effect gignifilcant in thirteen é:asses; The parent,
5.8, recorded the maximum g.c.a effect for the character
ﬁollbwadfby ACV.1 aﬁd V$§27@ Nagativé g.c.a effects were
exprossed by CO.i, ICQEQQ and K.1. Among the fifteen cross
combinations, the'maximhm BeCea offect was recorded by the
hybrid COs1 x VS.27 followed by CO.1 x 5.8 and IC.284 x Kelo
Hore the crosses CO.1 x VS+27 and CO,1 % 8,8 involved parents
with positive and negative g.c.a effects vwhoreas the cross
- IC.284 % K;} invwiﬁadﬂbgﬁh.tha parents with negatlve g.c.a
effects. Out of the five cross combinations with positive
8.Csa effects, three crogses involved parents which wero
poor x good, one guod x good and one POOE X poor genersl
combiners. The gsCe.a effects of the pavents were not rolated
to thedr per se performances ‘The-ggg ge performance of the
Fl‘s.also Aid not correspond ﬁe the g«C.a effects of the

cross combinationsy

For seed yiaeld per plot, the g.c.a effects wore

significant for five parental verieties and thirtsen crosses
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exhibited significant s.c.a2 effects. The hestlganeral
coambiners for this character were S.8 followad by ACV.1,
VS.27 and K.l. DNegative g.c.a effscts wore recorded by
CO.1 and IC,284. The cross combination which axprossed

the maxiﬁum SeCoa gffect was CO,1 x V3,27 where the female
parent {C0,1) had negative g.c.a effact and the male parent
(VS.27) with posiéiva, geCea e@ffact. The other best crosses
were Co.1 % 8,8 and IC,284 x K.l which involved parents
which were poor x good gonerval combiners. Out of the five
cross combinations which exhibited p@SitiV@v$635a affects,
three crosses were botween poor ngocd, one between poor
poor and one between good x good general combiners. This
is in accordance with the roesults obtained by Sharma and
Chavhan (1985) from a set of 10 x 10 diallel. Based on Fy
diallel, Reddy et al. (1986) identified promising crosscs
where seed yield was governad by positive g.c.a of one or
both the parents. On the conkrary, combining ability otudies
by Patteh et al. (1882) revealed that the bast general come
biners were involved in best specific combinations. All
these suggest the importance of both g.Csa and g,c.a but

the predaminance Of g.Ced for this character. The g.C.2
effects of the parents ware not related to their per se

performance.,

In general, the general combining ability of the

parents weére not related to their per se perfomanca.
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Althougb the per se perfarmance c? the P1 in ganera*
'carrespanded with thelr SeCeB effects, 2 perfect relaﬁian
was not abtwlned for all th, crogsses. The best genera? |
combiner for seed yield per pl&nt vag 5.8 whzch»uas algo

a good combiner for most ox the other ymeld contributing
traits. The rankinr af the parental lines for thezr £.Ce
cff@cts with rﬁSpec? to varieus churac+crs are glven in
Table 10. Vm¢27, the cher gocd combinnr for seed yield
was also a good general combineyr for number of capsules
per planx; branches pér plant and awarfness. In the light
of the c¢ombining ability analysis, fh@‘varieties 5.8,
¥S5,.27 and ACV.1 should be given due éonsideretibn Wwhile
framing fu breed ing progremmes. Crosses involving
these pavents viz. COs1 x V.27 (Maximum plant height,
max“mum‘number ef ‘capsules per plant, seed y*elﬂ per plent
and seed yield per plot), V8,27 % Rl (maximum number of
branches per plant}, €Ol x 5.8 (maxdmum capsule length -
and nunber of seeds per capsule), CO,1 x K1 (maximun 1000
seed weight) and :c,zeh x'USng (maximum oil content) vere

the best Specific-cambinatians £51r the differ@nt characters.

”he crosses involving pa rentS‘ui h high general =
combining ability were not necessarily heving the high
s.6.a cffect, The high x high combinations giving high

s.c.2 effect stressed the role of additive op addlitive x



Table 10,

11

B = Brenching N,

xars
B

Nonnﬁvanchlnb

Ranking of" harentﬁl lines for ﬁh@ia g.e.a effect@
with respect to the ten characters in a 6 x 6
dialiel. '
) n
' ﬁl' , Characgters : . 1repts S
0'; . AR
£CVLA €D, IC.28h ,a v@.:z? Rl
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adaitive type of gene action., Sueh an explanation was
also given by Hosfield et al, (1977) in onion. The'h;gh X
‘1ow combipations giving higher s.c.a effects is due to
‘dominance and eplstasis {(Finks, 1956}, whereas, the high x
low combinations giving negative s.ce8 éffects-isfﬁue to
mutual cancellation of The components of heterosis (Eéyman,
1953), The high 1 high combincotions resuibing in lower
se.c.2 estimates and the low x lov combinations giving
higher S.c.8 estimates is due‘to complementary gene action
(Bagal and Dera, 1971; in Jute and Singh and Dhaliwal,

