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. The ratio between GCA and SCA variances estimated from 14 parents and their
40 hybrids indicated the predominance of non additive gene action for all the scven
characters studied. The line MCU § was a positive general combiner for seed oil sced
protein.sced cotton yeild and mean halo length.MCU-9 had negative GCA for total
phenol,tannin and gossypol.The best four hybrids ideniified in this study were MCU-T=X
Acala Q/6-1.MCU-5 x ELS 481, MCU-5 x Glandless Acala and LRA 5166 x Deltapine.These
hybrid combination had high mean for seed colton yield.seed oil.sced protein content.high
positive sca,and high positive heterosis over the mid parent.
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Selection of parents for hybridzation is an
important aspect in all crop improvement
programmes and the performance of varicties over
a large number of yield trials may give an idea of
their relative superiority. Therefore proper choice
of parents based on their combining ability is an
important pre-requisite.The studies intended to
determine the combining ability also
stimultaneously measure the nature and the
magnitude of gene action. The presenl study was
undertaken to estimate the general and specific
combining ability effects and variance through sib
analysis so that an appropriate breeding strategy
for improving the seed quality traits for colton can
be formulated.

Sced oil,Seed protein,Total Phenol, Tannin,and Gossypol

MATERIALS AND METTHODS

The material for the study consisted of 14
parcntal genotypes and their 40 hybrids of
cotton.Forty F, crosses were synthesised during
summer 1995 by utilising four adapted varieties as
female lines and 10 genetic accessions, varying
widely in genetic make-up, as male testers.The
parents and their hybrids were evaluated in a
randomised block design with three replications
during Kharif 1996.Each entry was sown in a row
of 20 dibbles at a spacing of 75X30cm.Three mature
and fully burst bolls from middle portion of the
five random plants were picked and ginned to get

Table 1. Analysis of variance for different characteristics

Source DF Mean squares
seed oil seed total tannin gossypel  sced cotton Mean halo

protein | x phenol yield length
Replications 2 01708 0.3563 D414 < 0413 (0038 4.73 5.26
Lines 3 N 317 3146 2y il3- .ol 10N, 42¢ |8.66*
Testers 9 f.ag"" 15.07** 57.16%* T 1w 07146 118.35" 15 38"
Line x Testers 27 9.62% 15.4]=* g 1= 2.05% 08802 302 5% H.Agee
Error TH 0.0264 0.0573 0,033% 00371 froal 3.46 4.41
GCA -0.0391  -0.2993 7.79 0.1053 -0.000% -13.46 4118
SCA 302 4.52 28.27 .18 0.2871 102.63 215
GEASCA -D.012E -0.0662 0.2756 0.08Y2 (L0028 01312 U
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Table 2. Effects of general combining ability of the parents for different characters

Parents Sced oil Seed Total phenol  Tannin Gossypol Seed cotton  Mean halo
(%) protein fmg/lg (mglg of (mg/p of yield length - |
(%) of sample) sample) sample) (g/plant) {mm]
Lines
MCU 9 -,28** -0.300" ~d4.61** -0.40** -0.22%% n.23 0.39
MCU 5 -0 2Ee -0,13%+ -0.51** 0.40=* 0.0 -1.07%* -0.g9*»
MCU 7 0.83%* 0.46"* 2,404 0.01 -0.02 2,484 0.89%*
LRA 5166 -0.27** -0.03 1,720 0.01 0.23** -1.64%* (.38
Testers
Acale Q 6-1 |44 -1.18** -2.53 -0.64%* D212 2.64%" 0.21
ISC 78 D.78%* 045> -1.64% D.a3"* -0.18% -1.24%* 1.75"*
Deltapine 091 -0.36%* 4.380% 0.37%" 0.11%+ 2.37%* -0.55
Saudi Arabin -0.99** <1.1g** -0.85*"" -0.89** -D.35** [.93¥s 0.31
Alagodenias ~(.29** 2,35+ -0,ag= 0. 18** .17 -1.79*™ 0.47
Brenas
Okra leaf 0.32%* -0.08 -0,22%* -0.58%* 0.30%* -6.37" 1.13=2
Acala
Mc Namara 0.54%% 0.39+* D.54=* 0.z 0.06 -3, 55%= 0.10
Wine sap .
ELS 470 =1.00%* 0.19=* -0.99=* -0.25** -0.34=* 2.73=* -2.00**
ELS 481 0.49 -1.36** 3. 14'; 0.51*= -0.20%* 0.78 .50
Glandless -0.39 0.79%* =1.16** 1.77%> 0.22%" [.99*# -1.501**
Acala
SE of lines 0.02 0.03 0.03° -0.40** -0.02 0.25 0.29
SE of testers 0.04 0.06 0.04 0.40%* 0.03 0.44 0.50

