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COMBINING ABILITY STUDIES FOR QUANTITATIVE
CHARACTERS IN COTTON (Gossypiwm hirsutum). -

M.SHANTI and USELVARAI

Cotton Breeding Station, School of Genetics,
Tamil Nadu Agricultural University, Coimbatore 641003,

ABSTRACT

In a combining ability analysis of 40 Fi hybrids developed by line X tester method in
cotton, non-additive gene action was predominant for all the seven quantitative characters, viz., plant
height, number of internodes, first sympodia emergence, number of sympodia per plant, number of
bolls per plant, boll weight and seed cotton yield. Half X Half, CRH-68 and Laxmi among the pollen
parents, proved to be the best general combiners and Kampala X MCU - 7 among the hybrids recorded
the best specific combining ahility effect for most of the characters studied. The crosses involving these
parents should provide potential breeding material for further exploitation through selection. |

KEY WORDS :  Gossypium hirsutum, Combining ai'.lility, Quantitative

Characters.

For a systematic breeding programme, it is
essential to identify parents as well as crosses
which could be exploited to bring about further
genetic improvement in both yield and its related
components. Line X tester approach proposed- by
Kempthorne (1957) is the most convenient model
to test a large number of genotypes for their
combining ability. Accordingly, the present study
was undertaken to have an insight into the nature of
combining ability for yield and its related
charatters in selected cotton genotypes.

MATERIALS AND METHODS

Fifty four genotypes comprising ten ovule

parents (Acala hopi, Gregg, Hancock, Half X Half,
Rex, Bobdel, Reba-B50, Kampala, CRH-68 and

Laxmi), four pollen pareats (MCU-5, MCU-7,
MCU-9 and LRA-5166) and forty Fis obtained by
combining the above parents were grown in
randomised block design with three replications at
the Cotton Breeding Station, -Tamil Nadu
Agricultural  University, Coimbatore during
summer, 1990. Each genotype was raised in single
tow of 4.5 m length in cach replication. A spacing
of 75cm between rows and 30cm between plants
was adopted. Data were recorded from five
randomly selected competitive plants in each plot
for quantitative characters, viz., plant height, boll
weight and seed cotton yield per plant. The data
were subjected to analysis of variance based on the
line X tester mode] (Kemptherne, 1957).

Table 1. Aunalysis of variance
Mean sum of squares
" No. of Fi b, of R '
Sl d&f  Plntheight intemode s:ﬂnp:;inl sy'::pudiu Noofballs ooy e Scodeotion
per plant EMErgence per plant pr plom . ydpie

Replication 2 24127 37.74% 0.14 53,57 1140 0.08 460
Treatment 53 195,93+ 20.22 0.73 1022 14.10*% 0.39** 156.57%*
Error 106 . 63.69 B.30 0.59 8.39 6.43 0.17 8.65
GCA 9.52 0.03 0.0006 0.04 0.03 0.002 029
SCA 2536 021 018 1.14 c30e 0.02 5324
GCA ; SCA 0.37: 0.14:1 0.003:1 0.03:1 0.009:1 0.10:1 0.005:1

* +# Significant al 5% and 1% respectively.
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Table2. 'E.s_ﬁmntﬁ of General Combining ability effects,

: First No. of
Parents Plant height iﬂ::::;::ﬂ sympodial  sympodia per N;; :;I:ﬂu Boll weight Sf;:rd -L‘utllnn
EMergence plamt yield per plant
Ovule parents
Acalahopi -7.90° 0.8 0,05 -101 -0.55 .42 112
Grepp 0.01 0.07 022 079 -0.10 0.16 -1.15
Hancock -4.59 {173 -(1.39 -0.27 0,14 -(.24* -2.25
Half x Half 7.51° L86* D2 142 131 0.36* 5.04%+
Rex -0.75 067 007 0.31 -0.54 0.03 3900
Bohdel 4.29 047 0.05 0.18 0,05 -0.15 -1.57
Reba-850 238 1.51 0.38 0.22 -1.95¢ 0,18 3454
Kampala 2.19 0.56 031 -0.78 0.95 0.22 0.72
CRI-68 301 -0.90 0.52 0.17 1.35 -0.22 4.01%*
Laxmi 0,01 © 092 -0.02 0.88 1,36 0.20 368
SE (gj) 2.30 0.83 0.22 0.83 0.73 0.12 0.84
Pollen parents
MCU-5 0.74 061 -0.01 -0.78 -0.53 0.08 2244
MCU-T 285 0.87 0.04 091 -0.07 -0.04 0.89
MCU-9 -1.66 -0.64 0,08 0.59 0.34 0.23¢ 027
LRA-5166 377 041 ° 0.05 Lir 026 0,97 107* .
SE (gj) .45 0.53 0.14 0.52 0.46 0.07 0.53

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

RESULTS AND DISCUSSION

Analysis of variance for specific combining
ability (SCA) were higher than variances due 10
general combining ability (GCA) for all the seven
characters studied, indicating operation of non-
additive gene actions (Table 1). Several workers
(Lather, 1985;Deshpande er al,, 1991) have also
reported non-additive genetic variance for yield and
-other characters.