1971 in wheat). The high x high combinations expressing
high s.c.a effects is expected to yield tfansgressiVe
segregants in later genefatiaﬁs, The high ® lovw or high x
average ¢ombinations with high SeCaf will throw good sogre-
gants only if the allelic genetic systems are present in
good combination énd epistatic effects prépent in the
erosges act in the same directlon so as to mexinise the
desirable characters, UFor efficient utilization of these
cross cambina%ioﬁs, it is suggested to maké inter se Ccross-
ing of these combinations (involvinz high X 1oW g.c.a
effects) of the ?ﬂ generaéions in éli possible cpmbiha«
tions sé-as to have multiple pérénﬁs inﬁuﬁ in a central
gene ps9) which will supplement fastez?gSHGtic recombina-

tions and bre&k'geﬂetia'blcaks, if nrasent,
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5.2 Gene action

Griffing (1956) pointed out that high g.Ce.a contains
not only the'addiﬁiva genetic vayrliance but also a Qertion
cf the épistatié variance (additive x.additive) and the
E.C.a includées all of the dominance and the remaining
epistatic variance...Th@ analysis of varianéé in the present
study for combining ability revealed the preponderance of
S.C.a variance for all the characters studleds The ratio
of g.Cea variance to siGea variance is alsévused Lo interw
pret the relative significance of additive and non-additive

gene effectas

For the character plant_height. the variance dua to
giCed and 5.C.a ware significant, This»iméiiea the impors
tance of additive.aﬁd non=additive gens action in governw
ing this charvacter., Bul s.C.a varianace waé ﬁera than twilce
ﬁhat due7£o_g,c;a and ratio of g@é.a to 8,C.a variance was
0.04431 revealing the predominant role of non=additive g@ha
action for plant héight.' Thig is in line with ﬁhé reports
of Chavan et al: (1961), Shrives and Singh (1981), Chaudhari
et al. (1984), Shivaprakash (1986) and Dora and Kamala
(1987). On the cohtrary, additive gene action was found
to be impeﬁtant by the works of Murty (1975), Kotecha and
Yermenos (1978), Fattsh et al. (1982), Veena ot al. (1983)

and Rathnaswamy (1984). Moreover, the cross combinations
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with high s.c.a effects mainly involved good x'p00f and
poor X poor combirations emphasising the preponderance

‘of noneadditive gene action for the character,

For the cheracter days to flower, only the veriance
due to 5:Cea was significant indicating that hon-additive
wene action exerted control dver its irnheritance. The
-GeCsa to S.C.a variance ratio of 0,034:1 also established
this fact. This was in conformity with the results reported
by Codawat and Gupta (1985) and Sharma.and Chavhan (1985),
on the contrary, Murty (1975) and Fatteh et al, (1982)
raported additive gene aﬁf@éﬁa for this character, The
éross combinations whith wefe early to Flower mostly involved
parents which were late x early and late x late general
combiners suggestifg the predominance’ of non-additive gené

action for this chavacter.

The vaﬁigncgrdue £O g.@,a.and g,é.a was not signie
ficant for the character days to mature, but S@é;a variance
was hicher in magnitudes According to the reports of
Fatteh et al, (1982), Chaudheri et al, (1984) and Sharma
and Chauhan (1985) additive gene effects wers predominant
for this charagter, vhereas, Dora and Remala (1987) opined
that noneadditive gene effects ware lmportant for days to

mature,
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Thé éharacter.number of branches per plant was
characteriged by sigﬁificant B.Cea variance which was
twicé‘the‘g.c.a variancs, Moreover g«C.a tQ S:0.3 ratio'
was 0.052:1 suggecting the predominant role of non=addie
tive gene action for this cheracter. This is in ling with
the reports of Dimit (1976), shrivas and Singh {1981),
Sharma and Chauvhan (1983), sShivaprakash (19956) and Dora and
¥amala {1987). But contrary to this, Murty (1975),
Rathnaswamy (1984) and Chanéramony and Nayar (1985) revealed
that additive gens effects were more important for this
character, Most of the best spacific combinations were
batwesn parents which were poor ¥ good genaral combiners
indicating that non-additive gene action was more important

for this choaragter,

The variances duarto GeTed a@Nd S Cad WEQ gignifiie
cant for ﬂuﬁber of capsules per plant suggestiag the impor—
tance of both additive and mon«addiﬁiva.g?na action for
this character., The s.C.& variancs wag four times higher
in magnitude than g.C.a variance and g.C.a to S5:C.a variance
ratio was 0,033:1 establishing the predominant role of
non=addltive genic control for éapsule numboer por plant.
This is ih CQnﬂormity with the reports of Murty and Hashim
(1974}, shrivas and Singh (1921), Chavan et al., (1981), |