* Significant at 5% level ** Significant at 1% level

a composite sample of seeds. For recording seed
traits, seed oil (%), seed protein (%), total phenol
(mg/g of sample), tannin content (mg/g of
_sample),and gossypol (mg/g of sample),acid
delinted seeds of crossed bolls (F,) were used and
for seed cotton yield (g/plant) and halo length
(mm),five F, plants in all the three replication were
utilised. For the estimation of sced traits,seeds
from each genotvpe were mixed thoroughly and
divided into thrse lots o represent the three
replications. The data were analysed based on the
method outlined by Kempthorne (1957).Heterosis

was worked out as percentage over the mid and
better parental values of the respective crosses.

RESULTS AND DISCUSSION

The analysis of variance indicated that the
parent vs hybrid component was significant for all
the characters indicating the validity of
comparison of parental and hybrid expression in
respect of the genotypes under study.The
components of variance due to lines,testers and
lines x testers were significant for all the characters
excepl gossypol content (Table 1). The information



Heterosis and combining ability analysis for seed quality trails

129

Table 3. Specific combining ability effects and heterosis for different characters in seme importantl cross

combinations
[1A)
Hybrids Characters
Seed oil Seed protein Total phenal Tannin

sca di dii sca di sca di dii sco di dii

effects effects cffects effects
1 2 3 4 5 6 ] 9 10 ] 12 13
MCU 9 x 2417 24.027 19.957 .88 5023 36.21" 0.85" -55.24" -59.28" 0.327 -6.70 -4.47
Acala Q
-1
MCU @ x  -0.06 9.67 6.92* 163" 61.56" 5077 0.03 -54.20" -58.55" -1.747-50.89" 57.347
[SC 78
IMELJEH: L0237 374 -0.86 1.92° 71,107 70.697 -4.767 -39.557 -47.847 L.707 75567 96,37
" Deltapine
MCU 9 x -1.51" -1.47 -3.61 1377 43.5?"_ 26,05 275" -28.06" -28.83" 005 -0.55 -3.93
Alagodeni
as Brenas
MCU 9 & -3.027 -3.06 -6.68° -0.30" 31.287 [13.217 -3.217 -46.107 -47.197 -1.058" -16.747 20,477
ELS 481
MCU9x 009 563 2.64 -ﬁ.ﬂ;" 47.79" 35.08 117" -36.07" -44317 0.6 7.9 23.897
Glandless
Acala
MCU 7x -1.86" 953" 930" -0.07 25.69" 22.27" 020 10417 -12.217 -0.667 2.7% 15987
Acala Q
6-1
MCU 7x  -0.16° 13.277 12,107 178" 43.027 3499 .0.18° 16.697 -6.98" 0.857 24577 13,367

on nature of generation canalso be drawn from
GCAJ/SCA variance. The results are discussed
charecterwise.

Seed Oil: Sced oil was predominantly under
the control of dominance genetic system,the ratio
of GCA/SCA being less than unity. This suggesis
that seed oil can be improved by helerosis
brecding.Earlier report by Dani et al.(1984)also
indicates the performance of dominance
component. The line MCU 5 was a general
combiner while. six out of 10 testers,Acala Q/6-

1.JSC 78, Alagodenlas Brenas,Okra leal Acala,Mc
Namara Wine Sap and ELS 481 showed positive
gca effects (Table 2). Although as many as 19
hybrids had positive SCA effects, the combination
MCU S x ELS 481,combining high mean
performance, high heterotic expression,positive
combining parents is the best for future
cxploitation.

