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ABSTRACT : In the present investigation, combining ability was studied with ten parents in half diallel

crossing design along with their parents for fourteen characters in order to identify suitable parents/

crosses, which could be utilized for further improvement programme of American cotton (Gossypium hirsutum

L.). The results indicated that general combining ability (gca) variances due to parents and specific combining

ability (sca) variances due to parents vs hybrids were significant for all the characters except for days to 50

per cent flowering and uniformity ratio. The estimates of gca effects revealed that the parents SCS-1207,

PBH-13 and GSHV 177 were found to be best general combiners for yield and fibre quality traits in desired

direction. The cross combinations viz., SCS 1207 × GSHV 177, SCS 1207 × PBH 13 and GSHV 177 × L1231

registered high sca effects along with high per se performance for seed cotton yield/plant and its component

traits. However, the analysis of variance for combining ability revealed that, the gca variances were higher

than sca variances for all the characters except for ginning outturn (%) indicating predominance of non

additive gene action.
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Cotton is a major crop of global

importance and has high commercial value. In

India cotton is being grown over an area of 122

lakh ha with an annual production of 377 lakh

bales (1bale = 170 kg of lint) and productivity of

524 kg lint/ha (Anonymous, 2018). There are

four cultivated cotton species including two

diploids (Gossypium herbaceum L. and Gossypium

arboreum L.) and two tetraploids (Gossypium

hirsutum L. and Gossypium barbadense L.).

Approximately 95 per cent of the world cotton

production is from Gossypium hirsutum L.

Hybridization is the most potent technique for

breaking yield barriers. Selection of parents on

the basis of phenotypic performance alone is not

a sound procedure, parents should be chosen on

the basis of their combining ability and gene

action and hence the concept of combing ability

has been proposed. It plays a significant role in

crop improvement as it helps the breeder to

determine the nature and magnitude of gene

action involved in the inheritance of traits.

Combining ability is useful in selection of

desirable parents for exploitation of hybrids and

transgressive expressions and also to assess the

ability of parents to generate potential hybrids

with a reasonable level of stability.

          The present investigation was carried out

by crossing ten parents viz., L788, HYPS 152,

L770, L1493, L1231, SCS 1207, PBH 13, GJHV

497, GSHV 177 and GTHV 13/32 in half diallel

fashion and forty five intra specific cross



combinations were generated and evaluation of

hybrids along with parents was done at Regional

Agricultural Research Station, Lam, Guntur,

Andhra Pradesh, during kharif, 2017-2018. Each

entry was represented by following 105 cm × 60

cm spacing with   one row for each entry with a

row length of 6m. Recommended doses of

fertilizers 120: 60: 40 (N: P: K) kg/ha were applied

in split doses. Observations were recorded on five

randomly selected plants from each genotype/

replication for the characters viz., days to 50 per

cent flowering, plant height (cm), monopodia/

plant, number of sympodia /plant, Bolls /plant,

boll weight (g), seed index (g), lint index (g),

ginning outturn (%), 2.5 per cent span length

(mm), micronaire value (10-6g/inch), bundle

strength (g/tex), uniformity ratio and seed cotton

yield /plant. The fibre quality parameters were

studied at Central Institute for Research on

Cotton Technology (CIRCOT), Regional Unit,

RARS, Lam, Guntur, Andhra Pradesh by using

HVT Expert 1201 high volume fibre tester

instrument. The data were statistically analyzed.

The analysis of variance for combining

ability recorded significant differences for most

of the traits studied (Table1). The differences

among the parents were significant for all the

characters except for lint index (g). Whereas, the

differences among the parents vs hybrids were

significant for all the characters except for days

to 50 per cent flowering and uniformity ratio.

The analysis of variance for combining ability

revealed that, the variance due to specific

combining ability  (sca) variances were lesser

than general combining ability  (gca) variances

for all the characters except for ginning outturn

(%), thus  indicating predominance of non

additive gene action for all the characters and

additive gene action for ginning outturn (%).