Chaudhari et al. (1984), shivaprekash (1986) and Dora and
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Ramala (1987), wheveas, aﬁdi%ive-gene action was reportsd

to exert‘eoﬁtrﬁl over capsule numbsr per planﬁ hy Kbﬁedha
and Yermanos (1978), Janardhanim et al, (1981), Fatteh ct al,
(19825<and~6handramony and Nayar (1985). iwasu7af the best
ombinaticns with positive s.c.a efﬁech foxr this dharacter
invelved parents with negative x positive g.c.a effeats

or negative x negative g.c.a affamts, indicatlng that nofie

additive gene action is predamxnant for capsule nupber

per planf.

The laﬁgth of the capsule was characterised by
gignificant sic;a.varianee-whieh was four times higher in
magﬁiﬁude,éhan‘tha*é.cia variance, The g.Csa £ S,Chd
VBrianCE‘ratie wag 0,023:1 revealing that this character
wag also under non@additive:genie:control. Similer results
.“wére also reported 5y Mora and Xamala (198%7) wheread,
:Pattah et al. {1282} and Rathnaswamy (1984) obssrved that
additive gene offects were more important for this character.
ALL tha.ecmbinatioﬁs with positive s.c.a affects:were bate
wasn parents which were gcéd‘x;pear ana.po@r x:poar'general
combiners suggesting the importance Qf"nén#additiﬁaﬂgane

action.

‘The variances due to g.c.a and 8.C,& werd signifi-
cant for nmumber of seeds per capsule indicating the impore

tance of both additive and non=additive gén@ action for
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the expression of this character. Similar results were
also obtained by Janardhanam et al. (1981).. The s.c.a
Vari_gnce was fg‘wﬁ;ée the g.c.a varviancs -and BeCe8 -;a SeCoeld
variance ratio was 0.06:1 indicating the predominance of
non-additive geme sctiom in governing. this characters.
This was in agmésﬁent with the reports of Chovan ,ei; al.,
(1981), Chaudhari et al. (1984), Shiveprakash (1986) and
Dora end Kemela (1987). But contrary to thig, Fatteh et al.
(1982) chserved additive gene action for this characters
Out of the seven combinaztions with high s.c.a effects,
six crosses involved both parents with negative g.c.a
effects and one cross was between parents with positive
g.c.a effects, All these suggested thé importance of
non-addﬁ:ivo gene action in csntrol ing the number of

seeds pex*; capsule .

Thousand . seed welght was characterised by signifi-
cant g.c.a and S+Gea variances mamatiu, the importance
of both addi'tive ‘and non-additive gene effects in the con-
trol of this cheracter. Shavme end Chovhan (198%5) also
obtained similar resulis in sesame.; The ‘s«c,a variance
wés_ more ’than' Wi;:c_e the EeCo variance ond the £.C.ai5.C.2
variance ratic was 0,048:1 indicating the predominant role
of non-additive gene action in governing this character,
This waq in confirmity with the reports of Chaudhari et al,
(1984), Veena et al. (1933) and Dora and Kemala (1987).
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On the contrary, Dixit {1976) and Fatteh et al. (1932)
observed the preponderance of additive gene effects in
controlling thousand sesd weighbt, HMost of the ergss ¢ome-
binations with positive sz.c.a effects were betwecn parents
‘with positive and negative g.c.a effects féther-ﬁhan belte
ween positive general combiners. This also pointed to the .