Seed Protein: Seed protein was found to be
predominantly under the control of the non-
additive genetic system as seen from the
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(1B)
Gossypol Seed cotton yield ch_n Iifi_lu iéﬁgih

Hyhrids sca di dii sca di dii sca ol dis,

clfects effects effects
MCU 9 x -2 2100 -33.127 k- ) 63,08 46,087 1.97°  IR.56° .40
Acala ) 6-1
MCU % x 1.29™ 5.50 -23.227 536" BH.29" TTETT (.69 138 2,72
IS0 78 _
MCU 9 x 0.59% 6001 270,007 -11.207 64167 35517 1.27 -3.19  -11.5067
Deltapine '
MCL 9 % _
Alagocenlas  -0.02 013 -0.92 8.79" J6.607 Gh.TRY 1.53. L6 87 1819
Brenas
MCU 9 % -0.20™ -64.42"  -75.147 -0.89 51,197 40647 0.79 9.63 B.B4
ELS 48
MCU & x -0.357 4574 =54 44" 4.058% 75.03" 66,50 -{1.96 -0.12 -3.80
Glandless
Acala
MCU - x 00T -32.907 -3g.92" P90 110,707 B2.137 -2.69° H.96 7.26
Acala Q 6-1
MCU - x -0,25 -61 82" 6507 4807 BR.75T 877 -1.35 4.37 -5.56
IS0 78

proportion of the SCA variance than GCA. Hiremath
(1993) encountered such situation. Only one line
and five testers, MCU 5.ISC 78, Alagodenlats
Brenas Mc Namara Wine Sap, ELS 470 and
Glandless Acala possessed positive GCA. All the
hybrids except one,MCU 7 x Acala Q 6-1 exhibited
significant positive and sca of hybrids suggesting
the involvement of epistatic genes. The hybrids
MCU 9 x AcalaQ 6-1, MCU 9 x ISC 78, MCU 9 x
Deltapine MCU 9 x Alagodenlas Brenas, MCU 7 x
ISC 78, MCU 7 x Alagodenlas Brenas, MCU 7 x
Okraleal Acala, MCU 5 x Mc¢ Namara Wine sap
MCU 5 x Glandless Acala, LRA5166 x Deltapine,
LRA 5166 x McNamara Wine Sap and LRA 5166 x
ELS 470 can be considercd as important in view of
their high mean seed protein, posilive sca and

positive heterotic expression over their mid and
better parents (Table-3)

Total Phenol: Total phienol is under the control
of non additive genes. MCU 7, MCU 9, Acala Q/6-
1,ISC 78,/ Saudi Arabia Alagodenlas Brenas Okra
leaf Acala,ELS 470, Glandless Acala are the parents
exhibiting negative gca. A total of 20 hybrids
showed ncgative sca values, All these
combinations also had very low total phenol. On
the other land crosses involving LRA 5166 which
is high phenol parent.exhibited high levels of total
phienol content (Table 3). All the hybridsinvelving
MCU 9 as female parent exhibited negative
heterosis on both mid parental and better parental
basis. Tt would be desirable to sclect a negative
general combiner and negatively heterotic hybrids
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1-A

LS ]
L]
Ia
LA
[#.1

] o ] i1 12 13

MCU 7 x - 1.54™  9.94" 6.06" -0.23" 22.807
IS:!udi

Arabia _
MCU 7x 0577 11.357 9.82" .13 32.34"
A.Iagodcril
as Brenas
MCU 7 x
Okea leal
lAcala

MCU T % 0287

042" 21.68" 15.01" 2.00" 26.617

10.41* 9.63" 0.23" 35.38"

Glandless
Acala
MCU $x  -0.31 1822 16.30" -0.48™ 28.10"
15O 78
MCU 5%

Okra -leal

-1.05* 20,73 14,77 162 20.277

Acala
MCU 5x  2.68"
Me

33,787 32,70 37T 18.60"
Namaru

wine sap
MCU 5 x
ELS 470
MCUSx

0.86" 0.92 -6.49° -3.08 1423

4.30™ 39.337 38.867 0337 14617

168"

25837

2000

30.56"

14.63"

19.75

28.26" 1.52"

