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ABSTRACT

In a combining ability analysis of 28 FI hybrids developed in a line x tester method in
Gossypinm hivsutn L., non-additive gene action was predominant for-number of sympodia per
plant, ginning outturn, uniformity ratio and bundle strength. Additive gene action was predominant
for number of bolls per plant, seed cotton yield per plant, lint index and 2.5% span lenath,
Preponderance of both additive and non-additive gene action was observed for boll weight and
elongation per vent, The genotypes H16, H22; HE and HI2 proved to be best general combiners for
more number of characters. HIxHS, H16xH12 and HI9xHL34 exhibited favourable seu effects for
more number of characters indicating- the possibility of wtilising these genotypes for further

exploitation,
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A comprehension on the genetic constitution of
‘the population handled is quintessential for the
"breeders in a hybridisation programme, Various
‘biometrical methods have been successfully
employed to assess the genetic make up of different
penotypes for developing suitable breeding
methodology. One such method is the line x tester
analysis which provides valid information on
combining ability effect of the genotypes.
Accordingly, the present study was undertaken 1o
estimate the combining ability effects for yield, its
.components characters and fibre traits in G.
:!n'r.mrum genniype:e.

MATERIALS AND METHODS

Eleven genctically diverse G, Jirsutum
‘genotypes were crossed in a Tx4, line.x tester
- fashion to obtain 28 hybrids. The hybrids were
_evaluated along with their parents in a randomised
block design with four replications at the Cotton
Breeding  Station, Tamil Nadu Agricultural
" University, Coimbatore during summer, 1995, Each
. genotype was raised in a single row of 4.5m with a
spacing of 90cm x 45cm. Data were recorded from
five plants for number of sympodia/plant (SPP),
- number of holls per plant (BPP), boll weight (BW),
" ginning outturn (GOT), lint index (LI}, 2.5% span
length, uniformity ratio (UR), bundle strength (BS)
and clongation per cent, The data were analysed
hased on the line x tester model for combining
ability effects,

Gossypitm hirsutim, combining ability

RESULTS AND DISCUSSION
Analysis of variance

The mean of squares for differcnt characters
studied (Table 1) showed highly significan
differences among the parents and hybrids
indicating the presence of sufficient variability in
the study material. Significant differences were
also observed for parents vs crosses component of
variance for all the traits. (Table 1).

The specific combining ability variance (SCA)
was higher than the gencral combining ability
variance (GCA) for SPP, GOT, UR und BS
indicating the importance of additive 2enc action in
controlling these traits. GCA variance was higher
than the SCA variance for BPP, seed cotton vield
(SCY) per plant, L1 and 2.55 span leneth
indicaling the preponderance of additive gene
action for these traits, For BW weight and
elongation per cent, more or less cqual role ol
additive and non additive gene action was
observed. These results are in agreement with the
reports of Duhoon et al, (1983), Lather (1985),
Amalraj (1989). Geen and Culp (1990} Patel and
Badaya (1993) and Lloyd and Green (1994).

gea effects

The gea effects of the parents are presented in
Table 2.

Among the seven female lines, H22 and Hit
exhibited positive and signilicant gea effecrs lor siy
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Tohle 1. Analysis of variance for combining obility for different characiers
Ligf ' '
2.5% 5L BS ;
swe @ Y Nsyp NBP O BW(RD GOT(W) 100 UR (%) EP (%)
(g (mm) (ghex) _
seeds)
Replication 3 505 4.07 3.54 0.1 3 0.30 0.25 293 1.7 0o
Parents 0 970.00%* 1601 38.26** 156*= |09 1227 792 9.09** G64*T L4STT
Crosses 27 1626,54% 23.07** 30.16**  251*T  27.82%  139%% . 403vr 0270 HIPS kg
Parents Vs ’ _ . L :
Crosses | 130,624 700,58 57297** 236%* 6287 2.70** |06 4735 L36""  (L.6R*T
Lines 6 3359,76%* 36.91%*  4533**  096**  19.97%  dafer 926% 050 0T LTEN
Testers 3 2510.15* 946  23.07**  13.43** [11062°% 6.12**  561** 2985% HSI1TT L2
Line x
Texters 18 90.53**  200.87**  6.2B*  21** 1671 020 0.84%*  37*%  TS4TT (064
Error Bl 310 5.27: 227 0.12 1.39 0.16 0.31 0.73 -[I.rJf'.I - 0.1

* Significant ar 5% level ** Significant at 15 level

Sc.Y/IP - Seed cotton yield/Plant, N.Sy/P - Numbcrul'smpudmﬂ‘lnnhﬂﬂm Mumber of h-uHsFFlnn: BW - Boll weight. GOT -

Ginning Qutiurn,

LI-Lint index, 2.5% SL. - 2.5% span length, UR - Uniformity ratio, BS - Bundle sln:ng{h. EP - Elongation per cent

characters. H22 evinced to be the best general
combiners for BPP, BS and clongation’ per cent, .
Highest gea effect for SCY was displayed by the
line HI6 (20.78) and it also showed a significant
gea effects for quantitative characters such as BW,
GOT and LI and for quality characters such as UR
and clongation per cent.