importance of non-additive gene actiom for this character,

For the character,-sil cﬁntent, both the variances
due to g.é,a:anﬁ S4Ce0 ﬁere significant suggesting the
significancé af aéﬁiﬁiva and non-additive gene action for
this trait. imxlar resu?ts vwere alsoc obtained by Culp
(1959), wh@rma and "hﬂuhaﬂ (1935) and Reddy et al. (1936};
The s.c.a variance was ten times higher in magnitude than
the corrvesponding g.¢.a variance end the g:C.a 1o 8.C.2
yaplonce ratio was 0.011:7 supperting the predominance of
ncneadditi?e gone agtion governing this character, This
was in agreemend with the reporis of Murty (1975), Patich
et al, (1582}, VYeena et al., {1983), Chandramony and Nayar
(1985) end Dora and Kemala {1987)s The begt cross combi-
nations with pogitive g.c.a effects vers between. parents
with positive x negative g.c.2 effects or negative x nega-
tive geCc.a effects, indicating the significence of non-

additive gene dction in the expression of this character,

Both seed vield per plant and seed yield per plot

were characterised by simificant variances for gc.a
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and s.C.2, This was in'eonformi%y'with the findings of
Bixit (1976); Chavan et al, (1981) and Shapma and Chauhen
(1985). in both cases.‘the 8.4C+a variance was-mbre than

six times the g.c:a variance and %he gsCed O SeC.2 variance
ratic’wasu0;9231-and 0,@1731 for geed yleld per plant and
seed yield per plot respecﬁively7indicating that this
character wes under non-sdditive gene action. Similar
results were alsd reported by Murty (1975); Kotecha and
Yermanos (1978), Rethnaswanmy (1984), Godawat and Gupta
{1985) and Dora and Kamala (1997). DBut contrary t2 this,
Fatteh et al. (1982) peported predominance of additive

gene action for séed yield, The best cross combinations
with positive s.c.2 effects involved parents with negative =z
positive or negative x negative g.c.a effects, for both

seed vield per plant and seed vield per plot,. AL these
indicated that geed yield was under non-additive géne

actioi.

In general; it vas seen that non-additive gene acgtion
predominated although additive gene'acticn was also signie
fiaaht for the important yield caﬁponemts like plant height,
number of capsuleg per plant, number of seeds per capsule,
thousand ssed weight, oll content and seed yield, Gonvén«
tional hreeding methods exploit only that portion of genatic

variability which is due to additive x additive type of genc
|

Il

interactisn., The predominance of non=additive gene action,
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vhich is non=-fixable for yleld and its components would

requiré maintenance of heteraZygosity'in'the pﬂ?ulatisn@

During the course of the present investigation,
‘marked heterstic effect vas observed in various hybrids

for some of the charactors studied.

A maximum of 29,73 pevcent, 20,67 percent ang
26.16 percent heterosis over mid, better and check parent
respectively was observed for the cheracter plant height,
Pogitive hetefaéis wag recorded by nine hybrids over thé
mid pérent, five hybrids over the better parent and twelve
hybrids»sver the eheck parent, Of these, the heterosis
exhiblted by seven, four and eight hybrids over their nid,
better and check parental values respectively were signi-
ficant, Pal (1945) weported that heterosis was not manie
fegted for this character in the various sesome crosses
studied, Paositive heterosis over better parental value
was reported for this character by Kotecha and Yermanos
{1978), Chavan et al. (1982), Paramasivam et al., (1982) and
over mid parent by Shrivas and Singh (1978} and Rathnasvamy
{(1984). On the comtrary, Murty (1975) observed that the
overall heterogis percentage for plant height was lov and
ranged from 4.69 to 8.81 percant only, while Chaudhari et al.

(1979) reported that none of the hybrids gave significant



iﬂcreasé in height over their mid and'betﬁer parental
values, In the present study, the hybrid CO,1 x vsﬁé?
expressed the maxioun hﬁteraéisgaVer mid parental value
followed by CO,1 x 9.8 and V5.27 x K1, The hybrids which
excelled the better parental value were CO,1 x V5,27, S.B x
%.,1 and CY,1 ® 5,8, The hybrids ACV,? % K1, 3.8 x KJi

and CO,1 x 5.8 performed beitter than *he check parental
vaiue, The combining ability analyszis. revealed that the
crogses which exhibited neximum heterosis had the highest

S.C.a effecis.

For the character days to flower, negative heterssis
waé desirable for earliness to flower, Maxinum negative
heterosis of =9:2% percent over mid and better parental
value and =6.86 percent over check parental value were
recorded for this character, ihirﬁeen hybrids expressed
negative hetercsis over mideparent; fourteen hybrids aver'
better and six hyﬁrids over the check parent. But only
one hybrid over mid and betier parent and two hybrids over
the check parent were statistically significant. The cross
combination IC.284 x 5.8 expressed the maximum negative
hetergosls in all the three heterosis estimates, followed
by ACV,.T x K,1 and 8.8 x KoT. Pal (1945) reported that
positive heterosis was not manifested in this crop for days

to filower. In the pregent study also, only one hybrid,



aCV,1 x C0.1 euprassed positive hetercsis over mid, better
and check parental wvaluds, but was significant over the
checl: parental value only. Sharma and Chavhen (1983}
reportad negative heterosis upto o mastdinmum Of =19.63 pers
cent for this character, High degree of heterosis for
days to flower was observed by Dixit (1976) and Kotecha
and Yermancs (1978). Moreover, in the combining ability
analysis, these hybrids vhich expressed the magimum nega-

tive heterosis recorded the hidhest s.cC.a effccts too.