General combining ability effects of parents and

specific combining ability effects of crosses were

estimated and presented in Table 2 and 3,

respectively.  The gca effects revealed that none

of the parents recorded significant gca effects

for all the characters studied. Among the

parents,  the genotype SCS 1207  showed

significant positive gca effects for eight  traits

viz., plant height,  sympodia /plant,  bolls/plant,

boll weight, seed index, lint index, uniformity

ratio, micronaire value, bundle strength and

seed cotton yield /plant  followed by GSHV 177

which showed significant positive gca effects for

four traits viz.,  plant height,  sympodia /plant,

boll /plant and seed cotton yield /plant. The

parent PBH 13 showed significant positive gca

effects for seven traits namely, plant height,

sympodia /plant,  bolls /plant, boll weight, seed

index, lint index, micronaire value and seed

cotton yield /plant. These results are in

agreement with the findings of Tuteja and Banga

(2013), Deosarkar et al., (2014) Bayyapureddy et

al., (2016) and Lingaraja et al., (2017).

The cross combinations, HYPS 152 x SCS

1207 (12.58*), PBH 13 × GTHV 13/32 (1.84) and

GSHV 177 × GTHV 13/32 (4.56) showed

significant positive sca effects in desirable

direction for plant height. Two hybrid

combinations, HYPS 152 × GJHV 497 (3.11*) and

SCS 1207 × GJHV 497 (2.75*) expressed positive

and significant sca effects in desirable direction

for days to 50 per cent flowering. Out of 45 cross

combinations, three hybrid combinations viz.,

GJHV 497 × GSHV 177 (0.97**), GJHV 497 × L1231

(0.67**) and SCS 1207 × GJHV 497 (1.02**)

showed significant positive sca effects for

monopodia /plant. Eight cross combinations viz.,
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L788 x L 770 (3.28**), L770 x L1493 (2.36*), L1493

x PBH 13 (2.72**), L1493 x GJHV 497 (2.76**),

SCS 1207 x PBH 13 (2.03*), SCS 1207 x GTHV

13/32 (1.97*), PBH 13 x GSHV 177 (2.69**) and

GSHV 177 × L1231 (3.99**)  exhibited significant

positive sca effects for  sympodia /plant. The top

ten cross combinations based on sca effects

identified for  bolls /plant, were L788 x HYPS 152

(7.05**), L 788 x PBH 13 (6.27*), L788 x GJHV

497 (7.56**), L770 x L1493 (8.10**), L770 x GJHV

497 (6.66**), L1493 x PBH 13 (5.34*), SCS 1207 x

GJHV 497 (6.35**), PBH 13 x GJHV 497 (6.76**),

PBH 13 x GTHV 13/32 (4.77*), GJHV 497 x GSHV

177 (5.51*) and GSHV 177 x GTHV 13/32 (9.86**).

For boll weight, the hybrid combinations viz.,

HYPS 152 x SCS 1207(0.28**), HYPS 152 x L1231

(0.46**), L770 x L1493 (0.20*), L770 x GTHV 13/

32(0.41**), L1493 x SCS 1207 (0.64**), SCS 1207

x PBH 13 (0.45**) and GJHV 497 x GTHV 13/32

(0.31**) has recorded significant positive sca

effects. Based on sca effects for seed index the

superior hybrid combinations were HYPS 152 x

PBH 13 (0.301**), L 770 x GSHV 177 (1.13*), L1493

x SCS 1207 (2.63**) and L1493 x GSHV 177

(0.92*).