Among the ten ovule parents, Half X Half,
CRH-68 and Laxmi were good general combiners
for seed cotton yield. Half X Half was a good
general combiner for important quantilative
characters like plant height, number of internodes,
number of sympodia per plant, boll weight and seed
cotton yield per plant. CRH-68 and Laxmi were
good general combiners for seed cotton yield per
plant. Among the pollen parents, LRA-5166 had
favourable general combining ability effects for
plant height, number of sympodia per plant, boll
weight and seed cotton yield per plant (Table 2).

. The best cross combinations for different
characiers did not combine the best ovule and
pollen parents. Three cross combinations i.e.

Kampala X MCU-7, Gregg X MCU-7 and Rex X
LRA-5166 showed conspicuous specific combining
ability effects for seed cotton yield. However in
only one combination, Kampala X MCU - 7, the
sca was significant for boll weight (Table 3).

The most crucial phase in a pedigree breeding
programme is selection of suitable parents. For
selection of suitable parents, genetic variance plays
an important role. In most cases, all good
combining parents for yield should also be good
combiners for yield components i.e.., boll number,
or boll weight (Bhandari, 1978). In the present
study in all hybrid combinations except Kampala X
MCU - 7, the sca were not significant. So also
parents with gea did not produce crosses with sca
and those crosses with sea did not involve parents
with pac, The above inference shows the
involvement of cpistatic genes and complexity of
seed cotlon yield in this crop.
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Table 3. Estimates of Specilic combining ability efTecls |

. No. of Ist . Hu.nfl No. of bolls oy b
Hybrids Plant height sympodial  sympodia g Boll weight' Yieldiplant
intemodes emergente per plant perp
Acalahopi  x MCU-5 -6.43 -0.39 -0.50 093 240 020 033
% MCU-T 0.95 -1.86 0.63 113 086 .12 -6.448%
X MCU9 0.26 1.23 0.26 0.52 2.87 0,04 1047
% LRA-S166 521 1.0z -0.38 1.54 0.40 012 -3.68
Grepp x MCU-5 10.83 1.25 032 234 1.47 0,16 -0.35
% MCU-7 2,39 0.04 1t 002 2.51 0.04 10.95%*
X MCu9 2256 0.95 042 128 215 0.05 64108
x LRA-5166  -547 228 -0.36 103 -1.83 0.06 419
Hancock  x MCU-S 127 042 0.46 044 0.74 0,06 s.02°
x MCU-7 5.26 112 -1.05 1.20 0.80 0.23 4.12
x MCU-9 -2.53 -1.30 0.13 0.55 117 004 .§.09%1
x LRA-S166  -10.01 -021 0.45 020 0.37 024 -1.04
Half x Half x MCU-3 418 0.79 0.18 052 1.0 0.00 0.21
x MCU-7 -4.06 0.36 -0.06 0.24 277 GETN 4,68
% MCU-9 5.29 -1.41 0,08 027 2.63 041 1.47
1 LRA-5166  -5.41 0.26 021 0.004 -0.88 029 6.36**
Rex x MCU-5 Q090 0 209 0.18 0.73 -1.07 0,25 -5.28%,
x MCU-T -1.31 0.73 012 0.94 071 -0.29 0.73
x MCU-9 423 -0.96 -0.16 0.04 204 031 5.93*
x LRA-5166  -1.71 2.36 0.1 1,63 241 0.23 10,494+
Bobdel % MCIULS 1.37 1.33 0.41 034 1.99 0.0 8.74%*
x Mcug -14.40* 229 0.30 243 256 012 -14.61%*
x MCU-9 072 0.26 0.36 1.06 -1.04 -0.07 056
x LRA-5166 1230 0.73 -0.48 1.35 1.61 0.10 643
Reba-850  x MCU-S 443 050 0.21 020 124 0.60 6.54%*
x MCU-7 6.09 045 039 017 063 .0.05 219
X MCU.9 -1.77 0.99 -027 0.60 0,12 0.40 -121
% LRASSI66 (.11 -0.02 0.46 022 -0.4% -0.13 3.3
Kampala — x MCU-5 -0.54 -0.42 027 -0.53 231 004 6,74+
% MCL-T 299 141 0.19 1.79 5.79+* 0.:21 11,299+
x MCU-9 1.59 -0.69 017 -1.04 279 0.21 -5.16%
x LRA-5166  -4.03 227 0.25 -0.21 -0.68 -0.46 0.62
CRH-68 x MCU-S 2.54 0383 033 0,33 053 -0.27 5.01*
X MCU-T 4.54 042 0.02 011 -1.02 0.01 5.74%
x MCUs ' 947" 216 0,31 -1.65 0.96 0.06 6.13"
x LRA-5166 747 1.78 -0.01 1.43 0.59 023 462
Laxmi x MCU-5 851 -L1§ -0.02 080 0,15 032 2m
Cx MCUT 23 -0.65 -0.01 029 -1.95 0.02 278
x McU9 463 3.16 -0.12 211 287 0.24 §.30%%
x LRA-5166 - 155 -133 0.17 -1.02 -0.76 0.04 262
SE (S) 4.50 1.66 044 . 167 . 146 024 1.69
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