The heterotié effoct was generally low for the characw
ter days to mature, The maximum parcentage of heterosis
was 1.63 percent, .85 percant and 2.68 percent over mid,
batter and check parent respectively. Negative heterosis
wag an indication of carliness to mature and the hybrids
recordad «1.39 percent, =2.39 parcent and «1,22 percent
negative heterosis over their mid, better end chechk parental
valugs., Seven hybrids exhibited negative heterosis over
nideparent, eleven hybrids over bettet parent and seven
hybrids over the check parental valueg. But none of tho
Eybridﬁ axoapt IC.284 x K.l over midsparent was statistie
cally significant: Here heterogis for late maturity was
exhibited. MNegative heterosis for this character has been
raoportad by Kotecha and Yermanos (1978) and Tyagl and 3ingh

{1981), wvhereas, on the contrary, positive heterosis or
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heterosis for late maturity wes Q@gervea by Sarafi {1976}
and Chavan et al, {1982). The g.Cxa and S.C.a variances

were also not significant for this character.

As regards the number of branches per plant, madmun
heterosis of 34,75 percdent, 18.18 percent and 60.91 percent
over mid, better and check perent was obgerved, Seven
hybrids exhibited positive heterosis over mid-parent, five
hybrids over better parent and twelve hybrids over the check
parent. But only one hybrid over the*miﬂgparanta’ valua
and two hybrids over bet tar and check parental valuos were
statistically signixicant. The oross VS.27 % K followeﬁ
by COsl X Kl and CG.I ® VS.27 axhibited.maximum‘hetexo»is.
Maximum negative heterosis ﬁavouring fon-branchiing nature
was éxpressed in ACV,1 x IC.284. Pal (1945) evaluatad the
numbar of b@anehes‘in sésama cr@ssaa»ﬁér‘ﬁa#@rotic affect
snd reported that heterosis was not manifested for this
Lf:‘h&u;‘e:xc:t:e:s_r._‘.g But positive heterosis was observed ﬁar branch
fuber in sesame by Tyagl and Singh (1981), Chaudhari et al.
£1979), ‘Gupta (1980). Rathnaswamy (1984) and Dora and Kamala
{1986}, on,tha contrary. Murty (1975) found that far this
«eha:acter.\the overall heterosis was low. In the combining
\abiliﬁy analysis also the <¢ross combinations which expregsed
the maximun heterosis exhibited hich e.C.a affectg..

a very hidgh degree of heterosis for number of ¢ap=
sules per plant wag manifested among the fifteen hybrids.,
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A maximum positive hetercsis of 172.83 poreent, 142.37 por-
cent and 51.38 percent over mid, Doetter and check parental
valuos wore recordad for this charﬁcter, Nine hybrids
gxhibited positive heterosis over mid-parent, five hybrids
over better psrent and seven hybrids over the check parental
valuess The hybrids which dominated in all three heterosis
agtimates wars CO.,1 ® V.27, IC.284 x K.1 and VS.27 = R.1.
The maximum heterosis was manifested over mid-porental
value, Similer results were also obtaﬁned by Dora and
Kamala (i986), Pronounced heterosis for this character

was also reported by Savathe and Debral (1969); Dixit (1976),
Tyagi and Singh (1981)? appadurail and Krishnaswamy (1904}
and Codawat and Gupta (1985). ©n the contrary, Murty (1975)
reported that only a mgximum of 1$ paercent hieteresis was
obserwved for capsule number per plant. The crogs combinae
tions which expressed the maximum heterosis also recorded
the highest valuves of g.c.a effects in the aonbining abllity

analysis too.