5.357

140 9257

22,60 220,05 -41.60" -1.867 -34,06" -45.95"

1.78°° 35.09" 0.93 0,327 5.39 -13137

3733 -0.457 -46.397 -40.0R"

030 59.827

3,39 B1.81" S0.147  0.05 2.87° -12.987

S22 51747 13,34 -1,107 -36.247 24238

2,217 151,18 [00.57" -0.54" -56.91" -52.86"

931,36 48.45"  0.06 -20.96™ -22.05"

D64 64,737 21347 L0.247 -44.737 -R0.057

214047 117567 1427 40,197 14857

involving these parents so that progenies with
good oil quality can bhe develope

Tannin : The tannin content is under the
control of dominant genetic system as seen from
the larger magnitute of SCA us compared to that
of GCA. Hiremath (1993) studied the different
generation of the crosses and found the
preponderance of dominant gene action which
corresponded (o the picscnt findings. Only one
line and six teste Acala Q 671, Deltapine, Saudi
Arabia, Alagodenlas B renas, Okra leal Acala and
ELS 470 had significant gea effecs, only five,

MCU 9 X ELS 481, MCU 7 X Saudi Arabia, MCU 5
x ISC 78. MCU 5 x Okra leal Acala and MCU 5 x
ELS 470 are important crosses as they combined
low tannin content, high sed cotton yicld, negative
sea and negative heterotic expression over their
mid and better pasrnets (Table 3).

Gossypel : A nepative association between
all the characters with gosspyol was evident in
the present study, Hence the breeding programme
should be carefully drawn up to get & low gossypol
senotype so that the quality of the seed is not
affected. For this charecter dominance genes had
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1-B

Hybrids

MCU 7 x -0.01 -47.96™ -55.07°°
Saumdi Arabia

MCU 7 x -30.68™

o -1

Alagodenlas
Brenas

MCU 7 x 0.09 -18.35"
Okra leal

Acala

MCU 7 x 0.08

Glandless

-33.867 -37.08"
Acala
MCU 5 x
150 78
MCU 5 x
Okra leafl
Acala
MCU 5 x

Me Mamara

-0.35™ -65.78"  -69.33"

«N,93% -62.51™

0.07 -24.40" 34817

wine sap
MCU 5 x
ELS 470
MCU 5 x

-0.46" -73.857

0.54™ -19.93" -49. 16

ELS 481

27747

-5.76™

-26.32% -1.25

-9.69™

-11.88"

-65.46™ 2.88™

31

=T5.027 441"

10.9%*

IB2.85™ 180.40" 1.72° 23.09" ¥ ,_-.'..d"'_

30.28" 18.897 -0.04 16.99"  12.64°

28.58" 16.26" 1.74", '20,49"

30937 20.39™ -1.16 -1.45

57.39" 4B.68™ 1.91° 1212 6.63

44 40" a1.92™ -1.00 7.14 6.36

138 24,83 10.02

TR 34.04 122

116.59" B1.99"

primary influence as observed from the higher SCA
than GCA. Earlier investigation of Singheral (1991)
also showed the involvement of non additive genes
in the inheritance of gossypol content. Among the
parents, MCU 9, ISC 78, Saudi Arabia, ELS 470
ELS 481 posscssed negative GCA effects. Only
six hybrids exhibitng low mean gossypol content,
~negative SCA effects and negative mid and betier
parental heterosis with increascd seed cotton yield
are identified to be important,

Seed Cotton .7={d : The seed colton yield is
under the control of non additive genetic system,

SCA being larger than that of GCA. Report on
dominanl gene control was made by Hiremath
(1993). Among the 40 hybrids, 30 had high yield
level. One line and six testers were general
combiners in the positive direction. Four hybrids
MCU 7 X Acola Q/6-1, MCU 5 x ELS 481, MCU 5 x
Glandless Acalaand LRA'S 166 x Deltapine can be
considered 1o be the most dependable crosses as
they combined high yield, high positive sca. and
high positive heterotic expression over the mid
parent. The four hybrids also exceed mean seed -
oil and sed protein contents. These hybrids will
be uselul as intra hirsutim hybrids with good oil
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! 12 13