The best six cross combinations

identified among 45 crosses for lint index based

on sca effects were HYPS 152 x PBH 13 (1.09**),

L 770 x GSHV 177 (0.93*), L 1493 x GTHV 13/32

(0.94*), SCS 1207 x GTHV 13/32 (1.12**), PBH

13 x GSHV 177 (0.91*) and GSHV 177 x L1231

(0.85*). For ginning outturn (%), the cross

combinations viz., L770 x SCS 1207 (1.17*), L

1493 x GTHV 13/32 (2.15**), SCS 1207 x L1231

(2.90**), L 770 x L1231 (1.46**) and GSHV 177 x

L1231 (1.74**) registered significant positive sca

effects. The promising eight cross combinations

identified based on sca effects were significant

for 2.5% span length are HYPS 152 × L 770 (0.91*),

HYPS 152 × PBH 13 (1.54**), HYPS 152 × GSHV

177 (1.62**), PBH 13 × GJHV 497 (1.31**), PBH

13 × GSHV 177 (0.93*), L1493 × SCS 1207 (1.08*),

L1493 × GSHV 177 (1.14**) and GTHV 13/32 ×

L1231 (1.04*). The best hybrid combinations for

micronaire value were L 788 x SCS 1207 (0.27**),

HYPS 152 x L770 (0.20*), HYPS 152 × SCS 1207

(0.42**), L770 × SCS 1207 (0.23*), SCS 1207 ×

GSHV 177 (0.28**), GJHV 497 × GTHV 13/32

(0.40**) and GTHV 13/32 x L1231 (0.37**). The

top ten cross combinations identified based on

sca effects for bundle strength were HYPS 152 x

GSHV 177 (1.22**), HYPS 152 × L1231(0.82*), L770

x PBH 13(0.71*), L770 x GSHV 177 (1.74**), L770

x L1231(0.87*), L1493 x SCS 1207 (1.29**), L1493

x GJHV 497 (0.69*), L1493 x GSHV 177 (1.49**),

L1493 x GTHV 13/32 (1.18**), PBH 13 x GJHV

497 (1.29**) and GJHV 497 x L1231 (1.29**).

Among forty five cross combinations only one

cross showed significant positive sca effects for

uniformity ratio were L1493 x GTHV 13/32

(1.98**). The superior fourteen cross

combinations for seed cotton yield /plant were

L788 x GJHV 497 (21.05*), L788  x L1231 (16.91*),

HYPS 152 x SCS 1207 (20.89*), L770 x GJHV 497

(26.43**), L770 x GSHV 177 (25.86**), L1493 x

SCS 1207(37.53**), L1493 x GTHV 13/32

(21.52**), SCS 1207 x GSHV 177 (25.98**), SCS

1207 x GTHV 13/32 (37.37**), PBH 13 x GJHV

497 (24.07**), PBH 13 x L1231 (28.04**), GSHV

177 x GTHV 13/32 (24.07**) and GSHV 177 x

L1231 (28.04**).

From the present study, it was observed

that the hybrid combinations, SCS 1207 x GSHV

177, GSHV 177 × L1231 and SCS 1207 × PBH 13

recorded high per se performance (180.76, 175.00

and 167.81 g, respectively) for seed cotton yield
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/plant and significant positive sca effects (25.98,

38.17 and 37.37, respectively). These cross

combinations  also recorded high per se

performance and significant positive sca effects

for other important yield contributing characters

such as boll weight (SCS 1207 x PBH 13), lint

index (SCS 1207 × PBH 13), ginning outturn

(GSHV 177 × L1231) and also for uniformity ratio

(GSHV 177 × L1231) and (SCS 1207 × PBH 13).

Similar results for these characters were earlier

reported by Rajanna (2010), Imran et al., (2012),

Senthil Kumar et al., (2013), Tuteja and Banga

(2013), Rajamani et al., (2014) and Bayyapu

Reddy et al., (2016).  The ratio of general

combining ability component of variance to

specific combining ability component of variance

indicated the preponderance of additive gene

action for plant height and non additive gene

action for remaining traits studied. The traits

governed by additive gene action may be

exploited through simple selection procedures

in recombination breeding or pedigree method

of breeding. Whereas, the traits governed by non

additive gene action could be improved through

breeding procedures such as hybridization,

biparental mating and diallel selective mating

system.

CONCLUSION

Based on the per se performance and gca

effects the parents viz., SCS 1207, PBH 13

followed by GSHV 177 were identified to be the

best combiners for further utilization as parents

in the crossing programme. Similarly, the hybrid

combination SCS 1207 x PBH 13 was found to be

the best hybrid with high sca effects for most of

the traits studied followed by GSHV 177 × L1231.

In majority of the hybrids, high sca was either

due to high x low or low x low combining parents,

which further substantiate the operation of non

additive gene action be explored in one, where

(additive dominance and dominance x

dominance epistatic interaction). It could be

inferred that the choice of parents for crossing

programme should not be based only on the per

se performance and gca effects but also on sca

effects of the cross combinations. Parents with

good individual performance and good gca effects

may not nick well but the parents with poor gca

effects may nick well due to complementary

gene action. An ideal combination to be explored

in one, where high magnitude of gca in both or

at least one of the parents.
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