The heterotic effect was comparatively legs marked
£or the character, length of the capsule. A maximum hetow
rosis of 12.21 percent, 8.41 percent and 13.43 porcent over
the mid-parent, better parent and check parental values
were raecordad for thiﬁ character, Thirtean hyvbrids exhiw
bited positive heterosis over mid-parent, twelve over better

parent and fourtgen over the check parental valuss, Tho
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hybrids which dominated over mideparent, better parent and
chedk parent wers CO.) X S.8, COy1 X VSe27 and ACVel % Kola
Tyagi and Singh (1981) alse reported that hybrid vigour was
less marked for capsule length, Positive he,térosis‘ for this
- character was obsé?md by g?xtz’i&'réstava and Prakash {1977),
Kotecha and Yemé;zﬁas (1978) and Rathnaswamy (1984). Combis
ning ability .anals‘rsis alse rovealed that thase cross combie
nations with meximum heterosis exhibited the highest s.c.a
effects also. '

As regards the number of seeds pex éapsule, heterpais
wag limited in thé ﬁiﬁteeﬁ cross combinations, The percenw |
tage of hetéxrcsis over mid=parent extended upte a maximum
of 26.99 percent with six hybrids exhibiting positive hotew
rosigss Five hy‘briés recorded positive heterosis over better
parent, the masimum being 23:46 pea:cse}itg Pogitive hoterosis
predominated for t:‘hia character over the chaeck parental
value, the maximum reco;‘dgéﬁ, being 64,12 percent, All the
£ifteen hybride showed positive standard heterpsis of which
thirteen crosses were significant, The hybrids which domie
nated in all the three heterosis estimates wore CO.l X 5.8,
V5427 x Kel and Cd;l X VS.27. Hatercgis was found to be
less marked for thiss character ags reported by Sarathe and’
Dabral (1968) and Tyagi and Singh (1981) as was also evidéegceed
in the present ,st‘-uéy; Dora and Kamala (1586) revaaled that
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hﬁtéﬁ&Sis aver mid parental value was ﬁhe most pronounced
for this trait, On the contrary, Paramasivan et al,. {(1982)
reported high degree of heterosis over the betﬁer‘parené |
for number of seeds per capsule. The best hybrids also
recorded the maximwm S.0.a effedts in the combining ability

analysis t00.

The heterosis exhibited for 1000 seed weight in the
fifteen hybrids were vemy limi%éﬁﬁ Negative heterosis vas
manifested in 2 large number of hybrids. Positive heterogis
over mid-parent was exhibited only by three hybrids, the
maximué<being‘6,&8 percent. Only one hybrid rosorded posi-
tivé heterosis of 3,14 pereent over the better parental
value, Six hyﬁrids expressed pogitive,; heterosis over check
- parental valus, the mavimum recorded being 10,08 percent.
The hybrid vigour was reported to be less merked for this
character by Sarathe and Dabral (1569) and Tyagl and Singh
{1981), On the contrary, marked heterosis was observed by
Srivastava and Singh (1968) over mid parental value and
Paramasivan et al, (1982) over the better parental value,
The cross-combinations which recorded meximim heterosis in
all the three @stimates;we:e'30.1 x K. and 06,1-x V5¢é7
which also exhibited the highest s.c.a effects in combining

abllity analysis.

Heterosis was 1imited in the case of oil content in

the hybrids. 7he naximin heterosis 0f 9,78 percent over
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mid=parent, 4.78 percent over batter parent and 19.57 porw
genc. ovaer the’chack parént was‘expréssad for this charaater, -
N@gati?@ heterosiS‘ﬁas manifested in a majority of the
crosses, Only four hybrids recorded pésiﬁive heterosis
over mid~parent, one over cettar parent and four over the:
check parent. The hybrids which dominated in the threo
heterosls estimates were IC.384 x V8,27, VS;ZV 3N Kel, S.8 x:
VSe27 and 3.8 z K.l. The S.c,a effaects of these Cross ot
binaticns were found to be pogitive in combindng abllity
analysis. Sarathe and Rabral (1969), Tyagi and Singh (1981)
and reddy et al. {(1986) obscyved that hybrid vigour’was
less marked for this character. On tha contrary, positive

heterosis was repcorted by Sharmz and Chauhen (1983).

As regards seed yield, high heterosis was shown oy
the hvbrids: For seed yield per plént. the mestimum hetow
rosis of 105,78 percent, 95,31 percent and €0,006 percent
over mid, better and checlk pagental values were recordad,
Six hybrids exhibited positive heterosis over mildeparont,
four over the bketter parcent and saven over the check parent.
Increagsed vigour for sead yvield was alasc reported by Saratha
and Dabral (1969), Rathnasvamy (1984) and Krishnadoas et al.
{1967} ©On the contrary, Shrivas and Singh {1981) reported
a maximum of 7.52 percent heterosls over its supcerior parent

for this character. Tha best oross combination for gecd
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vield per plant were CO.1 x VS,27, VS.27 x K.1 and C0.1 x
5.8 which also recorded the highest s.c.a effecs in come

bining ability analysis.