-1.24" 924" 7827 167

MCU 5 x
Glandles:
Acala
LRA

5166 x

-0.12 10.50" 9.36™ 243"

Deltapine
LRA
5166 x

-1.66™ 10.55" 9.78" 1277
nle

Namara

wine sap

LEA 5166 x0.26™
£Ls 79
LRA .
5166 x

ELS 481

243 6407

D.87™ 11.EBI™ 978"

-1.12%

34.40™

48.69"

2351

37.99™

12,437

272"

29.60™

19.18™

32007

11.29"

-1.39”

g.16™

|46

=204

-7

66.01"

27.94™

156.88" 115.40"

54.16™

-2.68

-2.1%8

31.04™

-12,79"

-3.54"

-1.00™"

0. 0147 22,127

0,14

-0.13 15,167 27,800

0707 -21.817 -37.86"7

0.32°" -18.03"" -39.537

012 -5.23

di = relative heterosis

dii = heterobeltiosis

= Significant at 5% level
=+ Significant at 1% level

quality. The presence of parallelism between high
mean and positive heterosis in many hybrids in

1-B

the present study. reveals the simple nature of the
inheritance of this importnat character and support

direct exploitation of these hybrids.

Hybrids

MCU § x 0.05 -34.41™
Glandless
Acala

LRA 5166 x
Deligpine
LRA 5166 x

Me Nomara

0.03 -32.00™

0.59™ 3.38
wine sap
LRA 5166 x
ELS 470
LRA 5166 x
ELS 4|

044" -34.177

-0.60 - -70.89"

-38.937

=33.76

-15.537

-35.18"

713,93

1.07

13.747

2.627

1371

245.29"

32.94"

58317

10,527

103297

20.26™

40,90

0.94

-0.49

1.7%°

(.69

-1.34

4.02

-10.39°  -1B.59"

10,847 9.40

-Jd 43T 2245

045 0.34
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Mcean halo length : Halo length was
predominantly under the control ol dominant
genetic system, the ratio of GCA / SCA being 0.1914
suggesting that halo length can be improved by
heterosis breeding (Table 1). Duhoon et al (1983)
inferred the predominance of partial dominance in
the genetic control of this character. The
genotypes MCU 5, ISC 78 and Okra leal Acala were
positive general combiners which can be used for
future breeding work. Although, lfour hybrids had
positive sca effects, the combination MCU 5 x 1SC
78 is the best because both of its parents are
general combiners and the hybrid was having high
mean performance and posilive peterotic
expression,

Thus, the studies indicated that sced
characters, vield and quailty parameters are under
non additive genetic system and MCU 7 x Acala Q
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6-1, MCU 5 x ELS 481, MCU 5 x Glandless Acila
and LRA 5166 x Deltapine are the best crosses
identified for future plant breeding programme. " -
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PHENOTYPIC STABILITY FOR GRAIN YIELD AND ITS
COMPONENT TRAITS IN SORGHUM
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ABSTRACT

Sixty hybrids of sorghum were evaluated in four environment and stability
parameters were studied for panicle yield per panicle, The genotypes showed significiant
differences interaction was significant for all the characters except 100 grain weight. The
hybrids 205 A x MR 750, 56 A x TNS 79, 73 A x TNS 88, 26 Ax MR 750 and 111 A x
881 could be recommended for wider cultivation since they recorded superior mean,
stability and average responsiveness for yeild and yeild component characters.

KEY WORDS :

Sorghum (Serghum bicelor (L.) moench ) is
nextin Tamilnadu, Itis widely grown under different
edaphic and environmental conditions and it is
known to exhibit a high degree of genotype-
environment Interactions. But sorghum
improvement has =zen limited in target arcas with
highly unpredicaiss environments. The main
reason is the poor performance of the hybrids or
varielies to the great difference among

Sorghum,Hybrids, Stability, G » E intcraction

environmental conditions. Blum (1988) discussed
limitation in using hybrid per se as a selection
criterian based upon the large cffect of
environments. Hence,there is a need to develop
hybrids with stability in performance over a wide
range of environmental conditions.For
this,information on stability of newly developed
culture and behaviour of hybrids under different
environments is quite important. The present study