Among {he pollen parents, HE and H12 were
the most promising general combiners exhibiting
favourable and significant heterosis for more
number of characters studied. Selection of parents
for a hybridisation programmes based on
significant and favourable gea effects for as many
traits as possible is more reliable than selecting

Table2. pea cffects of parents of intra-hirsutum hybrids

parenis based ,'on . more mear* performance
(Nadarajan and’ Sree Rangasamy, 1990). In the
present study HE8, HI12, HI6, and H22 showed
significant gca effects for more numbers of traits.
These genotypes could be used in crossing
programmes (o bring about recombination of genes
to develop better genotypes.

sca effects

Positive and significant sea  effect was
exhibited for SCY by 1 L hybrids (Table 3). Among
them, the hybrids, H13xHL34, H16xHS8, HI16xHI2.
and H22xHL34 had both their parents possessing
significant general combining ability for this trail
These crosses may be exploited by adopling

Li¢
Particulins SCYIP \svip NBP  BW(2) GOT(®) o 29RSL e @ B Ep
(&) . (inm) (ghex)
seeds) .
Lines HO  -1831%% 2017  179% 020% 070" -026° .025% O0§2%% .03 0140
HIO  <704%%  1GI%%  .125%%  .035%% 073  .025%  -090%* 093 0370 025
HIL 8020 .164%* 038 018%F -046%* -029% 066" 068 001 -038%
HI3  1602%% -1.S8%  [24*% 004 030 03300 02760 043 0780 g1
HI6  2078" 108" 043 006 225%  04S** -028% 082%% 0350 (130
HI9  035% 067 026 D20°* 094 003 . 013, 082 084 016
H22  SOI"* 008 200% 026%. 020 000 LId4e. 043 p& 00
Testers ’ ' '
HS 13759 026 053 -DASe* 278%* 0450 003 080%* 01T 00740
HS 236" 013 086" --021% 135%%  048%%  -040%%  (80%%  -000  011%%
HIZ  352%  -062%* 066 003  153%  .100% 016 082 028 017
HL34  787** 074 034 -037** 009 007 035 -D96™ 064 -0.44~

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

Se Y/P - Seed cotton yield/Plani, N.Sy/P - Number of s;,rmpodm!FInnl MB/P - Nuimber of bo]IsIPInn[. BW’ Eullv.::lgm GoT -

Giinning oulturn,

LI - Lint index, 2.5% SL-2.5% span length, UR - l.lml'n:u'lnltjrI ratio, BS - Bundle strenpth, EP - Elungnlml_i per cent
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Table 3. sea effects of crosses for different traits
Lifgl |

Particulars o NSYP  NBP BW@ GOT(R) 100 S R (50 oy EPED

tor ; Cseeds) r._zilg.+. B ~
HBxB12 2454* 030" 7051 0.56%  -3.54%¢ o105 123 01 257t 420
H9xB10 2191* 074 - 004 023 088 . 035 053 00l 020 0.3
HIOXB1 ITAI* 306 3977% 023 . 3R0¥* 0.80°* 448t 1d43'*  LL70¢F 006
HI0sBTI 3a9er 150%% 200%  (52es 303%*  0.54%* 106" 043 044 04K
H1IxBTI 2505**  349**  463** 006 LIT 071 . 078%  -123* 2000 63
H1IxBT2 295*%  -14g** 608" 003 3.93%*  072%% L0398 L200% - .0 | pae
HI12xBTI 19.04%*  -1.86** 545 .029%" 269%*° 0.04%%  _061%*- [ 977 L KDY )R
HI2xBT2 2397 17 245%% 004 346% 004 -063* -LRIET . 9 006
HI3xB] 2841%  -006  -7.26**  OUB  555%%. 064t 157t D97t 2aves .03
HI3xBT2 8.78** 072 582 022 258 004 026  1AI** 026 00K
H16xBI 3750 041 286%  -D3S*T .495%%  095%c 075 037 00495 .0k
H16xBT2 1201% 387%% 228% 019 153 004 098 . 091* 401 008
pedigree breeding or applying selection for'  crosses. Crosses possessing high sea for yield and

enhancing the yield, The crosses, H13xH8 and
H22xH8 showed a nonsignificant sca though both

parents involved in these crosses were good general -

combiners for seed cotton yield. Few other hybrids
such as HI9xHS, HI1xH5 and H19x45 possessed
significant and high sca effects but the parents
involved in these crosses were poor general
combiners. The absence of relationship between the
gea effects of the parents and the sca effects of the
crosses, indicated the influence of epistatic genes in
controlling the complex character, SCY.

Among the eleven crosses which exhibited
positive and significant sca for SCY (Table 3).
H9xHS5 and H16xHI12 proved to be superior cross
combinations possessing significant and positive
sca for most of the characters under study. The -
cross H9xH5 could be exploited for simultangous
improvement of BPP, BW, GOT and LL It is a
rewarding featurc to notice that there is a possibility
fo simulianeous improvement of yield and fibre
traits as exhibited by the positive sca effects of
H16xHI2 for SPP, BPP of 2.5% span length, BS
and elongation per cent. None of the crosses
identificd with high sca for SCY showed high sca
for uniformity ratio.

The study revealed that utmost care is essential
while sclecting suitable parenis for any breeding
programme. Not all geod general combining
parents could produce high specific combining

yicld component traits possesed a negative and
non-significant sca for fibre traits as evidenced in
H13xHL34 and H9xHS5 indicating the complexity
in simultaneous improvement of yicld and [ihre
characters. Future research should. therefore, focus
on these aspects for exploitation of more numbcr of
desirable traits in the same breeding programme
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