,A'maximum heterosis of 144.65 percent, 135.09 pers
cent and 80.99 percent over mid, better and check parental
values were fepsrﬁeﬁ for the character seed yield ?er plot,
S5ix hybrids exhlbited positive heterosis overAmié-parent,
faﬁr hybridé over better parent and eight hybrids over the
check parent., Similar resulits were algso reported by Sarathe
and Dabrél (1969), Gupta (1980), Chaudhari et al. (1979),
Reddy et al. (1986) and Krishnadoss et al. (1987). The
superior cross combinations also recorded high s.c.a effects

in combining ability analysis,

The detalls of the expression of heterosis for various
characters in this inveastigation have presented valuable
information. The heterozygosity in the hybrids had dism.
tinct ad?antage for boosting up character expregsion in
sesame. In the present study, madimum heterosis vas recorded
for capsules per plant, seed yiel& peir plot, seed yield per
plant, branches per plent, plant height and number of sceds
per capsule, Hetérosis in seed vield was reflected through
heteﬁoéis in the above vield components. This may be due
to favourable écﬁion and interaction of genes for these

traits. The difference in heterosis might be due to gseveral
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reasons such as

(1) genetic diversity of the parents used
(2) agronomic conditiﬁns in the experiment.

(3) non=allelic interactlsn'whlch could elther increase

Iy

or decrease the expression of heterosis,

Geneéic divergence_as a function of s.c.a nas ffe@
guently been related to the expression of heterosis in
different crop plants (Govil and Murty, 1975 and Das and
Borthekur, 1973). In the present study, a near perfect
positive correspondence was obgerved between s.c.2 and
extent of heterosis, These findings have important bearing
in planning future breeding programmes, It is apparent
that hybrid vigour was menifegted by the hybrids for most
of the important traits in general and the two important
Trails, capsule number end seed yield in particular. An
impsrtanihapproach for improvement in this crop would be
to develop hybrid strains. This may be discouraging unless
a geﬁetic system which can ensure fair amouwnt of cross
~pollination or male sterility is identified, In éommercial
practice, the‘expressioh of heterosis in a given hybrid
will: have no real meaning unlegs it is significantly supe=-
rior than the standard check available. Heterosgls was seen
to be significant for wmost of the traits over the check

parental value in the present investigation., The maximum
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seed production in se sanié may be éﬁt'ainable only with a
sjstem which can -_exp'ic}i‘t both addiﬁive' énd non-additive
genetic variances. The 'important. yield components in sesame
wag seeﬁ to be wmder aéditiﬁe and non-sdditive gene action.
Hence an ;impgtvtant ‘approach in this crop will be population
improvement by recurrent selection technique which will
facilitate accumulgﬁim of desirable genes and breaking Qf-
linkages as s‘uggefs?ted by Frey (1975) and Rachie and Gardner
(1975) in self pollinated crops.
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The present investigation was carried out in the
Department of Plant Breeding, College of Agriculture,
Vellayani. Initislly twenty three sesame varieties vere
selfed for one generation end based on the superior pers
formance and vield, six distinct varieties were chosen.
They were crossed in gll possible.combinations, excluding
reciprocals, in Experiment I, so as to get fifteen hybrids.
The main expériment‘consisted of evaluztion of the parents
and hybrids for combining ability, gene action and hetero-
sis, The charQCﬁers_studied were plant height, days tS
flower, days to mature, number of branches per plant,
numnber cf'capsules per plant, length of the caésule, number
of seeds per capsule, weight of 1000 seeds, oll content,
seed vield per plant and Seed yield per plot, The data
collected were subjected to statistical analysis and the
combining ability analysis was carried-cut‘as per the
Method 2 under Model 1 suggested by Griffing (1936). The

salient psints'reflected from the resulis ars summarised

o

Ye LW

The analysis of veriance study conclusively proved
that in sesame, the twenty one treatments differed signi=

ficantly among themselves for all the characters studied,



except for days to mature. The significent characters

were then subjected to combining ability analysis.

The aziaiysis of Vaﬁanée for combining ability
revealed that the variance due to g.c.a and s.c.a vere
significant for the characters, plant height, number of
capsules per plant, number of seeds per gapsule, veight
of 1000 geedg, oil can’cemc, seed ywe.‘.d péer plant and seed
yield per plot. T‘ne:» S.Ce.a variance was predamin&m for
all the characters suggesting the importance of specifie
combmmg ability. Dased on "l:he SeCald effect-s,- the parent
ACV,1 was feund ta be the bes general cambiner for plant
height, seeds per capsule end 1000 seed weight, the parent
S.3 for days t,o.;,fléx-:er{,; number of ezipsulés per plant,

» Gapéule length, oil content, seed yield per plant and seed
yield per plot ai;d the pavent VS.27 for nu%zzbér af branches
pe:* plant. ""he- best specific c:ambiﬁatimst, based on 8.C.2
effects, were CO,1 x VS,.27 for maximum *::lam‘: height, number
of capsules per .plant s Seed yleld per plant amd seed yield
per plot, ¥5.27 x K.1 for max—_imm rumber of branches per
plaﬁ*'é, CO.T x 5.8 for czapsulé length and number of seeds
per capsule, CO0.1 x X,4 for maximum 1000 seed weight and
Ic.28h x VS.27 if:’-ﬁr paximum oil content. The cross IC.28%4 x
5.8 was the earliest to flower, Most of the superior
spécific combinations for a character involved parents
with good and average or poor gseneral combining ability

for the character.
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The significance of £.c.a and S.c.a variances for
plant height, numbér of capéules per plant, number of seeds
per éapéule, 1000 seed welght, oil éantent; seed yield per
plént and seed yield per plot'indicated that these charace
ters were under both aﬂditivé and non~additive gene action,
The highér magnitude of s.c.a variance and the ratis of
£eCe8l ¢ B8.C.a variance being less than unity for all the
characters studied, suggested the predominance of non-

' additive gene action in controlling their inheritance.

The heterasis percent was calculated over ﬁid,
better and checlt parental values, Positive heterosis vas
observed for alllthe-oharacters studied., The maximum
neterosis of 172.é3 percent was observed for number of
capsiles per plant, followed by seed yield per plat
(144,65 percent) and seed yield per plant {105.78 percent).
Heterosis was the mest pronowmced over mid and check

pavental values followed by better pavental values.

In the present study, a near perfect posibive
relztionship was detected between the s.c.a effects and

the expression of heterosig for a characler, le, the specie-
fic combinationg with highest s.c.a effects for a character
also exhibited the maximum hetérosis for that character,
The varieties V5,27, 5.8 and ACV 1 can be given due consi=-

deration while formulating future breeding programmes and
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the best combinations for yield and its attributes viz.
€Ot x V5.27 end COL1 = 5.8 can be furtherxéxplcited'
through pedigree @f heterosis breedings The best approach
4n this crop would be to explolt both the additive and
hon—ad-di"sive genetic varisnce through population inproves

ment by recurrent selectlon.
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ADSTRACT

Bvaluation of six parents and fifteen hybrids of
sesame were undertaken in the uplands of Vellayani for
combining ability, gene action and heterssis. The six
pavents wers chosen from twentythree gegseme varicties
based on their general performance, which were then
crossed in 211 possible combinations, excluding recipro-

cals, to get fifteen hybrids.

Eleven characters, which included yield and yield
attributes were studied, Significant differences were
observed among the twentyone treatments for all the charac-
ters studied, excent for days to mature. Combining abllity
analysis was é&rried out based on Viethod 2 under Model T

as suggested by Griffing (1956).

The variance due o specific combining ability wvas
significant and higher in megnitude than general combining
ability variance for all the characters, It wag seen that
the varicties S.8 and V3,27 were the best genéral COm=
biners and the cross combinations C0.1 x V8,27, V8.27 = K.1
and €0,1 ®x 9.8 were the best specific combinations for

vield and yield dttributes.

The important yield attributes and yield were con=-

2.

ditioned by significant g.c.a and s.c.a varlances suggesting



the importance of additive and non-additive gene actlon
in controlling the inheritance of these characters. Non=
additive gene action was found to be predominant for all

the characters studied.

Heterosio percentage was calculated over nid, better
and check paren%al-values. Positive heterosis was noticed
for all the characbers in general snd maximum vigour was
manifested £or the characters capsule nunber per plant and
seed yleld, Heterosis in ‘seed vield was reflected through
heterosls in the yiéld cgmpanants, In the present study,

a near perfect positive correspondence was obhserved between

S«c.a and the extent of heterosis.

The variet ies 5.8 and ¥3.27 and the cross combina-
tions 00.1 b4 VS;.Q'?, 113.27 p:4 xj'q1 and 00.1 x 3.8 can be
further exploited while framing fubture breeding programmes.
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